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Editorial on the Research Topic 


Community series in mental illness, culture, and society: dealing with the COVID-19 pandemic, volume III


Five years after the coronavirus spread, much has been written and discussed about the impact that its clinical manifestation, viz. the Coronavirus Disease 2019 (COVID-19), has had on all areas of life, research, and medicine (1–3). However, since it was the collective event of greatest global and contemporary relevance in the last century, what is most relevant after overcoming the acute and sub-acute medical emergencies is its cultural and social consequences, and how different countries, minorities, special, and fragile populations have faced and adapted to this phenomenon (4–6). Indeed, COVID-19 has represented a watershed moment for many generations, testing often unprepared health systems and widening personal and systemic suffering, but also accelerating processes of technological innovation and connectivity and intensifying the sense of global community in public health (7–9).

This eighth and final volume of our extensive Research topic collection Mental illness, culture, and society: dealing with the COVID-19 Pandemic (10–16) closes this widespread literature compendium, which overall comprises 167 articles addressing what COVID-19 has meant for global public health, from a cultural and social viewpoints (17).

Twelve articles assessed the impact of COVID-19 on healthcare professionals. Among them, Xu et al. evaluated the mental health status of community frontline medical workers after the normalized management of COVID-19 in Sichuan, China. Along the same lines, the study conducted by Schaffler et al. tried to explore burdens, resources, and determinants of good or poor well-being among Austrian psychotherapists. Büssing and Baumann focused on the experience of loss and grief among people from Germany who lost their relatives during the pandemic, with a reflection on the impact of the support provided by healthcare professionals. Through a longitudinal study design, Loureiro et al. also studied the Brazilian healthcare workers’ emotional burden and the effects on professional fulfillment at the end of the third wave of COVID-19. Fatima et al. conducted an in-depth analysis of the moral injury among healthcare providers in Pakistan during the pandemic. Lam et al. launched a national survey in China to study the prevalence of COVID-19 fear and its association with quality of life and network structure among Chinese mental health professionals after ending China’s dynamic zero-COVID policy. On the other hand, in another survey study in China, the group led by Feng et al. explored the workload change and depression among emergency medical staff after the open policy during the pandemic. A qualitative cross-sectional analysis by Baranowski et al. evaluated COVID-19 imagery in scientific literature and its use for people working in the German healthcare sector. In another survey, Vaillant-Ciszewicz et al. studied the psychological impact of the first lockdown on French nursing homes, particularly the impact on psychologists, psychomotors therapists, and occupational therapists. Wang et al. managed a large-scale cross-sectional study about the prevalence of anxiety and associated factors among frontline nurses following the pandemic in China. Still, the work by Sanchez-Plazas et al. highlights the psychological impact of the COVID-19 pandemic on physicians in Puerto Rico. Finally, the last paper in this specific sub-topic emanates from Nowicki et al., who focused on the relationship between the strength of religious faith and spirituality with post-traumatic growth among nurses caring for patients with COVID-19 in eastern Poland.

Many articles discussed the impact of COVID-19 on students, trainees, and residents. In this regard, the study by Ashiq et al. reported on the levels of depression, anxiety, stress, and fear of COVID-19 among Bangladeshi medical students during the first wave of the pandemic in the country. The group led by Anteneh et al. in Ethiopia focused on the psychological impact of the pandemic and associated factors among college and university students in 2022. The paper by Serrano et al. explored sociodemographic characteristics, social support, and family history as risk factors for depression, anxiety, and stress among young adult senior high school students in the Philippines. Alternatively, Wei et al. evaluated the current status of e-learning, personality traits, and coping styles among medical students during the pandemic. Cebrino and Portero de la Cruz wrote a piece about the psychological impact of COVID-19 and its determinants among Spanish university students. Zhang et al. wanted to better understand which psychological status and related factors of resident physicians were more relevant during the release of COVID-19 pandemic restrictions in China. In the article by Rahgozar and Giménez-Llort, findings highlight the design and effectiveness of an online group logotherapy intervention on the mental health of Iranian international students residing in European countries during the pandemic. Ding et al. published a paper about the prospective associations between time management tendency, negative emotions, and problematic smartphone use among Chinese nursing students. Still, Wagner et al. studied mental distress, food insecurity, and university student dropout during the COVID-19 pandemic in South Africa. Finally, the last paper in this subtopic emerges from Fu et al. who validated a scale evaluating multicultural personality traits of Chinese university students and their effects on psychological adjustment in the aftermath of COVID-19 in Shanghai.

The richest group of articles is that of 15 manuscripts that discuss special, fragile, or minority populations during the pandemic. Usher et al. explored the relationship between mental health and the use of medicare benefits follow-up mental health services by Indigenous people in Australia during COVID-19. Furthermore, the team led by Busili et al. studied COVID-19 exposure and depression-anxiety levels among Saudi adults in the Jazan region, in a sample size predominantly made up of female and undergraduate individuals. Steinhausen-Wachowsky et al. evaluated the stability of psychological well-being during the pandemic among people with an anthroposophical worldview, with a specific reflection on the influence of wondering awe and perception of nature as resources. Nadeem et al. shared findings about the impact of empathy, sensation seeking, anxiety, uncertainty, and mindfulness on intercultural communication in China during COVID-19. It is also interesting to read about the impact of resilience on the mental health of military personnel during the pandemic in the paper by Cao et al. The retrospective cross-sectional study conducted by Adam et al. found an increase of new-onset psychiatric disorders in a psychiatric emergency department in Berlin, Germany during the second wave of the pandemic. Lanchimba et al. explored potential factors influencing domestic violence during COVID-19 restrictions. Ibrahim et al. conducted a cross-sectional study about the relationship between depression and death anxiety among patients undergoing hemodialysis during the pandemic in Palestine. Another relevant paper by Gu et al., conducted in South Korea, reported on which factors can influence the coping skills of middle-aged adults during COVID-19. Again from South Korea, Kim et al. examined the relationship between sleep quality and depressive symptoms in women engaged in soccer. A four-year prospective study run in Taiwan by Huang et al. evaluated the predictive effects of prepandemic sexual stigma, affective symptoms, and family support on the fear from COVID-19 among lesbian, gay, and bisexual individuals. Bühler and Willmund investigated, during the third wave of the pandemic, the deployment-related quarantining as a risk or resilience factor for German military service members. The study led by Liu et al. estimated the prevalence of COVID-19 fear and its association with quality of life among fire service recruits after ceasing the dynamic zero-COVID policy. Dones and Ciobanu studied the older adults’ experiences of wellbeing during the pandemic in a comparative qualitative study design, with a peculiar focus on coping mechanisms in Italy and Switzerland. Lastly, Wei et al. estimated the prevalence of depressive symptoms and its correlates among individuals in China who self-reported SARS-CoV-2 infection after optimizing the COVID-19 response.

Nine studies were conducted in specific locations or areas. Among them, in Japan Saito et al. studied the age group differences in psychological distress and leisure-time exercise/socioeconomic status during the pandemic. Krawczyk-Suszek and Kleinrok published a paper on the quality of life of a healthy Polish population in association with specific sociodemographic factors during COVID-19. Moya-Salazar et al. ran a systematic review tackling the mental health situation in rural Andean populations in Latin America during the pandemic. Abdel-Rahman et al. proposed a series of predictors of mental health issues during the outbreak in Egypt, mainly highlighting food security, incomes, and livelihoods. In a Mendelian randomization study, Xue et al. investigated the susceptibility and severity of COVID-19 and the risk of psychiatric disorders in European populations. Chu and Lee conducted a propensity score matching analysis on depressive symptoms among people under COVID-19 quarantine or self-isolation in South Korea. In a study from Saudi Arabia, Al-Johani et al. evaluated post-COVID-19 fatigue and health-related quality of life in the general population. Zenba et al. published a paper in Japan on psychological distress among older adults due to fear from COVID-19, mainly via lifestyle disruption and leisure restriction. Finally, Fernandes et al. studied stress, anxiety, and depression trajectories during the first wave in Portugal, through some drives such as resilient, adaptive, and maladaptive responses.

Four studies about specific treatments or home therapies were included in this volume. In particular, the work by Moreno-Alonso et al. analyzed patients’ satisfaction and outcomes of crisis resolution home treatment for the management of acute psychiatric crises during the COVID-19 pandemic in Madrid. Sandra et al. proposed a peculiar pilot study to apply a two-week home exercise program targeting depressive symptoms in the coronavirus crisis context. On the other hand, Jiang et al. published a paper including a multidimensional comparative analysis of help-seeking messages during different stages of the pandemic in China. Finally, Luo et al. discussed the role of diverse forms of art therapy as potentially effective treatment measures for psychiatric symptoms in patients with COVID-19.

Three papers discussed pharmacoeconomics and politics during the pandemic. He et al. studied the potential link between the relaxation of the COVID-19 control policy and residents’ mental health, in view of the mediating role of family tourism consumption in China. In the article by Sarasjärvi et al., the behavioral patterns Western Australians during and after lockdown were analyzed. Lastly, the team led by Stojkovic et al. presented a brief report on the impact of the pandemic on the prescription trend of long-acting injections of paliperidone and risperidone in Serbia.

Two articles dealt with the theme of suicide. Jeremic et al. assessed whether the trend of suicide by self-immolation among a sample of adolescents may have undergone significant changes due to COVID-19. alternatively, Badrfam et al. analyzed data about suicidal thoughts and burnout and their association among healthcare workers in Iran after the fourth wave of the pandemic.

The paper published by Msetfi et al. analyzed pandemic-collected data and 1) assessed the correlation between feelings of control and depression, 2) explored if varying control measures influenced this correlation, and 3) determined if this relationship was altered based on pandemic indicators.

Finally, we included six papers that presented data, reflections, or proposals for the management of the future or long-term COVID-19 consequences. Nisa et al. hypothesized that the COVID-19 pandemic could represent a pivotal moment in global backing for universal health coverage, as indicated by a heightened agreement regarding the government’s roles as a healthcare provider. Ransing et al. discussed, in a positive and optimistic vision, the substantial international scientific collaboration during and after the pandemic, as demonstrated by the increase in multidisciplinary and international scientific literature. Wagner et al. emphasized the necessity of enhancing communication and accessibility to mental health services in higher education. Recommendations and implications for policy and support services were outlined. Mejia et al. conducted a cross-sectional survey examining the prevalence of risk for post-traumatic stress disorder following COVID-19 across 12 countries in Latin America. Through a systematic review, Martínez-Borba et al. directed forthcoming research on psychological interventions for individuals with COVID-19 and post-COVID syndrome, comorbid with concurrent emotional disorders. Finally, in Columbia, Bautista-Gomez et al. examined the country’s specific psychosocial risk profiles to manage future health emergencies.

As of May 2024, the World Health Organization reported more than 775 million confirmed cases of COVID-19 worldwide, and over 7 million deaths directly related to the coronavirus, as well as incalculable damage to physical health, mental health, and quality of life around the world (18–20). At the same time, through the efforts of frontliners, physicians, and researchers, the articles collected in this eighth and previous seven volumes, demonstrate a beacon of hope towards better understanding and facing the challenge of the COVID-19 pandemic and its impact on mental health, allowing to draw robust conclusions and expectations for the years to come (21–23).




Author contributions

RF: Writing – original draft. SE: Writing – review & editing. MS: Writing – review & editing.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Adiukwu F, de Filippis R, Orsolini L, Gashi Bytyçi D, Shoib S, Ransing R, et al. Scaling up global mental health services during the COVID-19 pandemic and beyond. Psychiatr Serv. (2022) 73:231–4. doi: 10.1176/appi.ps.202000774

2. Ojeahere MI, de Filippis R, Ransing R, Karaliuniene R, Ullah I, Bytyçi DG, et al. Management of psychiatric conditions and delirium during the COVID-19 pandemic across continents: lessons learned and recommendations. Brain Behav Immun - Heal. (2020) 9:100147. doi: 10.1016/j.bbih.2020.100147

3. Ullah I, Jaguga F, Ransing R, Pereira-Sanchez V, Orsolini L, Ori D, et al. Fear during COVID-19 pandemic: fear of COVID-19 scale measurement properties. Int J Ment Health Addict. (2022) 20:2493–502. doi: 10.1007/s11469–021-00528–9

4. Adiukwu F, Kamalzadeh L, Pinto da Costa M, Ransing R, de Filippis R, Pereira-Sanchez V, et al. The grief experience during the COVID-19 pandemic across different cultures. Ann Gen Psychiatry. (2022) 21:18. doi: 10.1186/s12991-022-00397-z

5. Ullah I, Khan KS, Ali I, Ullah AR, Mukhtar S, de Filippis R, et al. Depression and anxiety among Pakistani healthcare workers amid COVID-19 pandemic: A qualitative study. Ann Med Surg. (2022) 78:103863. doi: 10.1016/j.amsu.2022.103863

6. Schuh Teixeira AL, Spadini AV, Pereira-Sanchez V, Ojeahere MI, Morimoto K, Chang A, et al. The urge to implement and expand telepsychiatry during the COVID-19 crisis: Early career psychiatrists’ perspective. Rev Psiquiatr Salud Ment. (2020) 13:174–5. doi: 10.1016/j.rpsm.2020.06.001

7. Hashmi N, Ullah I, Tariq SR, de Filippis R, Orsolini L, Pinto da Costa M, et al. How is the COVID-19 pandemic affecting women’s menstrual cycles and quality of life? A view from South Asia. BJPsych Adv. (2022) 28:274–7. doi: 10.1192/bja.2021.64

8. de la Rosa PA, Cowden RG, de Filippis R, Jerotic S, Nahidi M, Ori D, et al. Associations of lockdown stringency and duration with Google searches for mental health terms during the COVID-19 pandemic: A nine-country study. J Psychiatr Res. (2022) 150:237–45. doi: 10.1016/j.jpsychires.2022.03.026

9. Nagendrappa S, de Filippis R, Ramalho R, Ransing R, Orsolini L, Ullah I, et al. Challenges and opportunities of psychiatric training during COVID-19: early career psychiatrists’ Perspective across the world. Acad Psychiatry. (2021) 45:656–7. doi: 10.1007/s40596–021-01482–3

10. El Hayek S, de Filippis R, Shalbafan M. Editorial: Community series in mental illness, culture, and society: Dealing with the COVID-19 pandemic—Volume II. Front Psychiatry. (2022) 13:1092845. doi: 10.3389/fpsyt.2022.1092845

11. El Hayek S, de Filippis R, Shalbafan M. Editorial: Community series in mental illness, culture, and society: dealing with the COVID-19 pandemic: volume V. Front Psychiatry. (2023) 14:1205905. doi: 10.3389/fpsyt.2023.1205905

12. de Filippis R, El Hayek S, Shalbafan M. Editorial: Mental illness, culture, and society: Dealing with the COVID-19 pandemic. Front Psychiatry. (2022) 13:1073768. doi: 10.3389/fpsyt.2022.1073768

13. de Filippis R, Shalbafan M, El Hayek S. Editorial: Community series in mental illness, culture, and society: Dealing with the COVID-19 pandemic - Volume III. Front Psychiatry. (2023) 14:1145115. doi: 10.3389/fpsyt.2023.1145115

14. de Filippis R, El Hayek S, Shalbafan M. Editorial: Community series in mental illness, culture, and society: dealing with the COVID-19 pandemic, volume VI. Front Psychiatry. (2023) 14:1233633. doi: 10.3389/fpsyt.2023.1233633

15. El Hayek S, de Filippis R, Shalbafan M. Editorial: Community series in mental illness, culture, and society: dealing with the COVID-19 pandemic, volume VII. Front Psychiatry. (2023) 14:1247118. doi: 10.3389/fpsyt.2023.1247118

16. de Filippis R, El Hayek S, Shalbafan M. Editorial: Community series in mental illness, culture, and society: Dealing with the COVID-19 pandemic - Volume IV. Front Psychiatry. (2023) 14:1181772. doi: 10.3389/fpsyt.2023.1181772

17. Ransing R, Ramalho R, de Filippis R, Ojeahere MI, Karaliuniene R, Orsolini L, et al. Infectious disease outbreak related stigma and discrimination during the COVID-19 pandemic: Drivers, facilitators, manifestations, and outcomes across the world. Brain Behav Immun. (2020) 89:555–8. doi: 10.1016/j.bbi.2020.07.033

18. Shoib S, Gaitán Buitrago JET, Shuja KH, Aqeel M, de Filippis R, Abbas J, et al. Suicidal behavior sociocultural factors in developing countries during COVID-19. Encephale. (2022) 48:78–82. doi: 10.1016/j.encep.2021.06.011

19. Shoib S, Isioma Ojeahere M, Mohd Saleem S, Shariful Islam SMSI, Arafat SMY, de Filippis R, et al. THE RISING SCOURGE OF MENTAL ILLNESS AND INFODEMIC: AN OUTCOME OF SOCIAL MEDIA AND COVID-19. Psychiatr Danub. (2022) 34:374–6. doi: 10.24869/psyd.2022.374

20. Shalbafan M, Khademoreza N. What we can learn from COVID-19 outbreak in Iran about the importance of alcohol use education. Am J Drug Alcohol Abuse. (2020) 46:385–6. doi: 10.1080/00952990.2020.1753759

21. Karaliuniene R, Nagendrappa S, Jatchavala C, Ojeahere MI, Ullah I, Bytyçi DG, et al. Support the frontliners – good initiatives during the COVID-19 pandemic for healthcare workers across the world: is this what we really need? BJPsych Int. (2022) 19(4):E6. doi: 10.1192/bji.2022.6

22. Saeed F, Ghalehnovi E, Saeidi M, Ali beigi N, Vahedi M, Shalbafan M, et al. Factors associated with suicidal ideation among medical residents in Tehran during the COVID-19 pandemic: A multicentric cross-sectional survey. PloS One. (2024) 19:e0300394. doi: 10.1371/journal.pone.0300394

23. SoleimanvandiAzar N, Amirkafi A, Shalbafan M, Ahmadi SAY, Asadzandi S, Shakeri S, et al. Prevalence of obsessive-compulsive disorders (OCD) symptoms among health care workers in COVID-19 pandemic: a systematic review and meta-analysis. BMC Psychiatry. (2023) 23:862. doi: 10.1186/s12888-023-05353-z




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 de Filippis, El Hayek and Shalbafan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.








 


	
	
TYPE Brief Research Report
PUBLISHED 13 July 2023
DOI 10.3389/fpubh.2023.1223215






The impact of empathy, sensation seeking, anxiety, uncertainty, and mindfulness on the intercultural communication in China during the COVID-19

Muhammad Umar Nadeem1*, Steve J. Kulich1, Anastassia Zabrodskaja2 and Ijaz Hussain Bokhari3


1SISU Intercultural Institute (SII), Shanghai International Studies University (SISU), Shanghai, China

2Baltic Film, Media and Arts School, Tallinn University, Tallinn, Harju County, Estonia

3School of Commerce and Accountancy, University of Management and Technology (UMT), Lahore, Punjab, Pakistan

[image: image2]

OPEN ACCESS

EDITED BY
 Mohammadreza Shalbafan, Iran University of Medical Sciences, Iran

REVIEWED BY
 Daniel Joseph Berdida, University of Santo Tomas, Philippines
 Yasemin Niephaus, University of Siegen, Germany
 Jun Zhao, Jiangxi Normal University, China

*CORRESPONDENCE
 Muhammad Umar Nadeem, umarnadeem@shisu.edu.cn 

RECEIVED 15 May 2023
 ACCEPTED 23 June 2023
 PUBLISHED 13 July 2023

CITATION
 Nadeem MU, Kulich SJ, Zabrodskaja A and Bokhari IH (2023) The impact of empathy, sensation seeking, anxiety, uncertainty, and mindfulness on the intercultural communication in China during the COVID-19. Front. Public Health 11:1223215. doi: 10.3389/fpubh.2023.1223215

COPYRIGHT
 © 2023 Nadeem, Kulich, Zabrodskaja and Bokhari. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Objective: This study seeks to explore factors that have shaped the intercultural communication effectiveness (ICE) of international students (IS) during the COVID-19 pandemic. Theoretical predictions of anxiety uncertainty management (AUM) are considered to assess the ICE of IS who stayed in China throughout the COVID-19 pandemic. The prime causal factors of AUM theory (anxiety, uncertainty, and mindfulness) are included with empathy and sensation, seeking to examine their impact on ICE among IS in China.

Methods: A quantitative research design was designed to survey IS via convenience samples from across China with a total of 261 IS from 42 different cultural backgrounds responding to invitations to participate in a Chinese–English survey. Well-established measurement tools were adopted to measure empathy (Cultural Empathy scale), sensation seeking (Brief Sensation Seeking Scale), anxiety (Intercultural Anxiety scale), uncertainty (Intercultural Uncertainty scale), mindfulness (Cognitive and Affective Mindfulness Scale-Revised), and ICE (Perceived Effectiveness of Communication scale).

Findings: The findings revealed that anxiety (t = −3.61, p < 0.05) and uncertainty (t = −2.51, p < 0.05) had a negative impact on ICE. However, mindfulness (t = 3.93, p < 0.05), empathy (t = 3.60, p < 0.05), and sensation seeking (t = 7.93, p < 0.05) had a positive influence on ICE. Furthermore, the moderating effect of mindfulness is affirmed in this study.

Conclusion: This study has reconfirmed the theoretical reasonings and applicability of AUM theory with the addition of empathy and sensation seeking by IS in the cultural context of China during the COVID-19 pandemic.
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1. Introduction

China has become a key destination for international students (IS) from all over the world, and thus a key location for re-examining intercultural communication experiences, interactions, and research (1, 2). The Chinese Ministry of Education (MOE) both planned for and succeeded in recruiting 500,000 students by 2020 (3) to become the top talent hub in Asia (4). The government provided different scholarships to attract such students, which both created an improving global image and expanded circles of international relationships (5). Even though China has been becoming one of the best destinations for IS, they still encounter issues regarding a new culture. The literature confirms that studying in a new culture brings a wide range of sociocultural, psychological, and academic challenges (6). Studies on IS in China have duly focused on aspects of their stress, coping, adaptation mechanisms (7, 8), culture learning strategies (9), interactions, and competence development (10).

Such a focus became even more critical for current and future IS after the COVID-19 pandemic began. A wide range of studies on IS who were living and stayed on in China during the COVID-19 pandemic reported their psychological issues, such as higher levels of loneliness, fear, stress, anxiety (11), depression (12), and psychological distress (13). Though previous research has explored both psychological and adjustment dynamics of IS in interactions (14), their intercultural communication effectiveness (ICE) has been largely neglected, and thus not explored during the various pandemic lockdowns. Few studies have focused on the psychology or communication effects of dealing with anxiety or uncertainty (15), and even less on how these can be managed from the lens of anxiety uncertainty management (AUM) theory in intercultural communication contexts (16–18). Therefore, an assessment linking the predictors of ICE through the perspective of AUM is needed to understand how these longer-term IS staying in China managed psychologically during COVID-19 pandemic (19).

AUM theory revolves around examining the linkages among anxiety, uncertainty, and mindfulness to achieve an understanding of how people in intercultural contexts achieve ICE (20, 21). The theory has been applied in numerous cultural contexts such as the United States (20), Australia (22), China (15), Malaysia (6), and Pakistan (18). Researchers have extended the AUM framework with potential variables arising from their respective disciplines, including health care, public relations, digital media, psychology, and management (23–27). These lines of research have significantly contributed to confirming AUM theory as well as its applicability and extension to diverse settings (18) in typical intercultural communication contexts. However, the exigencies imposed on people by the COVID-19 situation potentially imposed new stressors, with unexpected levels of uncertainty and anxiety that likely affected communication attitudes or behaviors among people from different cultures. Therefore, the current study aims to revisit AUM theory by introducing several more recently noted variables that might affect IS in the cultural context of China during the COVID-19 pandemic.

Intercultural research adopts two approaches, with some scholars predominantly adopting a culture-specific view (an emic, local, or indigenous oriented approach) to explore descriptive intercultural communication phenomena among two cultures (28, 29). In contrast, the culture-general view (an etic, broadly comparable, or generalized approach) argues that the culture-specific view cannot be universally applicable due to the biases or limitations of specific cultures (30, 31). The culture-general view targets common traits or features of more than two cultures to improve its validity and generalizability to many cultures (32). It can thus be applied to the ability of a person to communicate effectively across different cultures (33). Previous efforts to identify and explore culture-general factors have added valuable insights to the literature of intercultural communication (34, 35), developing important, widely tested models affecting ICE. AUM is one of the most widely adopted models, but unfortunately has been minimally investigated in China, and specifically not for IS. This suggests the importance of testing the key factors of AUM among IS in China, who not only come from different cultures, but who must find ways to be more effective in intercultural interactions with a culturally diverse population (and even more during COVID-19).

The present study aims to extend AUM theory with two promising indicators (empathy and sensation seeking) incorporated into the integrated model of intercultural communication competence (IMICC), that have direct relevance to intercultural communication (35–37), and which have not yet been either duly considered as additional basic causes of ICE (16, 17, 20, 38) in the AUM theoretical framework, or in the lesser researched cultural context of China. Logically, the AUM factors (anxiety, uncertainty, and mindfulness) as well as the IMICC’s addition of empathy and sensation are psychological dispositions that might help people function in extreme situations. However, the question remains as to how they were in fact used or resorted to by the IS as they sought or struggled to function in extreme situations and find effective ways to communicate interculturally during the COVID-19 constraints in China (see Figure 1). Therefore, the focus of this study is to expand and test AUM theory related to ICE in a new context (China) during the intensely uncertain situation of COVID-19 for the reconfirmation and expansion of its theoretical groundings.
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FIGURE 1
 Extended theoretical framework of the AUM theory.




2. Methods

A cross-sectional research design utilizing an online survey was adopted for this study. The short 39 item survey questionnaire (requiring approximately 15 min to complete) was linked with a QR code and embedded in an “invitation to participate” poster that was shared on various online and offline platforms to recruit IS who still resided in China. Since the statistics regarding those IS who stayed in China during the pandemic have not yet been officially published, it proved nearly impossible to estimate the exact number of IS still on location during that time. Therefore, we incorporated a non-random sampling technique (convenience sampling) to approach the respondents, even though the incorporated sampling technique might confine the generalizability of the results and the selected samples might not fully represent the actual population. Yet, the study approached IS to reveal their communication behaviors during this intense time.

Since IS statistics have not been released since 2019, the current study has considered the sample-to-variable ratio for the determination of target sample size (39). The adopted technique suggests that a sample-to-variable ratio of 20:1 is preferred, which means a minimum of 120 samples are required for this study (120:6). Since the available pool of IS was limited and most students could not return to China once COVID-19 emerged in January 2020, many of those who initially stayed found ways to return home whenever there were small openings between pandemic lockdowns. With a greatly reduced available sample, it was important to try to attract broader participation among those IS still in China; therefore, the circulated survey included a request that each participant help by sending it to others (utilizing snowball sampling). Overcoming such challenges, the study recruited 261 IS who validly completed the survey, going beyond the minimum requirements of sample size determination.


2.1. Measurement tools

All measurements of the variables were done bilingually (English and back-translated Chinese equivalent items) with a Likert scale ranging from 1 to 5 (strongly disagree to strongly agree). The dual language convention was adopted because most IS in China generally have a reasonable command of the English language and they are expected to learn basic Chinese language skills before beginning their academic courses (40). For this reason, we translated the English items into Chinese (and checked equivalence) to facilitate the process and make sure that the meaning of items was clear (no matter which language they preferred or checked).

Standard demographics were also included in the survey, with some additional closed- and open-ended spaces to provide information regarding their age, gender, education, and other basic factors. The key variables of the study included: empathy, measured through the eight item cultural empathy subscale of the Multicultural Personality Questionnaire short form (MPQ-SF) (41); sensation seeking, measured using the eight items of the Brief Sensation Seeking Scale (BSSS) (42); anxiety, measured through the five items of the intercultural anxiety scale (43); uncertainty, measured through the three items of the intercultural uncertainty scale (22); mindfulness, measured through the ten items of the Cognitive and Affective Mindfulness Scale-Revised (CAMS-R) (44); and ICE, measured through five items of the perceived effectiveness of communication scale (45). Table 1 presents all associated details about the variables of this research.



TABLE 1 Variables’ details.
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2.2. Statistical procedures

All statistical analyses were performed in the Statistical Package for Social Sciences (SPSS) version 23.0 through four different steps. First, descriptive statistics were performed to report the demographic patterns of IS. Second, the reliability and validity of all variables were ensured before executing the final analysis. Third, multivariate regression analysis was performed to report the direct effects of all variables on ICE. Lastly, three different techniques (slopes inspection, interaction effects, and change in R2) were adopted to examine the moderating effect. The supportive details of all performed analyses are discussed in the following section.




3. Findings


3.1. Demography of international students

A wide range of 42 national cultures were represented by the 261 IS studying in public and private higher education institutes in different regions of China, in which the majority of them were from South Korea (n = 42), Russia (n = 31), Thailand (n = 30), and Pakistan (n = 17). Approximately 77% of the IS reported having less than 3 years and the remaining 23% had more than 3 years of past international experiences. Both male (n = 108) and female (n = 151) students participated in the study. Religious orientation was classified into four main categories: Buddhist (n = 86), Muslim (n = 76), Other (n = 58), and Christian (n = 41). A total of 72.8% of students were enrolled in Bachelor programs and the remaining 27.2% identified themselves as enrolled in Masters and Doctoral degrees. Regarding age, 190 students were between 16 to 25 and the other 71 students were older than 26. All supportive details of demographic patterns of the participating IS are shown in Table 2.



TABLE 2 Demography of international students.
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3.2. Results of reliability and validity

The assessment of reliability and validity was ensured before starting the final regression analysis. The indicators and their criteria of assessments are available in and follow the standard literature regarding the evaluation of reliability and validity of the measurement tools of variables. The values of Cronbach Alpha (α > 0.70) were assessed for the evaluation of the reliability of measurement tools. The results showed that the value of α was 0.854 for empathy, 0.896 for sensation seeking, 0.877 for anxiety, 0.828 for uncertainty, 0.938 for mindfulness, and 0.931 for ICE, which were higher than previous research (see Table 1). In terms of validity, confirmatory factor analysis (CFA > 0.50) was performed. CFA results showed that every single item loaded significantly in their respective variable and exceeded the value of 0.50. Table 3 contains the complete details of every item as well as their loading concerning each variable of the current study. The two step assessment results confirm that the data is reliable and valid enough for further analysis.



TABLE 3 Instruments details.
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3.3. Direct effects

Multivariate regression analysis was performed to examine the direct effect of all outlined predictors on ICE. The findings of this study revealed that empathy (β = 0.282, t = 3.60, p < 0.05), sensation seeking (β = 0.516, t = 7.93, p < 0.05), and mindfulness (β = 0.267, t = 3.93, p < 0.05) had a positive and significant influence on ICE. However, anxiety (β = −0.189, t = −3.61, p < 0.05) and uncertainty (β = −0.144, t = −2.51, p < 0.05) had a significant negative impact on ICE. Therefore, the direct effect of every individual antecedent on ICE was established and supported by the findings of this study (see Table 4).



TABLE 4 Multivariate regression analysis.
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3.4. Moderating effects

In the present study, mindfulness is considered as a moderating variable, and, to establish the significant moderating effect of mindfulness, three different techniques were incorporated in this study: change in R2 values, slopes intersection, and interaction effects (46, 47). It is suggested that if the interaction term is significant then the moderating effect is established (47).

The study proposed that mindfulness moderates the association between empathy and ICE. The value of R2 was 0.094 before the introduction of the interaction effect (Empathy*Mindfulness). This shows that a 9.4% change in ICE is accounted for by empathy. After the inclusion of the moderating effect, the R2 value increased to 29%, showing an increase of 19.6% in variance in ICE. In addition, the interaction effect (Empathy*Mindfulness) had a statistically significant effect on ICE (β = 0.061, p < 0.05). Then, an assessment of slopes was carried out to better understand the nature of the moderating effect. Figure 2 reveals that mindfulness strengthens the positive relationship between empathy and ICE. This means that when the IS are rated at higher levels of empathy and mindfulness, they can attain more ICE.

[image: Figure 2]

FIGURE 2
 Moderating effects of mindfulness.


It is proposed that mindfulness could also moderate the relationship between sensation seeking and ICE. Before the introduction of the interaction effect (Sensation Seeking*Mindfulness), the value of R2 was 0.238, showing that a 23.8% change in ICE is accounted for by sensation seeking. The R2 value increased to 31.1% after the introduction of the interaction effect, showing an increase of 7.3% in variance in ICE. Furthermore, the interaction effect (Sensation Seeking*Mindfulness) appeared to have a statistically significant effect on ICE (β = 0.151, p < 0.05). The assessment of slopes was again done to better understand the nature of the moderating effect. The pattern of slopes (see Figure 2) reveals that mindfulness strengthens the positive relationship between sensation seeking and ICE. In addition, it also confirms that higher levels of sensation seeking and mindfulness will help the IS to achieve greater ICE.

The study also proposed that mindfulness moderates the association between anxiety and ICE. The value of R2 was 0.043 before the introduction of the interaction effect (Anxiety*Mindfulness). This shows that a 4.3% change in ICE is accounted for by anxiety. After the inclusion of the moderating effect, the R2 value increased to 16.6%, showing an increase of 12.3% in variance in ICE. In addition, the interaction effect (Anxiety*Mindfulness) had a statistically significant effect on ICE (β = −0.053, p < 0.05). Again, assessment of slopes was done to better understand the nature of the moderating effect. Figure 2 reveals that mindfulness strengthens the negative relationship between anxiety and ICE. It further indicates that ICE can only be achieved by those students who have lower levels of anxiety and higher levels of mindfulness.

It is proposed that mindfulness could also moderate the relationship between uncertainty and ICE. Before the introduction of the interaction effect (Uncertainty*Mindfulness), the value of R2 was 0.004. This shows that a 0.4% change in ICE is accounted for by uncertainty. The R2 value increased to 14.8% after the introduction of the interaction effect, showing an increase of 14.4% in variance in ICE. Furthermore, the interaction effect (Uncertainty*Mindfulness) appeared to have a statistically significant effect on ICE (β = −0.047, p < 0.05). When assessment of slopes was performed to better understand the nature of the moderating effect, the pattern of slopes (see Figure 2) reveals that mindfulness strengthens the negative relationship between uncertainty and ICE. In addition, students can attain ICE when they have higher levels of mindfulness and lower levels of uncertainty. Based on the abovementioned findings, the moderating effect of mindfulness is supported by the findings of this current study.




4. Discussion

The current study aimed to expand the theoretical insights of AUM theory in a new cultural context (in China) under the uncertain situation engendered by several years of dealing with COVID-19. Former studies examining AUM were carried out in relatively normal or stable situations or were prone to integrate AUM into various disciplines (23–27) or to address its relevance in different cultures (18, 21, 22). As noted, no literature has been found where AUM was applied during emergency or pandemic situations. In this study, we aimed to bridge these gaps in the existing literature and to address the communication patterns of IS who stayed in China over the COVID-19 pandemic. To do so, following the trend of recent intercultural research, two additional factors (empathy and sensation seeking from IMICC) were added to expand the theoretical reach of AUM. AUM assumes that individuals need effective management of their anxiety, uncertainty, and mindfulness for the attainment of ICE or to adjust in a new culture or situation. However, the role of mindfulness on this set of factors has not been previously tested, especially on this IS population or under pandemic conditions.

In normal situations, it has been confirmed that mindfulness has favorable effects, whereas anxiety and uncertainty are adversely related to ICE. Similarly, the findings of this study revealed that this theoretical reasoning also exists under the conditions of the COVID-19 pandemic as well. The results showed that during the novel circumstances of COVID-19, the ICE of students was not deterred by anxiety and uncertainty if they found ways to apply positive factors. This indicates that their anxiety and uncertainty could be efficiently managed via ways which helped them to be effective in their intercultural interactions.

The presence of the various positive indicators such as empathy, sensation seeking, and mindfulness are also confirmed by the IS as helpfully impacting their intercultural communication, despite the negative consequences caused by COVID-19. Most importantly, even though they stayed in China through this challenging COVID-19 pandemic, their reported values suggest that they were more effective in communicating with culturally different people than might be expected. This study has shown that during COVID-19, empathy and sensation seeking had a relatively strong impact on the effective intercultural interactions of IS. The most influential moderating effect was shown to be mindfulness.

Theoretically, previous research has shown that mindfulness could help individuals to manage their levels of anxiety and uncertainty to achieve ICE (16–18). In the current study extending AUM with new factors, mindfulness was shown to further strengthen the positive influence of empathy and sensation seeking on ICE. Furthermore, mindfulness has also helped overcome the negative impact of anxiety and uncertainty on ICE. In other words, when IS have high mindfulness, they experience higher levels of empathy and sensation seeking, which will enable them to be more effective in their intercultural interactions. Furthermore, when IS attain higher levels of mindfulness, their anxiety and uncertainty will be contained to lower levels, which will lead them toward greater ICE. Mindfulness is shown to provide more positive outcomes no matter whether the affecting factors are considered positive or negative.

Going beyond the contributions noted that highlighted different cultural contexts, abnormal situations, and an extension of AUM, the current study has been validated by the individuals who belong to 42 cultural backgrounds. In early, late, and recently reported studies, AUM has indeed been validated by one or two cultural standpoints (through emic culture-specific approaches). However, this study has gained new inspirations from work on the IMICC (30, 35) and followed the culture-general approach (seeking to obtain the stance of more than two cultures, an etic across cultures) to further validate the prime assumption of AUM among IS from a wide range of cultural backgrounds. This study has reconfirmed and validated the predictions and assumptions of AUM in the midst of the pandemic in the unique cultural setting of China.

Therefore, this integration of AUM with IMICC factors has provided new insights to understand the communication of IS during the COVID-19 pandemic. It can be argued that, despite numerous psychological, situational, and contextual challenges, IS that stayed in China found ways to be strong enough to deal with the COVID-19 pandemic, and furthermore, these challenges did not generally adversely influence their intercultural communication. The results of this study are consistent with the claims of AUM that ICE is achieved by managing anxiety and uncertainty. IMICC predictions regarding empathy and sensation seeking are also supported by this study’s findings in that these two factors enable people to be competent in intercultural communication. Linking the two together has provided a broader explanatory model for moderating effects, particularly identifying how mindfulness in particular moderates both of AUM’s negative conditions and IMICC’s positive pathways.

Practically, the findings of this research could benefit China in different ways. First, with the sharp decline of IS going to China observed during the COVID-19 pandemic, the Chinese Ministry of Education could consider reframing their existing policies to provide better support for IS who are planning to pursue their higher education in China, as the country has again opened its borders for such students. Second, host institutes could adopt the IMICC-modified AUM framework used in this research and could accordingly conduct training sessions for newly arrived students to further strengthen these factors (variables of this study) to make them effective in intercultural communication during normal conditions (considering the post-COVID-19 scenarios). Third, the arriving IS could take the initiative and participate in improving their own intercultural interactions just like the participants of this research have done. Moreover, they can consider ways of developing mindfulness to help them better manage the other factors. All these proposed initiatives have the potential to eventually bring good results for China in its goals to become a major Asian and global hub recruiting and developing IS.

To sum up, it is observed that COVID-19 pandemic–related investigations in China have documented the psychological conditions of healthcare workers, postgraduate students, mothers, children, and adolescents, as well as patients with the infection, recovered from the virus, and visiting psychiatric departments (48–54). On the other hand, psychological factors influencing the intercultural communication of IS have remained unnoticed. The findings of this current research have confirmed that the psychological condition of IS, in terms of their intercultural interactions in China during the COVID-19 pandemic, was stable and effective compared to other segments of the Chinese population.


4.1. Limitations

Regarding limitations, the study is confined to the cultural context of China in the abnormal context of the COVID-19 pandemic period. The sample is also smaller than desired due to the restricted population of those IS who stayed in China throughout the nearly 3 years (2020–2022) up to the end of the pandemic measures. Determining any cause-and-effect relations could not be established due to the cross-sectional research approach. The results may also be subjected to social desirability biases common in self-report measures. The current study is limited to various hidden latent variables, such as situational factors, personality, and contextual influences, that are not directly considered in this research, which might have affected the findings. Therefore, future research should explore these types of factors in examining the ICE of individuals. Domestic or regional student populations also remained unexplored in this study. Future research can focus on how they dealt with and processed AUM and ICE factors during COVID-19, which could also yield insights for the further development of these theories and their applications.




5. Conclusion

The aim of this study was to extend the theoretical predictions of AUM theory during the COVID-19 pandemic among IS in China to inspect factors affecting their communication effectiveness during the lockdown. The findings provide evidence that the inclusion of empathy and sensation seeking has contributed explanatory power to the theoretical insights of AUM. Despite the intensity of the COVID-19 pandemic, IS remaining in China have somehow managed their anxiety and uncertainty levels, remaining mindful while interacting with culturally different people, and reported that the traits of empathy and sensation seeking also enabled them to achieve ICE. Thus, the results confirm the prediction that AUM still holds true whether in normal or more stressful pandemic situations. For future studies, further comparisons among different counties during this pandemic and beyond could further enhance insights into the scope and explanatory power of AUM theory and the psychological dispositions that best moderate effective intercultural communication.
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Background: The Corona virus disease 19 (COVID-19) pandemic is a human tragedy that occurred in this era. It poses an unprecedented psychological, social, economic, and health crisis. The mental health and well-being of entire societies are suffering as a result of this crisis, but the suffering is greater in students at all levels of education and must be addressed immediately. Thus, this study was aimed to estimate the pooled prevalence and associated factors of the psychological impact of COVID-19 among higher education students.

Methods: The potential studies were searched via PubMed, HINARI, the Cochrane Library, and Google Scholar. Studies were appraised using the Joanna Briggs Institute appraisal checklist. Micro Soft Excel was used to extract the data, which was then exported to Stata version 14 for analysis. Heterogeneity between studies was tested using Cochrane statistics and the I2 test, and small-study effects were checked using Egger’s statistical test. A random-effects model was employed to estimate the pooled prevalence of the psychological impact of COVID-19 and its associated factor.

Results: After reviewing 227 studies, eight fulfilled the inclusion criteria and were included in the meta-analysis. The pooled prevalence of the psychological impact of Corona virus disease 19 among higher education students in Ethiopia, including depression, anxiety, and stress was 43.49% (95% CI: 29.59, 57.40%), 46.27% (95% CI: 32.77, 59.78%), and 31.43% (95% CI: 22.71, 40.15), respectively. Having a medical illness, being an urban resident, living with parents, having relative death due to pandemics, and having a non-health field of study were identified as significant associated factors for the impact of the pandemic in higher education students.

Conclusion: The COVID-19 pandemic had a significant psychological impact on college and university students. Depression, anxiety, and stress were the most commonly reported psychological impacts across studies among higher education students. Hence, applying tele-psychotherapy using, smartphones, and social media platforms has an effect on reducing the impact. Programs for preventing and controlling epidemics should be developed by the government and higher education institutions that incorporate mental health interventions and build resilience.

KEYWORDS
 COVID-19, prevalence, associated factors, psychological impact, Ethiopia


Introduction

The novel Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), also called COVID-19, arose in Wuhan, China, at the end of 2019, and poses a global health threat (1). The COVID-19 outbreak was spreading rapidly not only in China, but also worldwide, therefore, the World Health Organization (WHO) announced it as an outbreak of a new coronavirus disease on January 30, 2020, and a pandemic on March 12, 2020 (2). The epidemic of COVID-19 has been extensively affecting the living and life of individuals globally, more specifically after the statement of an international epidemic by the WHO (3).

The infectious disease of the COVID-19 pandemic affected all aspects of human life, including business, research, education, health, economy, sport, transportation, worship, social interactions, politics, governance, and entertainment in all populations, including patients, healthcare workers, the community, and students (4–6). Following its discovery, ongoing attempts are being made to put an end to the COVID-19 pandemic. In spite of several interventions, such as the distribution of different COVID-19 vaccinations in many nations, including Ethiopia, the majority of the populace refused to receive the shots. The COVID-19 pandemic causes the highest number of deaths and morbidity and has a huge economic, psychological, and social impact on the world (7, 8).

The pandemic has triggered a global health crisis and is a major public health emergency of international concern all over the world, which not only threatens the lives of people but also affects their mental health, such as major depressive disorder, fear, and stress (9).

In order to control the spread of the pandemic, many restricted local prevention policies, such as contact tracing and quarantine, staying home, lockdown, social and physical distance, and the closure of different facilities and services, had been taken, although they affected the normal lives of the people. Ethiopia has also implemented a number of prevention and control measures to stop the spread of COVID-19, including installing hand washing stations in public areas (such as banks, churches, mosques, and markets), setting up isolation facilities, and declaring a state of emergency across the country. Patients with proven or suspected COVID-19, medical staff, and even the general public were under a great deal of stress due to the COVID-19 pandemic’s rapid escalation and global spread, which was unresponsive to measures implemented and increased the risk of mental health issues (10).

For mental health services, this unprecedented catastrophe poses major challenges (4, 11). Due to the severe contagiousness of the pandemic, inherent scientific uncertainty, and stringent quarantine, all of these factors unavoidably increase patients’ fear and stigma, which makes it harder for them to get the help they need for effective and efficient medical care and psychological crisis intervention (12).

The pandemic’s effects on mental health have different degrees of impact on all populations, but those who live in socially deprived areas and those who work in critical positions are disproportionately impacted (13). Due to worries about their capacity to perform academically and succeed, as well as other problems like future careers and college social life, college and university students are among those who have been most negatively impacted by the COVID-19 pandemic (14). Higher education students around the world report showed that higher levels of anxiety, depressive moods, poor self-esteem, psychosomatic disorders, drug abuse, and suicidality when a pandemic is not present in comparison to the general population (15–17). The study in Pakistan showed that of university students are considered a vulnerable populace, and particular interventions and preventions are required to protect and improve their mental health and quality of life during the epidemic globally (15).

During this pandemic period, having mental and psychological problems leads to poor self-care practices, appetite, sleep, immunity status, and compliance with the instructions given by the healthcare provider that exposed them to infectious a etiology (18).

Due to the pandemic, mental health consequences increased by 1,000% in the United States during the lockdown (19), and it had also huge burden in our country Ethiopia (16). The quick propagation of the virus, greater access to information, and greater case fatality rate of this illness all contribute to the rise in unpleasant psychological effects (20). In order to deal with the effects of the condition on their physical and mental health, students might require additional resources and services. The psychological effects of COVID-19 that were most frequently studied and reported were stress, anxiety, and depression (16). Despite the fact, that many prevention and control strategies were implemented to slow the course of the disorders in Ethiopia.

Numerous studies have been done on the effects of the COVID-19 pandemic on higher education students’ mental health (16), but no systematic reviews or meta-analyses have been carried out in Ethiopia. A systematic study and meta-analysis were conducted to evaluate the combined prevalence of the psychological effects of the COVID-19 pandemic and its related components among higher education students (HES).

For the COVID-19 pandemic’s psychological effects to be improved, it is crucial to understand the prevalence and associated factors among college students. It also directs the areas of concentration and intervention measures for educational institutions and policymakers to lessen the effects of any other pandemic. Because of this, the purpose of this study was to perform a systematic review and meta-analysis to examine the psychological effects of the COVID-19 pandemic and its associated factors among students in higher education.



Materials and methods


Study design and setting

A systematic review and meta-analysis were conducted to estimate the pooled prevalence of psychological impact of COVID-19 pandemic and its associated factor higher education students in Ethiopia.



Searching strategies and sources

The method used to conduct this systematic review and meta-analysis was the PRISMA-2020 protocol (21). Without a time, limit, several works of literature were searched in databases like PubMed, CINHAL, the Cochrane Library, and search engines including Google Scholar. All searches are only available in English. To avoid any duplication, the searched literature was imported into Endnote X9. Between March 6 and March 12, 2022, a literature search was done. All papers released up until March 12, 2022, were taken into account. To identify the articles, the search terms of “Coronavirus,” “COVID-19,” “2019-ncov,” “SARS-cov-2,” “mental illness,” “mental health problem,” “distress,” “anxiety,” “depression,” “depressive symptom,” “emotional stress,” “associated factor,” “risk factor,” “predictor,” “determinates,” and all the possible combinations of these keywords were used.



Eligibility criteria

The entire texts of the published articles on COVID-19 prevalence and related determinants of psychological impact among college or university students in Ethiopia with an outcome of interest were included. Using CoCoPop, the database search was organized so that inclusion and exclusion criteria for prevalence studies could be declared for the condition (psychological effects of COVID-19), context (Ethiopia), and population (college and university students).



Inclusion criteria and exclusion criteria

All studies conducted on the prevalence and associated factors of COVID-19’s psychological impact among college and university students in Ethiopia were included. Besides, all English-language full-text articles and all published articles were eligible to be included in this systematic review. Studies with no prevalence report on the psychological impact of COVID-19, unrelated research work, full text not available, and duplicate data sources were excluded.



Study selection

All studies found in various databases were merged, exported, and managed using Endnote X9 software. The full text of every duplicate article that was regularly discovered in different databases was searched both manually and with Endnote software. The entire texts of the studies that survived the screening step were carefully checked in accordance with the criteria, and a number of other unrelated studies were also eliminated. All titles and abstracts found in the electronic databases were screened. Article review and data extraction tasks were carried out separately by two reviewers to avoid subjectivity. Whenever there was a difference of opinion among the three reviewers, when an article wasn’t included, the exclusion was explained.



Data extraction

Using a data extraction checklist prepared and evaluated by all authors, data were taken from each of the journal articles included in the review. The articles that met the criteria for inclusion were extracted and put on a separate data sheet. The study design, various psychological impacts (depression, anxiety, and stress) with prevalence, the authors’ names, the years of publication, total sample size, the population under study, the proportion of sexes, the average respondent age, the study area, estimated prevalence, potential factors, and upper versus lower boundary of the estimated effect of factors are all listed on the data extraction tool.



Quality assessment

The Joanna Briggs Institute (JBI) quality appraisal checklist used for cross-sectional research was utilized to evaluate each study’s quality (19). The critical evaluation checklist comprised nine parameters, and responses ranged from “yes,” “no,” “unclear,” and “not relevant.” The quality of each study was declared using the major assessment tools (methodological quality, comparability, and outcome and statistical analysis of the study). Two researchers independently evaluated the caliber of the studies that were included. When there were differences, they were settled through dialogue or bargaining with a third party. If a study received a quality assessment indicator score of 50% or higher, it was deemed as low risk.



Statistical analysis and risk of bias

The retrieved information was entered into STATA version 16 statistical software after being exported from Microsoft Excel 2016. Narratives, tables, and figures were used to convey the descriptive summaries of the included studies, and prevalence and pooled odds ratios were also reported. The pooled odds ratio was calculated for the commonly associated risk factors of the reported studies. With Cochrane Q-statistics of 25, 50, and 75 percent, low, moderate, and severe heterogeneity, respectively, was determined for reported prevalence heterogeneity using the inverse variance (I2) and a p-value less than 0.05 (20). The forest plot was also used to show the presence of heterogeneity (21). A sub-group analysis was performed to identify the possible source of heterogeneity. Furthermore, sensitivity analysis was conducted to determine the effect of single studies on the pooled estimate. The combined prevalence of COVID-19’s psychological effects and their contributing components were calculated using a random effect meta-analysis method (21). Publication bias (the small study effect) was detected using funnel plot symmetry, and the statistical significance was assessed using both Egger’s test Egger et al. (21) and the Beggar statistical test.




Results


Search results and study selection

A total of 227 records were retrieved using different databases such as PubMed, Google Scholar, Hinari, and Cochrane Library, which were exported to Endnote X9. After importing all the identified articles to EndNote X9, 96 studies were excluded due to duplication. Then, 181 studies were screened for title and abstract, and 173 papers were removed due to unrelated titles and not reporting the outcome of interest. Finally, the full text of eight eligible studies was reviewed (Figure 1).
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FIGURE 1
 Flow chart of the systematic research and study selection process.




Characteristics of studies included in this review

A total of eight articles were included in this systematic review and meta-analysis. All the included articles were published in 2020 and 2022. All studies employed a cross-sectional study design, of which 2 were community-based, 4 were web-based, and the remaining 2 were institutional-based. A total of 3,489 higher education students participated in these studies using an estimated sample size ranging from 153 (22) up to 779 (23) (Table 1).



TABLE 1 Characteristics of 8 studies included to estimate the pooled prevalence of psychological impact of COVID-19 and associated factors among HES in Ethiopia.
[image: Table1]



Prevalence of psychological impact of COVID-19

Using a DerSimonian and Laird random-effects model, the overall pooled prevalence of the psychological impact of COVID-19 among higher education students in Ethiopia was depression 43.49% (95% CI: 29.59, 57.40%), anxiety 46.27% (95% CI: 32.77, 59.78%), and stress was 31.43% (95% CI: 22.71, 40.15), with significant heterogeneity between studies (I2 = 98.58, 97.89, and 96.08%, p < 0.001), respectively. The overall pooled prevalence of the psychological impact of COVID-19 among HES in Ethiopia was presented using a forest plot for depression, anxiety, and stress, respectively (Figure 2).
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FIGURE 2
 (A–C) Forest plot for pooled prevalence depression, anxiety and stress among HES, respectively.




Heterogeneity and publication bias

The Cochrane test and the I2 test were used to assess heterogeneity. I2 values in this meta-analysis for depression, anxiety, and stress were I2 = 98.58, 97.89, and 96.08%, p < 0.001, respectively, indicating that there was heterogeneity. Subgroup and sensitivity analyses were used to further explore it. According to a subgroup analysis based on the study population, the prevalence of the depression effect of COVID-19 on college students is higher [64.23% (95% CI: 38.75, 89.70%)] than that on university students [35.29% (95% CI: 27.29, 43.3%)].

The prevalence of anxiety was in sub group analysis using study population was also higher in college students [61.98, 95% CI: 42.19%, 81.77%] than university students [38.58% (95% CI: 29.06, 48.1%)]. And the prevalence of Stress was lower in college students [29.754% (95% CI: 26.99, 56.5%)] than university students’ [32.087 (95% CI: 25.79, 38.37%)].

Sensitivity analysis was also used to look into the impact of a single study on the overall magnitude estimate, with the results indicating that a single study did not have a significant impact on the overall magnitude estimate. As a result, the point estimate of its omitted analysis falls within the combined analysis confidence interval (Figure 3).
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FIGURE 3
 (A–C) Sensitivity analysis of the pooled prevalence of depression, anxiety and stress effect of COVID-19 among HES, respectively.




Publication bias

Using funnel plots and objective assessments (Egger’s test) the presence of publication bias was investigated. Funnel plots assessing the risk of publication bias showed symmetrical distribution, which was confirmed by the Egger tests, which yielded a p-value >0.05 (Figure 4).
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FIGURE 4
 (A–C) Funnel plot test for publication bias for depression, anxiety and stress, respectively.




Factors associated with psychological impact of COVID-19


Factors associated with depression

Factors including insomnia, medical illness, residence, the field of study, living with family, sex, availability of protective equipment, and relative illness or death with COVID-19 were associated with depression.

Students who had a sleeping disorder (insomnia) had a 1.72-times (95% CI: 1.33–2.26) higher risk of developing depression than those who did not have insomnia, and students who had a medical illness had a 3.25-times (95% CI: 1.9–5.4) higher risk of developing depression than those who did not have a medical illness and a relative had developed depression. COVID-19 had a 2.43-fold (OR = 2.43, 95% CI: 1.46–4.02) higher risk of developing depression compared with those who had not. Students from urban residences had a protective effect on depression, which decreased by 36.4% (OR = 0.636, 95% CI: 0.422–0.96) relative to those from rural residences (Table 2).



TABLE 2 Summary of the pooled effects of factors associated with psychological impact of COVID-19 in Ethiopia.
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Factors associated with anxiety

According to our pooled data, students not living with their parents had a 2.4-fold (OR = 2.40, 95% CI: 1.6–3.56) higher risk of developing anxiety compared to those living with their parents. In addition, having a medical illness was linked to a 2.5-fold (OR = 2.5, 95% CI: 1.5–4.1) increased risk of developing anxiety when compared to not having a medical illness.

When compared to students in the health field, students in the non-health field had a 3.2-fold (OR = 3.227, 95% CI: 1.39–7.5) higher risk of developing anxiety. Students from urban areas were less likely to develop anxiety than those from rural areas (coefficient of variation: 0.58; 95% CI: 0.354–0.82; Table 2).



Factors associated with stress

As a result, our pooled data showed that students from urban residences were 33.5% (OR = 0.645, 95% CI: 0.45–0.923) less likely to develop stress than those from rural residences. Students who had medical illnesses were 2.47 times more likely to experience stress (OR = 2.47, 95% CI: 1.4–4.5) than those who did not have medical illnesses. Students in the non-health field of study were four times (OR = 4.0, 95% CI: 2.5–6.5) more at risk for stress compared with those in the health field. Students who were female were (OR = 1.21, 95% CI: 0.43, 3.4) and had a history of mental illness (OR = 1.044, 95% CI: 0.246, 4.40) increase the risk of stress psychological impact in contrast to the comparison group, but the effect was not significant (Table 2).





Discussion

This study evaluated the pooled prevalence and combined impact of factors related to the pandemic’s psychological effects on HES in Ethiopia. According to our findings, the pooled prevalence of depression, anxiety, and stress during the COVID-19 pandemic among higher education students in Ethiopia was 43.49%, 46.27%, and 31.43%, respectively. Recent studies have similarly shown that COVID-19 affects mental health outcomes such as anxiety, depression, and post-traumatic stress symptoms (24, 25).

Based on our pooled estimate anxiety is the most prevalent psychological disorder followed by depression. This finding was in line with study from Pakistan (15, 26). The pooled prevalence of Anxiety among higher education students in our finding was higher than study conducted in Chinese student 26% (95% CI, 21%–30%) (27), but in line with systematic review meta-analysis findings from Spain 28% (95% CI: 22%–34%) (28), Canada 32% (29), Iran 31.9% (95% CI: 27.5–36.7) (24), China among non-Chinese students 36% (95% CI, 26%–46%) (27). But lower in Bangladesh 87.7% (30) and Egypt 70.5% (31).

Depression is a common psychological state affecting many people from all age groups and key role in worsening the prognosis of chronic diseases (32, 33). The pooled prevalence of depression in Ethiopia was 43.49%, which is comparable to the reports from China 37% (95% CI, 32%–42%) (27), Canada 34% (29), Iran 33.7% (95% CI: 27.5–40.6) (24), and from global pooled report 34% (29). However, it was higher than another study conducted in china 26% (23.3, 28.5) (34), but lower than Bangladesh 82.4% (30).

The pooled prevalence of stress was comparable with findings from India 29.6% (95% CI: 24.3–35.4) (35), and China 23% (95% CI, 8–39) (27). However, it was lower than studies from Europe 62% (41, 79%) (36), and Brazilian 57.5% (37). The possible reason for the discrepancy might be due differences in strict quarantine, incidence rate, the effect of lockdown, the difference in literacy level, study sittings difference, and environmental factor.

Factors associated with depression included a relative having COVID-19, insomnia, medical illness, and residence, all of which had a significant effect on the expression of depression symptoms in higher education students. Our pooled effect shows that living in an urban area reduces the risk of depression by 37% among higher education students; this finding is supported by a global systematic and meta-analysis report (38), United States (4), and China (39). In addition, it is supported by study finding from Gondar, Ethiopia (40). In contrast to this finding, a study conducted in Bangladesh (30) showed that being urban residence was a risk factor for having depression among students. Having medical condition increased the chance of depression among HES by 3.2 times compared to not having one. The study was consistent with a conclusion corroborated by a thorough analysis of the COVID-19 pandemic’s effects on mental health among medical students (28). This study also supported by findings from China (34) and Brazil (37). This is because having a past medical history may make COVID-19 effects worse, and comorbidities make COVID-19 effects more severe and fatal.

Students who had a medical illness was 3.2 times higher risk of depression than those who had not a medical illness. The finding was supported by other studies regarding COVID-19 pandemic and mental health consequences (31, 41). This is due to the fact that having a previous history of medical illness may exacerbate the mental impacts of COVID-19, its severity, and fatality of the disease. When compared to the comparable group, students with insomnia and COVID-19 relative death/illness have depression risks that are 1.7 and 2.4 times higher, respectively. Factors such as residence, medical illness, and field of the study showed a significant effect on the development of anxiety and stress.

Having a medical illness is a significant factor that increase the risk for the psychological impacts of COVID-19 among HES, whereas students were from urban residences had reduce effect on the disease’s psychological impact as compared with the counterpart. This finding was consistent with findings from China (39), united states (42). Students from the non-health department (field of study) were 3.2 and 4 times risk for anxiety and stress as compared with the health field of study, respectively. This was consistent with a systematic review findings done based on data from countries including China, Spain, Italy, Iran, the US, Turkey, Nepal, and Denmark (38). The reason might be due to the fact that medical students exhibit high levels of resilience, which favorably correlate with effective problem-solving techniques or adaptive coping strategies when facing a problem (43–45).


Strength and limitations

The strength of this study includes the use of multiple databases to search articles (both manually and electronically) for meta-analysis and the abstraction of information uniformly using a predetermined and pretested standard format by two independent reviewers that helped to minimize error. This meta-analysis also included studies from different parts of the country among both college and university students. Despite their strength, there were some potential limitations to those studies. These limitations include the fact that they are all cross-sectional articles written in the English language. Additionally, there is substantial heterogeneity. Furthermore, because the studies relied on self-reported data, the prevalence of COVID-19 could have been overestimated or underestimated due to the social desirability bias.




Conclusion and recommendation

The pooled proportion of psychological impact from COVID-19 among higher education students in Ethiopia was high. The most commonly reported psychological impacts were anxiety and depression. Insomnia, a medical condition, place of residence, and a family member contracting COVID-19 or passing away from it were all major predictors of depression. Non-health field of study, living with a parent, urban resident, and having medical illness were significant factors for anxiety. Living with parents and having a medical condition are significant predictors of the stress psychological effects of COVID-19. The results can be used to quantify the support requirements of students and to inform tiered and customized pandemic interventions that increase resilience and reduce vulnerability. This contributes to improving motivation for quick action. Therefore, it is crucial to provide psychological therapy, establish coping mechanisms, and address other issues in order to minimize the COVID-19 pandemic’s negative effects on mental health. Disease infectivity and fatality rates are also continuing to rise across the nation.

Governmental and private organizations and healthcare providers also provide psychosocial and mental health services alongside healthcare services and various media channels, front line health workers, social media platforms, email, and electronic letters to promote psychological support. Moreover, the government should incorporate mental health and psychological intervention within any outbreak prevention and mitigation program.
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Background: During the COVID-19 pandemic, differences in responses and behaviors were observed among specific groups. We aimed to address how people with an anthroposophical worldview behaved with respect to the perception of burden, fears, and wellbeing. As it is an integral part of their lifestyle and convictions, we addressed the influence of wondering awe and gratitude and perception of nature and times of mindful quietness as resources to cope.

Methods: In two cross-sectional surveys with standardized instruments, participants were recruited in 2020 (n = 1,252) and 2021 (n = 2,273).

Results: Psychological wellbeing was much higher than in other studied groups and populations, with slightly lower scores in 2021 compared to the 2020 sample (Eta2 = 0.020), while the perception of the COVID-19-related burden and fear of the future were low in 2020 with a slight increase in 2021 (Eta2 = 0.033 and 0.008, respectively). Their transcendence conviction was negatively related to fears of their own infection or the infection of others. Best predictors of their wellbeing were low burden and awe/gratitude, while the best predictors of their burden were low wellbeing and lack of social contacts.

Conclusion: Compared to the general population in Germany, the anthroposophical lifestyle and related convictions may have buffered some of the COVID-19-related burden and helped them to stabilize their psychological wellbeing.

KEYWORDS
perceived changes, awe, COVID-19 pandemic, wellbeing, coping, anthroposophical worldview, gratitude


1. Introduction

The COVID-19 pandemic posed new challenges for people worldwide. From a scientific point of view, it seems interesting that not only specific groups of people (i.e., occupational groups or social classes) had to cope with an extraordinarily new crisis, but that the entire world population was affected. In addition to fear of disease and death, people were also burdened by social isolation (1), uncertainties, and fears about the future. Social isolation resulted from being cutoff from social contacts and social events and led to loneliness, anxiety, and depression (2–5).

Of course, there were differences in the intensity of perception and engagement with the effects of the pandemic, within a country or a society already due to the social context, health condition, housing situation, or lifestyle of the respective people. Therefore, it makes sense to compare different groups within a society. Studies around the world have investigated whether people had the same, similar, or very different perceptions during the pandemic and what their experiences and behavior were like during the pandemic (6–9).


1.1. Positive and negative reactions to a crisis

Scientific interest goes beyond observing perceptions based on the previously mentioned individual criteria of people within a society. The impact of the pandemic allowed an analysis of whether there were much more fundamental differences in response to the pandemic among the heterogeneous world population. In particular, the respective spiritual/cultural realm might have been the cause of different positive or negative reactions and perceptions. Already in the late 1990's, cultural differences in trauma coping were found (10–13), indicating that stressors may change their perceptions and attitudes, making people “stronger” than before. This was described as “post-traumatic growth,” which is a personal development process in terms of reappraisal coping. Post-traumatic growth was observed where the worldview was particularly shaken, that is, where people perceived strong levels of stress and anxiety (14). Thus, in the COVID-19 pandemic, one may ask whether this is fundamentally a “trauma” similar for all people.

There were also individuals who seem to react differently to the experience of crisis, despite being confronted by the same situation (15). One may expect that some people interpreted the stressors differentially or were using either other coping strategies or were more resilient toward the stressors than others. Resilience is described as the innate ability to survive difficult life situations without permanent impairment (16). Interestingly, the research found that there are people who accept a severe crisis as a challenge and try to make the best of the situation with their available resources (10, 17), while others have difficulties to cope.

Thus, the reactions toward the COVID-19 pandemic and its collaterals in a given population are probably a mixture of indifference, burden, trauma, and post-traumatic change. The terms “intra and post pandemic growth” could be used to describe the sum of these pathways, with the addition of those who have simply experienced trauma with no growth.



1.2. Different coping strategies of specific groups during the COVID-19 pandemic

During the COVID-19 pandemic, differences in response, behavior, and experience of the crisis event were also observed among specific groups. For example, the Ministry of Ayush in India issued a behavioral plan with daily tasks to strengthen one's immune system and mind (18–20). Whether this was really effective remains a matter of speculation. In Europe, protection by minimizing contact and waiting for a helping medication and/or immunizing vaccination was the core strategy (21, 22).

In a study of Catholic priests from Canada, religious coping style was found to be an important factor in priests' psychological wellbeing, which was low because of the pandemic distress (23). Other groups assumed they were protected against severe courses of corona infection because of their specific lifestyle (15). In the heterogeneous group of yoga practitioners with their specific lifestyle habits and spirituality, 71% regarded themselves as protected against severe courses of a COVID-19 infection because of their yoga lifestyle and practices, particularly those who rejected a vaccination, were younger and more strictly following the ethical principles of yoga traditions (15). Interestingly, their psychological wellbeing was more stable during the pandemic than in the majority of people.

Also, in Seventh-day Adventists, a small free church community with a strict code of ethics and strong cohesion among the parish members, the experience of awe and gratitude had an important mediator effect between spirituality and psychological wellbeing, which remained stable during the pandemic (24). This is a further example of the inner attitude of a circumscribed community with a specific worldview or spirituality to face the pandemic.

Another scientifically interesting group is members of indigenous populations. It was assumed that they would face even greater problems from the pandemic than the rest of the world (25). This was due to the circumstances that it was more difficult for them to get in touch with relevant information and they were not the focus of global aid. So they were on their own, but they also responded with an active coping strategy. For example, there are Indonesian indigenous groups who, through their lived ecocentrism, saw the cause of the pandemic in humanity's misbehavior and tried to restore ecological human–nature relations through rituals and appeals (25).

Comparing these different approaches, one could distinguish quite fundamentally between active and passive coping strategies. While social isolation and waiting for vaccination protection were at the forefront, especially in Western industrialized countries, specific groups and communities with distinct religious convictions and worldviews tended to “go to battle.” They might be convinced that their lifestyle or religious belief (i.e., connecting with higher protecting forces) would protect them against the pandemic and its outcomes, and this could buffer their stress perception and stabilize their psychological wellbeing.

If one concretizes these basic findings, it seems interesting to analyze the behavior and perceptions of respective groups and how this influenced their wellbeing, fears, and concerns during the crisis. The question arises which intra- and post-traumatic changes in attitudes and behavior can be observed. Furthermore, it is of relevance to which resources people may rely on to cope with the pandemic-related restrictions.



1.3. Positive attitudes and behaviors to buffer the impact of the restrictions

Even before the pandemic, studies suggested that experiencing nature as a resource had a positive impact on people's wellbeing (26–28). During the pandemic, access to green spaces and the ability to perceive nature as a stabilizing and stress-calming resource were beneficial to cope with the restrictions during the lockdowns (29–31). The opportunity to get outside into nature was a positive factor in resilience to the constraints of the lockdowns (32–34). People used the “extra time” provided by the lockdown for walks in nature, mindful awareness, and more intensive family contacts.

Within the COVID-19 pandemic, studies reported positive health behaviors and more intensive caring for others (6, 33, 35–37), as well as positive changes in experiencing nature, and the importance of relationships with family and friends (6, 33, 37). Experiencing awe and gratitude as non-religious aspects of experiential spirituality were also observed (38, 39). This ability refers to specific moments of pausing and being attracted and emotionally touched by something, resulting in feelings of gratitude. It can be regarded as an ability to resonate with the “sacred” in life, independently from specific religious beliefs (40).



1.4. Anthroposophic lifestyle

How did anthroposophists as a circumscribed group of people with a specific worldview and distinct spirituality face the pandemic, as their lifestyle is based on a closer relationship to nature, a strong meditation practice, with a holistic understanding of complementary medicine and lifelong spiritual development (41–43). Although the anthroposophical worldview refers to esoteric issues and has a religious side too, in the Christian Community Church, it does not exclude an affiliation to other religious communities. It is more a lifestyle with an independent medical basis and the conviction that nature is to be considered an immanent being. For anthroposophists, health and illness are seen “holistically” and in interaction with and dependence on the natural, social, and spiritual environment (41, 44). Anthroposophy (in its idealistic teaching) understands life as a path to the development of insight and spiritual capabilities in the service of the world (44).

The 100-year-old anthroposophic medicine defines an independent picture of illness and health in terms of levels of the biological-functional, psychic-autonomous, and spiritual realms. According to its own view, it does not contradict biomedical and natural scientific applications, but intends to expand medical diversity and currently sees itself in terms of integrative medicine (45, 46). Anthroposophic medicine defines the disease, whether functional or pathological, as an imbalance between the so-called “4-fold functions” of the organism. Symptoms are thus the organism's attempt to deal with the pathology. Thus, in the medical understanding of anthroposophy, there is no attempt to suppress a symptom, but the organism is supported with remedies and a positive lifestyle to bring its systems back into balance.

The behavioral and stabilizing resources associated with their way of life (spiritual education, closeness to nature, and strengthening all bodily and soul systems as the basis of health) might thus have helped them to cope with the pandemic-related restrictions. The question, therefore, arises as to whether anthroposophists had less fears and anxiety during the pandemic because of a strong reliance on nature as an immanent reality, and further because of their understanding of health as a holistic system (47, 48) that depends on natural and spiritual factors. Less anxiety would thus mean less stress on the body. This in turn has a positive effect on the immune system (49), which can be a crucial factor in a pandemic. In the understanding of anthroposophy, humans attain valuable stages of development in their lives through experiencing crises, which they may take with them via reincarnation into their next life (which is part of the underlying convictions of some anthroposophists). These convictions can influence how anthroposophists face stressors, illness, and probably also the pandemic.



1.5. Aims of the study

In this context, we wanted to investigate how people with an anthroposophic lifestyle perceived the pandemic-related restrictions, particularly their perceived changes, especially in terms of developing positive attitudes and behaviors on the one hand, and fears and worries and thus psychological wellbeing on the other hand. Based on the results of previous studies on the COVID-19 pandemic within a general population (6, 34) and because of the specific spiritual orientation of anthroposophists, we focused particularly on how reference to nature and times of mindful quietness (“silence”) and awe and gratitude as an experiential aspect of spirituality were perceived and what might predict these perceptions. This is because awe/gratitude, in particular, was the best predictor of perceived positive change during the pandemic in a conventional sample of people from Germany (33, 38). In another study, it was shown that it is important how one perceives being out in nature (34) and revealed that people who experienced moments of awe and gratitude in nature were able to protect their wellbeing during the pandemic to some extent.

The role of these perceptions among anthroposophists to buffer the pandemic-related stressors is unclear. They were taken as a specific example of people with distinct worldviews and related attitudes and behaviors.

Therefore, we assume that anthroposophists may have coped differently and were thus more stable during the pandemic and perceived (more) positive changes in attitudes and behaviors because of the pandemic. We do not assume that anthroposophists per se have higher wellbeing compared to other people, but that their psychological wellbeing remained more stable during the course of the pandemic as compared to the sharp decline of wellbeing in a more general population (6, 34, 37) because of their underlying convictions and behaviors.




2. Materials and methods


2.1. Participants

To reach more participants, we chose the snowball sampling technique as a convenience sample for our study. Convenience sampling is a non-probability sampling technique that involves selecting participants based on their accessibility and availability. The information and link to the online questionnaire were distributed via the network of anthroposophists connected to the Goetheanum, Dornach, Switzerland, and private networks of researchers in the field of anthroposophic medicine. Confidentiality was assured and privacy was respected. Participants were recruited in two waves, one from June to October 2020 and the second from August to November 2021. The questionnaire was evaluated anonymously. Neither concrete identifying personal details nor IP addresses were recorded to guarantee anonymity. The study was positively voted on by the ethics committee of Witten/Herdecke University (S-73/2022).

In the first part of the questionnaire, participants could indicate their gender, age, profession, and their own spiritual direction (Anthroposophy, Buddhism, Christianity, Hinduism, Islam, or other). In this evaluation, only participants who indicated anthroposophy as their spiritual direction were included.



2.2. Measures
 
2.2.1. Awe and gratitude

We were interested in examining times of pausing in wondering awe with subsequent feelings of gratitude as an experiential aspect of non-religious spirituality. This was addressed with the 7-item Awe/Gratitude (GrAw-7) scale (50) that has a good internal consistency (Cronbach's α =.82). It uses items such as “I pause and am captivated by the beauty of nature”; “I pause and then think of so many things for which I am truly grateful”; and “In certain places, I become very still and reverent.” The scale captures a person's emotional response to an immediate and overarching perceptual field. Items are rated on a 4-point Likert scale (0—never; 1—rarely; 2—often; 3—regularly) and referenced to a 100-point scale.



2.2.2. Perception of nature and silence

To determine what changes in attitudes, perceptions, and behaviors were perceived by participants due to the COVID-19 pandemic, we relied on the Perception of Change Questionnaire (PCQ) (33). For this study, we used the 4-item subscale Nature/Silence (Cronbach's α = 0.82) (6). Specific items are “I go outdoors much more often”; “I perceive nature more intensely”; “I consciously take more time for silence”; “I enjoy quiet times of reflection”. Items were introduced with the phrase “Due to the current situation...” which referred to the COVID-19 pandemic. Agreement or disagreement was rated on a 5-point scale (0—not at all true; 1—not really true; 2—neither yes nor no; 3—fairly true; 4—very true).



2.2.3. Wellbeing

The WHO-5 WellBeing Index (WHO-5) was used to measure respondents' psychological wellbeing (51). Participants were asked about their wellbeing during the last 14 days. This short scale avoids negatively worded questions. Representative items are as follows: “I have felt cheerful and in good spirits” or “My daily life was filled with things that interest me.” Respondents estimate how often they have had each feeling in the past 2 weeks, with a scale ranging from “never” (0) to “always” (5). Summed values are given from 0 to 25 and 100% values from 0 to 100. Values in the range < 13 (< 50) would indicate decreased wellbeing or even depressive states.



2.2.4. COVID-19-related burden

To measure the negative perceptions due to the restrictions of the pandemic, five questions were presented, for example, perception of being: (1) Restricted in your daily life, (2) Under pressure/stressed, (3) Fearful and Insecure, (4) Loneliness and Social isolation, and (5) Burdened in your financial and economic situation. Answers were measured with five numeric analog scales (NRS), ranging from 0 (not at all) to 100 (very strong). These five variables can be combined into a factor labeled “COVID-19-related burden” (5 NRS) with good internal consistency (33, 50).

From the PCQ, we used two items that address the lack of social contacts (C17) and being connected to friends via digital media (C18). These are related to the perceived burden. Agreement or disagreement was rated on a 5-point scale (0—not at all true; 1—not really true; 2—neither yes nor no; 3—fairly true; 4—very true).



2.2.5. Corona pandemic irritations

We asked the participants about their fears related to the COVID-19 virus infection with two single items [“I am afraid of getting infected” and “I am afraid of infecting friends and/or family” (52)] and one item addressing their point of view regarding the official COVID-19 protection requirements (“I found the strict restrictions on public life in the initial phase of the COVID-19 pandemic exaggerated”). Agreement with these statements was asked on a scale of “not at all—a little—somewhat—very.” From the PCQ, we also used the single item addressing Fear of future (C28). Agreement or disagreement was rated on a 5-point scale (0—not at all true; 1—not really true; 2—neither yes nor no; 3—fairly true; 4—very true).



2.2.6. Transcendence conviction

To address specific convictions (“I am convinced that…”) related to anthroposophic worldview, we used five specific items (“my soul originates in a higher dimension”; “there are higher forces and beings”; “there is rebirth of man (or his soul)”; “influences from previous lives (karma) also have an effect on health and illness”; and “influences from the spiritual world also have an effect on health and illness”) that can be combined to the factor “Transcendence conviction” (Cronbach's α = 0.91). Three of these items were from the ASP questionnaire's Transcendence conviction subscale (53). An additional item from the PCQ addresses trust in a higher supporting power (C32).




2.3. Statistical analyses

Descriptive statistics with frequency tables, cross-tabulation (Pearson's Chi2) and analyses of variance (ANOVA) of influence and outcome variables, internal consistency (Cronbach's coefficient α), and first-order correlations (Spearman's rho) were calculated using SPSS 28.0. Given the exploratory character of this study, the significance level was set at p < 0.01. Group comparisons are reported with p-values and effect sizes for better contextualization of results. Here, Eta2 values < 0.06 are considered as a small effect, between 0.06 and 0.14 as a moderate effect, and > 0.14 as a strong effect. In classifying the strength of the observed correlations, we considered r > 0.5 as a strong correlation, r between 0.3 and 0.5 as a moderate correlation, r between 0.2 and 0.3 as a weak correlation, and r < 0.2 as negligible or no correlation.




3. Results


3.1. Description of participants

Participants from two time points were combined in this study: (1) Participants recruited between June and October 2020 (“cohort 1”; n = 1,252), that is, a period after the first lockdown in Germany when there were relaxations of restrictions and 2) individuals recruited between August and November 2021 (“cohort 2”; n = 2,273), that is, before and during the so-called 4th wave of the pandemic.

These two recruitment waves did not differ significantly in terms of gender. Within both cohorts, more women than men participated (cohort 1: 70.2%; cohort 2: 70.6%). The mean age was almost identical in both cohorts (58.7 ± 12.4 and 58.2 ± 12.3 years, respectively).

When indicating the spiritual direction of life, multiple answers were possible. In both cohorts, the indication of Christianity (64.5% and 64.2%, respectively) and Buddhism (17.3% and 17.7%, respectively) as an additional spiritual direction alongside anthroposophy was stable and strongest. Hinduism (2.9%), Islam (1.0), other (8.4%), and none (2.6%) were of low relevance.

The participants' professions are diverse and range from education, medicine, art therapy, and eurythmy therapy to a large proportion of other professions (Table 1).


TABLE 1 Sociodemographic data of participants.

[image: Table 1]

In cohort 2 (2021), almost one-third of the participants (30.4%) still stated that they had not yet tested for the COVID-19 virus. Altogether, 47% agreed very much that the strict restrictions on public life in the initial phase of the pandemic were exaggerated, 24% agreed somewhat, 11% a bit, and 18% not at all. In the 2020 cohort, 33% agreed very much (27% not at all), and 55% agreed very much (13% not at all) in the 2021 cohort. This increase in the proportion of consenting participants is significant (p < 0.001; Chi2) and could indicate some kind of resistance attitude to face the outcomes of the pandemic within the group of anthroposophists.



3.2. Specific convictions of anthroposophists

At the beginning of the pandemic, 73.2% stated that they have “trust in a higher power” that carries them through difficult times (item C32) (“rather applies” and “applies exactly”). In the second cohort, 58.0% agreed. This loss of trust was significant (p < 0.001; Chi2).

For 80.7% in cohort 1 and 79.6% in cohort 2, it is “exactly true” that their “soul has its origin in a higher dimension,” and 77.7% vs. 76.3% are convinced (“applies exactly”) that there is “rebirth of the human being or his soul.” When asked whether they were convinced that influences from the “spiritual world” are also at work in the process of health and illness, 91.2% vs. 91.4% answered “rather true” and “true exactly.” For these three statements, there were no significant differences in both cohorts (data not shown).



3.3. Psychological wellbeing, COVID-19-related burden, and Fear of future

Psychological wellbeing was relatively high in cohort 1 and was significantly lower in cohort 2; however, this difference is only weak (Table 2). Similarly, the perception of burden was significantly higher in cohort 2 compared with cohort 1; this difference is weak, too (Table 2). Women had lower wellbeing and higher perception of a burden than men, again with a weak effect size. However, the burden was perceived as less relevant in older participants (with a moderate effect size), and also, their wellbeing was better (Table 2).


TABLE 2 Awe/gratitude, nature/silence, and fear of future in the sample.
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In cohort 1, 85% stated that it was not at all true or rather not true that they were afraid of the future. In cohort 2, 80.1% also answered this way. The mean score for fear of future was significantly different, but not relevant (Table 2).

Further, 88% of the participants in cohort 1 had no or little fear of contracting COVID-19, while it slightly increased to 91% in cohort 2 (data not shown). Also, when asked whether they were afraid of infecting friends or family members, 74% answered not at all or a little in cohort 1 and 81% in cohort 2) (data not shown). These convictions may have contributed to having less fears and to their more stable psychological wellbeing.



3.4. Experience of nature/silence and awe/gratitude

92.0% of respondents in cohort 1 stated that they often or very often “stopped and were spellbound by the beauty of nature.” This value remained stable in cohort 2 as well (92.9%). 88.9% stated that they were often or very often overcome by a feeling of great gratitude. In cohort 2, these values continued to score high at 87.5%. Likewise, an overwhelming feeling of wondering awe was felt by 77.3% in cohort 1 and by 71.9% in cohort 2. The awe/gratitude score was significantly lower in cohort 2, but this difference is not relevant (Table 2).

About half of the anthroposophists surveyed went outside into nature in both waves (50.2% in cohort 1, 49.5% in cohort 2). The question of whether they perceive nature more intensively was answered by 61.6% with “rather true” or “true exactly.” This value also remained stable in cohort 2 (59.0%). In cohort 1, 36.3% of participants stated that they took neither more nor less time for periods of silence, while 44.4% took more time for silence. This score remained almost identical in cohort 2: 37.6% of respondents noted no change in their behavior, and 44.7% consciously took more time for silence. In total, 55.9% enjoyed quiet periods of reflection. This score also remained stable during the second cohort (54.1%). The resulting nature/silence scores did not differ in both cohorts (Table 2).

What about their social contact? In cohort 1, 27.7% stated that they lack social contacts (51.1% disagree and 21.3% are undecided), while in cohort 2, 33.4% stated that they lack social contacts (43.9% disagree and 22.7% are undecided). This increase is weak but significant (p < 0.001; Chi2). In cohort 1, 44.5% stated that they were connected with friends via social media (29.9% disagree and 25.5% are undecided), while in cohort 2, 43.44% were connected via digital media (30.7% disagree and 25.9% are undecided). This decrease is in trend only remarkable (p = 0.026; Chi2).



3.5. Correlations between wellbeing and burden, awe/gratitude and nature/silence, transcendence conviction and fears

We were particularly interested in anthroposophists' perceptions of awe/gratitude and nature/silence and the relationship of these resources to psychological wellbeing and COVID-19-related burden on the one hand and their fears on the other hand.

As shown in Table 3, awe/gratitude and nature/silence were moderately interrelated. While awe/gratitude was weakly associated with wellbeing, nature/silence is only marginally related. Both resources were not relevantly associated with the COVID-19-related burden. Fear of the future was weakly associated with low wellbeing and with burden, and marginally only with awe/gratitude and nature/silence.


TABLE 3 Correlations between wellbeing and burden, awe/gratitude and nature/silence, and transcendence conviction and fears.
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Lack of social contacts was moderately related to (low) psychological wellbeing and COVID-19-related burden. In contrast, being connected to friends via digital media was marginally only related to COVID-19-related burden and nature/silence (Table 3).

Fear of contracting the COVID-19 virus or being afraid of infecting friends or family was either not or only marginally related to the tested variables (Table 3).

Participants' transcendence conviction was at least weakly related to awe/gratitude, and marginally only to nature/silence, wellbeing, and burden (Table 3). When their transcendence conviction is high, they have lower fear of the future, are less afraid of getting infected and of infecting others, and are more convinced that the strict restrictions in the initial phase of the pandemic were exaggerated, and vice versa (Table 3). This indicated that this conviction might be a relevant buffer for them.



3.6. Predictors of psychological wellbeing and COVID-19-related burden

What are the reasons that participants' wellbeing was so stable during the pandemic? To address this, two stepwise regression analyses with either wellbeing (Table 4) or COVID-19-related burden (Table 5) as dependent variables were performed. As we assume awe/gratitude and nature/silence as resources, and fears of future and lack of social contacts as stressors, while also their transcendence conviction may influence wellbeing, these were included as independent variables.


TABLE 4 Predictors of psychological wellbeing (stepwise regression analyses).
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TABLE 5 Predictors of COVID-19-related burden (stepwise regression analyses).
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In the eight-step regression model, wellbeing as a dependent variable was best explained by the COVID-19-related burden (36% variance explanation), with a further 5% added by awe/gratitude, while male gender, nature/silence, lack of social contacts, age cohorts, recruitment cohorts, and fear of future, altogether would add only 2% of additionally explained variance, and are thus less relevant. Transcendence conviction was not relevant as an independent predictor of psychological wellbeing.

In the nine-step regression model to explain the COVID-19-related burden, lack of psychological wellbeing was the best predictor, explaining 36% of the variance. Lack of social contacts would add 7% of explained variance, and age cohorts further 2.5% of explained variance. The perceptions that the strict restrictions were exaggerated, fear of future, awe/gratitude, year of recruitment, nature/silence, and male gender altogether would add only 3.5% of additionally explained variance, and are thus less relevant. Transcendence conviction was not relevant as predictor in this model.




4. Discussion

We were interested in examining the convictions, attitudes, and behaviors of people with anthroposophic lifestyles during the pandemic with regard to perceptions of nature, moments of silence and reflection, and awe and gratitude as parts of their concept of life, and their relation to psychological wellbeing and perceived burden.

We found that wellbeing was quite similar in both cohorts. Even when their wellbeing was slightly lower in cohort 2 compared with cohort 1, it is nevertheless higher compared to a reference sample from similar phases of the pandemic (34, 37), while participants' perception of burden was higher in cohort 2. This means that the pattern found in the general population is similar in principle but less pronounced. In addition, the significant decline of “trust in a higher power” as a reliable resource of hope found in this study can be found in the general population (54).

Changes in terms of their utilization of nature as a resource and sometimes to reflect because of the pandemic were observed within the sample, too, and these resources remained stable in both cohorts. Moments of wondering awe and gratitude scored high in cohort 1 and were slightly lower in cohort 2, but not relevantly. This stability of resources can be regarded as relevant. Connecting to nature and enjoying contemplative and quiet moments has been repeatedly studied as a therapeutic element in recent years (26, 55) and highlighted as resources (37). Particularly, awe/gratitude is relevantly associated with psychological wellbeing but seems not to buffer the COVID-19-related burden and fears. Both, the resource and the resulting outcome remained quite stable in this sample. During the pandemic, a remarkable proportion lacked social contacts (28% and 33%) and they stated to be connected with friends also via digital media (45% and 43%). This lack of social contact was a relevant predictor of their perceived burden, both not for their wellbeing.

An interesting finding of our study was that anthroposophists had little to no fear of contracting the COVID-19 virus throughout the pandemic or of infecting friends or family members. In addition, at the beginning of the pandemic, 97% of participants reported having no fear of the future; these statements marginally decreased in cohort 2. Thus, most participants did not regard the pandemic-related burden as a “trauma” in general as they obviously were able to cope with these pandemic-related outcomes and fears. Fears and perception of burden were slightly higher in women compared with men, and lower in older participants compared with younger participants. These (implicit) convictions of being rather protected or resistant may have contributed to having less fears and to their more stable psychological wellbeing. In fact, their transcendence conviction was related to lower fear of the future, of being less afraid of being infected and of infecting others, and that the strict restrictions in the initial phase of the pandemic were exaggerated. This indicated that this conviction (whether it is really true or not) might be a relevant buffer for them.

As we assume that the anthroposophic lifestyle with its specific convictions might contribute to the observed effects, it is important to underline that transcendence conviction is in fact related to participants' age. It is highest in the older participants, with a weak effect size (Eta2 = 0.043; p < 0.0001). As stated, it might be a buffer against fear and made them mentally more resistant. It is further related to awe/gratitude as an experiential aspect of spirituality, but marginally only to nature/silence which was primarily assumed as highly relevant for people with an anthroposophic worldview. We nevertheless cannot exclude the possibility that their transcendence convictions are rather ideals than lived reality and that these ideals have only little to do with concrete behaviors and attitudes. This would be further underlined as it contributes nothing to the regression model to explain participants' psychological wellbeing. This was exclusively explained by the low perception of the COVID-19-related burden, with a further influence of awe/gratitude, while nature/silence or fears of the future were in fact of minor relevance.

It might be that participants' specific lifestyles and related spiritual convictions could have played a stabilizing role here and protected them against pandemic-related anxiety. Their perception of the COVID-19-related burden was quite low. It can be explained best by their psychological wellbeing, which was relatively high and stable, and further by their relatively low fear of the future. Presumably, the anthroposophists did not feel shaken by the restriction of their ability to act. Thus, trauma-induced growth in the sense of Park et al. (56), Cann et al. (14) and Mangelsdorf and Eid (57) cannot easily be assumed because there is no indication of significant burden or ‘trauma'. Instead, the more intense perception of awe and gratitude can be regarded as an experiential resource (among others) that stabilizes their wellbeing. A further resource seems to be their (cognitive) transcendence convictions that could be assumed to buffer some of their fears (explaining at least 5% of variance), but it cannot buffer the pandemic-related burden or contribute to their wellbeing.

According to Tedeschi and Calhoun (10), the perception of positive changes in a crisis may be an intrapsychic response that people use to protect themselves in a crisis situation. Studies have shown that perceived positive changes because of the pandemic are not necessarily associated with high wellbeing (6). Thus, perceived changes appear to be an independent quality in people's lives that allows them to focus on what continues to be positive in life. This is consistent with findings that positive and negative perceived changes were not correlated following a crisis experience (14).


4.1. Limitations

In the first cohort recruited between June and October 2020, n = 1,252 people participated, while in the second cohort recruited between August and November 2021, n = 2,273 people participated. Because of the recruitment process via the distinct research networks and the subsequent snowball sampling approach, we had no control over the recruitment processes. Since the data collection was an online survey, it could be that people who do not have internet access were not reached. The sample could be of limited representativeness for all anthroposophists, as it was only sent out in the Goetheanum Newsletter and passed on from there via snowball sampling.

The data of this study refer to two cohorts at two characteristic phases of the pandemic, and it is thus not comparable to data from a longitudinal study with the exact same participants. This may have an influence on the data. However, there are no relevant differences in the social-demographic characteristic of participants, and thus, we assume that their perceptions and attitudes refer to the respective phase of the pandemic rather than to changes in participant characteristics.

We cannot exclude that the response was overall positive in terms of social desirability and also positive self-concepts.




5. Conclusion

Considering the aforementioned limitation that the findings are not from a longitudinal study with the same participants, but from two cohorts with similar sociodemographic characteristics, we conclude that the anthroposophic lifestyle and related convictions may have contributed to making them more robust against the COVID-19-related fears and worries and helped them stabilize their psychological wellbeing, which was much higher than in other cohorts in Germany. Experiences of nature, wondering awe and gratitude, and spirituality already seemed to have been relevant in their lives even before the onset of the pandemic, and thus, they could have activated these more easily as resources. Thus, these stable perceptions and behaviors during the crisis suggest that an already established concept of life could buffer some of the crisis-related fears and worries.

Awe and gratitude even during a crisis and seeking out natural spaces as a refuge for silence and contemplation can provide a sense of security (26, 34, 58). In the future, prevention programs could address these aspects of active coping, as awareness of inner-psychic resources strengthens feelings of agency. Spiritual exercises and awareness (59), mindful moments of standing in awe and gratitude as core values (40, 60, 61), as well as didactic concepts such as nature bathing (28, 62, 63), could be taught to people in order to provide them with resources to cope with future (also pandemic)-related stressors. It seems to be important to learn from small groups with strong cohesion and specific convictions that influence their attitudes and behaviors.
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Introduction: This study explored the behavioral profiles of residing Western Australians during a COVID-19 lockdown period and transitions in behavior post-lockdown.

Methods: A total of 313 participants (76% female, age: M = 50.1, SD = 15.7 years) completed behavioral and mental health questionnaire items ~2 months after a 3-month COVID-19 lockdown in October 2020, using a retrospective recall to assess their experience during the lockdown period. Latent transition analysis (LTA) was used to identify behavioral profiles and transitions. Indicators were identified by assessing during–post-lockdown group differences (Kruskal–Wallis, chi-square tests) and profiles described using qualitative open-ended questions.

Results: Significant indicators included changes in physical activity, leisure screen time, alcohol intake, psychological distress, and loneliness, but not fast food consumption. The significant indicators were used to form LTA models. The five latent class model showed the best model fit (Log-likelihood = −1301.66, AIC = 426.12, BIC = 609.68). Approximately one in four participants reported a change in their behavior profiles after the lockdown ceased. Key differences between the profiles were age, household income, education, resilience, sense of control, existing mental health issues, and social relations. Washing hands and social distancing were the most recalled and effective health campaigns across the classes, with health campaigns encompassing physical activity/alcohol consumption, or domestic violence having the least attention.

Discussion: Overall, while most participants recovered relatively well after the lockdown period, LTA did identify subgroups such as those who were inactive and lonely experienced more difficulties than other groups, and engagement with public health campaigns differed. The results provide important insights for future public health campaigns on how these campaigns might be diversified to effectively target more people and particular groups to maximize engagement for maintaining people's mental health with additional focus on physical activity, alcohol consumption, and domestic violence.
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1. Introduction

The COVID-19 pandemic continues to affect communities across the world in different ways. Globally, mental health deteriorated in early 2020, when countries across the world were implementing COVID-19 restrictions (e.g., lockdowns) to stop or slow virus transmission and infections. A meta-analysis encompassing 65 longitudinal studies, predominantly from Europe and North America, reported small but significant increases in mental health-related symptoms among the general population and for people with pre-existing physical health conditions (1). The increase in mental health symptoms in relation to pre-pandemic levels was higher in the early stages of the pandemic (March–April 2020) but has been reported to have almost returned to pre-pandemic levels in May–July 2020 (1).

Countries such as Australia that imposed hard lockdown procedures (e.g., movement restrictions, curfews, and school closures) were in a unique position compared to other countries by having low infection and death rates at the start of the pandemic (2). A report from the Australian Institute of Health and Welfare (AIHW) examined the indirect health effects of COVID-19 (2). Similar to the meta-analysis (1), this report (2) also identified an increase in psychological distress during the peak of the pandemic that reverted to pre-pandemic levels by April 2021, except for younger people aged 18–44 years and those experiencing severe psychological distress. Similar results were also reported for loneliness, with almost half of participants reporting feeling lonely for at least some of the time in April 2020 but the level dropping to ~10% by the end of May (2).

However, there is growing evidence that not everyone was affected the same way during the pandemic, with some people improving, some worsening, but most reporting no change in their behavior during the start of the pandemic. For example, individual differences in behavioral changes (e.g., physical activity, fast food consumption, alcohol intake, and screen use) during the pandemic were observed in the AIHW report (2). Investigating these changes at a group level during COVID-19 lockdowns can provide important insights for developing targeted health campaigns for specific cohorts. Two studies (3, 4) examined the different health profiles (e.g., mental health and substance use) in tertiary students before and during COVID-19 by using latent class analysis (LCA) and latent transition analysis (LTA). LCA is a statistical technique that helps establish unknown subgroups within a population, whereas LTA is the longitudinal version of LCA that allows individuals to transit between the groups (5, 6). For example, the USA study that examined student behavior found that mental health problems increased before and during COVID-19 lockdowns, whereas substance use, sexual behavior, physical inactivity, and food insecurity decreased during COVID-19 lockdowns (4). Similarly, a German study revealed five behavioral classes encompassing substance use (3). Students who occasionally used different substances seemed to change their behavior during the pandemic, with most of them stopping substance use, whereas non-consumers or regular smokers did not change their behavior (3).

Furthermore, two studies from Australia examined subjective change in people's behavior (e.g., physical activity) during the lockdown period in relation to both before (7) and after (8) the lockdown by using retrospective recall. For example, a study from Queensland reported a significant association between negative change in behavior (physical activity, sleep quality, smoking, and alcohol intake) and mental health symptoms (depression, anxiety, and stress) before and during the lockdown (7). Furthermore, the study by Bhoyroo et al. (8) revealed similar polarizing effects of COVID-19 during and 2 months after the initial lockdown in Western Australia in 2020. Similar to the AIHW report (2), these results suggest that while some individuals struggled to adapt to the lockdown, others indicated an improvement in their health during the lockdown period, while the majority of participants reported no change in their behavior during the lockdown period.

Another important, but far less studied, research area is the impact of health promotion campaigns and the public's health literacy skills during the time of COVID-19. According to the World Health Organization (WHO), health promotion is a process that enables individuals to improve and to be more in control over their own health (9). Health literacy, on the other hand, is often defined as individuals' ability to find, understand, and use health-related information to guide their decisions and actions regarding their health (10). Both are important skills for successful public health communication. During COVID-19, the number of health promotion campaigns, especially in health-related (e.g., hand washing, hygiene, exercise, and mental health), was increased in Australia (11) and around the world (12–15). While some studies examined the cost-effectiveness of government actions during the pandemic (16, 17) or explored the impact of strategies and policies implemented in different countries (16, 18, 19), or mitigation versus containment policies within a country (20) on the spread of COVID-19, very few studies have investigated the relationship between health promotion campaign recall and the change in people's behavior during the COVID-19 pandemic (8, 21). For example, Bhoyroo et al. (8) investigated how well residents of Western Australia were able to recall different health campaigns during the COVID-19 pandemic. Most commonly recalled health promotion messaging was related to washing hands or social distancing, whereas health promotion campaigns encompassing physical activity, nutrition, and mental wellbeing were less recalled but identified as required by respondents (8). Another study from the US reported a positive relationship between increased vaccine confidence and the participant's ability to recall health promotion campaigns, emphasizing the importance of memorizing the health promotion campaigns to change people's behavior (21).

The present study extends the study by Bhoyroo et al. (8) that explored behavioral changes (physical activity, diet, alcohol intake, and mental health symptoms) during and after the COVID-19 lockdown among the general population in Western Australia. However, far less is known about how these behavioral changes are linked to each other, or how people recovered from COVID-19 lockdowns. The present study aimed to examine these differences using an LTA approach to form behavioral profiles and investigate the transitions between these LTA profiles. Open-ended responses were used to enhance the understanding of these behavioral changes related to different LTA profiles. The objectives of this study were as follows:

(1) To use an LTA approach to form and explore the behavioral and mental health profiles during and after the COVID-19 lockdown.

(2) Investigate the groups differences and transitions between the LTA profiles, when returning to “normal life” after the COVID-19 lockdown.



2. Materials and methods

This study was based on a survey research methodology design and reports on a subset of participants (n = 313) who completed all questions in the Health and Wellbeing study (n = 547) by Bhoyroo et al. (8) and therefore followed the same study procedures. Ethics approval was obtained from the institution's Human Research Ethics Committee (REF 2020-133F). Western Australian residents (aged 18 years and above) completed a cross-sectional online survey using Qualtrics (22), ~2 months after the lockdown (from mid-August to October 2020). During this single survey, participants were asked to retrospectively recall and assess their behavior during the COVID-19 lockdown (2 months earlier) and at present (after COVID-19 lockdown restrictions had been lifted). The priori sample size calculation using G*Power (23) considering the group and timepoint comparisons (medium effect size = 0.31, α = 0.05, power = 0.80) yielded a minimum of 174 respondents. For a more detailed description of the study procedures, see Bhoyroo et al. (8).

The study by Bhoyroo et al. (8) revealed several individual changes in behavior and mental health during and after the COVID-19 lockdown. Similarly, drawing from the same sample as Bhoyroo et al. (8), Piggott et al. (24) more deeply investigated the association between physical activity, sedentary behavior, and mental health symptoms during the COVID-19 lockdown. Since the LTA offers a unique approach to explore the hidden subgroups that the previous conventional methodological approach (e.g., regression, within-subject analysis, or group comparisons) cannot detect, the present study expands the earlier research by Bhoyroo et al. (8) and Piggott et al. (24) by focusing on group behavior rather than individual- or population-level changes.


2.1. COVID-19 pandemic and lockdown procedures in Western Australia March–June 2020

The state of Western Australia underwent an initial lockdown from 23 March 2020 for ~3 months that involved restriction of residents' movements restricted (e.g., limited outdoor exercise and intra-state travel), closure of social venues (e.g., gyms, theaters, and dining in restaurants), and work and education from home, except for essential workers (e.g., hospital, police, and emergency service) (25–28). Some of the restrictions started to ease from mid-May until early June (25). During this period, the direct impact of COVID-19 remained low, with the total number of confirmed cases by 27 June 2020 being 599 with daily cases ranging between 0 and 34. By the end of the data collection (21 October 2020), the cumulative confirmed cases remained relatively low at 752 cases, resulting in the level of state-based restrictions being gradually eased (29) and the opening of interstate and overseas borders 2 years later on 3 March 2022 (30).



2.2. Measures
 
2.2.1. LTA model primary measures

The LTA was chosen as a statistical approach since it is suitable when the aim was to investigate the ways in which individuals transit between subgroups over time periods. All the tested models had two timepoints (during and after the COVID-19 lockdown), which were assessed by using a retrospective recall. Physical activity, screen time, fast food consumption, alcohol intake, psychological distress, and loneliness were assessed by using Wilcoxon's signed rank tests and later by LTA. All indicators were measured twice: during lockdown (retrospective recall) and after lockdown (time of data collection). All questions, except those regarding loneliness, were adopted from the Western Australia Health and Wellbeing Surveillance System (WA-HWSS) survey (31).


2.2.1.1. Physical activity

Physical activity levels (‘How would you rate your physical activity level?') were assessed using a 5-point Likert scale, with higher numbers indicating higher activity levels. The variable was dichotomized (inactive, active), where the two lowest values were coded as “inactive” (1 = not active at all and 2 = not very active) and all the other values were coded as active (3 = moderately active, 4 = active, and 5 = very active).



2.2.1.2. Leisure screen time

Leisure screen time was assessed by asking participants to report how many hours per week (excluding work time) they spend watching or using different electronic devices. Due to the lack of screen time recommendations for adults, the cutoff was set based on Western Australian leisure screen time recommendations (maximum 2 h/day) for children and young people (32). The cutoff was set to 14 h/week, which will be later referred as “less” and “more than 2 h a day.”



2.2.1.3. Fast food consumption

Fast food consumption was reported by asking how many times per week participants eat fast food meals or snacks (e.g., McDonalds). The variable was dichotomized to “not at all” and “at least once a week.”



2.2.1.4. Alcohol intake

Alcohol intake was assessed by asking, “On a day when you drink alcohol, how many standard drinks do you usually have?”. The cutoff point was set to 4 standard drinks aligned with the healthy recommendations given by the Australian Government Department of Health (33). Responses were dichotomized to “less” and “more than 4 drinks a day.”



2.2.1.5. Mental distress (K-6)

In contrast to the 10-item Kessler psychological distress scale (K10) utilized in the study by Bhoyroo et al. (8), the present study utilized the shorter 6-item version (K6). The K-6 version was chosen due to the validated “dichotomic” categorization: “No probable serious mental illness” (sum range 6–18) and “Probable serious mental illness” (sum range 19–30) established by the Australian Bureau of Statistics (34). The K-6 includes six items from the original K-10 version: felt nervous, hopeless, restless or fidgety, worthless, everything was an effort, and so sad/depressed that nothing could cheer you up, and it has been validated among the Australian general population (35, 36). The internal consistency (Cronbach's alpha) in the present study was 0.90 and 0.91 during and after the COVID-19 lockdown, respectively.



2.2.1.6. Loneliness (UCLA-3)

The three-item loneliness scale (37) was adopted from the R-UCLA Loneliness Scale (38). The sum scored ranged between 3 and 9, with higher scores indicating higher levels of loneliness. The sum scores were transformed into a dichotomous variable (not lonely ≤ 3, lonely >3). The internal consistency in the present study was 0.85 and 0.84 during and after the COVID-19 lockdown, respectively, which is slightly better than the internal consistency of the original study by Hughes et al. (37) (α < 070).




2.2.2. LTA model secondary measures

After forming the LTA classes, the group differences were investigated by using scale score variables. These variables included age (years), resilience [Brief Resilience Scale, BRS, (39)], number of social groups (e.g., church, sporting, political, and professional groups) before COVID-19, family functioning (4 items), and lack of control (3 items). Categorical variables included sex (male, female), country of origin (Australia, outside of Australia), identifying as indigenous (yes, no), highest education (university degree, lower education), household income ($100,000 or more, <$100,000), currently receiving treatment for mental health issues (yes, no) and the starting date of the treatment (before, during, after lockdown), subjective experience of change in family functioning (better than normal, about the same, worse than normal), and involvement in social groups during the lockdown (less, about the same, more).


2.2.2.1. Resilience (BRS)

Resilience is defined as an ability to bounce back or recover from stress or stressful event (39). It is important that this term is not confused with resisting or adapting to stress, or thriving from stress (39). Resilience was assessed after lockdown using 6-item Brief Resilience Scale (BRS) (39). Higher average indicates higher resilience (1 = strongly disagree, 5 = strongly agree), with three of the items (2, 4, 6) using reversed scaling. The scale has been proven to follow a single-factor structure with high internal consistency (α > 0.80) (39, 40). In Australia, a single-factor model accounting for negative items showed an excellent fit (40). The internal consistency (Cronbach's alpha) in the present sample was 0.89.



2.2.2.2. Family functioning

Family functioning was calculated by averaging 4 items regarding family functioning: “in general, my family don't get well-together,” “planning family activities is usually difficult,” “usually avoid discussing our fears and concerns openly with each other,” “making decisions is usually a problem in our family because we misunderstand each other.” The mean scale ranged between 0 and 3, where higher values indicated higher family functioning (3 = strongly disagree, 0 = strongly agree).



2.2.2.3. Lack of control

To assess lack of control during and after lockdown, the mean scores (range 0–4) were calculated for both timepoints combining 3 items measuring the lack of control in general, in personal life, and in health. Higher average indicated higher sense of control (0 = Never, 4 = Always).




2.3. Statistical analysis

Preliminary analyses of the demographic and behavioral measures of the initial sample (8) (n = 547) and the final sample utilized in this study (n = 313) were compared with chi-square, Mann–Whitney U-tests, and Dunn's post-hoc comparisons.

Wilcoxon's signed rank tests of the primary measures (physical activity, leisure screen time, fast food consumption, alcohol intake, mental distress, and loneliness) were used to determine the significant indicators to form LTA.

LTA was conducted to generate and test several models with different numbers of classes to decide the most optimal number of classes based on the data (5). In the present study, the primary measures contained two timepoints (during and after lockdown) which were assessed by using a retrospective recall. To form the LTA, only the statistically significant primary measures were considered, and the LTA identified two to seven classes. The best LTA model fit was assessed based on the lowest possible likelihood-ratio G2 statistic, Akaike's information criterion [AIC; (41)], and Bayesian information criterion [BIC; (42)] along with the interpretability of the models (6). For example, the characteristics of each class were required to be distinct, and small class sizes, <5%, were excluded.

Once the most optimal number of classes was established, we compared the groups that either remain in their class or transit between the classes after lockdown ceased. The group differences were assessed based on the secondary measures (e.g., socio-demographic variables, resilience, family functioning, and lack of control) to seek the possible socio-demographic differences between the groups. Kruskal–Wallis test, Dunn's post-hoc comparisons, and chi-square test were used to test these differences.

IBM SPSS version 27 (43) was used to describe variables and conduct all the group comparisons. The LTAs were carried out by using publicly available PROC LTA (44) developed for SAS Version 9.1 for Windows (45). Alpha < 0.05 (two-sided) was considered statistically significant.


2.3.1. Open-ended questions

To gain a better understanding of the behavioral changes and challenges between the LTA classes, several open-ended questions were assessed (Table 1). Thematic analysis was used to assess the open-ended questions regarding physical activity, screen time, diet, alcohol consumption, and mental health. The method was used to enhance the understanding of the characteristics of specific latent classes obtained from LTA using primary measures, whereas questions encompassing social network and family relation were assessed to deepen the understanding regarding the group differences based on the secondary measures.


TABLE 1 Open-ended questions.
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Content analysis was used to assess the open-ended questions regarding the ability to recall existing health promotion campaigns and assess the behavioral changes due to these campaigns. The responses were extracted up to three unique points from each respondent. The exact wording of the extracted points was themed and assigned a numerical code to enable frequency analysis based on the multiple responses to each question (46).






3. Results

The pre-analysis revealed a large number of records of systematic missing values. In our subsample, participants who had more than 50% values missing were excluded, yielding a total of 313 responses.

Comparative analysis revealed that the subsample used in this study (n = 313) was statistically similar to the original sample (8) across all of the dimensions measured (Supplementary Table S1). Of note, those who were excluded from this study were younger [t (467.63) = −3.45, p < 0.001], more likely to be born in Australia [χ2(1) = 6.038, p = 0.014], and consumed more fast food [χ2(1) = 8.125, p = 0.004] and alcohol [χ2(1) = 5.106, p = 0.024] after lockdown finished (Supplementary Table S1).

Most respondents in this study were female (76.1%) and middle-aged (M = 50.1 years, SD = 15.7 years) and had a university degree (69.7%). Approximately half of the participants had an annual household income of at least AU$100,000 (50.6%) or were born in Australia (61.0%). Less than two percent identified themselves as indigenous.

The behavioral characteristics during and after the initial lockdown period are presented in Table 2. People reported being significantly more inactive, more time spent in screen time activity, drank more alcohol, had more severe mental health symptoms, and felt lonelier during the lockdown. There was no significant change in eating fast food (p = 0.668) with ~40% consuming fast food at least once a week at both timepoints. Since no significant change was detected, fast food consumption was not included as a variable in the LTA models.


TABLE 2 Behavioral changes during and after lockdown (N = 313).
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3.1. Latent transition analysis (LTA)

A total of six models with two to seven latent classes were compared. The model fits are presented in Table 3. Models with classes with < 5% of participants were not included in the final decision. The model with five classes yielded the best fit, having the lowest BIC and second lowest AIC values. More detailed descriptions of each model are presented in Supplementary Tables S2–S7.


TABLE 3 LTA models—fit statistics.
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The five latent classes differed mainly on physical activity levels, leisure screen time use, and loneliness. Alcohol intake and psychological distress showed only minor differences between the classes, with inactive groups drinking more alcohol and being more distressed. As a consequence, the five classes were named as follows: Class 1) Active and Happy, Class 2) Active and Heavy Screen Use, Class 3) Active and Lonely, Class 4) Inactive and Lonely, Class 5) Inactive, Distressed and Lonely. The sizes of the five latent classes ranged between ~10% and ~30%. During the lockdown, almost a third (30%) of participants belonged to Active and Heavy Screen Use, a quarter (26%) Active and Lonely, and one-fifth (18%) to Inactive and Lonely. Approximately 16% belonged to Inactive, Distressed and Lonely, whereas only 12% were Active and Happy. After lockdown, Active and Lonely had the highest prevalence of 34%, followed by Active and Heavy Screen Use (25%) and Active and Happy (22%). Approximately every tenth belonged to either Inactive and lonely (12%) or Inactive, Distressed and Lonely (8%). Note that Figure 1 only illustrates the characteristics and prevalence of each class in different timepoint but does not show the individual transitions between these classes between during and after COVID-19 lockdown periods.
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FIGURE 1
 LTA model with five latent classes: characteristics and prevalence of status during and after lockdown.



3.1.1. Transition between LTA classes

The prevalence and transitions between the classes during and after lockdown are presented in Figure 2.
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FIGURE 2
 Prevalence and transitions between five latent classes during and after COVID-19 lockdown.


People who were already active during the lockdown period mostly remain in their class (77–100%) after lockdown ended in comparison with those who were inactive (47–60%). However, approximately a quarter (24.6%, n = 77) of all the participants transit from their initial class (during the lockdown) to another after lockdown ceased. Within this group, most people were able to bounce back after lockdown, whereas some individuals struggled after lockdown and their health and wellbeing outlook got worse after lockdown. The more detailed descriptions of these groups are discussed below. The numeric values of the characteristics and transitions are displayed in Supplementary Table S2.


3.1.1.1. Transitions (n = 77)

Despite marked variation between the classes, almost 25% (24.6%, n = 77) of participants who transitioned from their initial class to another after lockdown ceased with the majority (88.3%, n = 68) moving to a more positive group (e.g., Active and Happy). However, 11.2% (n = 9) transitioned to a more negative health and wellbeing outlook, such as Active and Lonely or Inactive, Distressed and Lonely (Figure 2).

Approximately 10% of people from each group transit into Active and Happy group after lockdown suggesting that most people were able to “bounce back” after lockdown finished. Furthermore, approximately a quarter of people initially in an “inactive” group shifted into Active and Lonely. Even though these people became more active and less distressed, they remain lonely. Additionally, approximately 10% of the Inactive, Distressed and Lonely group transit to either Active and Heavy Screen Use or Inactive and Lonely groups after lockdown, but these subgroups differed greatly in their behavior. People who shift to Active and Heavy Screen Use became more active, did not change their screen time, but were less lonely and distressed. In contrast, people, who transit to Inactive and Lonely, remain inactive and lonely but spent less time on their screen and were less distressed.

Alarmingly, the results revealed some people struggled to recover from lockdown with a small portion of people from Active and Heavy Screen Use (1%) and Inactive and Lonely (3%) transitioning to the Inactive, Distressed and Lonely group after lockdown. These people seem to in general feel worse after lockdown than before, becoming lonelier and more distressed. In addition, 7% of people from Active and Heavy Screen Use group shifted to Active and Lonely after lockdown, reporting they felt lonelier and more distressed, and reduced their leisure screen time usage.



3.1.1.2. Class 1: remain active and happy (n = 38)

Everyone classed as Active and Happy during the lockdown period remained Active and Happy after lockdown ended, suggesting that lockdown had no or minimal impact on their behavior. These individuals remained active, their screen use and alcohol intake stayed low, and none of them felt distressed or lonely after lockdown. However, only 12% (n = 38) of all the participants belonged to this group.

In their open-ended responses, many people in this group reported positively on how COVID-19 and the lockdown had impacted their life. For example, people mentioned either no change or a decreased intensity in their physical activity; people walked more and spent more time outdoors with their family than usual since they were working from home and had more time in general. Despite the seemingly resilience of this group, many mentioned being worried for others, experiencing work-related stress (i.e., job insecurity), or other concerns regarding the COVID-19 virus in general. A few people mentioned an increase in their drinking habits, despite none of these participants reported having more than four standard drinks a day.

Positive due to time to read and spend time with my children at beach. Negative due to worries about reduction in work and worry about my husband's job (Female, 45)



3.1.1.3. Class 2: remain active and heavy screen use (n = 72)

Despite the lockdown, three quarters (77%, n = 72) of people initially in this class remained in this group through to lifting of restrictions. While people stayed active, they continued to spend a lot of time engaged in screen-based activity. They continued to consume alcohol within the recommendations, and they did not feel distress, although half remained lonely.

Like people who remained Active and Happy, this group reported either lower intensity, no change, in their exercise habits, along with having more leisure time to exercise, or spend time with their family. Increased leisure time also allowed people to watch more TV and stay in touch with friends and family. Similar to Class 2, some drank more than usual, despite this group also not exceeding the recommended alcohol daily limit. Similarly, the negative impact of COVID-19 and lockdown involved being worried about or missing friends and family, while some mentioned difficulties to adjust to new work routines. However, many mentioned that they were more aware of their choices during the lockdown in general.

Worry about my parents. Extra work during lockdown, had to teach online and everything was new and time consuming. Walking was good for mental health during lockdown (Female, 46)



3.1.1.4. Class 3: remain active and lonely (n = 76)

Most (90%, n = 76) participants in this class remained in the same classification after lockdown. They remained active and had low screen time use and low alcohol intake. However, the majority felt lonely, and some reported feeling of distress.

Similar to previous classes, many managed to adapt to the new situation and were more aware of the importance of keeping up a routine. Some mentioned that they tried online exercising, whereas fairly few decided to focus on other activities instead.

Group training in gym not allowed - many more walks outside instead of time at gym. Yoga classes canceled - replaced with online yoga movie subscription. Far more active through gardening to try to make up for sedentariness of working from home (Female, 52)

However, regarding alcohol consumption or change in diet, this class was divided. Some mentioned that they were drinking less due to lack of social gatherings or having a better diet, whereas some reported that they were drinking alcohol and snacking more than usual. The impact of lockdown on mental health was also mixed. Many mentioned that having more leisure time made them feel more relaxed, whereas for some the lockdown caused enormous amount of distress (e.g., work-related stress, negative news, lack of control, and feelings of loneliness).

Being with family, daily routine, rest was great during lockdown. My stress levels seem to be more from work related loneliness (Female, 66)



3.1.1.5. Class 4: remain inactive and lonely (n = 24)

Almost two-thirds of people (60%, n = 24) remained Inactive and Lonely after lockdown. These people remain mostly inactive and lonely and spent <2 h/day looking on screens. These people also had the second highest (to Class 5) for alcohol consumption and prevalence of mental health challenges. Unlike people who were active, this class struggled to adapt to exercising on their own, and therefore, many reported a reduction in their exercise habits during the lockdown. Many also struggled to return to normal routines after lockdown ended.

I haven't picked back up the activity that I used to do pre lockdown, I don't go to the pool or go for power walks anymore (Female, 36)

Most people reported that they were missing time spent with their friends and family or that they were feeling lonely and isolated during the lockdown. Similar to the previous classes, some mentioned increased workload, or other work-related concerns.

Negatively: unable to meet with friends and family. Unable to visit family back in my country of origin, hearing and reading bad news about pandemic, feeling lonely, working at the University campus which was deserted, no extra activities after work (Female, 39)

One distinguishable difference to other classes was the high prevalence of fear related to COVID-19. This fear prevented many people to exercise and impacted on their mental health.

Lack of motivation to go out, scared in case of infection (Female, 56)



3.1.1.6. Class 5: remain inactive, distressed and lonely (n = 18)

Almost half (47%, n = 18) of participants in the Inactive, Distressed and Lonely class remained there after the lockdown ended. These individuals reported highest prevalence of mental health issues and alcohol consumption in comparison with the other classes. Everyone felt lonely and spent more than 2 h/day using screens with the majority being physically inactive.

Response to the open-ended questions suggests that people in this class lost their motivation in general during the lockdown and experienced lethargy in every aspect of their lives (e.g., exercise, food, and social interaction). Many mentioned that COVID-19 had a huge impact on their mental health. For example, people were feeling more fatigued in general and were struggling to get back to their normal routines.

Still haven't gone back to training 100% due to general uncertainty/anxiety/disruption in training/training offered is less then pre COVID leading to a “why bother” attitude (Female, 36)

Before COVID I was more interested in cooking different meals however now I'm too lazy to cook and will usually go a day or two without eating (Male, 19)

When asked about positive or negative impacts of the COVID-19 lockdown on mental wellbeing, many mentioned job insecurities, feeling isolated, lonely, or claustrophobic. Many also mentioned the fear of not knowing what would happen. Some, however, also recalled some positive things, such as not feeling pressured to attend social gatherings.

Lockdown positively affected my mental wellbeing sometimes because I felt like I wasn't under pressure to do things. I didn't have appointments or commitments and that took a lot of anxiety away. What negatively affected my mental health was the existential doom of not knowing what was happening and so many people dying (Female, 22)




3.1.2. LTA class comparisons

The group differences between those who remain in their class or transit between classes were examined by a Kruskal–Wallis test. The results revealed significant differences in age, resilience, and lack of control during and after lockdown, between the LTA classes (Figure 3) (Supplementary Tables S8, S9; Supplementary Figures S1, S2).
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FIGURE 3
 (A–D) LTA group comparison Kruskal–Wallis (p < 0.05).


The median age was significantly lower in Transition group in comparison with groups that remain active (Figure 3A). The highest resilience was detected among individuals who remain Active and Happy; the group median was statistically higher in comparison with people who remain inactive (Figure 3B). Similarly, individuals whom either remained Active and Happy, or Active and High Screen Use felt more in control during the lockdown than individuals who either remained inactive or transitioned between the classes (Figure 3C). When investigating the lack of control after lockdown, only the comparison between Inactive, Distressed and Lonely and active classes remained significant (Figure 3D).

In general, people who remained Active and Happy or Active and Heavy Screen Use reported to be more understandable toward the governmental restrictions and were more aware of their own actions that the other classes. They also tried to maintain control over their personal lives by focusing on keeping up with healthy routines, like exercising and eating.

I think I compensated by taking as much control over what I could during the lockdown. Health, eating, my living space, how I worked, etc. (Male, 28, Remain Active and Heavy Screen Use)

On the other hand, people who remained inactive, especially Inactive, Distressed and Lonely, seemed to struggle to adapt to lockdown rules, and some reported experiencing fear and lack of control because of the restrictions.

Restrictions meant had no control. Not being allowed to leave home, the state or the country

Quite frightening (Female, 53, Remain Inactive, Distressed and Lonely)

Chi-square tests revealed statistically significant differences in education and household income, existing mental health illnesses, change in social group involvement, and family functioning during COVID-19 (Figure 4). There were no statistically significant differences detected for sex, country of origin or indigenous heritage, or starting period of mental health treatment (Supplementary Table S10; Supplementary Figures S3–S6). Furthermore, the quantitative representation of the multiple responses of open-ended responses regarding effects of COVID-19 and health promotion campaigns were investigated and are discussed in this section. The quantified results are presented in Supplementary Tables S11, S12.
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FIGURE 4
 (A–E) LTA group comparison chi-square test (p < 0.05).


Lower education and annual income were associated with being Inactive, Distressed and Lonely. In contrast, people who remained Active and Happy were more likely to have a university degree and greater annual income (Figures 4A, B). Consequently, people who remained inactive or felt lonely reported greater changes in their social relations during COVID-19 (Figures 4D, E). People who remained inactive, over one-third, reported worsening family functioning. Indeed, Inactive, Distressed and Lonely were more likely than any other group to report negative consequence of the COVID-19 lockdown related to family functioning, e.g., “forcing to spend time together” (Supplementary Table S11). On the other hand, staying touch with social groups might be more associated with feeling of loneliness rather than physical activity (Figure 4E). For example, almost half of people who remain Active and Happy reported no change in their social relations. In addition, they were most likely to report more positive (e.g., “more family time”) than negative effects (e.g., “difficulties to catch up with family and friends”) than other classes (Supplementary Table S11).

The classes differed based on the existing mental health issues (Figure 4C). People who were inactive classes, more than half, reported receiving treatment for mental health issues, highest being among people who remained Inactive, Distressed and Lonely. When asking participants to comment or describe any positive or negative impacts that COVID-19 had on their physical and mental wellbeing (Supplementary Table S11), people who remained inactive reported to be more frustrated toward the governmental restrictions (e.g., “loss of basic freedom”). These classes were more likely to raise mental health issues, concerns, and fears as an impact of COVID-19. For example, people who remained Inactive and Lonely reported the highest prevalence of increased anxiety and fear. These people seemed to be more worried about COVID-19 itself (i.e., getting sick), change in restrictions, or changes in their personal life (e.g., job insecurity)

Felt safe so long as no one entered the house and this is when I felt I had little control (Female, 73, Remain Inactive and Lonely)

Uncertainty about future, job insecurity (Female, 46, Remain Inactive and Lonely)

People who remained Inactive and Lonely appeared to recall most health promotion campaigns, especially ones related to hygiene (e.g., “washing hands” and “coughing into elbow”), whereas Inactive, Distressed and Lonely or Transition groups were the most likely to not recall any health promotion campaigns, nor to make any changes to their behavior as a result of these campaigns (Supplementary Table S12).

In general, washing hands and social distancing were the most recalled and effective health campaigns campaign across the classes, with health campaigns encompassing physical activity/alcohol consumption, or domestic violence having less attention. People who remained Active and Lonely seemed to have the best response to the health campaigns by reporting the greatest change in their behavior (e.g., “washing hands” and “sanitizer use”) (Supplementary Table S12).

When asking about which health promotion messages should have been provided to the community during COVID-19 lockdown, the most common responses across the groups were “Better access to timely WA specific information via web,” especially along with people who were classified as lonely (Supplementary Table S12). Other most supported campaigns were “clearer instructions of mask wearing” or “physical, nutritional, and mental well-being campaigns.”





4. Discussion

To the best of our knowledge, this is the first study that uses LTA to investigate the behavioral changes in the general population during and after COVID-19 lockdown, whereas previous LTA studies have investigated the change either before and during (3, 4), or before and after (47) COVID-19 lockdown. Using validated and widely utilized psycho-social measures, LTA analysis identified five latent classes with unique combinations of physical activity, leisure screen time use, alcohol consumption, loneliness, and mental distress during COVID lockdown. Two classes were characterized by inactivity, and three classes were characterized as active. The transition between LTA classes post-COVID-19 lockdown provided important insights for protective and risk factors for maintaining health and wellbeing during pandemic conditions, extending the research by Bhoyroo et al. (8) and Piggott et al. (24).

Since the LTA can identify subpopulations based on the behavioral profiles, it can be useful for informing diverse targeted strategies to effectively plan future health promotion campaigns and procedures in future. For example, some of the topics that were identified in the studies by Bhoyroo et al. (8) and Piggott et al. (24) also emerged in the present study as being associated with specific subgroups. For instance, Piggott et al. (24) reported that some people were “challenged to stay motivated and to find new ways to exercise in general or lacked motivation overall,” which is most likely be associated with inactive groups from the present study. Similarly, the present study revealed detailed information of the different characteristics of individuals that reported “no change” in Bhoyroo et al. (8) study—that is, individuals who “remain” in their group in present study. Group-level analysis, such as LTA, reveals different type of trajectories of wellbeing and health behavior that conventional sample- or population-level studies fail to detect. By expanding the methodological approach in COVID-19 studies, we gained valuable information of how different groups within the population are experiencing the health and social impacts of COVID-19. This evidence can inform the reduction in health inequality within society by creating more efficient health responses to future health crises.

Confirming our aim of the study, parts of the community reacted differently in how they managed with the lockdown restrictions but also in their recovery. Being active and not feeling lonely helped people be resilient to the stressful event of COVID-19 lockdown. Active and Happy and Inactive, Distressed and Lonely classes were distinctly different, emphasizing the importance of physical activity and social support for recovering from COVID-19 lockdown. For example, people who were Active and Happy reported higher resilience, sense of control, and reported less existing mental health issues, and fewer changes in their social relations during the lockdown than people who were inactive or lonely. This finding is supported by a large longitudinal study conducted in UK that found loneliness and decreased physical activity were risk factors for worsening mental health during the pandemic among people over 50 (48). Similarly, lower resilience, along with COVID-19-related worries, were reported to moderate the relationship between COVID-19-related loneliness and sleep problems among older population in Iran (49). These findings are highlighting the different needs and behaviors within the population, and therefore the need of more diversified ways to communicate with different subgroups of the public. In fact, Hyland-Wood et al. (50) highlighted the importance of tailored public health messaging for diverse audience in their article encompassing key characteristics and recommendations for effective governmental communication during crisis management, such as COVID-19. As an example, Hyland-Wood et al. (50) listed, e.g., people with disabilities, language barriers, or cultural differences, or age-sensitive public health messaging. Failing to identify some of these subgroups may lead to increased health risks within the community, like spreading the COVID-19 (50).

Our results also examined the impacts of health campaigns during COVID-19. First, the community education programs about the importance of hand hygiene and social distancing were the most recalled and effective health campaigns across all the classes which suggests that this multi-pronged strategy was well-received and successful. However, our study also revealed an overall increase in alcohol intake, loneliness, and mental distress along with decrease in physical activity, yet participants failed to recall these health campaigns. In general, most individuals reported being worried or scared of the unknown circumstances related to COVID-19 or being negatively affected by how the media was reporting COVID-19-related news suggesting there is the need for a more optimistic outlook to the public when advocating the public health messages. This is supported by many people across the groups requesting better access to the local state COVID-19 information and other studies that have discovered that trust in government or other institutes during COVID-19 are associated with improved mental health, sense of control, or lower COVID-related stressors (51–59). For example, Roccatto et al. (56) discovered that participants' perceived control over their lives mediated the association between political trust, mental health, and collective angst and anger. Similarly, Hyland-Wood et al. (50) emphasized the importance of developing and maintaining the public trust by providing clear and transparent public health messaging via trusted platforms (e.g., governmental website) to achieve a long-term success in crisis communication. In future, governments should pay attention to their public health messaging, so it is comprehensive and up to date. It is highly encouraged that the content should also convey positive and assuring, yet firm, information to enhance public's mental health and sense of control during uncertain times. The public health message should focus on emphasizing the sense of togetherness, along with practical examples of how to cope during COVID-19 lockdown (58, 60).

Second, the need of public health messaging was more essential among people who were either inactive or were in the Transition class. For example, people who were Inactive, Distressed and Lonely seemed to struggle the most but rarely managed to recall any health promotion campaigns nor made changes in their behavior, indicating they are a very challenging group to engage with. On the other hand, people who remained Inactive and Lonely were able to recall most health promotion campaigns, yet they were the most fearful class. Both classes that remained inactive were also the most frustrated toward the governmental restrictions, and more prone to raise mental health concerns, feelings of lack of control, and COVID-19-related fears, signifying the need of specific and targeted health promotion messaging. These class behaviors confirm the need for public messaging to be clear and coherent across the governmental and health policies since conflicting communication between these providers has been shown to lead to greater confusion, uncertainty, and fear among the public (61). Additionally, weaker trust in government's response to pandemic has been linked to greater anxiety and lack of control (62), which also enhances the likelihood of conspiracy theories (58, 62, 63).

Many in the inactive and Transition classes had the lowest level of feeling in control during the lockdown in comparison with active classes during the lockdown. This difference also remained in Inactive, Distressed and Lonely class after lockdown finished, raising concerns since the contemporary health campaigns did not seem to reach nor work within this class. Similarly, as many people who transitioned between the classes after lockdown were generally young, the public health campaigns should consider social-demographic differences when designing the content and distribution of the public health messaging. By investigating and understanding the differences between these class characteristics, we can inform public health messaging to be more aligned with how our target audience consumes such information, and from sources they are more likely to engage with. Future studies will be required to help tease out how best to provide these different sections of the community with the knowledge, skills, and support they need to adapt during crisis and return to a balanced level of mental wellbeing post-crisis. Given the strong association between physical activity and psychological wellbeing (64, 65) and the way this relationship has been observed during COVID lockdown (24), the government and health agencies should provide clear and specific messages to the public about the benefits of physical activity and the types of exercises they can do at home or outside when access to the normal gym and other sport activities are restricted.


4.1. Implementations

This study identified two key themes that have important implications for future pandemic public health policy and health promotion campaigns: first, the need for better population-level messaging, to address the broader fear/uncertainly related to COVID-19, keeping physically active, alcohol consumption recommendations, and support for domestic violence and second, new, more targeted health promotions to the sections of the community that are of high risk of adverse physical and mental health outcomes following lifting of the imposed restrictions.



4.2. Strengths and limitations

Interpretations of the findings of this study need to consider some limitations inherent in its design. As the study was conceptualized during the COVID lockdown, it did not capture pre-COVID-19 data, and while the earlier study indicated that the post-lockdown data reflect pre-COVID levels, this cannot be certain (8). The study relied on participants to recall their responses to the questionnaire at the time of the survey but also for several months earlier, which could result in a level of recall bias (66). Similarly, while initial power estimates indicated the study acquired a satisfactory sample size, the data may suffer from self-selection bias (67), as three-quarters of the participants were female. Furthermore, the sub-setting of the original survey dataset (8) to those that had completed the majority of the survey's open-ended questions did result in the exclusion of many younger people, which could impact on some of the findings.

Despite these potential shortcomings, the study captured responses from over 310 participants and extended the findings from robust and validated instruments using several open-ended questions. Furthermore, the LTA was able to identify population-based behavioral profiles that may be more useful for informing diverse targeted strategies to effectively plan future health promotion campaigns. Therefore, the present methodological approach provides greater insights than many other pre- and post-COVID studies and offers new information of the impacts of public health messaging in specific subgroups during a lockdown period in Western Australia, where the impact of strict social isolation was not confounded by high rates of disease and mortality.




5. Conclusion

The COVID-19 lockdown, which dramatically altered the community's normal social function, resulted in significant changes in people's behavior and mental wellbeing, both during and after the lockdown period. While many in the community demonstrated a resilience to the restrictions and maintained a physically active and healthy lifestyle, many reported more negative behaviors. LTA identified five different classes within the community based on their self-reported physical activity levels, leisure screen time, loneliness, and psychological distress. While some people transitioned from poorer states of health and wellbeing following the lifting of restrictions, others remained inactive, lonely, and, in some cases, distressed. In future, governments need to focus attention to their media content and public health messaging by offering comprehensive and up-to-date information and make sure that the information is accessible across the population. Targeted health campaigns tailored to people who are most at risks are recommended. More positive and supportive public health policies are encouraged to help the community maintain their everyday routine and promote their mental health during possible future lockdowns.
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Military personnel encountered multiple stressful events during the COVID-19 lockdown. Reducing non-combat attrition due to mental disorders is crucial for military morale and combat effectiveness. Grounded in stress theory and regulatory focus theory, this study investigates the influence of resilience on military personnel’s mental health; coping style and regulatory focus are considered potential mediators and moderators, respectively. We conducted a routine psychological assessment on 1,110 military personnel in China. The results indicate that: (1) resilience has a negative impact on the psychological symptoms of military groups; (2) mature and mixed coping styles in military personnel mediate the association between resilience and psychological symptoms; and (3) regulatory focus predominance has a negative moderating effect on mature coping styles’ effects on psychological symptoms. Furthermore, this study supports previous findings that resilience and mental health are interrelated; it demonstrates that military personnel can effectively reduce negative psychological symptoms by improving their resilience level and adopting mature coping styles under stressful situations. The current study presents interventional insights regarding coping styles and mental health from a self-regulatory perspective during the COVID-19 pandemic.
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1. Introduction

The COVID-19 pandemic has brought about significant economic and health-related challenges, not just in terms of physical health, but also mental health and well-being (1). Several cross-sectional studies have revealed a correlation between the COVID-19 pandemic and higher-than-expected levels of mental distress in some populations, with depression, anxiety, and PTSD being the most frequently reported conditions (2).

During the COVID-19 pandemic, individuals in the military faced more sources of pressure than civilians. In addition to undertaking intensive training, living by strict military standards, and having little free time (3), military personnel may have also faced pressure related to family members falling ill, declining income, and social distancing requirements (4, 5). Due to their occupational characteristics, such as combat exposure and deployment tasks, military personnel already face a relatively high risk of developing mental illness (6). Thus, to reduce non-combat attrition, it is necessary to consider measures to prevent psychological symptoms from becoming psychological disorders (2). In light of the COVID-19 pandemic, scholars are increasingly focusing on the prevention of mental health issues, shifting their focus to the cultivation of psychological resources such as resilience and social support (4, 7). Prior research has shown that resilience and individual coping styles can effectively alleviate adverse psychological symptoms caused by stressors.

We aimed to shed light on the influence of resilience on the mental health of military personnel, taking coping style and regulatory focus as the intermediary and moderating variables, respectively. We further aimed to explore the mechanism by which military personnel reinforce their internal stress resources, providing evidence and support for psychological health interventions during the pandemic.


1.1. The effect of resilience on mental health

The concept of resilience was developed from research on crisis response and stress coping (8). It refers to an individual’s internal resources that enable their successful adaptation when facing adversity, trauma, threats, or other major life pressures (9). Military personnel often face higher mental health risks than do civilians owing to their occupational characteristics of chronic exposure to high-pressure environments (6). In the existing literature, topics related to the mental health of military personnel are often based on clinical outcomes, such as a high incidence of psychiatric problems (e.g., anxiety, depression, and posttraumatic stress disorder) and increased rates of suicide (10–12). Due to the significant increase in military personnel experiencing mental health problems, it is critical to develop strategies to prevent psychological symptoms from developing into more serious psychiatric problems (13).

Extensive research has confirmed that resilience reduces the likelihood of mental health issues (12, 14–17). Psychological resilience is seen as a positive psychological quality that can counteract the adverse effects of stressors, allowing individuals to experience fewer negative emotions, cope better in the face of unexpected events, and have a greater sense of subjective well-being (9, 18). In a study of frontline healthcare workers during the COVID-19 pandemic, resilience was found to be protective against psychological problems such as anxiety, depression, and burnout (19–21). In studies of military populations, resilience has also been found to promote better adjustment to deployment, as well as to reduce the risk of depression, anxiety, substance abuse, and suicide among soldiers (14, 22). Resiliency training improves soldiers’ rational understanding and ability to use more aggressive coping strategies in the face of stressors (23, 24). In studies of veterans, PTSD severity was lower in individuals with high (versus low) resilience; moreover, resilience factors influenced adaptive and coping behaviors and moderated the relationship between adverse experiences and psychiatric disorders (25–27). Thus, there is good reason to believe that resilience positively predicts mental health. In light of this, we formulated the following hypothesis:


Hypothesis 1: Psychological resilience positively predicts mental health in military personnel.
 



1.2. The mediating role of coping styles

Individuals facing stressful situations tend to employ different cognitive and behavioral skills to manage potential threats and effectively reduce the impact of stress and its accompanying adverse consequences for personal resources (28, 29). A growing number of scholars view mental health phenomena as processes by which resilience comes into play, with the outcomes determined by the interaction between personality traits and coping styles (30–32). Many studies have focused on the positive effects of resilience and coping styles on mental well-being outcomes (24, 33, 34). During the COVID-19 pandemic, scholars found that positive coping was associated with fewer stress symptoms, as well as decreased levels of anxiety, depression, PTSD, and other psychological disorders in healthcare workers, while negative coping was associated with more emotional stress and psychological symptoms (18, 21, 24). Appropriate coping style has a positive relationship with physical and mental health, quality of life, and subjective well-being (29, 35–37), suggesting that coping style may be an essential component in the mechanism by which resilience plays a protective role in mental health outcomes. Past studies have examined coping strategies as mediating factors in the relationship between resilience and adaptive outcomes such as somatic health symptoms and environmental adjustment (9). In studies on student populations, coping responses have been found to influence the impact of resilience on various outcomes, particularly physical health and college adjustment (9). Therefore, we posited the following:


Hypothesis 2: The impact of resilience on mental health is mediated by coping styles.
 



1.3. The moderating role of regulatory focus

Mental health outcomes under stress or adversity are often due to the interaction of factors in an individual’s complex ecosystem (38, 39). Regulatory focus refers to the specific tendencies that individuals exhibit in the process of self-regulation to achieve their desired end states (40). In response to specific situations, individuals adjust their cognition and behavior through a specific regulatory focus (40). Stress theory suggests that different stressors lead to different coping styles, implying that differences in personality and self-regulation may affect the strategies people use to reduce the discomfort caused by pressures (28, 41). The regulation focus theory suggests that individuals with a promotion-focused predominance are driven to pursue success and profit, pay more attention to positive information and results, view stressful situations as opportunities and challenges, and mobilize all resources available to achieve successful outcomes in their behavioral strategies. By contrast, prevention-focused individuals are risk-averse, sensitive to negative information and outcomes, seek safety and non-failure in their behavioral strategies, perceive stressful situations as threats and obstacles, and consume more of their internal resources in such situations (38–40, 42).

Current empirical studies indicate that different focal conditioning affects individuals’ choice of coping style, leading to different psychological experiences and behavioral outcomes. A promotion focus tends to be associated with positive and well-adapted coping styles, as well as positive emotional experiences with fewer psychological symptoms (29, 38). On the other hand, a prevention focus tends to be associated with passive coping styles, negative emotional experiences, and more maladaptive outcomes (43, 44). Thus, we developed the following hypothesis:


Hypothesis 3: The indirect effect of the degree of resilience on mental health through coping styles is moderated by regulatory focus.
 

The conceptual model utilized in this study is set out in Figure 1.

[image: Figure 1]

FIGURE 1
 Theoretical framework.





2. Methods


2.1. Participants and recruitment

The participants were military officers from grassroots units who took part in a routine psychological assessment to ensure that their psychological status at the time was suitable for the military environment and their job requirements (N = 1,206). These military officers were all on active duty and were stationed in the field. Their main task was to adapt to the field environment and daily military training to improve their field combat effectiveness. All participants were made aware of and consented to the study’s objectives, and 1,110 valid questionnaires were collected. The final sample included 1,110 participants with a 92.04% response rate.



2.2. Measures


2.2.1. Demographics

We used a demographic information questionnaire to collect demographic data, including the following five parameters: (a) gender, (b) age, (c) personnel category, (d) education level, and (e) place of upbringing.



2.2.2. Symptom checklist-90

We used a 90-item checklist, the symptom checklist-90 (SCL-90), to assess the participants’ mental health based on their self-report Likert scale responses (45). Higher scores suggest more severe psychological symptoms and therefore represent poorer mental health. The SCL-90 aims to assess the severity of individuals’ self-perceived symptoms across nine dimensions (i.e., somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism). Participants are asked to respond from 1 (none at all) to 5 (very severe) in terms of their experience of the symptom described by each item. The total score ranges from 90–450, with a higher score denoting more severe symptoms. The nine dimension scores provide insight into the characteristics of the symptom distributions and are a valuable tool for assessing mental health. The Cronbach’s α coefficients for the nine subscales in the current study ranged from 0.811 to 0.904.



2.2.3. The Conner–Davidson resilience scale

We used the Conner–Davidson resilience scale (CD-RISC) to assess participants’ psychological resilience (46). The scale has 25 items, each of which is assessed on a 5-point Likert scale ranging from 0 (completely false) to 4 (almost always true) (1, rarely true; 2, occasionally true; 3, often true). Total scores range from 0 to 100 points, and higher scores indicate better resilience. In the current research, the Cronbach’s α coefficient of this scale was 0.975.



2.2.4. Coping style questionnaire

We employed the coping style questionnaire (CSQ) to evaluate the kinds of coping strategies military personnel used during the pandemic (47). This questionnaire was developed according to Folkman and Bond’s coping and defense questionnaires (48, 49) and has primarily been used to assess coping styles in the context of Chinese linguistic features. The 62-item questionnaire consists of 6 subscales (problem-solving, self-blaming, help-seeking, fantasizing, escaping, and justifying), and each item is scored as either 0 (agree) or 1 (disagree). Problem-solving and help-seeking are recognized as mature coping styles; self-blaming, fantasizing and escaping are recognized as immature coping styles; and justifying is recognized as a mixed coping style. The Cronbach’s α coefficients for the six subscales in the current study ranged from 0.776 to 0.899.



2.2.5. Regulatory focus questionnaire

We used the 11-item regulatory focus questionnaire to measure participants’ regulatory focus predominance (50). The questionnaire consists of a 6-item promotion focus subscale (e.g., “Do you often do well at different things that you try?”) and a 5-item prevention focus subscale (e.g., “Were you prone to getting on your parents’ nerves when you were a child?”) that we reverse scored. Participants rate each item from 1 (rarely) to 5 (always). In this study, the Cronbach’s α coefficients of the two subscales were 0.805 and 0.759. We calculated the predominant regulatory focus in the current study by subtracting the mean rating for prevention-related items from the mean rating for promotion-related items (51). Thus, we acquired an index of regulatory focus predominance, with a higher value indicating a tendency toward promotion predominance.





3. Data analysis and results

We utilized IBM SPSS 23.0 (IBM Corporation, Armonk, NY, United States) for statistical organization and analysis to investigate the connections between psychological symptoms, coping style, and resilience. We also conducted Pearson correlation analyses. We tested the mediating and moderating effects (models 4 and 14) through the SPSS macro program PROCESS 3.5, developed by Hayes (52, 53).


3.1. Descriptive statistics and correlation analysis

Table 1 presents sociodemographic descriptions. The participants were primarily male (94.68% of the total), with an average age of 25.12 ± 5.21 years old. In terms of education level, more than half had a high school degree or above (68.11%), and most grew up in rural areas (65.77%).



TABLE 1 Descriptive statistics of the participants (N = 1,110).
[image: Table1]

Table 2 displays the results of the correlation analysis. Resilience and psychological symptoms had a substantial negative association (p < 0.01), indicating that resilience was an important protective factor for mental health, and a high level of resilience can significantly reduce psychological symptoms. Mixed coping styles were positively correlated with the SCL-90 score (p < 0.01), and mature coping styles were negatively correlated with the SCL-90 score (p < 0.01). The results of correlation analysis between coping styles and psychological symptoms show that different coping styles have different effects on mental health. Compared with justifying, which represents the mixed coping style, individuals’ use of mature coping styles can significantly reduce their psychological symptoms. These findings support Hypothesis 1.



TABLE 2 Correlation of major factors and descriptive statistics.
[image: Table2]



3.2. Test for the mediating effect of coping styles

We conducted a bootstrap analysis with 5,000 resamples to evaluate the mediating effect of coping styles between resilience and psychological symptoms. Table 3 outlines detailed results. Resilience had a significant positive effect on mature coping styles (β = 0.369, p < 0.01) and a significant negative effect on mixed coping styles (β = −0.175, p < 0.01). Mature coping styles (β = −0.182, p < 0.01) and mixed coping styles (β = 0.349, p < 0.01) had a significant influence on psychological symptoms. Therefore, the relationship between resilience and psychological symptoms was mediated by coping styles (mature and mixed coping styles), indicating that coping styles were the mechanism by which resilience affected mental health. These results supported Hypothesis 2.



TABLE 3 Test for the mediating effect of coping styles.
[image: Table3]



3.3. Test for the moderating effect of regulatory focus predominance

We hypothesized that regulatory focus might moderate the indirect effect (the coping style-mental health pathway) of coping styles on mental health. The findings in Table 4 demonstrate that mature coping styles and regulatory focus were significantly associated with psychological symptoms (B = −0.894, p < 0.01); specifically, regulatory focus moderated the relationship between mature coping styles and mental health. The indirect effects of resilience on mental health through mature coping styles were moderated by regulatory focus. These results support Hypothesis 3.



TABLE 4 Results of the moderated mediation analysis.
[image: Table4]

To further interpret how coping style and regulatory focus interact, we performed a simple slope analysis (see Figure 2). For the military personnel with a high regulatory focus index, mature coping styles were negatively predictive of psychological symptoms (Bsimple = −2.55, t = −5.88, p < 0.001). For those with a low regulatory focus index, the negative predictive effect of mature coping styles on psychological symptoms was diminished (Bsimple = −1.39, t = −4.55, p < 0.001). This suggests that the tendency for mental health levels to improve with the use of mature coping styles rises significantly as the tendency to promote focus increases.

[image: Figure 2]

FIGURE 2
 Moderated effect of regulatory focus on the relationship between psychological symptoms and a mature coping style. MCS, mature coping style; RFI, regulatory focus index.


As shown in Table 5, resilience has a conditional indirect effect on psychological symptoms, mediated by mature coping styles at different values of the regulatory focus index. The indirect effect of mature coping styles was stronger at 1 standard deviation above the mean [β = −0.110, 95% CI (−0.169, −0.064)] than at 1 standard deviation below the mean [β = −0.060, 95% CI (−0.098, −0.029)].



TABLE 5 Results of the conditional indirect effect analysis.
[image: Table5]




4. Discussion

Military personnel faced multidimensional stress during the COVID-19 pandemic, which increased their risk of developing psychological and psychiatric disorders (4). In the context of the pandemic, there was a decrease in the accessibility of timely and effective psychological interventions due to the prioritization of clinical treatments. In such instances of decreased resources, a shift in focus to protective factors for mental health is needed to prevent non-combat attrition and ensure combat readiness for the military population.

We investigated how resilience, coping styles, and regulatory focus influenced the mental health of military personnel during the COVID-19 pandemic. Resilience had a significant negative effect on psychological symptoms, and we identified the mediating roles of mixed and mature coping styles. Furthermore, regulatory focus negatively moderated the effect of mature coping styles on psychological symptoms.


4.1. Theoretical and practical implications

Our results have enriched the literature on the relationship between positive psychological resources and mental health outcomes in several ways. Firstly, the current study provides evidence and support for focusing on psychological services for military populations during the pandemic. Although previous studies have examined resilience and variables relating to mental health in military personnel, most of the literature is oriented toward the outcomes and occurrences of mental illness and focuses on clinical interventions (25, 27, 54, 55). In the context of public health emergencies, where medical resources are more centered on clinical treatments and psychological services are less accessible, the focus must be shifted to the prevention of mental illness and the mechanisms by which protective factors play a role. However, research on resilience in relation to mental health in pandemic contexts is still fairly limited for active-duty military personnel. The present study indicates that resilience has a positive effect on the psychological well-being of military personnel and serves as a protective factor for mental health in the pandemic context. This is consistent with past findings that resilience reduces negative outcomes from stressful events (19–21).

Secondly, we developed a conceptual framework in which we considered coping styles (mature, immature, and mixed) as mediating mechanisms that act on mental health through resilience. Specifically, we found that mature coping styles, such as problem-solving and help-seeking, were significantly and positively correlated with resilience and negatively correlated with psychological symptoms. We also found that mixed coping styles were significantly and negatively correlated with resilience but positively correlated with psychological symptoms. Immature coping styles, such as self-blaming and escaping, were not significantly correlated with resilience or psychological symptoms. Stress theory suggests that different stressors lead to different coping styles, and during the stress process, coping is highly correlated with emotion regulation. Specifically, certain coping strategies that avoid reality are always associated with adverse mental health outcomes, while other coping strategies have varying outcomes in different contexts (56), which is partially consistent with our findings. Notably, immature coping styles were not significantly correlated with either resilience or mental health outcomes in the current study. This may be related to the culture advocated by the military environment in which all military personnel are expected to function at a high level of proficiency in stressful situations (3). Negative or immature coping styles were the least commonly used coping strategies in relevant research with military personnel (3, 57). This suggests that encouraging the military population to adopt mature coping styles (i.e., help-seeking behaviors during stressful events) in military management and psychological services can better alleviate psychological symptoms in stressful situations.

Finally, we explored a critical boundary condition in the relationship between coping styles and psychological symptoms. The regulatory focus index was significantly and positively related to resilience, and mature coping styles were more effective at protecting mental health among military personnel with a high regulatory focus index. As the coping process is intricate and multifaceted, it is sensitive to environmental demands and resources as well as to personality traits that affect the perception of stress and use of resources for coping (56). In response to stressful situations, individuals adjust their cognition and behavior through two independent modes of self-regulation with distinct preferences for goal attainment and strategically different ways of coping: the promotion focus and prevention focus, respectively characterized by eagerness and by cautiousness and avoidance (40–42). Since a high regulatory focus index represents an individual’s preference for promotion-focused self-regulation, this implies that promotion-focused individuals can more successfully resist psychological threats arising from stressful events by enhancing their maturity-based coping skills. This finding can be explained by regulatory fit theory, which states that the effect occurring via the pursuit of goals matches self-regulation (58–60). Promotion-focused individuals are motivated by positive outcomes in the pursuit of goals and adopt more proactive strategies. This makes mature coping styles (such as problem-solving and help-seeking) match their goal-seeking strategy, resulting in better outcomes in stressful situations (27, 38) due to the regulatory fit effect.



4.2. Limitations and future research directions

Our research is restricted by some limitations. First, the study was cross-sectional, which means it can only reflect correlations among the variables. Future studies should examine causal patterns using longitudinal and experimental methods. Second, in previous studies on military populations, justifying was found to be significantly and negatively associated with help-seeking behaviors (31) and positively associated with negative coping styles (61). In the current study, however, justifying was positively associated with psychological symptoms and mature coping styles. This implies that justifying, as a mixed coping style, has a different working mechanism that significantly influences mental health outcomes when individuals cope with stressful events. Future studies should explore this association in greater depth. Finally, military personnel with different positions may have varying coping styles and levels of mental health. In the existing studies on Chinese military personnel, demographic variables, such as age, gender, education level, and military rank, are significantly correlated with mental health symptoms (e.g., anxiety, social anxiety disorder) (61–63). Moreover, in relevant studies conducted in western countries, sociodemographic characteristics, such as race, ethnicity, marital status, and enlistment age, can all affect the mental health of military personnel (64–66). As such, future research would benefit from focusing on specific personnel categories to develop more targeted guidance for psychological services.




5. Conclusion

We developed a moderated mediating model to explain the effects of resilience on the psychological well-being of military personnel. The current research has confirmed that coping styles—especially mature coping styles—play a fundamental role in the relationship between resilience and psychological symptoms in military populations, and may have been essential protective factors of mental health during the pandemic. Furthermore, this study indicates that promotion-focused individuals can more effectively resist the psychological threats associated with stressful events by enhancing the practice of mature coping styles. Besides advocating for a military culture which maintains the mental health of personnel, encouraging military members to contact significant others (e.g., telephone family and friends), as well as ask for advice or assistance from organization members when faced with specific problems, can benefit individuals’ successful adaption in stressful situations (3, 57). These findings offer insights and intervention strategies for mental healthcare in the military.
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Background: During the coronavirus disease 2019 (COVID-19) pandemic, community medical workers, as the primary enforcers of community control measures, undertook many tasks with high exposure risk, resulting in severe psychological pressure, anxiety, depression and other psychological problems. Gender, type of workers, education, marital status, working years and other demographic factors were affect the mental state of medical workers. Community frontline medical workers gradually returned to normal work and life after the normalized management of COVID-19, but heavy work and high psychological pressure may continue to affect them. Thus, our research team used the same psychological questionnaire to investigate the psychological status of community frontline medical workers after the normalized management of COVID-19 compared with the COVID-19 period.

Methods: This was a cross-sectional study of community frontline medical workers in Sichuan, China, from February 6 to 17, 2023. Symptom Checklist-90 (SCL-90) and a self-designed questionnaire of demographic characteristics were provided to the participants point-to-point through a mobile network platform. Multiple logistic regression was used to analyze influencing factors related to community frontline medical workers’ psychology.

Results: A total of 440 valid questionnaires were statistically analyzed, including 192 (43.64%) from doctors and 248 (56.36%) from nurses. There were 222 (50.45%) participants who were SCL-90 positive. The median total SCL-90 score of medical workers was 105.0 (IQR 95.00–123.75), which was higher than that during the COVID-19 period. The doctor’s median SCL-90 score was 108.5 (IQR 96.00–136.25), and the positive item score was 16.5; the nurse’s median score was 104.0 (IQR 94.00–119.50), and the positive item score was 12.0. Bachelor’s degree education, no fixed contract and working years (10–19 years, 20–29 years, 30–39 years) were independent influencing factors for community frontline medical workers’ psychology.

Conclusion: After the normalized management of COVID-19, community frontline medical workers still suffered from psychological problems that were even more serious than those during COVID-19. Doctors were more likely to have psychological problems than nurses. In addition, the mental health status of community frontline medical workers was affected by education, type of contract and working years. Managers should pay attention to the mental health of these people.

KEYWORDS
Symptom Checklist-90 (SCL-90), normalized management, COVID-19, frontline medical workers, community, mental health


Background

Coronavirus disease 2019 (COVID-19) is the most rapidly spreading disease at present and exhibits rapid viral reproduction, widespread distribution and high prevalence (1, 2). COVID-19 poses a serious threat to public health in China and worldwide. Once infected, patients may experience generalized muscle and bone pain, cough, fever, severe pneumonia, hypoxia, and even death (3–6).

Community medical workers are primary health care providers, meeting the daily needs of the local population for prevention, rehabilitation, diagnosis and treatment of common and frequently occurring diseases, as well as health education (7). Community doctors and nurses are the first responders to community emergencies (8). During the COVID-19 pandemic, community medical workers, as the primary enforcers of community control measures, undertook many tasks with high exposure risk, such as searching and tracking the sources of infection, cutting off transmission routes, discovering and isolating close contacts, and screening key observation individuals (9). Approximately 4 million community medical workers are actively engaged in COVID-19 prevention and control in China (10).

In the early stage of COVID-19, many countries had to close their borders and implement domestic blockade management in hopes of curbing its spread. The Chinese government quickly adopted a variety of measures to control entry personnel, such as controlling entry, restricting public gatherings, wearing masks, washing hands frequently, and punishing those who endanger public health security. Through these measures, COVID-19 has been controlled effectively. To ensure the orderly social resumption of work and production, the government of China has adopted a more permissive approach to COVID-19, such as canceling nucleic acid certification, health codes and travel codes since December 8, 2022. To adjust the COVID-19 prevention and control plan from December 27, 2022, the focus of work has shifted from “preventing infection” to “protecting health and preventing serious diseases.” According to the current situation, “Class B and B tubes” have been implemented to actively optimize and improve control measures, with the aim of constantly making prevention and control work more scientific, accurate and effective; those infected with COVID-19 will no longer be quarantined, and close contacts will not be identified. Similarly, there are no high-risk or low-risk areas. With respect to entry persons and goods, quarantinable infectious disease control measures have been abolished, and the focus is strengthening services and safeguards (11).

The focus of COVID-19 prevention has changed, which does not mean the end of COVID-19, and the impact of COVID-19 on medical workers is not over. Studies have demonstrated that medical workers were prone to severe insomnia, anxiety, depression, and PTSD during COVID-19 (12, 13). Severe acute respiratory syndrome (SARS) took approximately 6 months from outbreak to end, but the psychological impact of the epidemic on people lasted much longer (14). A previous study found that some people still have symptoms of depression and anxiety at 30 months post-SARS (15, 16). Within 6 months following the COVID-19 outbreak, medical workers exhibited a higher prevalence of posttraumatic stress disorder (PTSD) than the general public (27% vs. 19%) (17). Therefore, negative emotions continue to affect medical workers (18).

Previous studies have found that frontline medical workers have invested significant time and effort during the COVID-19 period, resulting in severe psychological pressure, burnout, anxiety, pain, fear and depression (19–22). Our research team investigated the psychology of community frontline medical workers during the COVID-19 period, and the results showed that community frontline medical workers had similar psychological experiences (10). After the normalized management of COVID-19, although community frontline medical workers gradually returned to normal work and life, heavy work and high psychological pressure may continue to affect community frontline medical workers during the COVID-19 period, causing psychological problems. There are many studies on the psychological status researching of frontline medical workers, but few studies have examined the mental health of community frontline medical workers after the normalized management of COVID-19. To understand the psychological changes of community frontline medical workers after the normalized management of COVID-19 compared with the COVID-19 period. Our research team used the same psychological questionnaire to investigate the psychological status of frontline medical workers in the community to provide baseline data for the psychological intervention of community workers to managers, promoting targeted psychological intervention measures.



Materials and methods


Population and data

A cross-sectional study was used in this research. From 6 to 17 February 2023, the research team conducted a survey of all frontline medical workers at 18 community health service centers located in 11 cities in Sichuan Province who had participated in the previous survey from 8 to 18 February 2020 (10). In this study, community medical workers refer to community doctors and nurses, excluding other medical-related staff. There are 25–30 frontline medical workers per community health service center, for a total of 509 people. There were 480 people who met the inclusion and exclusion criteria, and all of them were included in the survey (Figure 1). The sample size of multivariate analysis is 10 times that of variables (23). In this study, 14 variables were analyzed, and the sample size was at least 140 cases. The Ethics Committee of the West China Hospital of Sichuan University approved this research. All participants signed informed consent forms. Survey data were anonymously coded to ensure that identifying information remained confidential.
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FIGURE 1
Flow chart of the data collection.


The inclusion criteria were as follows: (1) long-term labor signing with the community; (2) ≥1 year of frontline work experience in the community; (3) obtaining the professional qualification certificate of doctors or nurses; and (4) agreement to participate in this survey. The exclusion criteria were as follows: participants who were taking antipsychotic medications, such as anti-anxiety medications and antidepressants.

For the purpose of our investigation, we gave participants two questionnaires: the Symptom Checklist 90 (SCL-90) was the same as that of Zhang et al. (10) and a self-designed questionnaire of demographic characteristics that had fewer items “whether have participated in major emergencies” than the questionnaire of Zhang et al. (10). Data were collected through point-to-point online surveys using electronic questionnaires and were set up for one person to fill in once. Before handing out the questionnaire, we asked the respondents online in a unified language to determine whether they met the inclusion and exclusion criteria and then handed out questionnaires point-to-point. To complete the e-questionnaire, participants needed to read the electronic invitation letter and click the option “I agree to participate in the survey” to continue to access the questionnaire. Mandatory items were set in the questionnaire, which cannot be submitted until completed, to ensure the integrity of data collection. Before the collected data were included in the database for analysis, invalid questionnaires were eliminated to ensure objective and true analysis data. Invalid questionnaires included questionnaires that took less than 8 min to complete (in the preliminary experiment, it took at least 8 min to complete the questionnaire) and repeated questions that gave inconsistent answers (we set the same questions in the questionnaire and switched the option positions). The database was built using EpiData 3.1 software (EpiData–Comprehensive Data Management and Basic Statistical Analysis System, EpiData Association, Odense, Denmark) and then double-checked. Invalid questionnaires were excluded from the included data.



Outcomes

Psychological states were assessed using the SCL-90 scale. SCL-90 is a psychosomatic screening scale developed by Derogatis (24). The SCL-90 scale currently used in China was translated by Wang (25). The Cronbach’s alpha coefficient of the SCL-90 ranges from 0.77 to 0.99 (24) and is used to distinguish patients with psychosomatic diseases from patients without psychosomatic diseases (26). It reflects the mental health status of the individual in the most recent week (25). The SCL-90 includes 90 items that are negatively entered, reflecting 10 diagnoses: somatization (SOM, 12 items), obsessive-compulsive disorder (O-C, 10 items), interpersonal sensitivity (I-S, 9 items), depression (DEP, 13 items), anxiety (ANX, 10 items), anger-hostility (HOS, 6 items), phobic anxiety (PHOB, 7 items), paranoid ideation (PAR, 6 items), psychoticism (PSY, 10 items), and others (reflecting sleep and diet, 7 items). The severity of each item is rated on a 5-point Likert scale: 1 = not at all, 2 = a little bit, 3 = moderate, 4 = quite a bit, and 5 = most severe. A valid SCL-90 questionnaire means that 90 items have been completed. The total score (T-S) is the sum of 90 items, the score of each factor refers to the total score of the questions contained on the factor subscale, and a factor score ≥2 is considered positive. The number of factor-positive items refers to the total number of items scored ≥2, and the number of negative items is the total number of all items with a score = 1. In the investigation population, if the total score was ≥160, the number of positive items was ≥43, and if the average score for any of these factors was ≥2, it was defined as SCL-90 positive, indicating psychological health problems (25).



Covariates

We determine items that might have a psychological impact as demographic data by reviewing the literature. The socioeconomic and demographic factors selected were gender, age, type of workers, professional title, work position, have children, education, marital status, history of chronic disease, working years, type of contract, personal monthly income, family monthly income and previous occupational risk of exposure to COVID-19. Professional title refers to medical workers who have worked for a certain number of years and have passed the national unified examination to obtain the certificates recognized by the state (including junior, intermediate, and subsenior above), reflecting their technical level and working ability. Type of contract is the form of Chinese workers and the unit sign a contract, divided into fixed-term contract and no fixed-term contract. In the same unit, a work time of 9 years or less signed a fixed term contract. The fixed term contract specifies the termination time of the contract, and there is no other legal relationship between the unit and Chinese workers after the expiration of the contract. Working more than 9 years is signed with no fixed term contract. No fixed-term contract means that both parties to the contract have not agreed on the termination time; only in the event of legal termination, such as retirement or death, will labor relations be terminated. Occupational exposure depends on workplace and the direct or indirect distance of contact with the patient. For example, the occupational exposure risk of working in fever consultation rooms or fever consultation sites in epidemic areas was higher than that of home isolation and home follow-up of close contacts (9).



Analyses

SPSS software (Version 26.0. IBM Inc., Armonk, NY) was used for statistical analyses. Quantitative data (score data of each dimension of SCL-90) were described by median and interquartile spacing (IQR), and two independent sample tests (Mann-Whitney U test) in non-parametric tests were used to analyze the differences in SCL-90 scores on various dimensions between doctors and nurses and between this study and related studies during the COVID-19 period. Qualitative data are presented as frequencies and percentages, and the ×2-test was used to analyze the positive difference in SCL-90 among different demographic data. Logistic regression was used to analyze the factors associated with the psychological status of frontline medical workers. Whether it is positive for SCL-90 as the dependent variable, and all variables of demography are the independent variable. The odds ratios and 95% confidence intervals (CIs) were calculated by logistic regression. A p-value < 0.05 was considered significant.




Results


Demographic characteristics of the participants and SCL-90 scores

A total of 480 community frontline medical workers participated in the investigation in Chengdu, Sichuan. The number of complete questionnaires was 440, and the effective completion rate of the questionnaire was 91.67%. The majority of participants were female and between 30 and 39 years old, married (85.91%), had junior professional titles (44.9%), had children (79.09%), had obtained a bachelor’s degree (60.91%), and had a high previous occupational exposure risk (35.91%). The median total SCL-90 score of community frontline medical workers was 105.0 (IQR 95.00–123.75). The number of SCL-90-positive community frontline medical workers was 222 (50.45%), and the number of positive items was 13.0 (IQR 4.00–28.00). There was statistical significance in the association of SCL-90-positive medical workers with different types of workers, marital status, working years and family monthly income (p < 0.05). Doctors who were divorced, had 30–39 working years and had a family monthly income < 3000 yuan (1 yuan≈0.1400 USD) were more likely to be SCL-90 positive (Table 1).


TABLE 1    Demographic characteristics of the community frontline medical workers and SCL-90.
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Comparison of SCL-90 factor scores between doctors and nurses

The doctor’s median SCL-90 score was 108.5 (IQR 96.00–136.25), and the positive item score was 16.5 (IQR 4.25–33.00); the nurse’s median score was 104.0 (IQR 94.00–119.50), and the positive item score was 12.0 (IQR 3.00–22.00). There were significant differences between doctors and nurses in total median score, I-S, DEP, ANX, PAR, and PSY (p < 0.05). Doctors had higher scores than nurses (Table 2).


TABLE 2    Comparison of SCL-90 factor scores between doctors and nurses (IQR).
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Comparison of SCL-90 factor scores between community frontline medical workers after the normalized management of COVID-19 and during the COVID-19 period

In the comparison of the median SCL-90 scores between community frontline medical workers during COVID-19 (11) and after the normalized management of COVID-19, the total score (1.28, 1.18 p < 0.05), O-C (1.45, 1.30 p < 0.05), I-S (1.29, 1.11 p < 0.05), ANX (1.25, 1.10 p < 0.05), PHOB (1.24, 1.00 p < 0.05) and PAR (1.17, 1.00 p < 0.05). These factors were higher than during the COVID-19 period, and the difference was statistically significant (p < 0.05) (Table 3).


TABLE 3    Comparison of SCL-90 factor scores between community frontline medical workers after the normalized management of COVID-19 and during the COVID-19 period.
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Comparison of the positive items of each factor between doctors and nurses

Comparing the top three positive items of the SCL-90 factor of community doctors and nurses, the top three positive items among nurses were O-C, I-S and others, and the top three positive items among doctors were O-C, I-S and DEP (Table 4).


TABLE 4    Top three positive items among different doctors and nurses.

[image: Table 4]



Logistic regression analysis of multiple factors related to the psychological status of community frontline medical workers

Multiple logistic regression was used to analyze factors influencing the psychological status of community frontline medical workers. Whether it is positive for SCL-90 (whether there is a psychological health problem) as the dependent variable, and the purpose of this study was to explore the psychological influencing factors of medical workers, so all variables of demography were included in the model for analysis. Bachelor’s degree education, no fixed contract and working years (10–19 years, 20–29 years, 30–39 years) were identified as independent risk factors for positive symptoms on the SCL-90 in community frontline medical workers (Table 5).


TABLE 5    Analysis of positive influencing factors of the SCL-90 for community frontline medical workers.
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Discussion

It has been 3 years since the outbreak of COVID-19, which is characterized by widespread transmission and high infectivity. The main route of transmission is through respiratory droplets and contact, and the population is generally susceptible (27). Although the fatality rate of COVID-19 is lower than that of SARS and Middle East Respiratory Syndrome (MERS), its impact on medical workers is not diminished (28). Previous research found that medical workers who experienced SARS and MERS were prone to psychological problems that did not disappear with time (14, 29). We found that doctors and nurses (58.33% vs. 44.35%) were persistently SCL-90 positive, and this positivity rate is higher than that previously reported by Zhang (34.8% vs. 20.4%) (10). During the COVID-19 period, doctors, compared with nurses, assumed more positions with higher exposure risk in the community, which also gave doctors to witness the effect of the virus more closely, making them more prone to negative emotions and PTSD. In addition, frequent contact with infected patients and worrying about being infected can increase the risk of PTSD (30). Therefore, doctors seem to suffer more psychological shocks than nurses. We found that divorced community frontline medical workers were more likely to be SCL-90 positive, which is likely related to family support. Walton (31) found that subjective emotional comfort and objective material support brought by family support can relieve psychological stress; conversely, a lack of communication with partners and the absence of children can increase psychological stress. Medical workers with ≥30 years have more work experience, so they undertook heavier work responsibilities after the normalized management of COVID-19 in the community, and they may have suffered from greater work pressure and less sleep. Long-term sleep deprivation can cause both physical fatigue and may also be considered an indicator of physical and mental health (32). Income has a positive effect on individual mental health (33), and higher income gives health workers better psychological defenses (34). Therefore, the psychological condition of community frontline medical workers deserves continuous attention. Managers should reasonably adjust working hours or community frontline medical worker responsibilities; in addition, managers could also stimulate the intrinsic motivation of all medical workers by means of compensation and reward.

In addition, our investigation found that after the normalized management of COVID-19, the scores of various factors and the incidence of psychological disorders among doctors were higher than those among nurses, which is inconsistent with Wu (35). Community doctors, as the backbone of the primary medical and health team (36), will return to normal work and life after COVID-19 has been normalized. Although they will not face high-intensity prevention and control work after the normalized management of COVID-19, COVID-19 may still break out on a small scale, and community doctors bear more responsibilities than nurses in the possible small scale of COVID-19 (37). These reasons may lead to doctors being more prone to anxiety, depression, interpersonal sensitivity, paranoia, psychosis and other psychological problems. In contrast, nurses’ social status improved after COVID-19 (38). As an important resource for individuals to cope with stress, social support can play a positive role in the stress response (39). Therefore, more attention should be given to doctors; in particular, for doctors who have been involved in high-risk jobs with occupational exposure, proper rest and psychological counseling can promote recovery from work effectively.

We found that the median score for each of the SCL-90 factors was higher than that of Zhang (10). After the normalized management of COVID-19, there was “zero growth” of COVID-19 in China, and community frontline medical workers gradually resumed their normal work and life. However, “zero growth” does not mean “zero risk” (40). Community frontline medical workers still have to deal with the possible outbreak of COVID-19, and their spirits are still in a state of tension and are unable to relax completely. In addition, due to multiple contacts with contaminated patients in the early stage, the viral load is high, the environmental pressure is great, the function of the immune system is affected (41, 42), the adaptability of the body is decreased, and the body is worried about its own health, resulting in increased psychological pressure. These may be the reasons why community frontline medical workers have more psychological problems than during the COVID-19 period.

After the normalized management of COVID-19, the top two SCL-90 scores for doctors and nurses were the same, including O-C and I-S. The difference is that the third highest score for doctors was DEP, whereas the third highest score for nurses was Others. Community institutions are the first line of defense for residents’ health, whether during the COVID-19 period or after the normalized management, and community frontline medical workers must undertake significant work after normalization (8). O-C symptoms included compulsive washing, examination and hoarding. With the changed policy, people with COVID-19 will not be quarantined, which will increase the risk of infection for community frontline medical workers and cause concern about family members being infected. Fear of infection (FoBI) is a normal psychological reaction that is increasingly recognized (43). The psychology of FoBI may lead to compulsive behaviors such as repeated hand washing to avoid infection, which may account for the high O-C among frontline health care workers in the community. With the comprehensive resumption of work and school, there should be a shift from “all that is receivable” and “all that should be treated” to “all that should be checked” and “all that is willing to be checked” for key groups in the region. In some areas, the incorrect interpretation of the policy increased complaints of the general public, manifested in the vent of discontent to community frontline medical workers, placing workers in a difficult position. Because the COVID-19 prevention policy was not understood and accepted by the public, tension was created between frontline medical workers and the public. DEP was characterized by a lack of enjoyment in life and work, low energy, worthlessness, helplessness, hopelessness and self-abandonment. Thus, relevant departments should correctly implement prevention and control policies after the normalized management of COVID-19 and publicize mass prevention and control so that the community is fully aware of the importance and necessity of prevention and control work. Media such as WeChat, radio and leaflets could be used to broadcast information to reduce the strained relationships faced by community frontline medical workers. Doctors may have more self-fulfilling psychological needs than nurses (44). They hope to wait for more development and recognition after the normalized management of COVID-19, which may lead to more prominent depression among doctors, while nurses are more likely to be affected by work and interpersonal relationships, manifested in sleep and diet problems.

Education, type of contract and working years were independent risk factors for SCL-90 positivity in community frontline medical workers. Regarding the level of education, the risk of SCL-90-positive symptoms in medical workers with a bachelor’s degree was higher than that in medical workers with a college degree (OR = 2.009; 95% CI = 1.350–2.991). Medical workers with higher education often have a complete knowledge system and learning ability, and this group tends to undertake more community work. After the normalized management of COVID-19, in addition to their daily work, they also shoulder more additional work, such as community publicity and psychological counseling, and their workload is not reduced. Long-term heavy workloads have different degrees of impact on medical workers (45). In addition, there is not enough compensation to reflect pay, resulting in this group of frontline medica workers being more prone to psychological problems (46). Frontline medical workers in the community with no fixed term contract were also at higher risk of positive symptoms than those with fixed term contract (OR = 2.014; 95% CI = 1.138–3,564). Medical workers with no fixed contract usually have longer service periods in the community; they have accumulated extensive work experience and may assume positions (47), shoulder more responsibilities and pressure, and work effort and return may not meet expectations, leading to more psychological problems (48, 49). Community frontline medical workers with 20–29 years of service were more likely to suffer psychological problems (OR = 0.137; 95% CI = 0.029–0.653). This result is similar to previous studies (50, 51), which may be related to this group being facing the position of supporting the elderly and taking care of children at the same time. Therefore, community managers should pay attention to the mental health of frontline medical workers, especially frontline medical workers with high education, no fixed contract and more than 10 years of work, giving care, reasonably arranging work, and promoting their mental health.

Community frontline medical workers still had prominent psychological problems after the normalized management of COVID-19 was more serious than during COVID-19. Doctors were more likely to have psychological problems than nurses. In addition, the mental health status of community frontline medical workers was affected by education, type of contract and working years. Managers should pay more attention to the mental health of these people and take measures to improve their psychological problems.


Limitations

In this study, we used the same psychological scale to investigate the same area and community health service center after the normalized management of COVID-19. Through continuous investigation comparing the psychological status of medical workers during the COVID-19 period and after normalized management, the research results were more representative. This study had several limitations. First, the participants in this study were not all the same as those in the previous study. Second, this was a cross-sectional analysis with inherent design limitations; the psychology of surveyors will fluctuate in different periods (52), and the survey results will also change with time. Finally, this study was conducted in only one province, Sichuan, and the subjects were only doctors and nurses, so the data representativeness was limited. Based on the findings of this study, our team will continue to pay attention to the psychological state of community frontline medical workers in the future and may conduct relevant studies after the normalized management of COVID-19 for 1 year.




Conclusion

This study found that community frontline medical workers continued to suffer psychological problems after the normalized management of COVID-19, even more serious than during the COVID-19 period. Doctors were more likely to have psychological problems than nurses. In addition, the mental health status of community frontline medical workers was affected by education, type of contract and working years. Managers should pay more attention to the mental health of these frontline medical workers and take effective actions to solve the psychological problems for different groups.
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Background: The COVID-19 pandemic has caused significant mental health challenges worldwide, as evidenced by numerous studies indicating high levels of depression and anxiety among individuals. However, the extent of mental health disorders following the pandemic and the association between anxiety and depression and COVID-19 exposure levels in the Jazan region of the Kingdom of Saudi Arabia have received little research attention.

Methods: A convenience sample of 377 participants, predominantly female (85.4%) with undergraduate education (74.5%) and Saudi nationality (92.8%), was included in the study. The study utilized a self-administered questionnaire to collect data from participants between 1st August and 8th September 2022. The questionnaire consisted of four parts, including demographic characteristics, COVID-19 exposure, the Patient Health Questionnaire-9 (PHQ-9) for depression assessment, and the Generalized Anxiety Disorders-7 (GAD-7) for anxiety evaluation. Statistical techniques such as descriptive statistics, independent t-tests, ANOVA (Analysis of Variance), and regression analysis were employed to analyze the collected data.

Results: The mean age of the study participants was 30.97 years (SD = 9.072). The mean score for COVID-19 exposure was 2.98 (SD = 1.48). The mean level of depression was 7.83 (SD = 6.43), with 20% of participants experiencing moderate to severe depression. Additionally, the study found that the mean score of anxiety level among participants was 6.75 (SD = 6.57), with 26% of the participants experiencing moderate to severe anxiety. Independent t-test revealed significant differences in mean depression and anxiety scores between participants with varying COVID-19 exposure levels (p = 0.001). The regression analysis demonstrated that anxiety levels were significant predictors of depression (p < 0.001). There is a significant difference in the depression mean between participants with high levels of anxiety (≥10) compared to others with levels <10. Furthermore, significant predictors of anxiety levels included either student or unemployment status (p < 0.001), increased age (≥35) (p = 0.049), female gender (p = 0.009), marital status of not being married, divorced, or widowed (p = 0.004), low monthly income (p = 0.019), and increased depression level (p < 0.001).

Conclusion: This study provides evidence of significant depression and anxiety levels among participants, with higher COVID-19 infection exposure correlating with increased scores for both. Anxiety was identified as a significant predictor of depression. Demographic factors, such as employment status, age, gender, and marital status, played a role in influencing anxiety levels. The findings highlight the need for targeted mental health interventions to address the psychological impact of COVID-19 infection exposure and support affected individuals effectively.

KEYWORDS
COVID-19, anxiety, depression, COVID-19 exposure, Saudi Arabia (KSA)


Introduction

The global impact of the COVID-19 pandemic extended to Saudi Arabia, resulting in a significant health crisis (1, 2). Saudi Arabia has recorded a substantial number of confirmed COVID-19 cases and associated deaths (3). The COVID-19 pandemic has had a significant impact on psychological wellbeing globally, affecting both the general population and vulnerable subgroups. This has resulted in various symptoms of psychological distress, including fear, worry, avoidance, emotional symptoms, posttraumatic stress symptoms, substance abuse, physical symptoms, fatigue, loneliness, and aggressive behaviors (4–21).

It is inevitable that the COVID-19 has caused varying degrees of traumatization among almost all individuals (22). Extensive literature suggests that the magnitude of this impact is influenced by a complex interplay of biopsychosocial factors. For instance, individuals who demonstrate resilient stress responses and maintain a positive appraisal of the coronavirus crisis tend to exhibit more favorable psychological and biological outcomes during the pandemic (23, 24).

Furthermore, it has been recognized that COVID-19 itself can have significant implications for the mental wellbeing of those affected (25). Research utilizing electronic health records has investigated the correlation between neuropsychiatric symptoms and clinically diagnosed mental disorders (26, 27). A 1-year follow-up study using data from the US Veterans Affairs database examined the prevalence of mental disorders among 153,848 individuals who had survived SARS-CoV-2 infection. In comparison to both a contemporary and historical control group (27), the study found a prevalence of 1.35 for anxiety disorders and 1.39 for depressive disorders.

In the context of Saudi Arabia, a study conducted by Al-Gelban (28) highlighted anxiety, depression, and substance abuse as the most prevalent mental health conditions. Notably, the stigmatization of mental illness in Saudi society can create impediments to seeking mental health services, as individuals may fear the associated shame and discrimination (29). In a study by AlAteeq et al. (30), it was found that more than 50% of Saudi participants with a mood disorder reported concealing their mental illness from others to avoid situations that might subject them to stigmatization. However, COVID-19 may exacerbate the situation and increase the prevalence of mental health disorders. The Global Burden of Disease (GBD) study, conducted by Santomauro et al. (31), conducted a global analysis and estimated that the COVID-19 pandemic has resulted in a 28% increase [95% uncertainty interval (UI): 25–30] in major depressive disorders and a 26% increase (95% UI: 23–28) in anxiety disorders. These estimates were based on imputations and modeling using survey data on self-reported mental health problems.

The rapid and extensive spread of COVID-19 in Saudi Arabia (KSA) prompted individuals to implement a range of strategies and control measures, including welfare and relief initiatives, to address the escalating situation (1, 32). Additionally, research has indicated that the swift dissemination of COVID-19 within Saudi Arabia (KSA) has been associated with an upsurge in psychological symptoms among various segments of the population. These symptoms encompass stress, affective symptoms, insomnia, and obsessive-compulsive symptoms (33–42).

Nevertheless, the majority of the conducted studies in Saudi Arabia have taken place during the pandemic and lockdown periods, providing valuable insights into various aspects of the situation (33, 34, 36–45).

However, few studies have specifically investigated the association between mental health disorders and exposure to COVID-19 infection. This gap in the literature leaves us with a limited understanding of the prevalence of mental health disorders, particularly depression and anxiety, especially after discontinuing mandatory COVID-19 measures.

Addressing this gap is crucial from a clinical perspective. Gaining insights into the prevalence of depression and anxiety after the discontinuance of mandatory COVID-19 measures can guide healthcare providers and policymakers in developing targeted interventions and support systems. Understanding the potential relationship between these mental health disorders and exposure to COVID-19 infection can inform preventive measures and early interventions to mitigate the psychological impact of the pandemic.

By conducting this study, we aim to fill the existing knowledge gap and contribute to the body of evidence regarding mental health. The findings will not only enhance our understanding of the psychological consequences of the pandemic but also provide valuable insights for healthcare professionals to tailor their services and resources to meet the specific needs of individuals at high risk of depression and anxiety.



Materials and methods


Study design and sampling strategy

This cross-sectional study focused specifically on the Jazan region of Saudi Arabia to investigate the relationship between exposure to COVID-19 infection and depression-anxiety levels. The Jazan region, located at the southern border of the Kingdom of Saudi Arabia, has previously shown a seroprevalence of 26% for SARS-CoV-2 antibodies after the first wave of the pandemic (46). This emphasizes the importance of examining the association between mental health disorders, such as depression and anxiety, and COVID-19 exposure in this region.

To collect data, a convenience sampling method was utilized, resulting in a predominantly female sample (85.4%) with undergraduate education (74.5%). Social media platforms, including Facebook, WhatsApp, and Telegram, were employed as effective recruitment tools, leading to the completion of 377 online surveys.

The online survey consisted of mandatory questions to ensure participant responses and minimize response bias. The inclusion criteria were clearly defined, encompassing individuals aged 18 years and above, currently residing in Saudi Arabia, and without apparent cognitive deficiencies. Participants below 18 years of age or unable to understand the Arabic language were excluded.

All eligible participants were invited to voluntarily participate in the study and provided online informed consent. The survey was distributed between 1st August and 8th September 2022, after the discontinuation of various COVID-19 measures and policies, such as quarantine, lockdown, mandatory face mask usage, and social distancing guidelines in Saudi Arabia. However, certain recommendations remained in effect, advising individuals with COVID-19 symptoms to stay at home as a precautionary measure.

The sample size was determined through a formal power calculation using the Raosoft sample calculator software. The calculation was conducted at a 95% confidence level with a 5% confidence interval. The results showed that at least 377 participants are required for the study.



Measures

The survey questionnaire include:


1.This study encompasses various demographic characteristics, including age, gender, family size, nationality, marital status, education level, monthly income, employment status, and presence of chronic diseases. The questionnaire comprises questions pertaining to these aspects.

2.The assessment of COVID-19 exposure involves five questions. Participants are asked about their own, their family members’, or friends’ diagnoses with COVID-19, their neighbors’ diagnoses with COVID-19, and if anyone in their household experienced symptoms of COVID-19 such as a high temperature or a dry cough or was suspected of having it. Each “yes” response to these questions was assigned one point. The total score ranges from 0 to 5, where a score of 3 or more is considered a high level of exposure.

3.The severity of depression was evaluated using The Patient Health Questionnaire-9 (PHQ-9) (47), a self-reported measure. The total scores were categorized as minimal or no depression (0–4), mild depression (5–9), moderate depression (10–14), moderately severe depression (15–19), or severe depression (20–27). The Arabic version of the PHQ-9 instrument, which had been validated among the Saudi population, was used. This version was obtained from the Saudi Ministry of Health (SMOH) website and was used with primary healthcare patients in primary healthcare centers. The PHQ-9 Arabic version showed good internal consistency, with a Cronbach’s alpha of 0.857. The test-retest reliability results showed that the PHQ-9 Arabic version was highly reproducible, with an ICC of 0.88 (0.71–0.95), P-value 0.001 (48). The cut-off score for depression was set at ≥10 points, as proposed by Kroenke et al. (47).

4.The severity of anxiety was assessed using The Generalized Anxiety Disorder (GAD-7) (49), a self-reported scale with high reliability and validity. The total scores were classified as minimal or no anxiety (0–4), mild anxiety (5–9), moderate anxiety (10–14), and severe anxiety (15–21). The Arabic version of the GAD-7, which had high validity, was used. This version was obtained from the SMOH website and was used with primary healthcare patients. The reliability of the Arabic version of the GAD-7 was acceptable, with a Cronbach’s alpha of 0.763 and all items were well correlated with the total scale as well as with each other. The cut-off score for anxiety was set at ≥10 points, as proposed by Spitzer et al. (49).





Ethical consideration

In addition to obtaining ethical approval from the University of Jazan, this study also ensured the confidentiality of participant information. All data collected from participants was kept secure and only accessible to the research team.

Furthermore, the study adhered to principles of autonomy, meaning that participants were fully informed about the study’s purpose, procedures, and potential risks and benefits. They were given the opportunity to ask questions and provide online informed consent before participating. The consent form included information about the study’s confidentiality measures and reassured participants that their personal information would not be shared outside of the research team. Each participant had the option to withdraw from the study at any time without penalty.



Statistical analysis

The collected data were analyzed using SPSS (Statistical Package for Social Sciences) version 26. Descriptive statistics were employed to summarize and describe the data, including the prevalence of mental health problems. Independent sample t-test were utilized to compare the means of two groups, and one-way ANOVA was employed for comparing means across more than two categorical groups, thereby enabling the assessment of significant differences in mental health among participants. All statistical analyses were conducted at a predetermined significance level of 0.05.

To explore the predictors of mental health disorders, a multiple regression analysis was performed using the Enter method. In this analysis, all independent variables, encompassing sociodemographic factors and COVID-19 exposure, were included as predictors. By examining the relationship between these variables and mental health disorders, the study sought to obtain a comprehensive understanding of the potential influences and associations between them.




Results


Demographic characteristics of participants

The study’s sample comprised 377 participants. Table 1 presents a summary of the participants’ demographic characteristics. The mean age was 30.97 (SD = 9.072), with a range of 18–62 years. Most of the participants were female (85.4%) and Saudi nationals (92.8%). Most were married (57.9%) and held an undergraduate degree (74.5%). In terms of monthly income, 34.5% earned more than 10,000 SAR1, while 33.4% earned less than 1,000 SAR. More than two-thirds (61%) had chronic diseases. In terms of employment status, more than half (51.5%) were employed, 46.1% were students, and 2.4% were not working.


TABLE 1    Demographic characteristics of participants (N = 377).

[image: Table 1]



The level of COVID-19 exposure among study participants

The results of the study show that participants perceived a moderate to high level of COVID-19 exposure, with a mean score of 2.98 (SD = 1.48) and a median score of 3. Additionally, a considerable proportion of participants reported a personal or immediate family’s diagnosis of COVID-19, with 34.5% indicating that a family member had been diagnosed with the disease. Many participants (88.1%) reported knowing someone who had been diagnosed with COVID-19.

Regarding the participants’ communities, 70% reported that people in their community had been diagnosed with COVID-19. Moreover, 62.6% of the participants had someone living with them who had COVID-19 symptoms or was suspected of having the disease.



Association between depression and independent variables among study participants: results of independent t-test and one-way ANOVA

The study found that the mean level of depression among participants was 7.83 (SD = 6.43), and 20% of the participants had moderate to severe depression using a cutoff score of 10 on the depression scale. Table 2 presents the means of independent variables in relation to depression levels based on independent t-Test and one-way ANOVA. The results indicated no significant differences in the mean scores between participants who were 35 years or older and those under 35 years (p = 0.709), or between males and females (p = 0.599). Additionally, the mean scores were not significant between those with a family size of less than five and those with a family size of five or more (p = 0.063), as well as between Saudi and non-Saudi individuals (p = 0.91) and between those infected with COVID-19 and those who were not (p = 0.805).


TABLE 2    Comparison of mean variables with depression levels based on independent T-test and one-way ANOVA.
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However, significant differences were observed in the mean scores between participants with different education levels (p = 0.002), monthly income levels (p = 0.021), chronic disease status (p = 0.008), employment status (p = 0.001), and COVID-19 exposure levels (p = 0.001).

Furthermore, participants with an anxiety level less than 10 had a lower mean score of depression, while those with an anxiety level greater than or equal to 10 had a significantly higher mean score. The difference in means between the two groups was found to be statistically significant with a significance level of 0.001.



Association between anxiety and independent variables among study participants: results of independent t-test and one-way ANOVA

The study found that the mean score of anxiety level among participants was 6.75 (SD = 6.57), and 26% of the participants had moderate to severe anxiety using a cutoff score of 10 on the anxiety scale. Table 3 displays the mean scores and standard deviations of different independent variables in relation to anxiety levels among participants using one-way ANOVA and independent sample t-test. The findings revealed that age, family size, gender, marital status, nationality, and COVID-19 infection did not show significant differences (p > 0.05). However, education, monthly income, chronic disease, employment status, COVID-19 exposure, and depression levels showed significant differences among participants (p < 0.05).


TABLE 3    Comparison of mean variables with anxiety levels based on independent T-test and one-way ANOVA.
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The multiple linear regression analysis presented in Table 4 examined the predictors of depression levels. The results indicate that among the variables assessed, anxiety level emerged as a statistically significant predictor of depression (β = 0.626, p < 0.001). These findings suggest a significant positive relationship between anxiety level and depression, indicating that as anxiety level increases, depression levels are expected to increase accordingly.


TABLE 4    Multiple linear regression analysis results for depression.
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Table 5 displays the results of a multiple linear regression analysis aimed at examining the relationship between several independent variables and anxiety level. The analysis yielded some significant predictors of anxiety level, including employment status (p < 0.001), age (p = 0.049), gender (p = 0.009), marital status (p = 0.004), monthly income (p = 0.019), and depression level (p < 0.001).


TABLE 5    Multiple linear regression analysis results for anxiety.
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These results indicate that individuals who are students or unemployed, older, female, unmarried (single, divorced, or widowed), or have lower monthly income are more likely to experience higher levels of anxiety.

Conversely, some independent variables were found to have no significant relationship with anxiety level, including education (p = 0.953), family size (p = 0.758), nationality (p = 0.235), and COVID-19 exposure (p = 0.481).




Discussion

This study aimed to assess the prevalence of mental health disorders, specifically depression and anxiety, and to investigate the relationship between these disorders and exposure to COVID-19 infection.

The study revealed that the mean level of depression among participants was 7.83 (SD = 6.43), with 20% of the participants experiencing moderate to severe depression, as determined by a cutoff score of 10 on the depression scale. Furthermore, the study found that the mean score of anxiety level among participants was 6.75 (SD = 6.57), with 26% of the participants experiencing moderate to severe anxiety, using a cutoff score of 10 on the anxiety scale.

Participants who had higher levels of exposure to COVID-19 were found to have significantly higher levels of depression and anxiety than those with less exposure. The results of the regression analysis further emphasized the significance of certain factors in predicting depression level. Specifically, the findings suggest that anxiety level is a significant predictor of depression level (t = 7.970, p < 0.001). Moreover, there is a significant difference in the mean depression scores between participants with high levels of anxiety (≥10) compared to those with lower levels (<10).

Furthermore, significant predictors of anxiety levels included either student or unemployment status (p < 0.001), increased age (≥35) (p = 0.049), female gender (p = 0.009), marital status of not being married, divorced, or widowed (p = 0.004), low monthly income (p = 0.019), and increased depression level (p < 0.001).

The study’s results indicate a significant burden of mental health disorders in the population. The findings are particularly concerning as 20% of participants experienced moderate to severe depression and 26% displayed symptoms of anxiety. These findings align with previous studies, suggesting that the pandemic has had a lasting impact on mental health (50–52). The high prevalence of depression and anxiety is consistent with other studies conducted during the pandemic, which suggest that the pandemic has led to a significant increase in mental health disorders (53, 54). The findings highlight the need for continued monitoring and support for mental health services in the aftermath of the pandemic, as the impact of the pandemic on mental health may persist even after the pandemic has subsided (55, 56).

When comparing the results based on previous studies conducted on the general population in Saudi Arabia, this study’s findings revealed that 20% of the participants experienced moderate to severe depression, and 26% experienced severe or extremely severe anxiety. These rates were relatively lower than those reported in previous studies conducted among various population categories in Saudi Arabia, such as healthcare workers (57, 58). It is important to note that these studies primarily focused on healthcare workers, who are known to be particularly affected by pandemics and natural disasters due to their direct exposure (58). However, the prevalence reported in this study is lower compared to a systematic review study conducted by Alzahrani et al. (43), in which the overall prevalence was 30% for depression and 29% for anxiety. This inconsistency may be attributed to the studies included in the systematic review, which were conducted during a year of COVID-19 pandemic characterized by uncertainty, unanticipated, unemployment, and mandatory isolation, all of which caused adverse psychological effects.

In contrast, our study demonstrated a higher prevalence of depression and anxiety symptoms compared to a cross-sectional study conducted among the general Saudi population. The earlier study reported a rate of 13.9% experiencing severe symptoms of anxiety and 16.4% experiencing severe symptoms of depression, even though more than half of the participants were female and had at least a bachelor’s degree (39). Several factors could contribute to the discrepancy in these findings. Firstly, the timing of data collection in our study occurred after a significant number of participants had been infected, which could have influenced the higher prevalence of depression and anxiety symptoms. Additionally, variations in the scales and cut-off points used for psychological assessment might have influenced the outcomes. Therefore, to obtain a comprehensive understanding of the psychological impact of the pandemic and accurately determine prevalence rates over time, a longitudinal study is warranted. Such a study would allow for a more in-depth analysis of changes in depression and anxiety levels and provide valuable insights into mental health care.

In addition, our results are higher compared to the national study conducted by Alhabeeb et al. (59) using a cross-sectional design. They employed a phone interview survey with 6,015 participants, utilizing a quota sampling strategy. In their study, the national prevalence of individuals at risk of Major Depressive Disorder (MDD) and Generalized Anxiety Disorder (GAD) was found to be 12.7 and 12.4%, respectively. These disparities in prevalence may be attributed to the overrepresentation of chronic disease patients and female participants in our study. However, it is important to note that the national study did not specifically report the percentage of people with chronic diseases. Therefore, comparing the two studies directly may have some limitations.

Study results demonstrated a significant difference in the levels of depression and anxiety between participants who had high exposure to the COVID-19 infection and those who had low exposure to the infection. A recent study conducted by Alhakami et al. (36) in Saudi Arabia also supports these findings, revealing increased levels of COVID-19 anxiety syndrome in individuals diagnosed with COVID-19 compared to those without a diagnosis. This suggests that the COVID-19 anxiety syndrome may contribute to the long-lasting psychological symptoms associated with stressful events related to COVID-19 (14, 60–62). Furthermore, the COVID-19 exposure has been found to increase the use of dysfunctional coping strategies, such as avoidance behaviors (61, 63), due to the fear and threat associated with the virus. These maladaptive coping mechanisms can trap individuals in a perpetual state of fear and anxiety, hindering their recovery and normal functioning. Consequently, this sustained distress may contribute to the persistence of psychological disorders beyond the pandemic’s duration (61, 64). Moreover, a COVID-19 diagnosis can trigger various forms of anxiety, such as persistent concerns about the virus, excessive worry about contracting it, and preoccupation with associated bodily symptoms (7, 8, 65–68).

However, it is important to note that a study conducted by Mansueto et al. (14) in Italy found no significant difference in the occurrence of COVID-19 anxiety syndrome between individuals who had been exposed to COVID-19 and those who had not. These disparities in findings may be attributed to methodological variations between the studies, including cultural, social, and healthcare differences. To gain a comprehensive understanding of the relationship between COVID-19 infection, anxiety, and depression across diverse populations and contexts, further research is necessary.

Another possible explanation for the significant association between COVID-19 infection exposure and higher levels of depression and anxiety among participants could be attributed to biological factors. In a study conducted by Kucukkarapinar et al. (69), the researchers investigated the potential link between alterations in the tryptophan-kynurenine (TKP) pathway and the occurrence of psychiatric symptoms following COVID-19 infection. The findings of the study suggested that changes in the TKP pathway might contribute to the development of long-term psychiatric disorders, specifically depression and anxiety, after exposure to COVID-19. These results highlight the potential of the TKP pathway as a biomarker for identifying these psychiatric disorders, and targeting this pathway could have implications for preventing future viral infections associated with depression and anxiety. Therefore, it is crucial to conduct comprehensive studies utilizing a biopsychosocial model to enhance our understanding of the complex relationship between the biological effects of the virus on individuals exposed to COVID-19 infection and the psychological aspects of the pandemic, including the fear of infection and the impact of isolation. By considering biological, psychological, and social factors, such research would provide valuable insights into the broader implications of COVID-19 on mental health. Furthermore, it would facilitate the development of targeted interventions and support systems that address the unique needs of individuals affected by the COVID-19 infection and the ongoing challenges posed by the pandemic.

The finding that anxiety level is a significant predictor of depression level in our study is in line with previous research that has shown a strong association between these two mental health issues (70). This suggests that addressing anxiety may be a crucial step in preventing or treating depression. Additionally, our study found a trend toward significance for monthly income as a predictor of depression level, indicating that financial stressors may also contribute to the development of depression. These results highlight the importance of considering both mental health and financial factors when addressing the impact of the pandemic on mental health.

The results of our study suggest that several demographic and mental health factors may play a role in the development of anxiety. Specifically, our findings indicate that unemployment status, increased age, female gender, marital status (single, divorced, or widowed), low monthly income, and increased depression levels are all significant predictors of anxiety levels.

These findings are consistent with previous research that has identified similar demographic and mental health factors as predictors of anxiety in general [e.g., (36, 39, 44, 71, 72)]. For example, previous studies have suggested that individuals unemployed or low income are more likely to experience anxiety than those employed or have higher income (44). Similarly, research has shown that women are more likely to experience anxiety than men (36, 39, 44, 71). Previous evidence has indicated that females were approximately two times more likely than men to experience symptoms of depression, anxiety, and stress during the pandemic (39). There are several potential reasons for the heightened probability of anxiety among women. Even though many COVID-19 measures have been discontinued, concerns and fears regarding infection remain, particularly among women (14, 36). For example, the high level of COVID-19 anxiety syndrome in women compared with men could potentially contribute to a significant prevalence of mental health disorders among women (14, 36).

Several studies conducted in Saudi Arabia have reported similar findings to our study regarding the strong association between depression and anxiety during the pandemic. For example, a study by AlAteeq et al. (73) found that individuals with higher levels of depression were more likely to experience anxiety symptoms during the pandemic. These studies support our findings and suggest that addressing both depression and anxiety may be crucial for promoting mental health.


Limitation

Several limitations should be taken into consideration when interpreting the findings of this study. Firstly, the study focused on the exposure to COVID-19 infection without considering the timing of the infection. The timing of infection could potentially influence the level of mental health disorders experienced by individuals. Additionally, the exposure is dependent on self-reported results provided by the participants, without determining evidence of infection such as a positive COVID-19 test or other diagnostic tests. Additionally, other important factors associated with the pandemic, such as isolation, lockdown measures, mask wearing in public locations, and working from home, were not included in the analysis. These factors have been recognized as significant contributors to mental health outcomes during the pandemic and their exclusion may limit the comprehensive understanding of the impact on mental wellbeing.

Secondly, the use of convenience sampling in this study introduces a potential limitation. Convenience sampling involves selecting participants based on their accessibility and willingness to participate, often using readily available individuals or groups (74). While convenience sampling can be convenient and cost-effective, it may result in a biased sample that does not accurately represent the broader population of interest. In this study, participants were recruited primarily through online platforms and social media, which may attract individuals who are more active online or have specific characteristics that differ from the general population.

Furthermore, there was an overrepresentation of females and undergraduates in the study, which may have skewed the findings and limited their generalizability. The higher proportion of females and individuals enrolled in undergraduate programmes in the study may not adequately capture the experiences and mental health outcomes of other demographic groups within the Saudi Arabian population, such as males, or individuals with different educational backgrounds. This overrepresentation of certain groups restricts the ability to draw comprehensive conclusions about the entire population.

Indeed, an important limitation of our study is the potential influence of confounding factors on the reported prevalence of mental health disorders. Participants who had greater exposure to the COVID-19 pandemic and individuals with pre-existing chronic diseases could introduce biases that may affect the findings. It is crucial to recognize that individuals with higher exposure to the pandemic might experience heightened levels of depression and anxiety. Similarly, participants with pre-existing chronic diseases may have a higher baseline risk for mental health disorders, potentially leading to an overestimation of prevalence compared to the general population.

Additionally, it is important to consider the potential for response bias due to the use of self-administered surveys. Self-report measures of mental health may be influenced by social desirability bias, where participants provide responses that they perceive as socially acceptable rather than accurately reflecting their true experiences. This could affect the validity and reliability of the collected data. To obtain more accurate outcomes, it is essential to conduct both retrospective and prospective studies. Retrospective studies involve examining past events or data to analyze their effects on mental health outcomes. On the other hand, prospective studies involve following participants over time to observe and assess changes in mental health. By conducting both types of studies, researchers can gather more precise and reliable data, enabling them to reinforce the need for targeted public mental health strategies with stronger evidence. This comprehensive approach would enhance our understanding and inform effective interventions in mental health promotion.

Furthermore, one notable limitation of this study is the utilization of a small sample size. The number of participants included in the research was limited, which may have implications for the generalizability and statistical significance of the results. Therefore, conducting research with larger and more diverse samples could provide more comprehensive insights and enhance the reliability of the study’s findings.

Lastly, it is important to note that the cross-sectional design of this study introduces a limitation in terms of establishing causal relationships (75). A cross-sectional research approach captures data at a single point in time, providing a snapshot of mental health without accounting for the sequence of events or the long-term effects of the pandemic. Therefore, drawing definitive conclusions about cause and effect becomes challenging. Therefore, future research could consider employing a longitudinal design, which would allow for the examination of changes over time and provide more insights into the long-term impacts of the pandemic on mental health.




Conclusion

The study identified a substantial burden of mental health disorders, specifically depression and anxiety, among the participants. It was observed that individuals with higher exposure to COVID-19 infection experienced significantly elevated levels of depression and anxiety. Given these findings, it is crucial to address both depression and anxiety to promote mental wellbeing in Saudi Arabia. Sustained monitoring and provision of support for mental health services are necessary in the post-pandemic period, as the lingering effects on mental health may persist even after the pandemic has subsided.
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Background: Due to public restrictions during the early stages of the COVID-19 pandemic, many people were unable to visit and bid a proper farewell to their dying loved ones. This study aimed to address the loss-oriented aspects of grief and bereavement of relatives and relate these to the support they may have received from their dying relative's caring professionals.

Materials and methods: People from Germany who experienced bereavement during the COVID-19 pandemic were enrolled in a cross-sectional study between July 2021 and May 2022, using standardized questionnaires (i.e., ICG, Inventory of Complicated Grief; BGL, Burdened by Grief and Loss scale; WHO-5, WHO-Five Wellbeing Index; and 5NRS, perception of burden related to the pandemic).

Results: Most participants (n = 196) had the opportunity to visit their relatives before death (59%). When this was not possible, being burdened by grief and loss was significantly higher (Eta2 = 0.153), while this had no significant influence on complicated grief or psychological wellbeing. Furthermore, 34% of participants felt well-supported by the treatment/care team. Their own support was moderately correlated with BGL scores (r = −0.38) and marginally with ICG scores (r = −15). Regression analyses showed that complicated grief symptoms as the dependent variable were predicted by (low) psychological wellbeing, relational status, and the perception of COVID-19-related burden (R2 = 0.70). In contrast, BGL as the dependent variable can be best explained by the perception of emotional affections because of restricted visits shortly before their death, by the (short) duration of visits before death, and by the relational status (R2 = 0.53). Although both were interconnected (r = 0.44), their predictor pattern was different.

Conclusion: Being able to visit dying relatives was important for the mourning and bereavement processes. This emotional aspect was more relevant to the normal, non-pathological grief and loss processes than to complicated grief processes. Support from their dying relatives' treatment/care team was highly relevant to the mourning process, but the visiting relatives often lacked information about additional resources such as psychologists or pastoral care professionals or had limited access to them.
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1. Introduction

Due to public restrictions during the early stages of the COVID-19 pandemic, many people were unable to visit and bid a proper farewell to their dying loved ones. Aware of this dramatic situation, even the federal president of Germany, Frank-Walter Steinmeier, held a central event in memory of the victims of the COVID-19 pandemic in Berlin on 18 April 2021, giving voice to the harm and suffering experienced by the deceased and their bereaved relatives, families, and friends (1). Due to quarantine protocols, most nursing/caring homes, hospitals, and hospices were closed to visitors. Terminally ill patients were isolated from others, including their relatives, and were often dying alone. In the best cases, visits—with protective masks and clothing—were reduced in number or permitted at least in the final phases of dying. This had an impact on both the dying people and their visitors, who were used to living with their relatives for decades in close relationships. Due to the physical distancing and social isolation regulations, the bereavement rituals were restricted as well, and even visits to public funerals were held remotely (2, 3). What impact did these pandemic-related restrictions have on the experience of loss and grief among people who lost their relatives during the pandemic?


1.1. Difficult bereavement processes because of pandemic-related restrictions

Evidently, the pandemic “has disrupted grief experiences of bereaved relatives and altered accustomed ways of coping with loss” (4). Social isolation resulted in a lack of physical and emotional support for the dying by family and friends—who themselves felt lonely and disrupted (5). The review by Stroebe and Schut on bereavement in times of the COVID-19 pandemic underlined various emotional reactions of bereaved people toward governmental institutions on the one hand and healthcare professionals on the other, which may aggravate prolonged grief (5). In their overview, van Schaik et al. (4) also addressed the “effect of absence during final moments” and the “lack of involvement in the caring process.” Goveas and Shear (6) described the risk factors of prolonged grief processes. A relevant risk factor of poor bereavement was related to pandemic-related restrictions, particularly the “need to isolate patients to control the spread of COVID-19” (7). Isolation of patients in intensive care units was a relevant stressor for patients' relatives even before the pandemic (8), and it has been related to complicated grief, post-traumatic stress, and depressive symptoms, summed up as post-traumatic stress disorder symptoms (9).

Selman et al. (7) described recommendations for hospital clinicians to support relatives' bereavement processes. These additional tasks (given as advice) could be regarded as an additional burden, as most of the hospital staff had to deal with increasing stress and work overload and, simultaneously, had to cope with their own fears and worries (10). They were not only caring for the dying (both with COVID-19 infection and without) but also for their patients' grieving relatives (7, 11). Consequently, the risk of compassion fatigue and burnout among healthcare professionals was high, which was aggravated by the pandemic situation (12). Unresolved grief, as measured with the Inventory of Complicated Grief (ICG), was reported not only by patients' relatives but also by nursing staff during the pandemic (13). In their study from Iran, a large proportion of nurses were reported to experience complicated grief [particularly women and nurses working in COVID-19 intensive care units (ICUs)], and this was ascribed to their “frequent exposure to patients' deaths” (13). Nevertheless, findings from ICU staff members from Iran who lost their own family members during the pandemic showed that they had complex grief processes, but that they paid “more attention to their patients and the people who were accompanying the patient” (14).



1.2. Different courses of grief processes because of pandemic-related restrictions

Loss of a beloved person usually results in grief and bereavement processes associated with feelings of sadness, guilt, and anger, among others (15). These normal, non-pathological processes are mostly self-limiting as people learn to cope with their loss. The necessary mourning process requires time. However, in some situations, people experience prolonged phases of grief, which can be regarded as a disorder. The International Classification of Diseases (ICD-11) uses the diagnosis “Prolonged Grief Disorder” (PGD), which is defined as a “persistent and pervasive longing for the deceased” or a “preoccupation with the deceased” (more than 6 months) accompanied by intense emotional pain (15–17). An additional concept is “complicated grief” (CG), which points in a similar direction but uses other diagnostic criteria (18, 19).

Given the assumption that COVID-19-related circumstances may result in prolonged grief reactions (20), it is important to describe the loss characteristics and circumstances, as well as the grief levels of people before and within the pandemic. Eisma and Tamminga (21) confirmed that the different grief levels (which were higher in COVID-19 deaths than in natural deaths) can be explained by the “expectedness of the death and the inability to say goodbye.” They argued that people infected with COVID-19 (who were finally dying) were more often treated in ICUs, which means that they had reduced accessibility to visitors and that COVID-19 deaths were followed by “altered funeral services,” which affected grief rituals (21). However, there is little empirical evidence on this topic (22). A large fraction of people whose relatives were dying because of a COVID-19 infection reportedly showed signs of clinically relevant dysfunctional grief (23). In that study, participants' functional impairment was not related to sociodemographic data or time since loss but to COVID-19, the need for professional help, and the closeness of the relationship. However, during the pandemic, people were also dying without a COVID-19 infection, and their relatives were affected by the restrictions as well.

PGD was high (67.5%) in a self-selected sample who lost a significant other between October 2020 and July 2021 (24). In the study, the time since death and the closeness of the relationship were relevant factors. Even before the pandemic, Kentish-Barnes et al. (9) showed that, after the death of a relative in an ICU, which is characterized by restricted access to visits, 52% of people had symptoms of CG. Downar et al. (25) compared the relatives of those who died of COVID-19 or other conditions during the first wave of the pandemic or of those who died before its onset. In their study, 29% of family members had severe grief symptoms, and the prevalence of grief was similar between both cohorts studied before and during the pandemic. They found no association between the severity of grief and sociodemographic factors, physical presence, or relationship with the deceased (25). Thus, any deadly loss during pandemic-related restrictions might have been painful for the bereaved; thus, the conditions of parting and the support they received were crucial. Qualitative analyses of the “Bereavement Welfare Hub” in London showed that good communication between the ward members and the patient, the ability to visit and be present at death, family and community support, bereavement support, and death rituals and customs positively influenced the bereavement experiences and grief status of those who sought support during the first wave of the pandemic (26). Thönnes and Noll-Houssong (27) highlighted that it has not yet been possible to validate the assumed increased prevalence of persistent mourning disorders. There remains a dearth of empirical studies taking into account the bereaved relatives who experienced the loss of a beloved person due to or during the pandemic (21, 22, 28, 29). Chen and Tang (22) concluded in their study of 422 Chinese participants who were bereaved due to the COVID-19 pandemic that serious attention needs to be paid to the mental health issues of these people. Almost 70% of this group had a moderate-combined or high-combined symptom profile of prolonged grief. The researchers also emphasized the need for special care for those who lost someone younger, those who lost a partner, or those who shared a close relationship with the deceased.



1.3. Aim of this study

In our study, we thus focused on the loss-oriented aspects of bereavement and grief of relatives, as well as the support they may have received from caring professionals (i.e., the hospital, nursing home, and hospice). We differentiated CG and the difficulties of letting go and the perception of loss (because of pandemic-related restrictions) among people who were bereaved during the COVID-19 pandemic. Owing to the relevance of the positive influence of good communication and psychological support by the ward, as well as the respective bereavement support (26), we also addressed support satisfaction and the wish for psychological or pastoral accompaniment. We studied these perceptions in relation to relatives' satisfaction with the support they received from the treatment/care team of their dying relatives and the possibility of visiting their relatives shortly before their death. We further addressed the relational status, as some studies reported it to be of relevance (24), while others did not (25).

According to the findings from the literature described above, we assumed that the intensity of normal, non-pathological grief processes (in terms of the burden of grief and loss) is inversely related to both the possibility of visiting the dying relatives (9, 21) and the support received from the care team (23, 26). In contrast, CG processes depended on several other factors, including feelings of sadness, guilt, social isolation/loneliness, and disruption during the pandemic (5, 9), which we regarded as the perception of burden and psychological wellbeing. Thus, CG processes seem to be less dependent on the possibility of visiting dying relatives and the support received from the care team (Figure 1).
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FIGURE 1
 Theoretical model of selected variables with an influence on grief processes. These topics are addressed by the specific measures described below.





2. Materials and methods

Reporting of methods and data in this cross-sectional survey followed the STROBE guideline of cross-sectional studies, where possible.


2.1. Recruitment of participants

People who were bereaved during the COVID-19 pandemic were invited to participate in an anonymous online survey (via LimeSurvey) between July 2021 and May 2022. The archbishop's pastoral office in Freiburg and the Palliative Care Forum Freiburg drew the attention of relevant people from pastoral care and bereavement support to the research project and asked them to invite mourners to participate. In addition, information was sent to the network of cooperation partners so that participation was also advertised in a snowball system.

As the topic was sensitive, we expected that some participants would again be confronted with the experience of loss. We chose the method of an anonymous survey to give participants the emotional distance they might need; in case they needed to talk to someone about their experiences, the pastoral office team was available, and additional addresses for support were also provided with the survey. There were no incentives for participation. Thus, the participants decided by themselves whether they wanted to participate in the study and to which parts of the questionnaire they wanted to respond to. We inferred that the topic was burdensome for several of the participants who were initially interested and responded only to the first parts of the survey (“starters”). We stopped the survey after 10 months of repeated snowball initiatives when no new responses were recorded. We had no exclusion criteria; instead, we invited all those who have lost a relative during the pandemic to participate.

No identifying details were requested from the participants nor were their IP addresses stored to ensure that their privacy was fully protected from third parties. Further information on data protection was made available on the survey page, where participants had to click on the “consent to participate” box. They were also advised on pastoral care and bereavement support, which they could seek when needed. The study was positively voted for by the ethics committee of the University of Witten/Herdecke (S-122/2021).



2.2. Measures

The questionnaire included sociodemographic data of the participants, information about the deceased and the farewell process, and the resulting need for conversations, talks, and support, among others, which might give relief. The psychometric instruments that were used in the German language version are described in the following sections.


2.2.1. Complicated grief

To address prolonged or CG situations, we used the 19-item ICG by Prigerson et al. (30). The German language version (ICG-D) has good internal consistency in the validation sample (Cronbach's alpha = 0.87) (31) and high consistency in this sample (Cronbach's alpha = 0.92). Representative items are “I feel I cannot accept the death of the person who died,” “I feel drawn to places and things associated with the person who died,” “I feel that life is empty without the person who died,” “I hear the voice of the person who died speak to me,” and “I feel that it is unfair that I should live when this person died.” It scores from never (0), rarely (1), sometimes (2), and often (3) to always (4).

In the German validation study, the mean ICG-D sum score was 36.3 ± 13.2, with a range of 5–66 (31). Prigerson et al. (30) suggested a cut-off level of 25, while Shear et al. (19) used a much higher score of 30. However, in our study, with a mean score of 21 ± 12, one SD above the mean would be 33. As more participants with WHO-5 scores <13 had a mean ICG score of 28 ± 13, we used 33 as a safer cut-off score. Accordingly, we suggested scores <8 as no relevant grief reaction, and scores between 8 and 33 as “normal” grief reactions.



2.2.2. Burdened by Grief and Loss

Perceived difficulties in parting from relatives and the perception of loss because of pandemic-related restrictions were addressed with the 9-item German language scale “Schwierige Abschiednahme und Verlustempfinden” (SAVE), which can be translated as being “Burdened by Grief and Loss” (BGL).

The nine items address feelings of sadness and guilt about the fact that it was not possible to be with the relative during their last days because of pandemic-related restrictions:

“I couldn't spend enough time with my relatives due to the contact restrictions,” “When I think of not being able to adequately accompany my [relative] in his dying, I am still overcome with great sadness,” “I just can't deal with the fact that I wasn't able to adequately accompany my [relative] in his/her dying,” “I still feel terrible that I hardly had a chance to say a proper goodbye to my [relative],” “It hurts so much that my [relative] had to die alone like that,” “I feel it is unfair that I could not visit my dying [relative] regularly,” “I have been with my [relative] all my life, but I was denied that during the Corona pandemic,” “I feel guilty that I could not be there appropriately for my [relative],” “In regard of the death of my [relative], I am still angry that I was not able to visit him as often as I should have.”

They are scored on a 5-point Likert scale ranging from does not apply at all (0), does not really apply (1), indifference/neither yes nor no (2), and applies quite well (3) to definitely applies (4). The respective items of this new scale have excellent internal consistency (Cronbach's alpha = 0.94). The scale is unidimensional and explains 67% of the variance; item loadings range from 0.70 (“I couldn't spend enough time with my relatives due to the contact restrictions”) to 0.89 [“I just can't deal with the fact that I wasn't able to adequately accompany my (relative) in his/her dying”]. The BGL scores correlate strongly with psychological wellbeing (WHO-5: r = −0.54) and moderately with CG (ICG-D: r = 0.47).

As the cut-off, we used one SD above the mean (18 ± 11). This means that scores > 29 indicate a higher burden of grief, scores <7 indicate no relevant burden, and scores between 7 and 29 indicate a moderate burden of grief. Participants with low psychological wellbeing (WHO-5 scores <13) had BGL scores of 23.5 ± 9.8.



2.2.3. Psychological wellbeing

Psychological wellbeing was measured with the WHO-Five Wellbeing Index (WHO-5) (32). It uses five items such as “I have felt cheerful and in good spirits” or “My daily life has been filled with things that interest me.” The frequency of these experiences is scored from at no time (0) to all of the times (5). In this study, we reported the sum scores ranging from 0 to 25 and scores <13 indicated low wellbeing or even depressive states. In this sample, the scale had excellent internal consistency (Cronbach's alpha = 0.93).



2.2.4. Perception of burden

Perceived restrictions of daily life (e.g., being under pressure and stressed, being anxious and insecure, being lonely and socially isolated, and being burdened by a difficult financial-economic situation) because of the COVID-19 pandemic were measured with five numeric rating scales (5NRS), ranging from 0 (not at all) to 100 (very strong) (33). These five variables could be combined to the factor COVID-19-related burden, which had good internal consistency in the validation sample (Cronbach's alpha = 0.80) and in this sample (Cronbach's alpha = 0.78). Scores ranged from 0 (not at all) to 100 (extremely strong).



2.2.5. Satisfaction with care support

Two items addressed satisfaction with the support received by their relatives and themselves from the treatment or care team: “I felt emotionally well-supported by the treatment/care team despite the difficult circumstances” and “I felt well-supported by the treatment/care team.” These perceptions were scored as no, not at all (0), rather no (1), partly (2), rather yes (3), and yes, very well (4).

Participants' wish for additional pastoral or psychological accompaniment could be expressed with two items and a yes/don't know/no scoring.



2.2.6. Possibility of visits shortly before the death of their relative

The possibility of visits shortly before death was answered by a yes or no question. When visits were possible, participants reported that it helped them grieve and that they found it emotionally helpful. However, when visits were not (or only rarely) possible, they reported experiencing emotional affection or expressed that they missed these visits, which hindered the mourning process. Four of these items referred either to the possibility of personal visits shortly before death (V1 “How much did the personal visits support you emotionally in the situation?” and V2 “Looking back, how helpful were the personal visits this for your grieving?”) or to restricted possibilities (V3 “How much did the visit restrictions emotionally affected you down in the situation?” and V4 “Looking back, how much did you miss the visits for your mourning?”). These statements were scored as not at all/hardly (0), rather less (1), indifference (2), rather more (3), and very much (4).



2.2.7. Relational/generational status

The relational/generational status toward the dying person was categorized as parents (G1 generation), partner/brother or sister (G2 generation), or relatives/others.

Participants were also asked about their (emotional) relationship with the deceased. Relationships were categorized on a 5-point Likert scale as very distant (1), rather distant (2), neutral (partly partly) (3), rather close (4), and very close (5).




2.3. Statistical analyses

Descriptive statistics are presented for all relevant variables as frequencies for categorical variables and as means (± standard deviation, SD) for numerical variables. For the different subgroup analyses (i.e., gender, relational status, place of dying, visits at place), analyses of variance (ANOVA) were performed. The focus variables (grief, wellbeing, and burden) were further correlated with different indicators of the possibility of visits and their emotional reactions, as well as perceived support, using first-order correlations (Spearman rho). Linear regression analyses with a stepwise variable selection method based on probabilities (p-values) were performed to identify the best predictors of CG and those of being BGL as dependent variables. These analyses followed the assumptions described in the aim of the study. Missing data relevant to the scales were replaced (multiple imputations), while all other statements were taken as they were and were not replaced. All statistical procedures were computed with SPSS 28.0.

Given the exploratory nature of this study, we set a stricter significance level at a p-value of <0.01. With respect to classifying the strength of the observed correlations, we adjusted the thresholds to r > 0.5 as a strong correlation, an r between 0.3 and 0.5 as a moderate correlation, an r between 0.2 and 0.3 as a weak correlation, and an r < 0.2 as negligible or no correlation. For ANOVA, Eta2 values <0.06 were considered small effects, values between 0.06 and 0.14 were considered moderate, and those >0.14 were considered strong.




3. Results


3.1. Description of participants

A total of 236 people responded to the survey, but 40 of them gave no relevant information about themselves. Of the remaining (83% of those who started to respond), 35 completed the ICG questionnaire but not the other modules (their data were included in the current analysis), while 161 participants completed most of the questionnaire modules (68% of those who started to respond). These three groups did not differ significantly by gender, with non-responders being 6–8 years younger than others (F = 3.0; p = 0.053). In the following, datasets from 196 participants were taken into account.

A majority of the 196 participants were women (77%); they had a mean age of 47 ± 15 [19–86] years (Table 1). Owing to the recruitment routes, Catholics were disproportionately represented (56%); 19% were Protestants, 4% had other religious affiliations, and 21% had none. Furthermore, 50% identified as religious and spiritual (R+S+), 8% as religious but not spiritual (R+S-), 13% as not religious but spiritual (R-S+), and 29% as neither religious nor spiritual (R-S-).


TABLE 1 Description of the study sample (n = 196).

[image: Table 1]

Most of the participants' relatives died in a hospital (57%), 20% died in a nursing home or hospice, and 23% died at home. Additionally, 36% of the deceased people were fathers or mothers (G1 generation), 1% were children (n = 2; G3 generation), 17% were partners/brothers or sisters (G2 generation), and 47% were relatives, friends/other. At the time of the survey, their death occurred 10 ± 7 months ago on average.



3.2. Indicators of grief, burden, and wellbeing

In the entire sample, 54% had low psychological wellbeing (WHO-5 score <13), 24% had moderate psychological wellbeing (scores 13–18), and 22% had high psychological wellbeing (scores >18). Regarding grief responses, 15% had no CG response (ICG score <8), 69% had a normal grief response (scores 8–32), and 16% were suspected to have a CG response (scores > 32). Regarding the BGL, 20% had a low grief burden (BGL scores <7), 61% had a moderate grief burden (scores 7–29), and 11% had a high grief burden (scores > 29).

Slight differences were observed in terms of gender for CG, BGL, and perception of burden, but no such differences were observed for psychological wellbeing (Table 2). Regarding the relationship with the deceased person, the loss of a direct partner/brother or sister resulted in very high ICG and low WHO-5 scores as compared to the loss of a parent or relative/others (Table 2). This relational status was not relevant for being BGL or the perception of burden. Furthermore, the place of dying had no significant influence on the indicators of grief, perceived burden, and psychological wellbeing (Table 2). Spiritual/religious self-categorization also had no significant influence (data not shown).


TABLE 2 Indicators of grief, burden, and wellbeing in the study sample.
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3.3. Visits before the death of their relative

Most of the participants had the opportunity to visit their relatives before death (59%), while this was not possible for 41% of the participants. When this was not possible, being BGL was significantly higher (with a strong effect size), while this had no influence on CG, psychological wellbeing, or perceived burden (Table 2).

Furthermore, 43% of the participants stated that they visited their beloved ones in person shortly before they died, and 31% stated that they did not; the remaining participants did not provide any clear information on this. The frequency of these visits was mostly given as once or twice (42%), on average 5 ± 8 times; the duration of these visits was on average 7 ± 13 h.

A significantly large fraction of participants phoned their relatives shortly before their death (33%), while 67% did not and 7% made video calls. Additionally, 46% stated that phoning was not possible, and 5% had not thought of it. Moreover, 50% felt that it was possible to say goodbye to the person before they died, while 50% did not feel so.

The possibility of personal visits on site shortly before the death of the relatives was perceived by most as emotional support for themselves (72%) and helpful for their mourning (75%). Nevertheless, most of them said that they felt emotionally burdened if they had not visited or had only rarely visited the deceased personally on site shortly before their death (75%), and 68% stated missing this in retrospect.



3.4. Support satisfaction

Most participants felt that despite the difficult circumstances due to the COVID-19 pandemic-related restrictions, their loved ones received good emotional support/care from the treatment/care team (51%), 22% were undecided, and 27% were negative. Moreover, many participants felt that they, as visitors, were emotionally well-supported/cared for by the treatment/care team (34%), 24% felt that they were partially supported, and 42% felt that they were not supported.

The satisfaction that their beloved ones received good emotional support from the team correlated weakly and inversely with CG scores, correlated moderately and inversely with being BGL, and correlated moderately and positively with psychological wellbeing but not with perceived burden (Table 3). In contrast, feeling well-cared for by the team correlated moderately and inversely with being BGL and with the perception of burden, but it did not correlate significantly with CG or psychological wellbeing. However, none of these indicators of burden correlated significantly with the frequency of visits shortly before death, how long ago their relatives had died (months), or their own age (Table 3).


TABLE 3 Correlation analyses.

[image: Table 3]

The support from the treatment/care team was relevant for the visiting relatives. They talked with the treatment/care team about the dying process (29%), talked about farewell and bereavement (19%), and asked organizational questions (33%). Information about pastoral offers or bereavement support was seldom given (12%), and 17% did not want such discussions. Interestingly, 12% reported that they would have liked to receive pastoral support (41% reported they would not have liked it, and 47% were indifferent), and another 12% reported that they would have liked to receive psychological support (49% reported that they would not have liked it, and 39% were indifferent). This wish to receive psychological support/accompaniment was moderately related to CG scores and low psychological wellbeing and weakly related only to the BGL. The intention to receive pastoral support/accompaniment was moderately related to (all of) these indicators of burden (Table 3). Both intentions to receive further support were only weakly related to their satisfaction with the support their relatives or they themselves received (data not shown).

CG scores were moderately related to participants' perceived emotional affections when it was not (or only rarely) possible to visit their relatives in person shortly before their death. They were weakly related to the perception that these visits would have been needed for the mourning process when visits were not possible, and they were similarly related to the perception that these visits would help them grieve (Table 3). Similar associations were not observed for psychological wellbeing or perception of burden (Table 3). However, being BGL was strongly related to perceived emotional affection because visits were restricted, and they missed these visits for mourning; it was moderately related to the possibility of such visits and the duration of visits before death (Table 3). In addition, the BGL was moderately related to satisfaction with the support from the care team and the wish for pastoral accompaniment.



3.5. Requirement of professional treatment

Related to the loss and prolonged grief process, 17% of participants (n = 27) were in treatment (medical doctor or psychologist/psychotherapist). Furthermore, 52% of those with high ICG scores were in treatment (n = 15), and 48% were not (n = 14). Among those with moderate ICG scores, only 10% were in treatment (n = 11); among those with no CG, only one person was in treatment. These differences were significant (p < 0.001, Pearson's Chi-squared test). In contrast, for being BGL, no significant differences in the utilization of professional help (treatment) were observed (data not shown). Of those with high BGL scores (n = 28), 89% were not in treatment (n = 25).



3.6. Predictors of complicated grief and being Burdened by Grief and Loss

As there were several variables with a significant influence on grief reactions, we included these as independent variables in stepwise regression models to predict CG and the Burden of Grief and Loss as dependent variables. As gender had a weak influence, it was added as a confounder.

CG symptoms as a dependent variable were predicted by COVID-19-related burden (explaining 42% of variance), relational status (G2 vs. G1 generation; adding an additional 17% of the explained variance), and (low) psychological wellbeing (adding 10%; Table 4). These three variables together explained 69% of the variance. In this study, the best predictors were relational status and (low) psychological wellbeing.


TABLE 4 Predictors of Complicated Grief and being Burdened by Grief and Loss (stepwise regression analyses).
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Being BGL as a dependent variable was best explained by the perception of emotional affection because of restricted visits shortly before death (which explained 37% of the variance). It was also explained by the relational/generational status (G2 vs. G1 generation; adding 16%) and by the (low) perception of being well-supported by the care team (adding an additional 10% of the explained variance; Table 4). These three variables together explained 63% of the variance. In this study, the perception that the visit restrictions emotionally affected the participants had the strongest effect.

Using Cohen's formula to calculate the effect size of the models (f2 = R2/1-R2), for the first model with R2 = 0.69 and three predictors, we obtained f2 = 2.33 and, finally, achieved a power of 1.00. For the second model, with R2 = 0.603 and three predictors, we obtained f2 = 1.13 and, finally, achieved a power of 1.00. The achieved power confirms that we had the necessary sample size to run the models and predict the reported results.




4. Discussion

In the self-selected sample of people who were bereaved during the COVID-19 pandemic, 54% had low psychological wellbeing. Most of them had the opportunity to visit their relatives before death (59%), while 41% reported that this was not possible. In the early stage of the pandemic, several authors (27, 34–36), as well as pertinent organizations (37), expected grief processes to be aggravated due to and during the COVID-19 pandemic and called for more psychosocial and spiritual support for bereaved people and healthcare staff. Our preliminary results (29) showed a pronounced need for pastoral care and support in the mourning process, especially under the additional burdens brought about by the pandemic. They also indicated the lack of available pastoral care workers, psychological support, and low-threshold references by the caring staff of the facilities in the sense of spiritual care.


4.1. Differences in grief processes

Regarding grief responses in this sample, 16% were suspected to have a CG response. Regarding being BGL, 11% had a high grief burden. Compared to the German validation study by Lumbeck et al. (31), the mean ICG-D score in our sample was lower by 15 points. In our study, higher ICG-D scores were found when the deceased person was a partner/brother or sister (G2 generation) than when the deceased person was a parent (G1 generation) or a relative. The effect size was strong. This finding is consistent with those of Gang et al. (24). In our study, women had higher CG symptoms than men, while the place of dying or access to visits had no significant influence. This is surprising since one might expect restrictions to impair the process. In addition, while Downar et al. (25) did not find any associations between the severity of grief and physical presence, our study and that of Gang et al. (24) found significant relationships between the two factors. These conflicting findings might become more interesting in light of our additional findings. Specifically, we found that the (non-pathological) Burden of Grief and Loss was not dependent on the relational status or place of dying but on accessibility for visits (with a strong effect size). These two processes appear to be different from each other.

Our initial hypothesis was 2-fold. Specifically, we hypothesized that (1) being BGL is inversely related to both the possibility of visiting the dying relative and the support received from the care team and (2) CG processes depend less on the possibility of visiting the dying relative and the support from the care team as other factors might be more relevant. As stated above, we found that being BGL was influenced more by visit restrictions than CG symptoms and by the support from the care team. The best predictors of CG symptoms were relatives' psychological wellbeing and the relational/generational status (G2 vs. G1), while for being BGL, it was the perception that the visit restrictions were emotionally affecting, as well as the relational/generational status (G2 vs. G1) and the feeling of not being well-supported by the team. More relatives with CG symptoms than those with high BGL scores were receiving psychological treatment, and both groups wished to a similar amount that they would have received psychological and pastoral accompaniment. In other words, CG symptoms were observed more often in relatives with low psychological wellbeing (as either the cause or the outcome), while normal, non-pathological grief processes were more significantly related to the inability to bid farewell because of the restrictions. This was emotionally challenging for them because, as relatives, they missed this for their mourning processes. Visiting relatives perceived their visits as an emotional support for themselves and a source of help for their mourning.

These findings are consistent with the qualitative findings of the “Bereavement Welfare Hub” in London, which highlighted the relevance of good communication with the staff, the relevance of being able to visit the dying relatives in person, the relevance of being supported by the family, and the relevance of receiving bereavement support (26). However, our findings added that relatives' psychological wellbeing (as a precondition) might be crucial to their bereavement process, as well as being overburdened by the pandemic situation. This is also linked to the findings of Chen and Tang (22), which indicated that mental health issues of people bereaved during the pandemic require more attention.



4.2. Relevance of staff support

It is important to underline that many participants were satisfied with the emotional support/care from the care team (despite the difficult circumstances due to the COVID-19-related restrictions), both for their dying relatives (51%) and for themselves as visiting relatives (34%). However, a large fraction of them were not satisfied. One might argue that the stressed staff members' primary responsibility was to care for the dying relatives and not for the visitors. Nevertheless, the visiting relatives were also stressed and burdened. Their dissatisfaction, however, hardly led to an explicit wish for further support. Only a few (12%) would have liked to receive additional pastoral or psychological support, and only a small fraction was receiving professional treatment because of their reactions to grief (n = 27).

The care/treatment team could be helpful for the bereaved, despite their own emotional and professional burden (12–14). If the staff noticed that the visiting relatives required emotional support and took care of it, the non-pathological grieving process of these relatives might have been better. In this regard, we observed a statistically significant (moderate) inverse association between being BGL and feeling supported by the team, which was not observed for CG. This might be understood in the light of their low wellbeing scores, suggesting that they might have been less susceptible and receptive to emotional/psychological or other support.



4.3. Implications for support processes

The aforementioned findings underline the important role of care services for the dying and their relatives. The conversations between team members and relatives addressed not only organizational questions but also the dying process, farewell, and bereavement. Only a small group of the bereaved expressed that they required further support from psychologists or pastoral caregivers, while a significantly large fraction said that they were undecided. Interestingly, the opportunity to receive pastoral offers or bereavement support was rarely mentioned in the talks with the care team. When the patients were deceased, the visiting relatives were no longer in contact with the treatment/care team, and they were left alone in their mourning. They lacked information about who could provide additional support because this was not addressed in the talks with the team. Harrop et al. (38) stated that most bereaved people “had not sought support from bereavement services (...) or their General-Practitioner.” Access to such support is difficult. Therefore, they advised, “increased provision and tailoring of bereavement services, improved information on support options and social/educational initiatives to bolster informal support and ameliorate isolation” (38). The findings from our study support these recommendations.

While Selman et al. (7) mentioned the support of relatives' bereavement processes by hospital clinicians, it is also evident that they had high work stress and burden during the pandemic, and they were dealing with their own fears and worries (10), which frequently resulted in compassion fatigue and burnout (12). For them, their patients were at the forefront of their duties, and the visiting relatives were often an additional burden. Müller et al. (39) proposed an adaptation of the British stepped care model for bereavement (40) as a structural framework to improve bereavement care services. They proposed the first step of basic care provided by the social environment and the second step with two parts: (2a) additional basic support by volunteers who accompany the bereaved persons and (2b) more professional psychoeducation counseling or the activation of resources. The third step then comprised the provision of specific psychotherapy for the mourning process for persons with symptoms of PGD.

During the grieving process, social contact by trusted people (i.e., family) is needed (38), in line with steps 1 and 2a of the aforementioned framework. However, the findings of the present study also underline the important role of highly stressed and burdened healthcare providers in supporting the initial bereavement process. They represent one of the first lines of support; hence, they must be included in the very first step of basic care for bereaved relatives, as already implied in the WHO definition of palliative care.

In future studies, such concrete interventions should be verified. A short screening for the intensity of and potential direction of the grieving processes could be implemented. In this regard, relatives' psychosocial, existential, and spiritual needs could also be assessed (41), as well as the required support provided. Whether such support interventions can prevent prolonged grief processes remains to be shown; at the very least, people at risk could be identified and supported more adequately.

During the pandemic, several barriers were identified, and these included “limited availability, lack of appropriate support, discomfort asking for help and not knowing how to access services” (38). Several of these barriers were already identified before the pandemic, including insensitivity, the absence of anticipated support, poor advice, lack of empathy, and systemic hindrance (42). Already in 2015, Aoun et al. suggested a public health model of bereavement support that categorizes three groups of need and is thus better suited than the former yes/no model (43). For the high-risk (of complex grief issues) group (10%), they recommended referral to mental health professionals; the moderate-risk group (30%) might need some additional support from peers or volunteer-led groups; individuals in the large low-risk group (60%) usually received support from family and friends (43). In most cases, people in the low-risk and moderate-risk groups were satisfied with the support they received, while those in the high-risk group usually considered the received support as inadequate (43). However, the moderate-risk group might pose a challenge, as they need timely support to prevent transitioning to the high-risk group. Qualitative data on bereaved people from Australia showed that “much of this support is provided informally in community settings by a range of people already involved in the everyday lives of those recently bereaved” (44). Empirical data underlined that family, friends, and funeral providers were at the forefront of support, while professionals were less often consulted (44). However, this finding did not argue against their important role; rather, it highlighted that accessibility and work overload remain as problematic issues. Thus, it was underlined that “social models of bereavement care” are needed, specifically those “that fit within a public health approach rather than relying solely on professional care” (44). This has implications for future health care in general and bereavement support, in particular.



4.4. Limitations

This study referred to cross-sectional data; thus, no causal interpretations could be drawn, and only associations can be described and interpreted.

Due to the recruitment process, this self-selected sample from one area in Germany with a predominance of Catholics is not representative of the general society. As the participants were mainly reached via the information routes of the diocesan pastoral office and the Palliative Care Forum at Freiburg and further spread via the network of cooperation partners, we may not have reached many individuals who have no association with church-related support centers. Rather, people who were already receiving some support from pastoral care or bereavement counseling primarily participated in this study. In retrospect, with pandemic-related restrictions currently lifted, it becomes important to target more men, as they are usually an understudied group. For future bereavement studies, people with a non-religious background must be addressed. Presumably, they could also benefit from both psychological support and spiritual care or pastoral accompaniment.

The willingness to share personal information about a sensitive topic in this vulnerable group of people was not as high as expected. Furthermore, the high number of people who started the survey but did not proceed with it might indicate that their emotional burden is still high, and thus, they were unable or unwilling to respond to the questions of our study. We cannot exclude the possibility that the perceived burden might have been underrated in our study, and we confirmed that it was important to indicate the possibility of obtaining further help and support.

The findings from mourners in Germany and their grief reactions and related perceptions might not be easily transferable to other cultural contexts. Cultural differences in grief responses were described in other studies (45–47).




5. Conclusion

Being able to visit dying relatives shortly before their death was important for relatives' mourning and bereavement processes. This emotional aspect was significantly more relevant to normal, non-pathological grief and loss processes than to CG processes, which are influenced by various other variables, including psychological stability. This underlines that there are significant clinical differences between more or less normal, non-pathological mourning processes and complicated or prolonged grief.

The support from their dying relatives' treatment team was highly relevant for the mourning process, but the visiting relatives often lacked information about or had little access to additional resources such as psychologists or pastoral care professionals. Opportunities to obtain pastoral offers or other bereavement support were rarely mentioned by the caring team. This should and can be easily improved at a fundamental level by providing basic information to also care for mourning relatives; otherwise, they may be left alone when they cannot rely on the support of other family or community members. Although direct social contacts (including family members) are highly important for the mourning process, these contacts were also restricted. In Harrop et al.'s (38) study, 39% had problems receiving the required support from family/friends. Thus, it is evident that either additional routes of support are needed, or that the already established support services must be better anchored in the healthcare provider's recommendation paths and in the public consciousness.

Finally, we can learn the following from the outcomes of the pandemic-related restrictions: While these measures were important to protect vulnerable groups, they simultaneously led to the isolation of both the vulnerable people when they were dying and their relatives as well.
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Introduction: The quality of life should be studied in every person, both among the sick and healthy. Sociodemographic factors affect the level of the perceived quality of life (QoL), and especially in the situation of the COVID-19 pandemic, which forced the enforcement of certain behaviours in society, such as social distancing, as well as introduced panic and fear for one’s own health and life. The main aim of the study was to assess the quality of life in the group of people without the disease, to assess the impact of sociodemographic factors on QoL during the pandemic.

Material and method: 3,511 healthy people were included in the study. The inclusion criteria of the study were: age of respondents over 18 years, no continuously administered medicaments, no diagnosed chronic diseases and no treatment in specialist clinics as well as lack of positive COVID-19 test in 4 weeks before the examination. The SF-36 questionnaire was used to assess the quality of life. The student’s t-test and intergroup comparisons were used in 7 age groups. Factors such as age, gender, place of residence, education, civil status, employment status, smoking, and physical activity were assessed.

Results: The lowest average QoL level in the studied population was recorded in the Mental Component Summary (MCS) dimension (X = 47.9;Cl:47.6–48.3). A high correlation between age and the SF-36 spheres was noted in the following spheres: physical functioning (PF), role physical (RP), Physical Component Summary (PCS), and ILQ (p < 0.001). The highest chance of a better QoL in the PCS dimension among men was recorded in the 30–39 age group (OR = 3.65;Cl:1.13–11.79). In the group of people over 50 years of age living in the village, there was a greater chance of a better QoL in the PCS dimension in each age group. Practicing physical activity was significantly more often conditioned by a higher chance of developing a better QoL (p < 0.05). In the group of people ≥80 years of age, there was a greater than 4 times higher chance of developing a better quality of life in terms of MCS among physically active people (OR = 4.38;Cl:1.62–11.83).

Conclusion: With age, QoL decreases among people with disabilities. Men are more likely to assess their health better. A better QoL among women occurs at age 80 and later. A higher level of education often determined a significantly higher level of QoL felt. The practising of recreational physical activity and the lack of smoking habit determined a higher level of QoL more often. Smoking provided a greater chance of a better QoL in ILQ in the group of people ≥80 years.

KEYWORDS
 SF-36, health, sociodemographic factors, smoking, physical activity


1. Introduction


1.1. The concept of quality of life in the health population

Quality of life (QoL) encompasses different aspects of an individual’s life and is interpreted differently by a number of experts. QoL is a subjective assessment of one’s own life position, with particular emphasis on the context of the individual’s views, i.e., values, interests, expectations and external factors (1).

Poor human health will also affect the family and other people living in close proximity to a person. Such a condition may lead to a decrease in the quality of life related to health (HRQoL) and even shortened life. Analysing the state of the community, the reduced quality of life will hinder economic and social development, which may affect the reduction of human capital and its potential. On the other hand, a long and healthy life can be an important indicator of an individual’s well-being, but it can also confirm social success in a holistic way (2).

The literature on the subject includes the entire spectrum of research on the quality of life of people with various diseases (3–5). There are few scientific reports on the population of healthy people and the assessment of quality of life in each age group. However, this analysis can have a significant value for QoL comparisons between healthy and sick people.

At the present time, the quality of life of healthy people, but functioning in reality with the COVID-19 pandemic, may differ slightly from the quality of life of healthy people before the pandemic, especially in such aspects of everyday life as social distancing, isolation and fundamental changes in the routine of everyday activities, which may condition changes in the physical and mental dimension of QoL (6).



1.2. Quality of life and factors determining it

Health referred to as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity” (7) will always be a multi-pronged concept for which it will be impossible to find a single indicator defining QoL.

HRQoL is influenced by health, mental state, independence from the environment and other people, social connections (8). In the literature, the importance of many QoL measures detrimental to the health of adolescents is found, but groups burdened with disease units are included in the study (9–11).

The health status and associated HRQoL changes with age, especially in later life (12). Although often despite biological changes in the body, the older adults maintain good physical and psychological health (13). Demographic projections constantly highlight the continuing trend of an ageing population (14), which will generate many social and economic problems for states. Based on the information contained in the Eurostat report, numerous attempts were made to estimate the factors significantly affecting the quality of life, including demographic, socio-economic factors, economic and social transformations, together with the analysis of the gross domestic product (GDP) (15).

Stressful events in life can cause disruption to the overall QoL. In the light of the COVID pandemic, working conditions, especially in the case of health care professionals, influenced the sense of quality of life, which also results from the sense of security of the individual, including health security (16). Other global studies show that during the outbreak of the pandemic, there is a deterioration in the overall QoL, especially in the group of women with poor health, which confirms the importance of gender in the sense of HRQoL (17). The outbreak of the SARS-CoV-2 pandemic, known as COVID-19, occurred in 2019 (18, 19) and due to the high reproduction rate (R0 = 3,84) (20) the virus spread very quickly to all countries of the world. The number of infections and complications caused a general panic among the population, especially in the group of infected people, as well as in the group of people who are at risk of infection (21, 22). The introduction of social distancing by individual countries, disruption of the rhythm of life and performance of everyday activities, reduction of employment and thus income, and the introduction of restrictions related to the provision of medical services and the introduction of only forms of telemedicine in a large percentage (23) resulted in the appearance of negative emotions directly affecting the psychological sphere of a person. This situation defines the need to assess the quality of life of healthy people functioning in a different reality than before.

Changing factors that will be important elements of everyday life, such as freedom of movement and interpersonal contacts severely limited during the pandemic, currently returning to normal situation, information related to threats such as war, individual factors such as gender, place of residence or workplace (24) determine the strongly felt level of the QoL in healthy people. For many years, there have been indications in the literature that prolonged exposure to factors such as stressors causes changes in the sense of health, especially in the mental sphere (25) or a preference for stimulants such as smoking. In a long-term analysis, this contributes to a change in health and the QoL. Initially, behavioural, psychological and medical problems appear, such as alcohol abuse or smoking, and as a consequence – full-blown stress (26). At this point, the health promotion emphasized by many specialists is an important element of the country’s health policy, which must include the analysis of risk factors in a group of healthy people and the observation of the strength of the correlation of these factors with the level of the QoL, which is why the analysis of the level of the QoL in this group of people is very important.

The aim of the study was to assess the quality of life (QoL) of healthy people in the Polish population during the COVID-19 pandemic, to analyze the impact of selected sociodemographic factors on higher QoL and to assess the SF-36 dimensions/sphere, taking into account age groups. The following factors were included in the analysis: gender, place of residence, education, employment status, marital status, smoking and physical activity.




2. Materials and methods


2.1. Organization of the study

The study was carried out randomly among healthy people in the Polish population. The study was conducted on a group of 5,076 healthy people, who were over the age of 18.

The inclusion criteria were: age of respondents over 18 years, no constantly administered medicaments, no diagnosed chronic diseases and no treatment in specialist clinics as well as lack of positive COVID-19 test in 4 weeks before examination. The absence of COVID-19 infection in the last 4 weeks allows to reduce the risk of infection impact on the perceived quality of life of the subjects. Stratified random selection was applied sequentially to ensure the representativeness of the sample in all analysed age groups. Finally, the study was conducted among 3,511 healthy people. They completed the survey and the SF-36 questionnaire. A detailed flow chart is presented in Figure 1. In the “Information for the respondent” before the start of the study, the respondents were informed about the anonymity, lack of risk for the respondents related to participation in the study and the possibility of withdrawing from participation in the study at every stage. Before participating in the study, the respondents provided their informed consent to participate in the study (in paper or electronic form).

[image: Figure 1]

FIGURE 1
 Flow chart of the participants selection process.


The test strength for the Mi1 = Mi2 hypothesis (mean with respect to gender) was assessed assuming Es = 0.25 and p ≤ 0.05. The strength test was 1.00.

A positive opinion was obtained from the Commission on Ethics of Scientific Research of the University of Information Technology and Management in Rzeszow (2/2022). The study was conducted in accordance with the Declaration of Helsinki Ethical Principles for Medical Research Involving Human Subjects (27).



2.2. Study group

Finally, a group of 3,511 people were included in the study. The study participated by 1754 women (50,0%) and 1757 men (50,0%). The average age of the respondents was 51,2 ± 17,3 years old. The structure of the distinguished age groups corresponds to the indicators of the Central Statistical Office (28). The characteristics of the examined group of healthy people are presented in Table 1.



TABLE 1 General characteristics of the study group of the respondents.
[image: Table1]



2.3. Questionnaire SF-36 and sociodemographic factors

The study used an own structure questionnaire and the standardized SF – 36v.2 questionnaire to assess the quality of life. The SF-36 quality of life questionnaire is still the most frequently used tool for carrying out the quality of life study in both healthy and sick people, as a reliable tool for the study (29, 30). The SF – 36v.2 quality of life questionnaire allows to assess the quality of life in the following dimensions: physical functioning (PF), role physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role emotional (RE), and mental health (MH) (31).

The analysis of individual dimensions was performed in accordance with the tool key. The individual parameters were combined into two groups, including four parameters regarding the assessment of the physical sphere and four parameters covering the mental sphere. The spheres were assigned as follows: to the PCS dimension (Physical Component Summary) the following spheres were assigned: PF + RP + BT + GH; to the MCS dimension (Mental Component Summary) the following spheres were assigned: VT + SF + RE + MH. Both indicated dimensions form the Quality of Life Index (ILQ) (31).

A license was obtained to use the SF-36 questionnaire (License Number: QM039882).

The SF-36 tool was used to analyse quality of life (QoL) in a group of healthy people. The conducted analysis included the assessment of the reliability of a standardized tool for assessing the analyzed feature – QoL. For the measured variables, mean point values and standard deviation with confidence interval were calculated, as well as the range of values and the upper and lower quartile for individual spheres and dimensions. The value of Cronbach’s alpha (α) reliability coefficient was assessed, evaluating the correlations of variables in their own dimension (internal consistency). The value of the coefficient for the analyzed SF-36 variables was above 0.78. A satisfactory value of the Alpha-Cronbach coefficient indicates a high homogeneity of the SF-36 questionnaire used in the study. Cronbach’s α is a cumulative measure. The coefficient takes a value from 0 to 1, values above 0.7 are considered acceptable (32).

In the original version of questionnaire SF-36, Question 1 is coding the following percentages: 1 – Excellent – 100%; 2 – Very good – 75%; 3 – Good – 50%; 4 – Fair – 25%; 5 – Poor – 0%. The following coding method: 1 = 100%, 2 = 75%, 3 = 50%, 4 = 25%, 5 = 0% applies to questions: 1,2,20,22,34,36. The following coding method: 1 = 0%, 2 = 50%, 3 = 100% applies to questions: 3,4,5,6,7,8,9,10,11,12. The following coding method: 1 = 0%, 2 = 100% applies to questions: 13,14,15,16,17,18,19. The following coding method: 1 = 100%, 2 = 80%, 3 = 60%, 4 = 40%, 5 = 20%, 6 = 0% applies to questions: 21,23,26,27,30. The following coding method: 1 = 0%, 2 = 20%, 3 = 40%, 4 = 60%, 5 = 80%, 6 = 100% applies to questions: 24,25,28,29,31. The following coding method: 1 = 0%, 2 = 25%, 3 = 50%, 4 = 75%, 5 = 100% applies to questions: 32,33,35 (33). For details see questionnaire.

The analysis assessed the following dimensions: PCS, MCS, and ILQ. Some authors argue that the overall quality of life index should not be verified and assessed, which is a mistake. However, it seems that showing the value of the overall quality of life index (ILQ) provides an overall assessment of the quality of life, which, as is known, is not a factor that can be examined as one dimension. Therefore the ILQ indicator is only a complement to the analyses carried out in the area of MCS and PCS dimensions. We present detailed and general indicators without deciding on their significance (Table 2).



TABLE 2 Reliability of the SF-36 questionnaire in the examined Polish group of healthy people and the distribution of the values of variables for the total number of respondents.
[image: Table2]

The following levels of variables were included in the analysis. The “partnership” variable was a dichotomous variable that was assigned two levels: it would remain in a relationship and it would remain single. Staying in a relationship meant staying married or in a partnership, while staying single meant not having a relationship with the other person. The variable “smoking” was also a dichotomous variable, the possible answers were: yes-no. The analysis of smoking in this study did not include passive smokers. Another variable, “physical activity,” was also a dichotomous variable with yes-no levels. Physical activity was assessed on the basis of the definitions and recommendations indicated by the WHO. According to the recommendations published in 2020, physical (recreational) activity in the group of adults between 18 and 64 years of age should last at least 150–300 min per week of moderate intensity or 75–150 min of high-intensity physical activity. Adults should do at least 2 exercises a week to strengthen the main muscle groups. In the case of people over 65 years of age, caution should be exercised, before practising physical activity, consult a doctor. However, training in this group of people should be focused on exercises of various nature with moderate or greater intensity, placing particular emphasis on balance and muscle strengthening. The WHO recommendations assume that this type of exercise should be performed at least 3 times a week in order to effectively reduce the risk of falls (34). Fulfillment of the above assumptions by the respondents, in different age groups, was tantamount to giving an affirmative answer regarding physical activity.



2.4. Statistical analysis

Only reliable data were included in the analysis, missing data were excluded from the proper analysis.

In the conducted analysis, multiple comparisons were used to present the p-value for comparisons of the levels of the age groups variable in spheres and dimensions of SF-36 questionnaire. For the purposes of the study and data analysis, the study group was divided into 7 age groups: <30 years old, 30–39 years old, 40–49 years old, 50–59 years, 60–69 years, 70–79 years, and ≥80 years. The Student’s t-test was used.

Measurable variables were presented using: mean values, 95% of the range for the mean value, standard deviation (SD), 95% of the range for the SD value, median, upper quartile and lower quartile values. The Alpha Cronbach coefficient was used to assess the reliability of the SF-36 tool. With a view to indicate the absolute value of the differences for the mean values of the two analysed variables, the following formula was used: [image: image], and for several analysed variables, the absolute value of the difference between the highest and lowest mean, according to the formula: I[image: image]MAX − [image: image]MINI.

The analysis of the linear correlation between measurable variables was carried out using the Pearson’s r coefficient. The following scale was adopted to assess the degree of dependence of two variables: 0–0.3 – weak correlation; 0.3–0.5 – average correlation; 05–0.7 – high correlation; 0.7–0.9 – very high correlation, and 0.9–1 – almost full correlation. The coefficient sign means: a positive correlation, in which an increase in one variable is observed in the other, or a negative correlation, in which an increase in one variable causes a decrease in the other. The absolute value of the coefficient confirms the strength of the relationship of the analysed variables. Spearman’s rho coefficient was used to assess the correlation between qualitative and measurable variables (35).

A logistic regression was used in the analysis. The chances of a higher quality of life were assessed, taking into account the analyzed factors. The odds ratio (OR) and the 95% confidence interval (−95% CL; +95Cl) were presented. For the purposes of the analysis, the measurable variables: MCS, PCS, and ILQ were recoded to the dichotomous variable dimension. The analyzed quality of life levels were marked at 50% and below, evaluating these values as low QoL, and quality of life above 50% as high QoL.

The analysis was carried out using the statistical program Statistica 13.0.




3. Results

The analysis presents the mean and standard deviations of the percentages obtained in the studied age groups in all spheres and dimensions of the SF-36 questionnaire.

The average percentages in the analysed groups were the highest in the group of 30–39 years and in the case of most of the spheres and dimensions of SF-36 they decreased in subsequent older age groups. The detailed data are presented in Table 3.



TABLE 3 Average level of the QoL in individual spheres, considering the intergroup averages.
[image: Table3]

The impact of sociodemographic variables on QoL was assessed, taking into account the following dimensions: PCS, MCS, and ILQ. According to the tool’s key, the higher the percentage of points obtained in individual dimensions, the better the QoL.

In the group of people up to 30 years of age, women significantly more often indicated a better quality of life in the PCS dimension (74.1 ± 6.6; p = 0.049). The place of residence significantly differentiated the level of quality of life in each of the dimensions (p < 0.001). A better quality of life in terms of PCS, as well as in MCS and ILQ was recorded in people living in the countryside (respectively: PCS:74.7 ± 6.4; MCS:80.1 ± 13.5; ILQ:77.4 ± 8.7). A significantly better QoL in the PCS and ILQ dimension was recorded for non-working people (PCS:77.1 ± 6.3; p < 0.001; ILQ:78.3 ± 9.3; p = 0.022). In the study group aged 30–39, a significantly higher QoL in all dimensions was recorded among men (p < 0.05). People with higher education rated QoL significantly better in PCS (73.3 ± 8.1; p = 0.008), MCS (79.6 ± 11.9; p = 0.002), and ILQ (76.5 ± 8.9; p = 0.001). People in relationships rated QoL significantly better in each of the dimensions compared to singles (respectively PCS:73.2 ± 8.2, p = 0.002; MCS:79.2 ± 12.2, p = 0.004; ILQ:76.2 ± 9.1, p = 0.001). Non-smokers rated QoL significantly better in MCS (78.8 ± 13.3; p = 0.026), and ILQ (75.8 ± 9.7; p = 0.021). In the study group aged 40–49, a significantly better level of QoL in each of the dimensions was recorded in the group of men (p < 0.05) and among the respondents with higher education (p < 0.05). Employment status also significantly affected QoL in each of the dimensions (p < 0.001). There was a significantly higher QoL in PCs (69.7 ± 10.5) and ILQ (70.8 ± 11.8) in working people and a significantly higher QoL level in MCS (72.5 ± 16.0) in non-working people. In the study group aged 50–59 years, higher education of the respondents (p < 0.001), remaining in the employment relationship (p < 0.001) and remaining in the relationship (p < 0.05) determined a significantly higher QoL in all dimensions of SF-36. In the study group aged 60–69 years, a better QoL in PCs was recorded among men (60.3 ± 13.2; p = 0.017). Higher education (p < 0.001) and the status of the working person (p < 0.001) significantly determined the higher level of QoL felt. Non-smokers indicated a significantly higher QoL level in the MCS dimension (61.9 ± 16.9; p = 0.044). In the study group aged 70–79 years, a better quality of life in all dimensions of SF-36 was recorded in the group of men (p < 0.05), among people living in the city (p < 0.05) and among people with higher education (p < 0.001). In the group of people ≥80 years of age in terms of MCS and ILQ, a significantly higher quality of life was demonstrated in the group of women (respectively: MCS:50.3 ± 17.2; p = 0.021; ILQ:47.0 ± 13.8; p = 0.019). In the PCS dimension, a significantly higher QoL level was recorded among people with higher education (47.3 ± 15.6; p = 0.014), in the retired group (43.0 ± 13.3; p = 0.036) and in the smoking group (49.2 ± 13.9; p = 0.009). The overall ILQ index was significantly higher among people with higher education (50.0 ± 14.9; p = 0.022) and smokers (51.4 ± 12.3, p = 0.028). Practising physical activity significantly determined a higher quality of life in almost all dimensions of SF-36 in people over 30 years of age. No significant influence was shown only in the youngest age group (Tables 4, 5).



TABLE 4 Average level of the QoL in individual spheres, considering the intergroup averages and the differences between them.
[image: Table4]



TABLE 5 Average level of the QoL in individual spheres, considering the intergroup averages and the differences between them.
[image: Table5]

The value of the coefficient in each of the analysed pairs of variables indicates a significant dependence, both in the case of correlation with age (a) (p < 0.001) as a quantitative variable and with age groups (b) (p < 0.001). The exception is the lack of a significant correlation between the VT sphere and the age group (p = 0.771). The coefficient for the pair of variables SF-36 and age in most pairs of variables assumed a value of not less than 0.21 (MH sphere), except for the VT sphere (r = −0.05), and not more than −0.62 (PF sphere). A strong correlation (0.5 > r > 0.7) between age and the SF-36 spheres was noted in the following spheres: PF, RP, PCS, and ILQ. In the case of the S-36 correlation and age groups, the value of the coefficient indicated a very weak correlation (Table 6).



TABLE 6 Correlation coefficients between the SF-36 and age (quantitative variable) and age groups (qualitative variable).
[image: Table6]

The average differences between the analysed age groups were covered by the analysis. The analysis showed significant differences between 7 age groups (p < 0.001). Intergroup analyses were carried out. Significant differences in the comparative analysis between individual age groups were most often indicated. The most insignificant intergroup differences were indicated in the VT sphere. The exact data are contained in Tables 7, 8.



TABLE 7 Intergroup comparisons and the mean value of the difference between the compared groups.
[image: Table7]



TABLE 8 Intergroup comparisons and the mean value of the difference between the compared groups cont.
[image: Table8]

The chance of developing a better quality of life in the group of respondents was analysed, considering age groups and individual sociodemographic factors. In the group of people under 30 years of age, there was a 4-fold higher chance of a better quality of life in the PCS dimension (OR = 4.51;Cl:1.42–14.26) and 2 times higher in MCS (OR = 2.22;Cl:1.24–3.99) among people with higher education. In the group of employed people, there is almost a 2-fold higher chance of a better quality of life in PCS (OR = 1.70;Cl:1.03–2.79). There was also a 9-fold higher chance of a better quality of life in ILQ among people in relationships and a 12-fold higher greater chance of a better quality of life in ILQ among people engaged in physical activity. In the group of people aged 30–39, there is a 3.5-fold higher chance of feeling a better quality of life in the PCS dimension in the group of men (OR = 3.65;Cl:1.13–11.79). In the MCS dimension, the chance of a better QoL is almost twice as high in the group of people with higher education (OR = 1.69;Cl:1.01–2.82). Among people engaged in physical activity, there was a 4-fold higher chance of a better QoL in PCS (OR = 4.19;Cl: 1.36–12.90), a 2-fold higher chance in MCS (OR = 2.54;Cl:1.31–4.90) and a 3-fold higher chance of a better quality of life in the ILQ dimension (OR = 3.28;Cl:1.36–7.92). In the group of people aged 40–49 years, there is almost a 2-fold higher chance of developing a better quality of life in the PCS dimension (OR = 1.85;Cl:1.17–2.94), MCS (1.57;Cl:1.06–2.30), and ILQ (OR = 1.54;Cl:1.01–2.34) in the group of people with higher education. Practising physical activity 3-fold increases the chance of a better quality of life in the PCS dimension (OR = 2.74;Cl:1.40–5.33), MCS (OR = 3.01;Cl:1.73–5.24), and ILQ (OR = 3.31;Cl:1.76–6.24). In the group of people aged 50–59 years, there is a 2-fold higher chance of a better level of quality of life in the PCS dimension (OR = 2.47; Cl:1.21–5.04) among men and in the PCS dimension (OR = 1.78;Cl: 1.24–2.56), MCS (OR = 2.05; Cl:1.45–2.91), and ILQ (OR = 1.77;Cl:1.23–2.55) among people with higher education. A higher chance of a better quality of life was recorded in the group of people living in the city (OR = 2.04;Cl:1.02–4.09). Workers had a slightly higher chance of a better quality of life in each of the dimensions. People in relationships had almost a 2-fold higher chance of a better quality of life in the MCS dimension (OR = 1.69;Cl:1.02–2.79) and ILQ (OR = 1.69;Cl:1.00–2.86). Practising physical activity determines a 2-fold higher chance of a better quality of life in the PCS dimension (OR = 2.51;Cl:1.51–4.18) and in ILQ (OR = 2.64;Cl:1.58–4.44) and a 4-fold higher chance of a better quality of life in the MCS dimension (OR = 3.76;Cl:2.22–6.38). In the group of people aged 60–69, there is almost a double chance of developing a better quality of life in the PCS dimension in the group of people living in urban areas (OR = 2.08;Cl:1.26–3.45), with higher education (OR = 1.90;Cl:1.41–2.56) and among physically active people (OR = 1.94;Cl:1.30–2.90). A slightly higher chance of a better quality of life in the ILQ dimension was recorded among women (OR = 2.34;Cl1.09–5.01), among people with higher education (OR = 1.37;Cl:1.03–1.82) and among working people (OR = 1.34;Cl:1.12–1.60). In the group of people aged 70–79 years, there was a higher chance of a better quality of life in the PCS dimension among people living in the city (OR = 2.18;Cl:1.31–3.65), a more than twice higher chance in the group of people with higher education (OR = 2.36;Cl:1.79–3.12) and almost 4-fold higher chance among people engaged in physical activity (OR = 3.71;Cl:2.40–5.73). In the MCS dimension, a slightly higher chance of a better quality of life is observed among people with higher education (OR = 1.89;Cl:1.45–2.48) and among physically active people (OR = 2.39;Cl:1.57–3.63). There was a nearly 3-fold higher chance of a better quality of life in the general ILQ index among physically active people (OR = 2.69;Cl:1.76–4.12). People with higher education have a slightly higher chance of feeling a better quality of life (OR = 2.10;Cl:1.60–2.77). In the group of people ≥80 years of age, there was a higher chance of developing a better quality of life in the PCS dimension in the group of people living in the city (OR = 2.43;Cl:1.02–5.83) and with higher education (OR = 1.68;Cl:1.08–2.60). In the MCS dimension, people practising physical activity had a 4-fold higher chance of a better quality of life (OR = 4.38;Cl:1.62–11.83). In the ILQ 2 dimension – people with higher education had a higher chance of a better quality of life (OR = 1.63;Cl:1.08–2.44). People working (OR = 0.28;Cl:0.09–0.92) and non-smokers (OR = 0.47;Cl:0.17–0.95) had a lower chance of feeling a better QoL. The exact data are presented in Table 9.



TABLE 9 Estimating the occurrence of a better QoL (PCS. MCS. ILQ) in individual age groups, taking into account sociodemographic factors.
[image: Table9]



4. Discussion

It is important to assess the quality of life in the group of healthy people in different age groups, which would show which of the dimensions of quality of life are best assessed and relevant in each age group and what sociodemographic factors significantly shape QoL in age groups. It is worth analysing the way of perceiving the quality of life changing with age. The main aim of the study was to assess the quality of life of healthy people in different age groups, considering sociodemographic factors, during the COVID-19 pandemic. The announcement of the pandemic and the introduction of numerous restrictions and changes in everyday human functioning had an impact on the assessment of the quality of life, especially in the mental and social sphere, which is a crucial point in the analysis presenting the level of quality of life in each of the dimensions.

The introduction of restrictions and maintaining social distance on the examples of many countries, in particular China, Singapore, Japan and South Korea, confirmed the effective reduction of the spread of the virus and the sense of psychological stress (36). The studies show that both long-term and short-term feelings of stress can affect the sense of quality of life, unless preventive measures are introduced earlier (37). During the pandemic, higher levels of perceived stress were reported by women (38–40), which could have a significant impact on the level of quality of life, especially in the mental sphere. The analysis of individual spheres of quality of life showed the lowest perceived quality of life level in the sphere of mental health (MH) (X = 45.6;Cl: 45.3–45.8) for the entire studied group and in the MCS dimension (X = 47.9;Cl:47.6–48.3). The highest level of perceived quality of life in the MCS dimension was recorded in the group of people aged 30–39 (78.1 ± 13.3), and the lowest in the oldest age group ≥80 (48.7 ± 17.0). Such a relationship was noted in other studies of the authors, where the analysis of the SF-36 tool was presented according to the key of the Polish adaptation of the questionnaire. The quality of life with the use of SF-36 was assessed among people over 65 years of age. This analysis showed a decrease in the level of quality of life in subsequent analysed age groups, including the oldest age group over 80 years of age (41). A number of studies available in the literature confirm a significant decrease in the perceived level of quality of life in subsequent years of human life in various dimensions, both physical and mental (42). It is worth emphasizing that the study on the quality of life carried out during the COVID-19 pandemic in the population of Egypt indicated a worse quality of life in the group of women (43), which was also confirmed by the carried out study. Women between the ages of 30 and 79 reported worse quality of life, compared to the group of men, in each of the PCS, MCS and ILQ dimensions. At age 80 and above, it is noted that the quality of life of women is significantly better compared to the opposite gender.

The level of perceived quality of life is also influenced by the environment and the place where a person lives. People under the age of 30 living in rural areas significantly better rated the quality in each of the SF-36 dimensions (PCS:74.7 ± 6.4; MCS:80.1 ± 13.5; ILQ:77.4 ± 8.7) compared to their peers living in the city. Such a frequency was also recorded in the group of people over 80 years of age. The opposite trend was recorded among people aged 30–79, where people living in the city in each of the dimensions indicated a better quality of life compared to people living in the village. The perception of the quality of life related to the place of residence in the era of the COVID-19 pandemic may have been involved with the restrictions related to the reduction of the spread of the virus, which were introduced by subsequent countries, in the scope of restrictions on movement and maintaining social distance (44–47). In addition, it was emphasized that these restrictions, increasing the degree of human isolation, caused new health problems and exacerbated existing ones (48–50). A significant decrease in the quality of life in the group of unrelated people cannot be confirmed on the basis of the carried out studies.

Other studies showed that poor quality of life in the somatic domain of the WHOQOL-BREF questionnaire is associated with low physical activity and low level of education among people between 25 and 44 years of age (42). Higher level of education is usually strongly associated with positive pro-health behaviours (51). Previous studies confirm a significantly higher level of quality of life in PCS among the population of Switzerland (52), Sweden (53), Brazil (54), Spain (55), and Norway (56). The authors’ studies also confirmed a significantly higher quality of life in the PCS dimension in people with higher education aged 30–79, but also in other dimensions. The quality of life was also significantly higher in people engaged in physical activity. The literature confirms that the lack of physical activity significantly increases the risk of hypertension, dyslipidaemia, and insulin insensitivity, which may affect the quality of life (57–60). In own studies, practising physical activity often increased the chance of developing a better quality of life several times.

In addition, the status of the unemployed person has a negative impact on the quality of life and mental health of a person in the group of young people, according to the carried out studies (61, 62). The study carried out on the Chinese population confirmed that the level of quality of life is higher in the group of working people (63). The author’s studies show significant correlations between the level of quality of life and the employment status (p < 0.001) among the respondents up to 69 years of age. However, the observed trends slightly differ in individual age groups. In the group of young people <30 years of age, unemployed people declare a higher quality of life compared to people working both in the physical dimension (PCS) and in the mental dimension (MCS). Respondents aged 40–69 most often indicated a significantly higher level of quality of life in each of the dimensions compared to other compared groups, including the unemployed. People in each of the retirement age groups had significantly lower levels of quality of life in the following dimensions: PCS,MCS and ILQ. At this point, it is worth emphasizing the importance of working conditions that significantly affect the level of the perceived QoL in various aspects (64). Summing up the factors, both internal (personality) and external, related to the environment in which a person functions, there is a whole spectrum and each of them may significantly determinate the QoL. Factors that may lead to deterioration of the QoL in the future should be identified early. These factors appear already in the group of healthy people.


4.1. Implications of all the available evidence

The analysis of the QoL of healthy people is a crucial element of health promotion. The aim of the study is to learn about the factors that significantly determine the level of the perceived QoL in a given population in individual representative age groups of the Polish population. At this point, the variability of factors should be emphasized, and what follows, the need for a permanent analysis of the QoL of healthy people. Only constant verification of the importance of factors will allow to implement new solutions in the field of health promotion, health policy creation and effective policy of combating disorders and diseases in society in the future.

The obtained results may be also a basis for comparing the results of the studies and analyses on the quality of life of other authors, especially if the analyses concern sick people. The author’s study includes healthy people aged 18 and over, so the basis for verification of correlations and comparisons is universal. In addition, the study includes an analysis of factors such as gender, age, place of residence, education, civil status, employment status, smoking, and physical activity and their impact on quality of life.



4.2. Limitation

The authors assessed the QoL in a group of healthy people, considering the analysed sociodemographic factors, including age groups. The impact of other factors and dependencies has not been studied, so the study and analysis also have some limitations. In the case of the analysis of factors: smoking and physical activity, both variables were included as dichotomous variables in the analysis. In the case of the analysis of the impact of smoking on the quality of life, the study of “passive smokers” did not assess, as well as the amount of cigarettes smoked. The analysis was to assess only at this stage whether there is an impact of this factor on the general sense of quality of life, without a detailed analysis whether the amount of cigarettes smoked in a unit of time significantly determines the quality of life of the subjects. The same assumption was made in the case of the analysis of the impact of physical activity on the quality of life of the individual. The frequency and intensity of physical activity were not assessed, only an overall assessment of whether physical activity has a significant impact on the quality of life of healthy people. The condition for selecting the answer “yes” in the case of physical activity was to meet the who guidelines on physical activity, which were indicated in point 2.3. of this article.

In addition, the influence of other factors, in addition to the analysed factors, including personality factors, may significantly shape the level of the QoL. In future studies, it is worth including an element assessing the mental sphere more widely. Similarly, in the case of the analysis of employment status, chronic stress related to the work performed is a critical issue.

The study conducted in Poland may differ from the QoL assessment of healthy people living in other countries. The causes of such a phenomenon may be the result of a different culture, diet, society and social policy, civic support system, etc. However, comparisons of such populations may constitute an interesting future area of studies and conclusions.




5. Conclusion

In the healthy population of Poland, the level of quality of life decreases in all dimensions with age. Men are more likely than women to assess their health better. A higher level of education significantly contributed to a better quality of life in the physical dimension. The practising of physical activity and the lack of smoking habit determine a higher level of quality of life more often. Analyses of QoL and factors influencing it in the population of healthy people should be constantly monitored and the conclusions should be implemented in health promotion activities.
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Aim: This study aims to investigate depression, anxiety, stress, and fear of the COVID-19 pandemic and the associated risk factors among Bangladeshi medical students. It also explored qualitative insights on mental health from medical students during the first wave of the pandemic.

Methods: This mixed-methods study was conducted online in Bangladesh from June 2020 to September 2020. Participants were Bangladeshi medical students from the first year to the final year. The quantitative part included a structured online survey. One focus group discussion (FGD) was organized using the Zoom platform to collect qualitative insights from the students. To determine levels of stress, anxiety, and depression, the Bangla-validated version of the Depression, Anxiety, and Stress Scale 21 (DASS-21) was used. A 7-item and Bangla-validated Fear of COVID-19 Scale, also known as FCV-19S, was used to explore the COVID-19-specific fear of the students. A semi-structured topic guide was used for exploring the qualitative insights of medical students' perceptions of fear of COVID-19, mental health impacts during COVID-19, overall recommendations to support students, and the impact of the pandemic on the future of the medical curriculum.

Results: The study reported that 51.20%, 59.40%, and 64% of the 406 respondents had moderate to severe stress, anxiety, and depressive symptoms, respectively, according to the DASS-21. The mean fear score for the COVID-19 scale was 19.4 (SD 6.4). Respondents with family members aged 50 years or older (B = 2.1; CI: 0.3-3.9) and those who had infected family members (B = 1.9; 95% CI: 0.1-3.7) exhibited a higher level of fear of COVID-19. Moreover, depression was associated with a history of having cancer among family members (AOR = 2.9, CI: 1.1-7.5), anxiety was strongly associated with having symptoms of COVID-19 (AOR = 2, CI: 1.3-3.2), and stress was associated with having symptoms of COVID-19 infection among family members (AOR = 1.9, CI: 1.3-3). Altered sleep was a potential risk factor for developing stress, anxiety, and depression symptoms. Manual thematic analysis of qualitative data generated four major themes, including the perception of fear of COVID-19, the perception of mental health impacts during COVID-19, the change in the medical curriculum along with the pandemic, and recommendations from the medical students to support the mental health concerns of medical students during public health crises like this pandemic. Qualitative findings showed that the participants experienced fear of their parents becoming infected by COVID-19, and this fear was more prominent in those who had their loved ones hospitalized. They were also stressed and anxious, with thoughts of death. Their fear also extended to their thoughts on academic progress and the effectiveness of online classes.

Conclusion: A substantial proportion of medical students experienced mental health difficulties in Bangladesh. Appropriate interventions should be designed, and adequate support should be provided to the medical students to protect their mental health and wellbeing, considering their potential impact on the future health system in a low-resource setting like Bangladesh.
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1. Introduction

In the last 2 years, COVID-19 has spread worldwide, creating a global atmosphere of fear, anxiety, and uncertainty (1, 2). The relatively higher mortality has led the global scientific community to focus on prompt research for the development of treatments, vaccines, and preventive strategies, which has succeeded in containing the pandemic to some extent (3). Regardless of all the efforts, the pandemic contributed to the development of adverse mental health symptoms among the global population due to social isolation, financial stresses, academic uncertainty, an overload of information from the media, and the panic buying of daily necessities (4, 5). In Bangladesh, the number of infections and deaths was high, which created fear and mental health difficulties with social and economic ramifications among the residents (6).

All over the world, medical education is considered inherently stressful and demanding (7). In Bangladesh, undergraduate medical education (MBBS course) is divided into four phases (5 years in total): the first phase (Anatomy, Physiology, and Biochemistry) with a duration of one and a half years, the second phase (Pharmacology and Therapeutics and Forensic Medicine and Toxicology) with a duration of 1 year, the third phase (Community Medicine and Public Health, Pathology, and Microbiology) with a duration of 1 year, and the fourth phase (Medicine and Allied subjects, Surgery and Allied subjects, and Obstetrics and Gynecology) with a duration of one and a half years. In the second phase, students are exposed to small group teaching, clinical teaching, and formative assessment in Medicine and Allied subjects, Surgery and Allied subjects, and Obstetrics and Gynecology. There are in-course/formative (item/card/term) and end-course/summative (professional) exams in all four phases (8). This 5-year course is followed by a 12-month-long clinical internship to receive full registration as an MBBS doctor from the Bangladesh Medical and Dental Council (9). The continuous pressure of learning and mastering a huge amount of knowledge and skills compels medical students to sacrifice their personal and social lives to maintain moderate academic results in a competitive environment. This may lead to serious sleep deprivation, impaired judgment, reduced concentration, loss of self-esteem, and mental health issues such as increased anxiety and depression (10). Medical students have been found to have a higher prevalence of mental health disorders than the general public, including generalized anxiety disorder, depression, and burnout, even before the COVID-19 pandemic (11). A study conducted in Bangladesh before the pandemic showed that 33.5% of medical students had poor mental health status, with 38.9% experiencing depression and 17.6% having suicidal tendencies (12). Prior studies highlighted the significant psychological impact of the COVID-19 pandemic on medical students' mental health, including depression, anxiety, stress, and sleep disturbances (13–16). In addition, many medical students committed suicide (17, 18), which indicates the existence of severe mental health problems among this important population that is supposed to take responsibility for the future healthcare system.

The SARS epidemic displayed increased psychological distress among medical students across many affected countries (19). The risk of infection, academic uncertainty, disrupted learning experiences, and concerns regarding their family members seriously affected the mental health of the medical students of Bangladesh during the COVID-19 pandemic. A previous study found that female medical students and those in their final year of education were more vulnerable to poor mental health during the pandemic (16). The concept that Bangladeshi medical students are experiencing dramatically higher rates of depressive disorders (49.9%) and anxiety (65.9%) amid the pandemic has already been documented (20). However, to the best of our knowledge, the fear of COVID-19 and stress have not been adequately reported among Bangladeshi medical students, which points to a knowledge gap in the existing limited literature. Moreover, no study is available reporting the qualitative insights of medical students on this concerning issue.

This study was conducted to assess the fear of COVID-19, anxiety, stress, and depression symptoms among medical students in Bangladesh, determine the prevalence and associated factors of mental health difficulties, and explore insights on mental health issues using a mixed-methods design.



2. Methods


2.1. Study design and participants

A mixed-methods study (quantitative and qualitative) design was adopted to assess the fear of COVID-19, depression symptoms, anxiety, and stress during the COVID-19 pandemic among medical students in Bangladesh. The quantitative part followed a cross-sectional study design using an online questionnaire. One FGD (Focus Group Discussion) was conducted for the qualitative part. For both quantitative and qualitative parts, the study population consisted of registered and current Bangladeshi medical students. The inclusion criteria included the following criteria: willingness to participate; access to the Internet; willingness to provide informed consent; age of more than 18 years; and the ability to understand the Bangla language. For the quantitative part, an online convenience sampling technique was chosen to meet the study's aims and identify and recruit appropriate participants. Considering the risky data collection inside the medical college setting (most medical colleges are attached to hospitals) during the pandemic, the online survey was posted on closed social media (Facebook) groups of registered medical students in Bangladesh, and an open request was placed by a team of investigators to complete the survey. Moreover, three student volunteers (medical students) from different medical institutions were recruited and trained to circulate the online survey links and details among their student networks. They regularly posted the circular in social media groups. They were trained to be inclusive, open and to circulate details of the survey periodically for maximum reach. The study included participants from 53 public and private medical colleges in Bangladesh. The quantitative part of the study was conducted following the Checklist for Reporting Results of Internet ESurveys (CHERRIES) guidelines (21).

For the qualitative part, respondents were selected purposefully. The researchers communicated with some medical students they knew and requested that they participate in the focus group discussion. No monetary compensation was provided to the participants. As mentioned before, three medical students from three different medical institutions supported the study as volunteers. While circulating the online survey links and details of the project among their student networks, they communicated with some medical students and connected them to the study's student researcher (MARA). MARA checked their eligibility and availability for the FGD and invited them to participate. Those who participated in the FGD also completed the online survey form, though it was not a mandatory requirement for inclusion in the FGD.



2.2. Procedure

Between June 2020 and September 2020, the online survey was administered to the participants. The sample size for the quantitative part was calculated using the one-proportion formula. During the duration of the study, there was no literature pertaining to the study's outcome variables. Due to the unavailability of literature when the study was conceptualized, we assumed that 50% of Bangladeshi medical students suffered from fear, depression, anxiety, and stress due to the COVID-19 pandemic. We estimated our sample size to be 403 based on a 95% confidence interval, 5% precision, and a 5% non-response rate. Finally, we included quantitative data from 406 participants in the analysis. While the study was conducted, the nationwide strict lockdown was gradually lifted in Bangladesh, and government/non-government/autonomous offices were opened to a limited extent (22). However, graduate-level educational institutions were still closed for in-person classes.

The data collection tool for the quantitative part, an online semi-structured questionnaire, was created with Google Forms. The questionnaire was divided into four sections, including (i) sociodemographic information, (ii) pandemic-related information, (iii) the DASS scale for determining stress, anxiety, and depression, and (iv) the Fear of COVID-19 scale for determining fear. The questionnaire was first translated into Bangla; then, two bilingual experts retranslated it into English. Pretesting was conducted to ensure that the questionnaire was consistent, and additional changes were made to eliminate bias. The connection to the survey was posted on various social media platforms (i.e., Facebook and WhatsApp). On the first page of the survey, an information sheet outlining the purpose and procedure, the advantages of participating, and the right to reject participation in the study was presented, along with an electronic consent form. The participants were told that their knowledge would only be used for the purpose of the study. Anonymity and confidentiality were guaranteed.

The interview guidelines for the Focus Group Discussion (FGD) were developed and then translated into Bangla. The Focus Group Discussion was conducted in Bangla over a Zoom video call, and the whole session was recorded, transcribed, and translated into English to further analyze the qualitative data. Electronic informed consent from the FGD participants was obtained during the Zoom meeting before the discussions started using a Google form.

All the procedures of this study complied with the Code of Ethics of the World Medical Association (Declaration of Helsinki) for any experiments involving humans. The study was reviewed and approved by the Department of Public Health at American International University-Bangladesh (AIUB). The collected data were stored on a secured cloud server, maintaining the anonymity of the participants.



2.3. Measure
 
2.3.1. Sociodemographic measures

Sociodemographic information on sex, age, study year, family monthly income, residing with family or not, history of the disease, etc., were gathered. Moreover, respondents were asked if they have any family members over 50 years old, as the death rate among 50+ people was more than 20% in Bangladesh, constituting a risk group (23).



2.3.2. Pandemic-related questions

Pandemic-related information was sought from the respondents through some close-ended questions, including (i) history of having been infected by COVID-19; (ii) history of having COVID-19 infection among family members and neighbors; (iii) the deaths of close relatives; (iv) having COVID-19 symptoms; (v) having COVID-19 symptoms among the family members; and (vi) changing sleep pattern. There were three options for changing sleep: as before, sleep duration increased, and sleep duration reduced.



2.3.3. Stress, anxiety, and depression symptoms

The Bangla-validated version of the Depression, Anxiety, and Stress Scale 21 (DASS-21) (24, 25) was used to assess the prevalence of stress, anxiety, and depression among students. The scale contains 21 items divided equally, with seven items divided into three subscales of stress, anxiety, and depression. The total score from each subsection can range from normal to extremely severe (a higher score indicates severity). The students responded to the items on a 4-point Likert scale (0 = never a problem, 1 = sometimes a problem, 2 = often a problem, and 3 = almost always a problem). Scores of mild symptoms of depression, anxiety, and stress were considered cut-off values for data analysis.



2.3.4. Fear of COVID-19

A 7-item and Bangla-validated Fear of COVID-19 Scale, also known as FCV-19S (6), was used to explore the COVID-19-specific fear of the students (26). The scale contained items such as “I am most afraid of Corona” and “My hands become clammy when I think about Corona”, for example. The scale functions as a 5-item Likert-type scale. The response options included “strongly disagree”, “disagree”, “neutral”, “agree”, and “strongly agree”. The score ranged from 7 to 35. The scale was previously used in Bangladesh (27). The Cronbach's alpha for the FCV-19S was 0.83 in the present study.



2.3.5. Interview guidelines for FGD

The interview guideline was drafted with semi-structured questions to obtain insights into medical students' perceptions of fear of COVID-19, mental health impacts during COVID-19, overall recommendations to support students, and the impact of the pandemic on the medical curriculum.




2.4. Statistical analysis

The statistical analysis for the quantitative part was conducted using SPSS version 25. All participant quantitative data were summarized using descriptive statistics such as frequency, percentage, mean, standard deviation (SD), median, and percentile. The Shapiro-Wilk W and Shapiro-Fancia W tests were conducted to analyze the distribution of the fear score. Stepwise linear regression with backward selection was conducted to investigate the fear-influencing factors of the participants. First, we conducted a bivariate linear regression model between the fear scores of the participants and a single predictor variable. Bivariable analysis results were reported as crude/unadjusted betas with a 95% confidence interval and coefficient of determination (R2). Then, we incorporated into the multivariable model all the influential predictive variables that were significant at the 5% significance level and reported results as unadjusted betas with a 95% confidence interval and coefficient of determination (R2). Similarly, we used stepwise binary logistic regression with backward selection to examine the relationships between depression, anxiety, and stress and the participants' demographics. At the 5% significance level, we included influential predictive variables of depression, anxiety, and stress in the final multivariable stepwise binary logistic regression. The outcomes of the final multivariable binary logistic regression were reported as odds ratios with 95% confidence intervals. A P < 0.05 was considered statistically significant.

For the qualitative part, thematic analysis was conducted manually. The thematic analysis approach constantly moves back and forth between the entire data set, the coded extracts of data, and the analysis of the data being produced. The analysis was conducted by the student investigator (MARA) and the senior author (MTH) using an iterative procedure (28). The transcription and translation of the FGD were carefully checked by a member of the research team who was a native speaker to ensure meticulousness. Then, at a semantic level, the initial codes were identified to understand themes following a systematic approach. Codes were sorted to develop the initial themes. Then, the research team reviewed the initial themes, refined them, and named them. Identified themes were carefully discussed with the interviewers (MARA and MTH) to ensure that interpretation was appropriate to FGD participants' experiences and to ensure rigor within the analyzed data. Thus, the iterative process produced the final themes, and interpretations were conceptualized accordingly.




3. Results


3.1. Characteristics of the study participants

Responses came from 406 medical students (with a mean age of 22.2 ± 1.7 years) from all over Bangladesh. The majority of respondents were aged 20–22 years (53.7%), women (60.8%), from the nuclear family (86.9%), with a monthly family income of 45,001–60,000 BDT (29.3%), and currently staying with family (93.4%). Most of them had family members aged 50 years or older (86.2%), 19.2% of the respondents had asthma, and 74.4% had a history of high blood pressure among family members. Respondents were mostly not infected by COVID-19 (74.1%), had no family members infected by COVID-19 (65.5%), and had neighbors infected by COVID-19 (65.5%) (Table 1).


TABLE 1 Characteristics of the study participants, Bangladesh (N = 406).

[image: Table 1]



3.2. Association of the fear of COVID-19 with the characteristics of the study participants

According to the bivariable analysis, the fear of COVID-19 was significantly associated with female sex (B:1.5; 95% CI:0.2–2.8), with monthly family income (≥100,001 BDT) (B:2.2; 95% CI:0.1–4.3), having family members aged 50 years older (B:2.1; 95% CI:0.3–3.9), having children in the family (B:1.6; 95% CI:0.2–3), having family members infected by COVID-19 (B:1.9; 95% CI:0.1–3.7), and the deaths of close relatives (B:1.7; 95% CI:0.1–3.4). There was also a significant association between a score of fear of COVID-19 and a history of having symptoms of COVID-19 at the onset of the pandemic among students themselves (B: 1.9; 95% CI:0.6–3.2) and their family members (B: 1.4; 95% CI:0.2–2.7). Reduced sleep duration (B: 3.8; 95% CI: 2.1–5.6) was also found to be significantly associated with fear of COVID-19. Multivariable analysis showed a significant association between fear of COVID-19 and female participants (B:1.6; 95% CI: 0.3–2.8) (Table 2).


TABLE 2 Bivariable and multivariable analysis showing association between fear score of COVID-19 with characteristics of study participants.
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3.3. Association of depression, anxiety, and stress with the characteristics of the study participants

In the present study, 51.2% of the students reported suffering from anxiety, 59.4% from anxiety, and 64% from depression (Figure 1). Bivariable analysis showed that the score of the DASS stress subscale was significantly associated with the following factors: having a joint family, having family members aged 50 years or older, having children infected by COVID-19, and having family members infected by COVID-19 (Table 3). However, the multivariable analysis showed that the score of the DASS stress subscale was significantly associated with the monthly family income of 60,001–100,000 BDT (710–1,184 USD) (AOR-1.8; 95% CI:1–3.3), family members aged 50 years or older (AOR-2; 95% CI:1.1–4), children (AOR-1.7; 95% CI:1–2.8), a history of heart disease (AOR = 1.7; 95% CI:1.1–2.7), symptoms of COVID-19 among family members (AOR-1.9; 95% CI:1.3–3), and reduced sleep duration (AOR-4.3; 95% CI: 2.4–7.9).


[image: Figure 1]
FIGURE 1
 Prevalence of mild to severe depression, anxiety, and stress among study participants.



TABLE 3 Bivariable analysis of association between score of DASS-21 with characteristics of study participants.

[image: Table 3]

In the bivariable analysis, the DASS score of the anxiety subscale was strongly associated with higher monthly family income (≥100,001 BDT compared to ≤ 40,000 BDT), family members aged 50 years or older, children, family members infected by COVID-19, and deaths of close relatives (Table 3). Moreover, the multivariable analysis displayed that the DASS score of the anxiety subscale was strongly associated with having children (AOR-1.8; 95% CI:1.1–3), a history of diabetes (AOR = 1.8, 95% CI: 1.1–2.9), the symptoms of COVID-19 (AOR-2; 95% CI:1.3–3.2), and decreased sleep duration (AOR-4.8; 95% CI:2.6–9).

It is worth mentioning that the DASS score of the depression subscale was reportedly associated with having family members aged 50 years or older, having children, family members infected by COVID-19, and the deaths of close relatives in the bivariable analysis. According to the results of the bivariable analysis, change in sleep since the COVID-19 infection and having high blood pressure were also reportedly associated with high DASS scores of depression (Table 3). Finally, the DASS score of the depression subscale was reportedly associated with having children (AOR-1.9; 95% CI: 1.1–3.2), a history of cancer among family members (AOR = 2.9, 95% CI: 1.1–7.5), and reduced sleep duration (AOR-4.1; 95% CI:2.1–7.9) in the multivariable analysis (Table 4).


TABLE 4 Multivariable analysis of association between score of DASS-21 and characteristics of study participants.
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3.4. Qualitative findings

The FGD included 10 medical students, with an equal distribution of five male and five female participants. The qualitative findings of this study generated four major themes, which included (i) perceptions of the fear of COVID-19, (ii) perceptions of mental health impacts during COVID-19, (iii) changes in the medical curriculum along with the pandemic, and (iv) recommendations from the medical students. Qualitative findings (thoughts, experiences, perceptions, and relevant recommendations) from the focus group discussion are presented here.


3.4.1. Perception of the fear of COVID-19

During the initial days of COVID-19, most of the participants were not able to grasp the severity of the disease, and they perceived it as a vacation. However, over time, as the country's disease burden increased, fear gradually crept into their minds. Four participants expressed their concerns about the possibility of their parents being infected by COVID-19, which led to feelings of fear. According to a third-year medical student,

“About 15 of my friends have either lost their parents due to COVID-19 or had to hospitalize them for being severely ill. Seeing these, I actually felt more afraid for the chances of my parents to be infected rather than mine”

One of the participants who tested positive for COVID-19 added the following:

“I think the fear has been extremely high among those who have seen near ones being hospitalized and fighting a battle with life”

This idea was supported by another participant, who added that in the preliminary period when she was frightened about the pandemic and tried to maintain safety regulations, her parents rebuked her for being too cautious. Later, when her uncle and aunt contracted the infection, her parents became frightened and started to follow the rules and regulations.

However, one of the participants argued that the fear had significantly decreased among the common people over the past couple of months. He added that, as most of the people had already experienced this virus or had seen someone near them recover from it, they were not afraid of COVID-19 like before.



3.4.2. Perception of mental health impacts during COVID-19

All of the respondents shared their thoughts on various mental health concerns. Despite being an outgoing person who engages in various extracurricular activities, one of the respondents resisted those activities and stayed at home. Even though she felt hopeless and frustrated sometimes, she could not take the risk of infecting her parents for the sake of her temporary relief.

During COVID-19, one participant felt worried as his father had faced a salary cut. Apart from the safety regulations and thoughts about the disease, they also had to cope with this scenario. Four of the participants expressed their anxiety regarding online classes. A final-year medical student was scared about his academic progress. Despite the teachers' cooperation, he found it difficult to gather clinical knowledge from online classes. He added the following:

“I am even scared that if college opens now and we have to attend the exam on a short notice, will I be able to study and prepare myself like the way I did before?”

Three other participants expressed their concerns about the current medical curriculum. They were mentally prepared for the possibility of graduating later than their friends from other disciplines. However, they felt anxious when they observed that most of their peers from previous batches had managed to graduate before the COVID-19 pandemic, and they were uncertain about when they would be able to take the final professional exams.

In this regard, another respondent added that she felt too stressed about fulfilling minor targets or had difficulties accomplishing minor deals. She further added the following:

“(sic) Initially we were to attend an -hour online class every day, which is nothing compared to 8–10 h long classes we used to attend in normal times. But I felt so much pressure and anxiety to complete this task and had to struggle a lot to keep myself calm. This made me question my productive capability and I was further anxious.”

One of the respondents shared that she felt overwhelmed and restless due to the posts on social media during this pandemic, where many of her friends used to post regularly about their achievements and success stories. The constant exposure to these posts motivated her to create her own success story, but she soon realized that she had no clear idea when her regular student life would resume. These thoughts weighed heavily on her, leading to a decline in her mental wellbeing.

Another respondent found himself becoming annoyed with everything and had repeated conflicts with his family members, which was quite the opposite of his regular nature. He also developed an avoidance tendency to finish chores like daily household activities, regular studies, or extracurricular tasks. Even though he was not a procrastinator, this was the first time in his life that he felt like running away from those chores. He also found these thoughts hindering his regular sleep cycle. This phenomenon is also supported by another participant, who stated the following:

“Right now, I do not feel good in my home. (Sic) Neither am I enjoying a long sleep nor Facebook. I am not enjoying anything now”

On a different note, one of the participants who tested positive for COVID-19, along with his family members, expressed that when they were hospitalized, he was deeply worried about his father, who is old. At that moment, he considered contemplating the mental health of his acquaintances as a luxury, despite acknowledging that he was experiencing tremendous stress and anxiety during those challenging times.



3.4.3. Change in the medical curriculum

Many of the respondents worried that there was a lack of proper courses/guidelines on how to deal with such a pandemic in their curriculum. They suggested including a section in their curriculum about how to deal with or respond to pandemics or other public health disasters as medical students. Clear conceptions about the dos and don'ts will help them better prepare for the frontline in the future.

One enthusiastic participant also added this:

“Medical students from 3rd year onwards can be trained for this kind of situation so that when there's a shortage of doctors or to help them during roster duties, students can come forward.”



3.4.4. Recommendations

The participants shared that medical students constantly face chronically enormous mental stress as they strive to balance their academic, personal, and social lives. Moreover, the ongoing pandemic added to their worries, affecting their present and future academic careers in many ways. They recommended a few points to support medical students' mental health concerns during this pandemic. One respondent mentioned feeling reassured and comforted if the teachers showed their concern for the students flexibly. He expressed the following sentiments:

“If we know that they are going to have our back, it would be a big relief.”

He further explained that a warm relationship between a teacher and their students could provide the passage for clear two-way communication. An empathetic approach toward other students can also play a vital role in reducing anxiety and stress among medical students.

Another participant stated that on social media, there was a constant unhealthy tension between the two groups. One group diligently adhered to safety measures and avoided social gatherings, while the other group resumed their pre-pandemic social lives as if everything was back to normal. Regarding this issue, one participant expressed the following sentiments:

“If you think someone is not abiding by the rules and regulations of COVID-19, please don't attack him publicly. Rather talk to him in private and try to make him understand your views.”

Another respondent shed light on the matter of expectations from family members placed upon medical students. He said that due to the challenges they face in their academics and concerns about their future career prospects, they might not be able to give it their best shot. Support from family members can help medical students in this regard.

From a very rational point of view, one respondent stated that the recent recruitment of doctors in government services would saturate the job market for some more years, which may lead to fewer vacancies in the post-COVID-19 scenario. He added that many medical students are depressed after seeing the deaths of many of their beloved teachers due to COVID-19 while fighting on the frontline. He urged that

“Counseling sessions and psychotherapy must be arranged for helping us in academic and career prospects in order to tackle anxiety, fear and depression during this pandemic.”

In summary, the qualitative findings reported that the participants experienced fear of their parents becoming infected by COVID-19, and fear was more prominent in those who had their loved ones hospitalized. They were also stressed and anxious with thoughts of death. Their fear also extended to their thoughts on academic progress, uncertainties, and the effectiveness of online classes.





4. Discussion

This study investigated the fear of COVID-19, stress, anxiety, and depression symptoms among Bangladeshi medical students. The mean score for the FCV-19 scale reported by this study was 19.4 (SD = 6.4), which is higher than the mean score for the FCV-19 scale (16.79, SD = 6.04) of a study conducted in Spain on university students (29). The chance of exposure to the virus can be one important difference between medical and university students. Another study from Serbia with a larger sample size (n = 1,722) conducted in May 2020 found the mean score for the FCV-19 scale to be 12.91 (SD = 4.5) (30). However, most of the Serbian medical students perceived the COVID-19 control measures as “good” or “very good.” Bangladeshi medical students in this study experienced lower stress (51.2%) than Peruvian medical students (65%) (31), Saudi Arabian medical students (55.2%) (32), and 54.5% among Irish medical students (33). All these studies used different tools to assess stress among medical students. However, Bangladeshi medical students exhibited higher levels of stress than those in France (36.83%) (34). By using the same tool (DASS 21), we found that Bangladeshi medical students were more stressed than Pakistani medical students (35). Additionally, using the same tool (DASS 21), we found that 59.4% of students suffered from anxiety in Bangladesh, which is higher than 44.5% among Turkish medical students (36), 57% among Peruvian medical students (31), 47.8% among Indonesian medical students (37), 52% among Pakistani medical students (35), 56.4% among Egyptian medical students (38), and 33.2% among medical students from Chennai, India (39). All of these studies were conducted during the first wave of COVID-19 in the respective countries. Except for India, more than 40% of the sample exhibited symptoms of anxiety.

A larger proportion of Bangladeshi medical students (64%) suffered from depression, where the prevalence of depression was 38.17% among French medical students (34), 62.7% among Pakistani medical students (39), 27.6% among Iranian medical students (40), 18.6% among Indonesian medical students (37), and 23.3% among Nepalese medical students (41). Even though the tools were different among the studies, Bangladeshi medical students displayed a higher level of anxiety symptoms when compared with their neighbors. It is worth noting that the rate of having symptoms of depression in medical students is higher than that of the general adult population in Bangladesh, which was found to be 36.57% in another Bangladeshi study (42). Considerably higher prevalence was observed among Turkish medical students (90.2%) (36), Egyptian medical students (75.2%) (38), and Peruvian medical students (74%) (31). The result of this study is somehow consistent with the findings of a previous Bangladeshi study conducted in the initial period of the COVID-19 pandemic among medical students, where 49.9% of them had depressive symptoms, and 65.9% had anxiety (20).

This study suggested that the fear of COVID-19 was strongly associated with the female sex, which is consistent with findings of research conducted earlier where females reported a higher level of fear of COVID-19 (43, 44). Surprisingly, the study showed that a higher monthly family income was significantly associated with a higher score of the fear of COVID-19. This finding is inconsistent with studies indicating that students with a higher ability to pay and a stable family income had less fear and lower psychological problems during this pandemic (45, 46). The fear of COVID-19 was also significantly associated with having children and family members aged 50 years or older as medical students. This finding might be because older family members are more vulnerable to COVID-19 infection, and younger generations experience greater fear of infecting their older family members (47).

The fear of COVID-19 was also significantly associated with having symptoms of COVID-19 among the medical students themselves, their family members, and infected family members. The deaths of close relatives had a positive association with fear as well. A study carried out in Bangladesh showed that the respondents who had suspected symptoms of COVID-19 had greater levels of stress than their counterparts (48). A tentative explanation could be due to the pandemic causing massive deaths. This might be the first time young people are exposed to the fear of the death of their family members so closely, which naturally generates a higher level of fear and anxiety (49). Corresponding to this study, a recent Bangladeshi study on students found that having suspected COVID-19 symptoms is significantly associated with the fear of COVID-19 (50). According to this study, reduced sleep was found to be associated with the fear of COVID-19. It was previously documented that fear and stress make one susceptible to psychological illness and insomnia (51). One tentative explanation could be that fear facilitates an adaptive response to fear through fear extinction, while sleep deprivation hampers the same process (52). It was documented before that ensuring a reliable source of health information can assist in elucidating fear (45).

Similar to the fear score, the DASS subscale of stress and depression symptoms was strongly associated with high monthly income, which is consistent with the findings of a previous study (53), but further research is required to understand the mechanism underlying it. However, other studies revealed opposite associations: stress, anxiety, and depression were associated with lower income (54–57). The DASS stress, anxiety, and depression subscales were positively associated with having children. This finding corresponds with a previous study suggesting that parenting stress is associated with anxiety and depression (58). A possible explanation might be that parents are the only reference point for the children during this home quarantine period and have to manage their work from home (59). Additionally, older members of the family usually suffer from different non-communicable diseases, which make them more prone to severe complications of COVID-19 (47); this might be a reason behind the higher levels of stress, anxiety, and depression among the respondents who had family members aged 50 years or older.

Having a history of different non-communicable diseases such as diabetes and heart disease was found to be associated with the fear of COVID as well as depression, anxiety, and stress. This might be due to several factors, including the cancellation of routine treatments, increased workload causing decreased staff availability for these treatment sessions, and reduced public transport for lockdown and social distancing measures (60). One of the important findings of this study is the notable association between experiencing symptoms of COVID-19, both among the participants themselves and among their family members, and the levels of stress and anxiety reported by the participants. Consistent with this finding, two previous Bangladeshi studies showed that having suspected COVID-19 symptoms was significantly associated with negative mental health consequences (61, 62). This finding might be attributable to the fact that respondents with suspected COVID-19 symptoms perceive those symptoms as COVID-19 (61, 62). In addition to those factors, such as being tested positive for COVID-19, family members were susceptible to depression. This is supported by another study conducted in Bangladesh, which indicated that participants who had COVID-19-infected relatives had higher rates of mental disorders (51). Additionally, anxiety and depression subscales were associated with the deaths of close relatives, which is in line with a previous study (51). The mechanism underlying this finding could be that individuals become more concerned about losing their loved ones (53).

Reduced sleep duration was also positively associated with stress, anxiety, and depression, which is supported by a study where 55.7% of the respondents were poor sleepers (63) and another one indicating that insomnia was associated with stress, anxiety, and depression (64). High levels of stress impair sleep quality, which could lead to sleep deprivation (65). Moreover, anxiety and depression could deteriorate sleep quality and increase the severity of insomnia, especially when both are present simultaneously (65). Increased sleep duration also had a significant association with stress, anxiety, and depression in the present study.

As medical students are the future of the health care system of a country, adequate measures should be taken to address their mental health issues. Periodic counseling sessions should be arranged for the medical students, and they must be encouraged by the medical college authorities to express their concerns and seek support rather than stigmatizing it. Accurate information sources should be ensured to elucidate fear. Moreover, specific clinical and counseling courses could be included in the curriculum of medical schools, which would assist medical students in fighting against negative mental health challenges from this pandemic and beyond.

The qualitative findings of this study have brought some key notions to light. The participants expressed their concerns regarding the health and safety of their parents. They had the tendency to follow the safety precautions strictly to prevent their parents from becoming infected. Moreover, the participants who were infected with COVID-19 expressed their fear, especially when they heard about death news frequently. However, this long lockdown made them think about various things, and some reported changing behaviors with more irritation and anxiety. Some students expressed concern over their academic progress. As the classes shifted online, students sometimes found it difficult to understand the clinical aspects of learning using technology. They also expressed concern about whether they would be good doctors through online classes or not. To cope with this pandemic, academic and career-related anxiety, and frustration due to a prolonged stay at home, the medical students suggested building up empathetic and student-friendly two-way communication so that the students could feel assured. The enthusiastic students also proposed to add a special section to their curriculum from where they can learn to fight any upcoming global health crisis like this pandemic. This study's findings clearly indicate that adequate mental health interventions and support programs targeting medical students are a critical need in Bangladesh. These findings call for providing low-intensity, regular, and specific institutional support to reduce fear of a pandemic or any health crisis, gender-sensitive interventions, grief management, training on managing sleep during crises and beyond, additional academic support, and peer support during changed scenarios like the COVID-19 pandemic. This pandemic pointed out a gap: our medical students are poorly managing their mental health during emergencies, possibly resulting from considering psychiatry as a less important academic entity. This is the time to keep psychiatry and mental health-related training at the center of medical education to support the growth of medical students as future physicians prioritizing their own mental health.


4.1. Strength and limitations

To the best of our knowledge, this is one of the first few studies to explore the fear of COVID-19 and several mental health symptoms among Bangladeshi medical students amid the pandemic. This study will assist in filling the knowledge gap in this less researched area and also help in designing appropriate interventions to safeguard medical students from negative psychological consequences during situations like the pandemic and other future public health crises. It also documented some important qualitative insights that are novel and important to understand the impact of the pandemic on their mental health.

However, this study has several limitations that need to be acknowledged. First, respondents were mostly of the higher socioeconomic group since Internet connection was mandatory. This limits the generalizability of the study's findings. Second, convenience sampling and self-reporting data might lead to selection and reporting biases. Third, considering its limited sample size, the study is not nationally representative. Finally, causal inferences cannot be elucidated due to the study's cross-sectional nature. Despite these limitations, the study's findings provide a wider outlook on the mental health aspect of the medical students of Bangladesh during the devastating pandemic and report useful insights to understand the contexts and future directives.




5. Conclusion

A substantial proportion of medical students are struggling with their mental health. Respondents with COVID-19-like symptoms, sleep disturbances, family members aged 50 years or older, infected family members, and those who experienced the death of relatives due to COVID-19 were at higher risk of developing mental health symptoms. Appropriate interventions should be designed, and adequate support should be provided, especially during critical periods like the pandemic, to the medical students to protect their mental health and wellbeing, considering the potential impact of them on the future health system in a low-resource setting like Bangladesh.
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Background: COVID-19 has been causing mental health problems around the world, with rural and indigenous peoples likely to be the most affected. This systematic review synthesizes and critically analyzes the existing literature on mental disorders in the rural Andean population in Latin America.

Methods: A systematic review with narrative synthesis was carried out following the PRISMA guidelines. We searched nine databases (PubMed/MEDLINE, Scopus, EMBASE, ScienceDirect, Web of Science, Cochrane, Scielo, LILACS, and Latindex), five public prepublication servers (SocArXiv, medRxiv, bioRxiv, SportRXiv, and Preprints), ALICIA, and Google Scholar for articles that included the analysis of mental health problems using data collected from the rural Andean population in Latin America. These were eligible for inclusion. Articles that included Non-Latin American populations (including European or African migrants) and studies conducted prior to the COVID-19 pandemic (since the declaration of national lockdown) were excluded.

Results: A total of 23,761 articles were retrieved, 14 of which met the inclusion requirements. Most were cross-sectional (n = 12) and related to anxiety (n = 9), depression (n = 8), and stress (n = 5). The mental health analysis of 5,976 rural dwellers from four countries in Latin America also included gray literature studies (n = 7) that allowed the quantification of mental health problems in adults (n = 7) and adolescents/children (n = 4). Only one study was multinational, and the quality of publications varied. Despite the high frequency of anxiety, depression, and stress symptoms among rural Latin American populations during COVID-19, published research is very limited. This review found preliminary evidence that the frequency of anxiety (45%), depression (27.6%), and stress (33.1%) in the rural population was associated with pandemic restrictions across countries. Measures of other psychiatric problems, such as distress or suicidal ideation, cannot be estimated.

Conclusion: Regional-wide studies investigating changes in the frequency of symptoms of mental health problems in the context of the COVID-19 pandemic are warranted to inform culturally adapted prevention strategies. This study is limited to a narrative synthesis and may be subject to publication bias.

Systematic review registration: https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=320489.
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1. Introduction

Disparities in mental health among urban and rural populations show a marked gap, which are related to a number of factors ranging from political to anthropological factors. This phenomenon is present in high-income as well as middle- and low-income (LMIC) populations. However, these differences are accentuated in countries with a great proportion of LMIC rural or peri-urban populations, which is a public health problem (1). COVID-19 has shown these differences and has led to more inequity with respect to access to mental health in rural populations (2). Previous studies have demonstrated that anxiety, depression, and suicide levels have been higher in rural populations in comparison with urban populations (3, 4). However, other studies have shown low levels of anxiety and depression in rural populations (5, 6).

The impact of mental health can vary between rural and urban populations due to a combination of factors. Economic characteristics, societal differences, and the specific effects of COVID-19, such as mortality rates and quarantine measures, can contribute to these differences. One significant factor is the limited access to mental health services in rural areas, where there is a scarcity of trained psychologists and psychiatrists and a lack of suitable facilities (7). Moreover, stigma surrounding mental health issues, social isolation, limited social support, socioeconomic conditions, lifestyles, and environmental factors can all play a role in influencing the wellbeing of rural communities (8). It has also been observed that the adoption of protective behaviors against COVID-19 and health literacy during the pandemic differ among different socioeconomic groups in Iran, with lower levels reported in populations of low socioeconomic status (9).

Thus, not all the rural communities have felt the pandemic in the same way, and the neuropsychological impact can vary (10). In general, communities in Latin America face regional challenges, social and political conflicts, and have high levels of violence that can lead to mental disorders (11, 12). Rural populations in Latin America are grouped in the Andes (distributed between Peru, Chile, Colombia, Ecuador, Argentina, and Bolivia), and they suffer inequities that are marked compared to urban populations, characterized by low human development, low level of access to healthcare, economic limitations, and social, religious and cultural issues (13). Hence, COVID-19 can have a kickback effect on rural communities' mental health, where these disruptions have not been quantified.

The objective of this systematic review was to estimate the mental health problems among rural Andean populations in Latin America during the COVID-19 pandemic, highlighting the differences among inter- and intra-population groups.



2. Materials and methods


2.1. Study design, search databases, and strategy

From 15 December 2021 to 2 January 2022, we searched nine databases (PubMed/MEDLINE, Scopus, EMBASE, ScienceDirect, Web of Science, Cochrane, Scielo, LILACS, and Latindex), five public prepublication servers (SocArXiv, medRxiv, bioRxiv, SportRXiv, and Preprints), a Peruvian thesis repository (ALICIA ConCyTec), and Google Scholar. These last two databases include gray literature, making the research search more extensive. This review follows the reporting guidelines specified in the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement (14). This review was previously registered with PROSPERO (CRD42022320489).

The database search strategy was carried out using Boolean descriptors with a combination of keywords and subject headings. We identified publications using the terms (((Andes) OR (rural population [Mesh])) AND (mental health [Mesh])) AND (COVID-19 OR SARS-CoV-2 OR Pandemic) AND (Latin America))) and the corresponding Spanish and Portuguese translations. Manual searching was performed on the reference lists of included studies without filters or limits used when studies meeting the inclusion criteria were identified.



2.2. Inclusion and exclusion criteria

The included studies met the following criteria: (i) Latin American general population; (ii) studies that evaluate mental health problems; (iii) original studies (prospective or retrospective), clinical trials, case–control studies, perspectives, and scientific letters; (iv) articles in English, Portuguese, and Spanish; and (v) rural or indigenous populations of the Andes of Latin America. Narrative reviews, systematic reviews, meta-analyses, reflection articles, position papers, and letters to the editor (correspondence) were excluded. We also excluded non-Latin or urban American populations (including European or African migrants) and studies conducted prior to the COVID-19 pandemic (since the declaration of national lockdown due to the patient zero case report). We considered only studies from 2020 to 2021 related to the time of the pandemic in the region.



2.3. Screening study, data extraction, and quality assessment

Two independent authors (JM-S and AJ-Q) sifted the abstracts and excluded those that did not meet the inclusion criteria following the defined protocol. These authors also manually reviewed the full-text articles, and the disagreements were resolved by consensus at each stage of the revision (Figure 1). At each stage of the review process, meetings were conducted to ensure compatibility and consistency in the results of all measures. These meetings served as a platform to address any discrepancies or differences in the selection of articles, fostering consensus among the team members. Studies were grouped by country and type of mental illness (i.e., stress).


[image: Figure 1]
FIGURE 1
 PRISMA flowchart for the selection of studies on mental health in the rural population.


For the synthesis of the selected studies, we used the template of the Critical Appraisal Skills Programme (CASPe) group, which allowed us to select the information from each study (15). Furthermore, to ensure the validity of our findings, the risk of bias was independently assessed by both authors using the Cochrane risk of bias tool (16, 17). Studies that failed to report limitations or biases and inadequately described the rural Andean population were collectively deemed to have a high risk of confounding based on consensus. This rigorous evaluation of bias helped strengthen the reliability and integrity of our study results (Supplementary material).



2.4. Data analysis

A complete reading of each study was carried out, extracting the baseline characteristics of the studies (i.e., country and population), the instruments used (i.e., Beck's anxiety questionnaire), and the outcomes (i.e., association between depression and anxiety in the Colombian population). In this study, we used MS-Excel 2013 (Microsoft Corp., Redmond, Washington) and SPSS version 23.0 (IBM, Armonk) for data management (data for presentation or synthesis) and analysis, respectively. The collected data will allow us to compare at inter- and intrapopulation levels, which enables us to define the global frequency and the changes between countries. Regarding mental illnesses, studies from each country were carefully selected, and their respective averages for anxiety, depression, and stress measures were estimated. To provide a visual representation of these measures, Bing Excel Maps (Microsoft) were utilized, allowing for effective mapping and analysis of the data.




3. Results


3.1. Search results

The search in the databases yielded 23,761 records, of which we eliminated 9,532 duplicates. Then, we examined 14,229 abstracts and excluded 14,122, reviewing a total of 107 full-text articles. After we finished the revision, 92 studies were eliminated, mainly studies about mental health in non-Latin American populations (n = 35), which resulted in a total of 14 studies included for qualitative synthesis (Figure 1). According to the kappa analysis, the two independent reviewers had “substantial agreement” on the selection of abstracts (kappa = 0.81) and the full-text revision (kappa = 0.85) (18).



3.2. Characteristics of the studies

We performed an analysis of mental health in 5,976 rural dwellers from four countries of Latin America, in 14 studies, where Peru had the biggest proportion of participants (n = 2,359) (19–32). We also included a regional-wide study that analyzed 708 adults from Argentina, Chile, Colombia, Costa Rica, Ecuador, Guatemala, Panama, Paraguay, Peru, Uruguay, and Mexico (32). In addition, five studies from Peru (33.3%) (27–31), four studies from Ecuador (26.6%) (22–25), three from Colombia (20%) (19–21), and a study from Paraguay (26) were included. Of the total, 12 (80%) studies were cross-sectional (19–23, 25, 26, 28–32), two (13.3%) were cohort studies (17, 24), and one was a mixed study (24). On the assessed population, 10 (66.7%) studies included the adult population in rural areas (19–21, 24, 26, 28–30, 32), 4 (26.6%) included children and adolescents (22, 23, 25, 31), and 1 study included both populations (24) (Table 1).


TABLE 1 Baseline characteristics of the selected studies.

[image: Table 1]



3.3. Mental health approach in rural population

In Colombia, we registered 3 studies that evaluated 1,023 rural adults, of which 2 studies estimated depression, stress, and anxiety (17, 18), while 1 assessed fatalism relating to COVID-19 associated with suicide (19). Four studies included the Ecuadorian population with 1,182 participants, of which only 1 study evaluated the adult population (24). In addition, emotional health (22), behavioral disorders (23), psychosocial impact due to tourism restrictions (24), and stress and anxiety in children and adolescents (25) were evaluated in the Ecuadorian population. In this revision, we included only one cross-sectional study in the Paraguayan adult population in which depression disorders were evaluated (26). On the other hand, five Peruvian studies were included in this revision, three analyzed the adult population (28–30), and a cross-sectional study included only adolescents (31) with a total population of 2,359 participants. Four Peruvian studies assessed anxiety, depression, or stress, and only one evaluated the role of poverty in the development of mental disorders (28). Finally, a regional-wide study with 10,552 participants included 435 rural adults from Argentina, Chile, Colombia, Costa Rica, Ecuador, Guatemala, Panama, Paraguay, Peru, Uruguay, and Mexico (18).



3.4. Anxiety, depression, and stress in rural population from Latin America

Nine studies addressed anxiety disorders in the rural population (Table 2). In the Colombian population, an increase in cases of anxiety during the pandemic was observed (20, 21), while studies in Ecuadorian children and adolescents estimated an average of 5.5% of anxiety (23, 25). Four studies assessed anxiety in Peruvian adolescents and adults. The levels of anxiety fluctuated between 26 and 95.7%, in which the study conducted by Millones-Morales and Gonzales-Guevara (30) reported that 52.2 and 15.7% of the aged had severe anxiety. Finally, a regional study by Durán-Agüero et al. (32), in 11 Latin American countries, reported levels of low, moderate, and severe anxiety in 23.4, 24.5, and 16.1%, respectively.


TABLE 2 Anxiety scenario in the rural population from Latin America.
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Depression was reported in eight studies (Table 3). They have shown an increase in the levels of depression during the COVID-19 pandemic in the Colombian population, even though it was reported that 100% of the population did not have a depressive disorder. In Ecuador (25), between 5 and 11% of children and adults were reported to have depression, while 12.29% of the Paraguayan population (26) had some form of depressive disorder, including a mixed anxiety-depressive disorder (9.78%). In addition, 56.2% of the Peruvian rural population had depression during the COVID-19 pandemic. The study by Millones-Morales and Gonzales-Guevara (30) on the aged who live in rural areas has demonstrated that there exists 38.3, 9.3, and 27% of very severe, severe, and moderate depression, respectively.


TABLE 3 Studies that have reported levels of depression in the Latin American rural population.
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Five studies reported the levels of stress in the rural population (Table 4). There has been an increase in stress levels during the COVID-19 pandemic in the Colombian population, which affects 36.9% of the population (30). Interestingly, 88.5% of Ecuadorian children and adolescents had low levels of stress in comparison with 19% of adults (24, 25). On average, in Peru, 48.75% of adolescents, adults, and older adults presented with levels of stress during the COVID-19 pandemic (30, 31).


TABLE 4 Studies that have reported levels of stress in the Latin American rural population.
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In Figure 2, the average distribution of the main mental health problems during the COVID-19 pandemic is shown; thus, the rural population with anxiety, depression, and stress was 45.08, 27.6, and 33.1%, respectively.


[image: Figure 2]
FIGURE 2
 Average distribution of anxiety (A), depression (B), and stress (C) by Latin American country. Average anxiety among rural populations in Colombia, Peru, and Ecuador was 61, 52.3, and 6.75%, respectively. The average depression in the Peruvian population was 56.2%, in the Colombian rural population was 24.1%, in the Paraguayan population was 12.3%, and in the Ecuadorian population was 8%. The average stress in Peru, Colombia, and Ecuador was 48.7, 36.9, and 15.5%, respectively.




3.5. Other components of mental health in Latin America

Cifuentes and Navas (22) have demonstrated that 21.8% of Ecuadorian children and adolescents have reported mental disorders. Although, during the COVID-19 quarantine, good coexistence was reported with a high predominance of 52.7%, there were variables associated with mental health disorders such as rural origin, changes in the schedules of the tasks, a lack of physical exercise, and some emotions such as sadness, fear, anger, and joy. The study conducted by Reategui (23) has shown that rural children present with depression (5%), anxiety (8%), hyperactivity (12%), and attention deficit (35%) due to stressor factors (48%). In this population, 78% of the parents did not know about mental health, and 75% did not know where to go in case of mental disorders (23).




4. Discussion

This is the first systematic review of the literature on mental health problems in the Latin American population of rural areas of the Andes during the COVID-19 pandemic. We identified only 14 articles, which reveal that, in spite of the mental healthcare interventions during the pandemic, there exists an important frequency of symptoms of anxiety, depression, and stress in a limited group of publications on this important subject. Almost all of the articles were cross-sectional studies restricted to analyzing the adult or adolescent population of only one country. In addition, almost half of the documents included in this revision were gray literature from two-fourths of Latin American countries that had studies on rural populations in the Andes during the lockdown.

The main strength of this study is, for the first time, the analysis of mental health in the Andean rural population using gray and black literature. Two recent systematic revisions centered on LMICs have determined that Latin America, after Africa and Asia, has shown the worst overall mental health symptoms (33, 34). However, these meta-analyses have not included the rural or indigenous populations, which may have more deteriorated mental health. This even more deteriorated condition might be due to a mosaic of factors that include a lack of dialogue about sanitary decision-making in the face of COVID-19, which would already precede as a crucial factor (35), lack of access to quality healthcare services, low coverage and disorganization of medical attention (36), limited recourses to extend coverage of mental health programs, and low economic-social sustainability (6, 37).

According to World Bank data, 60% of the LMIC population lives in rural areas (India: 66%, China: 40%, and Sub-Saharan Africa: 59%) (38), communities where the pandemic has worsened in terms of infection and deaths. Other diseases such as the occurrence of cancer in the indigenous population are consequences of the disparities these regions face (39). In addition, the pandemic has accentuated this disparity due to the fact that several health programs are being abandoned or have been limited, which affects the rural population to a greater extent in comparison to the urban population concerning breast (86 vs. 88%) and cervical cancer (77 vs. 82%) screening (40). Taking this context into account, the rural population has been living in a paradox more than ever since health could not become sustainable with local needs, while confinement and the immediate cessation of their social and economic activities invaded their daily thoughts and caused mental conflicts.

Similar to our investigation, multiple studies informed us that mental health had deteriorated during the pandemic, which caused an increase in depression symptoms in Latin American countries (33, 34, 41). Furthermore, the prevalence of depression was reported to be 27% in the general European population (42), similar to our result in the rural population (27.6%). However, our results are different from the symptoms of depression reported in the general population of Southeast Asia (16%) and in Africa (45%) (43, 44). Our results suggested that approximately 45% of the rural population in Latin America has reported anxiety symptoms, showing a significant increase in previous reports in the general population worldwide (42–44). Social, economic, and cultural characteristics are key factors contributing to the different prevalence of depression and anxiety across regions and populations.

During the pandemic, indigenous and rural populations have highlighted their inequities while adopting health measures that have little dialogue with their social realities, even when knowledge about health and disease prevention is acquired through community interaction (5). As our results suggest, mental health programs do not appear to have an overall impact on the development of anxiety, depression, or stress symptoms in rural populations. In addition, it has been reported that the quality of life of rural and indigenous populations has been affected during the pandemic, so it is important to conduct organized activities to monitor mental issues in order to avoid complications, such as the high frequency of suicide in the rural populations (4).

Several studies have examined mental health on different continents, mainly focusing on urban populations and students. Systematic reviews conducted in Southeast Asian (43), African (44), Latin American (34), and Spanish (45) populations have revealed prevalence rates of anxiety symptoms ranging from 20 to 37%. These findings suggest a lower prevalence of anxiety compared to the results obtained in our study of the rural population. Similarly, our study indicated that 27.6% of the rural Latin American population exhibited symptoms of depression, which contrasts with the reported rates of 16% and 22% in Southeast Asian (43) and Spanish (45) populations, respectively. However, studies conducted in urban African (45%) and Latin American (35%) populations have reported higher prevalence rates (34, 44). These discrepancies may be attributed to the fact that the rural population is exposed to distinct social, economic, and political factors that can impact their mental health and potentially diminish their overall quality of life (8).

Language is an important factor to consider as non–Spanish-speaking populations have shown higher rates of mental health symptoms (34). In rural Latin American communities, where languages such as Quechua are commonly used, language can influence both the comprehension of COVID-19 prevention and control measures and the limited access to mental healthcare services provided in specific languages (7, 46, 47). Additionally, another influential factor is the prevalence of violence within Latin American populations (11, 47). Zhang et al. (34) study demonstrated a higher prevalence of anxiety in urban populations compared to Spanish (45) and Southeast Asian (43) populations. While this review supports our findings, our study indicates a greater burden of mental health problems in the rural population. These communities may face higher levels of violence, which may have been exacerbated during the pandemic, further worsening mental health (48–50). Additional research is needed to explore the role of these factors in mental health outcomes.

This study has limitations that must be acknowledged. First, the heterogeneity of the identified studies precluded meta-analysis, leading to the presentation of results in narrative form. Second, due to the nature of the lockdowns and social isolation during the pandemic in each country, there have been empirical and methodological limitations of each study (i.e., convenience sampling and various data collection tools) that have prevented oversimplification of the findings. Third, we included several gray literature studies that were limited by the varying quality of the documents identified (21–25, 29, 31). However, bias analysis of the studies has reported the risks of each study. Our study findings have revealed an important issue regarding the varying definitions of the rural population across different countries. This variation poses a risk of selection bias and misclassification, potentially hindering the generalizability of our interpopulation analysis. To address this limitation and ensure accurate characterization of the population in future research, it becomes imperative to stratify the population based on specific indicators. Fourth, mental health problems have been addressed differently in each study; thus, only some articles have reported levels of suicide or distress, and, therefore, the findings have not been generalized. Furthermore, most of the studies have been carried out in the adult rural population, but others have included adolescents and the elderly, where not all mental health issues have been evaluated (22, 23, 25, 27, 30, 31).



5. Conclusion

This is the first systematic review of mental health in the rural population of Latin America during the COVID-19 pandemic. The results identified adults, children, and adolescents with symptoms of anxiety, depression, and stress. Studies are limited and not available for all countries, and prospective designs are required to understand the changes in mental health problems in the epidemiological context of a health emergency and the subsequent sequelae once the pandemic is over. Further regional studies targeting indigenous and rural vulnerable groups are needed to determine the depth of mental illness and quality of life of populations, refine WHO guidelines, and inform the development of evidence-based and tailored mental illness prevention activities adapted to the culture of each population.

As part of future development on mental health in the Andean population, prospective study designs should be implemented to track and analyze changes in mental health problems over time, both during the course of the pandemic and after it has subsided. This will provide valuable information on the long-term impact and consequences of the pandemic on mental health. In addition, multicenter studies in Latin America will allow for a more representative understanding and assessment of the impact of mental illness on the quality of life of vulnerable rural populations, taking into account the specific challenges and circumstances faced by people in these areas and driving better interventions, support systems, and general wellbeing for these communities.
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Background: Mental health care has declined during the COVID-19 pandemic as has attendance for preventive mental health health services. This study aimed to investigate trends in all types of mental health service claims identified in an Indigenous-specific health assessment for Indigenous people before and during COVID-19.

Methods: We conducted an analysis of Medicare Benefits Scheme (MBS) mental health service items (Items 81,325 and 81,355), to investigate the trends in all types of mental health service claims specifically intended for Indigenous people of Australia. Data were analysed using descriptive statistics, including the total annual numbers of Indigenous peoples’ mental health service claims cross-tabulated by age groups and gender, between the calendar years 2017–2021. Multivariable Poisson regression modelling was used to determine associations that were statistically significant.

Results: Our results indicate an overall rise in MBS claims for mental health follow-up services during 2019–2020 followed by a decline in 2020–2021. In addition, there was an overall decline in claims for follow-up psychology services across the time period 2019–2021.

Conclusion: We found a significant decline in MBS items specific to follow-up mental health services (MBS Items 81,325 and 81,355) for Indigenous people in Australia suggesting a decline in attendance for mental health service follow-up which in turn may indicate a deficit in mental health care during the COVID-19 pandemic, an issue that may lead to poorer mental health outcomes in the future. Further research is needed to understand whether these changes were due to the impact of the COVID-19 pandemic or other factors.
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1. Introduction

The COVID-19 pandemic is an unprecedented event in recent times. The impact the pandemic will have on global mental health, in both the short and longer term, remains unknown as the virus continues to plague us after three years. The COVID-19 pandemic has had a profound impact on healthcare across the globe (1). Strategies implemented to reduce the spread of the COVID-19 pandemic have had serious consequences for the health of many as a range of services were reduced or shut down during the pandemic to help restrict the spread of the virus. We know that strategies employed to help prevent the spread of the virus, led to serious economic, educational, social and mental health issues for both individuals and societies (2). It also resulted in many clinical appointments and elective surgeries being cancelled (3). In addition, many primary health services and general practitioner visits were reduced during the pandemic (4).

The COVID-19 virus was first detected in Australia in January 2020. In March 2020 there was a National lockdown followed by lockdowns related to following waves in 2020–2022. Fear of contracting the COVID-19 virus, meant many people were reluctant to attend health services or were unaware of health services that were available during the lockdowns (5). Failure to attend for preventive health services during the pandemic has been reported in a number of studies (6, 7).

There is evidence that mental health has declined across the globe since the onset of the recent COVID-19 pandemic (8, 9). This is not a new phenomenon as previous pandemics have resulted in similar outcomes demonstrating that not only does mental health decline during pandemics but that psychological distress can persist after the event (10, 11). A drop off in follow up mental health services may have long term consequences on mental health (12), especially for people with existing mental health conditions (13, 14). Certain groups of people may have been more likely to experience difficulty accessing services during the COVID-19 pandemic due to issues such as distance from services, or were reluctant to access services, including mental health services, during the pandemic because of previous negative experiences such as racism and discrimination (15, 16). This is the case for many Indigenous people in Australia who live in rural and remote areas and have higher rates of poor mental well-being than others in the population.

Medicare is a universal health insurance scheme that was funded by the Australian Commonwealth to provide free subsidised health professional services to Australians. The Medicare Benefits Schedule (MBS) is a key component of the Medicare system, including a range of consultation, diagnostic, and procedural/therapeutic services. MBS allocates a unique item number to each service (17). Some follow-up allied health services identified in an Indigenous-specific health assessment are specifically for patients of Indigenous descent after the Indigenous health assessment, with two of these services related to mental health (Items 81,325 and 81,355).

Indigenous people of Australia, similar to other Indigenous populations across the globe, experience worse health outcomes in general compared to the rest of the population. In 2018, the leading five causes of illness and death for Indigenous people in Australia were mental and substance use disorders, injuries, cardiovascular disease, cancer and musculoskeletal conditions (18). Preventative health care such as screening and treatment services, is however poorly accessed by Indigenous peoples in Australia despite their reported higher morbidity and mortality rate (19, 20), increased susceptibility to chronic illnesses and poorer health outcomes (21).


1.1. Aim

The aim of the study was to investigate trends in all types of mental health service claims identified in an Indigenous-specific health assessment for Indigenous people before and during COVID-19 by analysing MBS Items for mental health referrals for Indigenous people across all States and territories of Australia.




2. Methods


2.1. Study design and participants

A secondary data analysis was conducted on the publicly accessible data of MBS Items 81,325 and 81,355. These two items refer to Indigenous-specific MBS services, which are follow-up mental health services and psychological health services for Indigenous peoples who have had health assessments, respectively. Indigenous peoples who are eligible to claim those two MBS items were identified and referred by a medical practitioner as in need of such follow-up mental health services.



2.2. Procedures

The MBS data were downloaded from the Medicare Item Reports section of the Services Australia website from 1 January 2017 to 31 December 2021.



2.3. Sociodemographics

The dataset for each MBS item for Indigenous people across Australia was extracted and exported to Microsoft Excel for analysis, including the total numbers of mental health services used by age group, gender and calendar quarter.



2.4. Statistics

Data were analysed using descriptive statistics, including the total annual numbers of Aboriginal and Torres Strait Islander peoples’ mental health service claims cross-tabulated by age groups and gender, between the calendar years 2017–2021. Multivariable Poisson regression modelling was used to determine if the associations between the number of claims and age groups, gender, and calendar years were statistically significant.




3. Results

A total of 987 Indigenous-specific follow-up mental health services (Item 81,325) and 5,584 Indigenous-specific follow-up psychology health services (Item 81,355) were claimed from 1 January 2017 to 31 December 2021 by Indigenous people across Australia. As shown in Figure 1, for the Indigenous-specific follow-up mental health service claims referred by a medical practitioner, there was a reduction of 41.6% in the annual total claim numbers between 2017 (n = 250) and 2019 (n = 146). This was followed by a considerable increase of 46.6% in the annual total claim number in 2020 (n = 214) and a slight decline in 2021 (n = 185). In comparison, there was a decline of 21.8% in the annual total claim numbers of Indigenous-specific follow-up psychology health services (Item 81,355) over time from 2017 (n = 1,393) to 2020 (n = 1,090). This was followed by a considerable decline of 39.4% to 2021 (n = 660).
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FIGURE 1
 Australian Indigenous-specific mental health service claims, by age groups and gender, for the years 2017–2021. (1) there are different scales on the y-axis for the plots of the two different services and (2) analyses are based on services processed before 05/05/2022.


Figure 1 presents the annual claim numbers of Indigenous-specific mental health and psychological health services referred by a medical practitioner by age group and gender, for the years 2017–2021. For mental health service claims (Item 81,325), there was a similar trend for males and females, in that there was an increase in the number of service claims from 2019 to 2020, followed by a decrease in 2021. However, males claimed much fewer mental health services over the period compared to females. Also, regardless of gender, the 15–44 years age group had the greatest number of claims across most years, followed by the 45–74 years age group except for 2021 when there was a considerable increase in claims by children in the 0–14 years age group.

The claim trend for Indigenous people seeking follow-up psychological health services (Item 81,355) was consistent for both males and females, showing a gradual decline from 2017 to 2020, and then a steeper decline in 2021. Further, females claimed more psychological health services than males each year. Additionally, the 15–44 years age group had the greatest number of claims across all years regardless of gender, while the 45–74 years age group and 0–14 years age group (except for 2019) had the second highest number of claims across all years among females and males, respectively (Figure 1).

Table 1 shows the output from the Poisson regression models. For Indigenous-specific mental health (Item 81,325) and psychological health services (Item 81,355) referred by a medical practitioner, the number of claims was significantly associated with not only gender and age group but also calendar years. Specifically, for mental health services, compared to 2017, all following years had significantly lower numbers of claims, with the largest differences occurring in 2020 and 2021. That is, after adjusting for gender and age group, there were 22% (RR = 0.78; 95% C.I.: 0.72, 0.85; p < 0.001) less claims in 2020 and 53% (RR = 0.47; 95% C.I.: 0.43, 0.52; p < 0.001) less claims in 2021. Similarly, compared to 2017, all following years apart from 2020 had significantly lower numbers of psychological health service claims, with the largest differences occurring in 2019 and 2021. That is, after adjusting for gender and age group, there were 42% (RR = 0.58; 95% C.I.: 0.48, 0.72; p < 0.001) less claims in 2019 and 26% (RR = 0.74; 95% C.I.: 0.61, 0.89; p < 0.001) less claims in 2021.



TABLE 1 The associations between the claim number of Australian Indigenous-specific mental health services and gender, age group and year.
[image: Table1]



4. Discussion

We undertook a secondary analysis of publicly available data to determine whether the COVID-19 pandemic had influenced the number of MBS claims for mental health referral services for Indigenous Australians. There was an increase in the number of claims from 2019 to 2020 for mental health services, so the COVID-19 pandemic may have had an impact during that time (i.e., increase in mental health issues led to increase in referrals). Hence, this may explain the rise in claims for follow-up mental health services early in the COVID-19 pandemic. There was however a decline in claims from 2020 to 2021; this may indicate a reluctance to attend for follow-up mental health services related to the COVID-19 pandemic or could be the result of some other unknown factor (access issues or other reasons). These findings are not dissimilar to those of other researchers. There is evidence that mental health issues have escalated across the world since the onset of the COVID-19 pandemic (8, 9, 22). As a result, it is reasonable to surmise that there has also been an increased need for follow-up mental health services for Indigenous people since the onset of the COVID-19 pandemic. However, there is also evidence that people have been reluctant to attend for healthcare services, particularly preventive health services, due to the COVID-19 pandemic (6, 7). In addition, many medical services were severely disrupted during the COVID-19 pandemic (3, 4) so it is impossible to rule out the impact of that situation on the reduction of item claims for services relevant to Indigenous people. It is thus possible that the COVID-19 pandemic has led to a decrease in referral for follow-up services due to a reduction in health assessments by general practitioners, or that Indigenous people have made a concious decision not to attend for health assessments where they might be referred for follow-up treatment, or that services were not available. In any case, a hypothesised reduction of attendance for follow-up mental health services is a concern given the evidence for esclating mental health issues during the COVID-19 pandemic.

Interestingly, claims for psychology health services declined throughout the COVID pandemic period, but there was a steeper drop from 2020 to 2021, suggesting the COVID pandemic may have had an impact (or there might just be a lack of demand for these services over time). This finding seems to be contradictory to other previous evidence that need for services rose in the beginning of the pandemic. Exactly why Indigenous people did not attend for psychological services or were not referred for psychological services is unclear. The drop in psychology item claims may indicate the alternate use of telehealth services (not identified in this study), but telehealth services for mental health were not available at the commencement of, or prior to the commencement of the COVID-19 pandemic. Mental health services delivered by telehealth peaked in September 2021, and by January 2022, 30% of MBS mental health services were delivered via telehealth (18). Telehealth use has grown among Indigenous populations since the COVID-19 pandemic began. However, there are still considerable barriers to its use including privacy and confidentiality, internet availability, as well as low health and digital literacy (23).

Age and gender also had an impact on MBS mental health claims with claims for males less than those for females. Research conducted in Australia during the COVID-19 pandemic has reported women and younger people across the population experiencing higher levels of psychological distress due to the COVID-19 pandemic (18, 24). The age group 15–44 years had the highest number of claims across most of the years (24). There is evidence to indicate that the mental health of young people in the adolescent range (15–24 year olds) has significantly deteriorated internationally since the development of the COVID-19 pandemic (25). Australian Indigenous young people are considered to be at greater risk of negative mental health outcomes in many cases (26).



5. Limitations

Our study has some limitations. Firstly, this study only uses a secondary dataset for analyses. Therefore, individual-level MBS data are not available in the publicly accessible MBS database. With this data, we can only consider associations between claim trends and the impact of the COVID pandemic, rather than causation. Second, MBS data used for analysis only included services provided by health professionals who are registered with the Department of Human Services. Mental health services provided by hospital doctors and services that qualify for a benefit under the Department of Veterans Affairs were not available. Our research findings thus may not be generalized to all Indigenous people in Australia to understand their mental health needs during the pandemic. Third, this paper excluded MBS item numbers available for both the general population and Indigenous people. Thus, the claim number of Indigenous-specific follow-up mental health services referred by a medical practitioner may be lower than the true value. Last, the lack of awareness among Indigenous Australians regarding the accessibility and availability of these mental health services during the COVID-19 pandemic might have caused the drop or decline in follow-up mental health services.



6. Conclusion

In this study we found a significant decline in MBS items specific to follow up mental health services (MBS Items 81,325 and 81,355) for Indigenous people in Australia during the COVID-19 pandemic indicating a reduction in attendance. These findings suggest the COVID-19 pandemic may be associated with a decline in attendance for mental health service follow-up which in turn may indicate a deficit in mental health care during COVID-19 pandemic, an issue that may lead to poorer mental health outcomes in the future. Given the importance of accessing mental health services for those in need, health services need to pro-actively and collaboratively work with Indigenous peoples of Australia to develop strategies to overcome this issue in future pandemics.
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Objective: COVID-19 has negatively influenced industrial development, family consumption, and residents’ mental health. Unfortunately, it has not yet been studied whether this adverse situation can be alleviated after the relaxation of the COVID-19 control policy (RCC). Therefore, this study aimed to analyze the effect of the RCC on the resident’s mental health and the mediating effect of family tourism consumption.

Methods: By using the PSM and mediating effetc model to research the panel data of two periods (April 2021 and April 2023) for Shaanxi province, China.

Results: The RCC negatively inhibited the mental health severity of residents, and the mental health severity decreased by 0.602. In particular, the RCC showed the most substantial negative effect on residents’ stress, followed by anxiety and depression. Meanwhile, it is found that the impact of the RCC on the mental health of residents is highly heterogeneous. The RCC indicates a linear significant effect on the mental health of residents under 60 years of age, while the results were found insignificant for residents above 60 years of age. Meanwhile, the RCC’s improvement effect on urban residents’ mental health is greater than that of rural residents. In addition, mechanism analysis showed that tourism consumption plays a mediating role in the influence of the RCC on the mental health of residents, and the mediating effect accounted for 24.58% of the total effect.

Conclusion: Based on the findings, the study proposes that government and policymakers should strengthen mental health intervention, improve access to mental health counseling, stimulate economic development, expand the employment of residents, and track the mutation of the novel coronavirus.

KEYWORDS
 relaxation of COVID-19 control, pressure, anxiety, depression, tourism consumption, China


1. Introduction

The ravages of COVID-19 are reflected in the increasing number of daily deaths and infections and in the distortion of residents’ mental health, which has become a global public health issue that needs to be intervened in the post-COVID-19 era (1, 2). Previous studies have confirmed the negative influence of COVID-19 on residents’ mental health; for instance, Chen et al. (3) surveyed 18,171 people from 35 countries/societies and found that about 26.6% of the residents had moderate to extreme depressive symptoms, 28.2% of the residents had moderate to severe anxiety symptoms, and 18.3% of the residents had moderate to extreme stress symptoms due to the spread of COVID-19. Later, a follow-up study of 1,161 Americans found that the prevalence of severe depressive symptoms increased from 27.8% in March 2020 to 32.8% in April 2021, and the increase was even more significant among low-income groups (4). Moreover, from the end of January to the middle of April 2020, the detection rates of anxiety and depression in Chinese samples were 29.6 and 32.5%, respectively, both significantly higher than the levels of pre-epidemic epidemiological surveys (5). Similarly, other studies [see Rufus et al. (6), Ramos et al. (7), and Dyer et al. (8)] found that the COVID-19 epidemic has significantly increased the rate of mental health disorders, especially among residents in areas with poor economic conditions. Besides, other studies also analyzed the impact of COVID-19 on the mental health of special groups, such as doctors, students, older people, and low-income groups (9–11). It is also revealed that the mental health costs of COVID-19 are huge. The large number of mental health cases has strained medical resources, treatment costs, and financial burdens in the era of COVID-19 (12). Additionally, inefficient work or reduced productivity due to mental health problems created new groups of poor that inhibited the sustainable growth of GDP (13). Thus, it is found that COVID-19 and its ramifications have caused stress, anxiety, and depression worldwide. In the post-pandemic era, alleviating residents’ mental health is significant for coping with new global public health problems and boosting economic and social development.

Moreover, much of the literature explored why COVID-19 affects mental health. Firstly, COVID-19 control policies such as wearing masks, restricting travel, keeping social distance, and quarantine policies have changed the way residents live, which may directly impact the mental health of residents through difficulties in breathing fresh air, increase in lonely time, and decrease of human interaction, as well as fear of isolation policy (14–16). Secondly, residents, especially those with serious underlying diseases, are worried and afraid that the COVID-19 epidemic is highly contagious and has ambiguous sequelae. No vaccine can prevent 100% of people from getting infected (17–19). Thirdly, job insecurity or economic uncertainty due to COVID-19 lockdown and quarantine policies increases residents’ stress and anxiety (20, 21). Fourthly, residents’ fear is aggravated by the shortage of medical resources and the concern of cross-infection in the hospitals (22). Finally, public discrimination against people infected with COVID-19 in employment or social communication is also an essential reason for residents’ depression (23). Consequently, government and social organizations have taken targeted intervention measures, such as providing psychological services, supporting the development of the Internet economy, promoting flexible employment of residents, and timely disclosure of COVID-19 infection information (24–26). In addition, several studies have focused on exploring the phenomenon by taking samples of respondents such as doctors, workers in quarantine hotels & airports, and customs inspectors, who are more vulnerable to COVID-19 and are more likely to have serious mental health issues (16, 27–30). Therefore, although the influence mechanism of COVID-19 on residents’ mental health is more complex, there is a clear causal relationship between them. Further, will this causality break down as COVID-19 containment policies are lifted? Previous empirical studies have not given a clear answer. So, to answer more clearly, the current research will contribute innovatively to the existing body of knowledge.

It is further believed that the COVID-19 pandemic has dampened the tourism industry and family tourism consumption due to travel restrictions, quarantine policies for suspected infections, and social distancing. The crash in international tourism due to the coronavirus pandemic also caused a considerable loss of more than $4 trillion to the global GDP for 2020 and 2021, according to a UNCTAD report published on 30 June (30). Likewise, the study of Martin et al. (31), using the dynamic CGE modeling framework, also revealed a sharp decline in number of tourists for the year 2020. The study showed that the value of tourism in Tanzania decreased by more than 13%, and total labor demand for tourism and related industries also declined by more than 3.3 percent in 2021. Moreover, COVID-19 has prompted residents to adopt a cautious travel attitude, reduce public transportation use, reduce travel time, lessen international tourism, and prefer outdoor or short-distance travel (32, 33). Accordingly, the COVID-19 pandemic has significantly reduced the number of tourists and the output value of the tourism industry and related industrial chains. Moreover, it also significantly decreased the ability to absorb employment and severely impacted the development of the tertiary industry and the job market in many countries, especially those that rely on tourism income (34–36). Of course, COVID-19 has also accelerated the adjustment of the tourism industry and the market competition pattern, such as digital tourism, innovation in tourism products, and the improvement of tourism services. These changes also provide a good opportunity to recover the tourism industry and consumption after the COVID-19 epidemic (37).

Although the tourism industry is a sunrise industry driven by the spiritual pursuit of residents, some scholars hold that long-distance travel requires a variety of individuals skills, such as physical fitness, concentration, understanding, decision-making, and confidence, and that mental health can affect the acquisition of these skills, which can affect tourists’ sense of experience, satisfaction, and happiness (38–40). However, other studies have confirmed the unique role of residents’ travel consumption in relieving stress, anxiety, or depression (41–43). Tourism consumption can improve residents’ mental health by contacting the beautiful nature, accepting the improvement of culture, relaxing the body, and forgetting their troubles (44, 45). Similarly, Liu et al. (46) evaluated the mental health of 89 anxious and 72 depressed tourists and stated that tourism consumption significantly reduces the anxiety of tourists. Based on the literature analysis, Cheng et al. (47) found that tourism consumption can significantly reduce the sense of burnout and pressure of tourists and improve their sleep and mental health. In addition, Sun et al. (48) also argued that tourism consumption has a significant inhibitory effect on family members’ negative emotions or mental illness. Besides, some scholars hold a neutral attitude and argue that the causal relationship between tourism and mental health should be interpreted cautiously, as reverse causality may lead to endogenous issues (49). However, existing studies have not yet considered the role of tourism consumption in the influence of the RCC on residents’ mental health.

In summary, previous studies have not empirically tested the causal relationship between RRC and residents’ mental health. Moreover, the mediating mechanism of family tourism consumption has not been studied previously. To make up for the research gaps, the study’s main objects is to innovatively explore the effect of the RCC on residents’ mental health and the mediating effect of family tourism consumption. Furtherly, the main contribution include the following: First, we employed the differences-in-differences (DID) method to explore the impact of the RCC on residents’ mental health using micro-panel data from Shaanxi province, China. Second, considering age and urban–rural differences, this paper explored the heterogeneity of the effects of the RCC. Third, the mediating effect model was used to test the role of family tourism consumption concerning the impact of the RCC on residents’ mental health. Finally, the study provides valuable experience for other countries or governments to improve the mental health of residents in the post-epidemic era.



2. Literature review and hypotheses development


2.1. Conservation of resources (COR) theory

Psychologists generally hold that individuals would continuously pursue happiness and success. Individuals are more likely to succeed if they can establish and maintain the personal characteristics and social status that can lead them to higher incomes and protect them from losses (50). Further, Hobfoll (51) proposed the COR theory, which mainly described the role of resources in the interaction between individuals and the social environment. COR theory limits the concept of resources to material resources (such as family assets and property), conditional resources (such as marriage and power), personality traits (such as self-efficacy and self-esteem), and energy resources (such as time and labor). The core notion behind this theory is that individuals strive to acquire, maintain, and protect resources they deem valuable. Suppose these resources are at risk of loss because of a stressful event. In that case, individuals prefer to adopt appropriate strategies such as collective action, social support, and optimal allocation of resources to minimize the damage (52). Therefore, the conservation of resources, loss of resources, and the actions taken result from the individual’s stress response. In recent years, COR theory has been used to test stress response and individual coping strategies under the influence of crisis (53, 54). In the past 3 years, the COVID-19 epidemic and control policies have become the biggest external shocks that individuals face, which may directly reduce resource access opportunities, value-added, and resource allocation efficiency and exacerbates the severity of an individual’s mental health. Furthermore, if COVID-19 control policies are relaxed, residents’ mental health can improve. Besides, the formation of an individual’s mental health is not short-term but the result of the long-term action of underlying risk factors (55–57). Individuals would inevitably adopt appropriate family strategies such as family travel consumption to adjust family resource allocation and alleviate long-term mental health problems. Therefore, this paper incorporated the RCC, residents’ mental health, and family tourism consumption into the COR theoretical analysis framework.



2.2. RCC and residents’ mental health

According to COR theory, individuals experience emotional feedback when they perceive the threat of losing resources or experience the actual loss of resources (51, 58). Welfare economics holds that the most essential resources in the market are the welfare resources owned by individuals and families. Previous studies have described welfare resources mainly from the perspective of family economy, social security, social network, and psychological conditions (59). If COVID-19 control policies are relaxed, welfare resources can be protected, and increase in value, and mental health problems such as stress, anxiety, or depression caused by residents’ fear of resource loss will gradually be lessened; the RCC is suitable for raising residents’ family income. In the post-epidemic era, residents can obtain more job opportunities, and wage income growth can become an essential guarantee for improving residents’ mental health (60, 61). Meanwhile, compared to the pandemic, the market potential of household fixed assets preservation and appreciation was better (62). The RCC can help to enhance the social security of the residents. The stress, anxiety, and depression of residents are mainly due to concerns about social insecurity, such as the epidemic’s infection rate and death rate, as well as loneliness due to isolation control and social discrimination against infected people (14, 63, 64). Third, the RCC could enhance the relationship network of residents. Removing social distancing and isolation policies can lessen the density and intensity of residents’ relationship networks. Many studies have further confirmed that the relationship network is crucial for improving mental health concerns (65–67). The RCC has significantly enhanced the psychological conditions of residents. Good psychological conditions, such as being respected and confident about the future, are essential to improve residents’ mental health (68, 69). Besides, studies also found that the psychological resilience of older adults with underlying diseases is very weak, and it is difficult for them to get rid of anxiety and depression quickly (70, 71). Meanwhile, compared with rural areas, cities showed higher population density and frequent mobility, with a higher risk of COVID-19 infection. The epidemic affected residents’ economic status and mental health more (72, 73). Accordingly, the RCC affected urban residents more than those in rural areas. Therefore, we propose the following hypothesis.


H1: The RCC could significantly improve the mental health of residents

H1a: Compared to non-older adults, the RCC had a weak effect on improving mental health in the older adults.

H1b: Compared with rural residents, the RCC had a stronger effect on improving the mental health of urban residents.
 



2.3. The mediating effect of family tourism consumption concerning the impact of the RCC on residents’ mental health

COR theory holds that individuals are not passive in coping with resource loss and psychological stress but can adjust their strategies according to the resource situation (51). Family tourism consumption is an essential strategy to optimize the allocation of family resources by improving residents’ sense of experience, freedom, and happiness, which can relieve residents’ stress, anxiety, and depression caused by COVID-19 (74, 75). Specifically, first, the RCC enhanced the financial support for family tourism consumption by increasing employment opportunities, unblocking employment channels, and directly improving family income (76, 77). Second, the RCC abandoned control measures such as social distancing, home restrictions, and hotel isolation to ensure the time and space required for family travel, which became an essential policy condition for developing the tourism industry after the epidemic (78, 79). Finally, the RCC has stimulated residents’ pursuit of a better and more enjoyable life in the past 3 years. Tourism is known as a pastime, enjoyment, and relaxation activity, especially outdoor natural scenery tourism, which could help to improve long-term residents’ depressed psychology and negative emotions (80, 81). Besides, to avoid the causal debate between tourism and mental health, the tourism value theory holds that leisure is the primary function of residents’ tourism consumption (82). To get rid of the hustle and bustle of the city, busy work, and tedious family affairs, residents’ travel experience is to change their way of life and experience another kind of beauty in real life (83, 84). Therefore, we infer that the RCC affected residents’ mental health by stimulating family tourism consumption and proposes the following hypothesis.


H2: Family tourism consumption had an intermediary effect concerning the RCC's influence on residents' tourism consumption.
 




3. Materials and methods


3.1. Study sites, sampling, and participants

The study included the panel data for the two periods, April 1 to 7, 2021, and April 1 to 7, 2023, respectively, through a large-scale online survey of residents from Shaanxi Province, China. The main reasons for the selection of sample areas are as follows: Shaanxi Province is in the west of China, the income gap between urban and rural residents is large, and the differentiation of urban and rural sample areas is obvious. Moreover, the research group won the cooperation with China Mobile Shaanxi Co., LTD. to carry out online questionnaire survey. Specially, firstly, the Mobile Shaanxi Co., LTD. randomly informed residents of the purpose, main content, and rewards for phone calls through mobile phone messages. Secondly, if the respondent agreed, the interviewer contacted them by phone to complete the questionnaire. Finally, the research group protected the transferee’s mobile phone number information and collected panel data. The questionnaire’s main contents included the respondents’ characteristics, the characteristics of their families, their cognitive status, their employment and income, and mental health. Excluding 42 respondents who were unwilling to answer during the second survey, the questionnaire survey obtained data from 735 residents, among which 421 belonged to urban areas while 314 were from rural areas. Besides, since the questionnaire adopted the principle of random sampling and the mobile phone coverage rate of urban and rural residents in Shaanxi exceeded 90%, sample selection bias was minimized.



3.2. Variable selection


3.2.1. Dependent variable

In this study, the dependent variable is the residents’ mental health. Previous literature has characterized the residents’ mental health mainly from stress, anxiety, and depression. Referring to relevant studies such as Zhou et al. (85) and Huang et al. (86) and the time-saving requirements of online questionnaire survey, we selected some representative indicators, such as quality of sleep (very poor =1—very good =5), feeling sad (very rare =1—very often =5), concentration at work (very poor =1—very good =5) to measure residents’ press; cranky (very rare =1—very often =5), tachycardia (very rare =1—very often =5), and fidget (very rare =1—very often =5) to characterize residents’ anxiety; hard to do anything (very rare =1—very often =5), with no hope for life (very rare =1—very often =5), and suicidal thoughts in head (very rare =1—very often =5) to depict residents’ depression. The severity of the mental health issue of the residents was obtained by averaging nine indicators. Cronbach ‘s alpha was 0.82, signifying these indicators has good reliability. Additionally, “sleep quality” and “concentration at work” were positive indicators, so we conducted a reverse-coding calculation to maintain the same standard measurement as other indicators. Table 1 provides a descriptive statistical analysis of the mental health of the residents.



TABLE 1 Descriptive statistical analysis of residents’ mental health.
[image: Table1]



3.2.2. Independent variable

The independent variable is the relaxation of COVID-19 control policy, categorized by the dummy variable. In December 2022, China relaxed its prevention and control measures and lowered the epidemic from A to B. Meanwhile, the novel coronavirus pneumonia was renamed novel coronavirus infection. Therefore, we assigned a value 1 to samples collected before December 31, 2022, and 0 to samples collected after that date.



3.2.3. Control variables

Referring to the studies of Xiong et al. (25) and Albikawi (64), the study also included control variables, such as sex, age, education level, risk preference, awareness of COVID-19, the proportion of the older adults and children, job satisfaction, disposable income per capita, time to pay attention to COVID-19, chronic diseases, relationship network, urban or rural areas. Additionally, considering that other policy factors might directly influence the residents’ mental health, the study added the influence of government mental health counseling on residents’ mental health. The study used independent sample T to test the difference between samples A and B, and the results are reported in Table 2.



TABLE 2 Descriptive statistics of all variables.
[image: Table2]

According to Table 2, it is found that there is a significant difference in residents’ mental health before and after the RCC. Overall, the mental health level of residents increased by 0.611. The differences in stress, anxiety, and depression between the different groups are-0.990, −0.482, and-0.362, respectively, indicating that the mental health of the residents improved significantly after RCC. In addition, some other control variables also differed considerably between the sample groups. Compared with residents under COVID-19 control, after the COVID-19 control was relaxed, residents had a more precise awareness of COVID-19 (diff. = 0.326**), and they could not only realize the harm of COVID-19 but also treat the self-limiting disease objectively and rationally. Residents’ job satisfaction is also higher (diff. = 1.761***), and per capita disposable income has increased significantly (diff. = 0.041**). Moreover, residents have a more robust network of relationships (diff. = 0.614**). Further, they have substantially less time to pay attention to COVID-19 (diff. = −1.743*) and are less likely to receive mental health counseling from the government (diff. = −0.199*).




3.3. Empirical methods


3.3.1. Difference-in-difference method

Since the outbreak of COVID-19 in December 2019, the Chinese government has adopted the class A management strategy for class B infectious diseases and implemented various control measures such as maintaining social distancing, wearing masks, and shutting down the infected areas. Until December 2022, the 3-year epidemic has seriously affected the mental health of residents. As the Omicron virus became less virulent, the Chinese government has adjusted and relaxed COVID-19 control. An issue worth studying is whether the mental health of residents is restored after the relaxation of the COVID-19 control policy. What are the possible mediating mechanisms? To this end, first, using the DID model, two periods of panel data from residents of Shaanxi, China, were used to empirically analyze the influence of the RCC on residents’ health levels. The model is constructed as follows:

[image: image]

Where [image: image] signifies residents’ mental health, including stress, anxiety, and depression. [image: image] and [image: image] meant county and year. [image: image]signifies relaxation of COVID-19 control. [image: image] indicates control variables, and [image: image], is the effect of control variables on residents’ mental health. [image: image] is the constant term and [image: image] is the effect of the RCC on residents’ mental health. [image: image] and [image: image] are locality and time-fixed effect, respectively. [image: image] signifies the random error term. In addition, since two-term panel data was used, and interviewee were the same individuals at different times. So, we fixed regional and temporal differences, but not individual heterogeneity.



3.3.2. Mediating effect model

Based on model verification (1), tourism consumption is further added to empirically test that the RCC could significantly improve residents’ mental health by improving family tourism consumption. The mediating variable “tourism consumption” is selected mainly given the following considerations: after the deregulation of COVID-19 control, the tourism industry showed retaliatory recovery and development. Meanwhile, travel is also a core mean to improve residents’ mental health. Consequently, the study employed the mediating effect model to analyze the mediating effect of tourism consumption. The hierarchical regression is constructed as follows:

[image: image]

Where [image: image] signifies mediating variable “tourism consumption, “[image: image] and [image: image] are constant terms, and [image: image], [image: image] and [image: image] are coefficients to be estimated. The meanings of other variables are the same as in formula (1). The specific testing process of mediating effect is the same as Si et al. (87).





4. Results


4.1. Influence of the RCC on the mental health of residents

According to Table 3, it is apparent that the RCC could significantly improve residents’ mental health and reduce the severity of mental health issues by 0.602. In particular, the RCC holds a negative inhibitory effect on residents’ stress, anxiety, and depression, and the severity of stress, anxiety, and depression decreased by 0.805, 0.406, and 0.315, respectively. Hence, the RCC has shown the strongest negative effect on residents’ anxiety, followed by anxiety and depression. Thus, hypothesis H1 is confirmed.



TABLE 3 The effect of RCC on the mental health of residents.
[image: Table3]

Additionally, it is believed that the mental health of the residents is also affected by certain other factors. For instance, the gender of the residents, the awareness of COVID-19, and job satisfaction are also likely to significantly and negatively influence the mental health of the residents. If the residents surveyed were men, their mental health severity would decrease by 0.206; If residents realized the harmfulness of COVID-19 and the self-limiting nature of the virus, their mental health severity would decrease by 0.406; If the residents’ job satisfaction increased by 1 unit, the severity of the residents’ mental health would decrease by 0.505. Meanwhile, per capita disposable income, relationship networks, and mental health counseling also negatively influenced residents’ mental health. If per capita disposable income is increased by 1 unit, their mental health severity would decrease by 0.206; if the relationship network is increased by 1 unit, their mental health severity would decrease by 0.208. Furthermore, if residents received mental health counseling from the government, the severity of their mental health would be reduced by 0.031. Additionally, some other factors could exacerbate residents’ mental health seriousness. If the proportion of the older adults and children and the time to pay attention to COVID-19 increases by 1 unit, the severity of the mental health of the residents would increase by 0.291 and 0.038, respectively.



4.2. Robustness test


4.2.1. Parallel trend test

The DID method required that there was no significant difference in residents’ mental health before December 31, 2022, between the treatment group (samples after the RCC) and the control group (samples before the RCC). According to Figure 1, it is found that there is no significant difference in residents’ mental health before December 31, 2022, while the severity of residents’ mental health decreased significantly during January–March 2023, which further verifies the positive promotion effect of the RCC on improving residents’ mental health.

[image: Figure 1]

FIGURE 1
 Test results of equilibrium trend.




4.2.2. Placebo test

Further, exploring whether the estimation results of the DID method are biased or not due to missing variables, this paper conducted a placebo test through a randomized selection of treatment groups. Since the newly generated treatment group was random and would not affect the explained variable, its estimated coefficient should be around 0. This paper repeated the random generation process 1,000 times and reported the estimated coefficient of the random treatment group and its p-value distribution in Figure 2. The results showed that the average estimation coefficient of the randomly generated treatment group is-0.0003, which is near 0 and far away from-0.602 in Table 3, indicating that there is no obvious model estimation bias issue.

[image: Figure 2]

FIGURE 2
 Placebo test result.





4.3. Heterogeneous effects based on the age of residents and regional differences

Furthermore, Tables 4, 5 showed the influence of the RCC on the mental health of residents of different ages and regions, respectively. Specifically, on the one hand, the RCC did not significantly influence the mental health of residents over the age of 60; that is, the mental health of residents over the age of 60 has not improved considerably after the RCC. However, the RCC showed a linear significant effect on the mental health of residents under 60 years; that is, with the gradual increase of age, the RCC holds a stronger inhibitory effect on the severity of the mental health of residents. Thus, hypothesis H1a is confirmed. On the other hand, the RCC also showed significant effects on the mental health of residents belonging to urban and rural areas. Still, its improvement effect on the severity of the mental health of urban residents is greater than that of rural residents. Thus, hypothesis H1 b is also confirmed (Table 6).



TABLE 4 Heterogeneity analysis based on residents’ age.
[image: Table4]



TABLE 5 Heterogeneity analysis based on regional differences.
[image: Table5]



TABLE 6 Test results of the mediating effect of tourism consumption.
[image: Table6]



4.4. Testing the mediating effect of tourism consumption

This study also used the mediating effect model to verify the mediating mechanism of tourism consumption related to the RCC that influences the mental health of residents. The study selected “amount of family tourism consumption in the first quarter (0–2000 = 1, 2000–4,000 = 2,4,000–6,000 = 3, 6,000–8,000 = 4, more over 8,000 yuan = 5)” to measure mediating variable “tourism consumption.” Using the hierarchical regression model, the results showed that the RCC positively affects tourism consumption. Meanwhile, the RCC and tourism consumption significantly influenced residents’ mental health. The intermediary effect of tourism consumption is 0.1492 (−0.785*0.190), and its proportion in the total effect is 0.2458 (0.1492/0.607). Therefore, 24.58% of the inhibitory effect of the RCC on residents’ mental health severity is found to be contributed by family tourism consumption. Thus, hypothesis H2 is also endorsed.




5. Discussion

In infectious disease prevention and control, humanity has experienced the longest, largest, and most damaging COVID-19 outbreak (88, 89). Against climate change, financial turmoil, food crisis, and public health crisis, the COVID-19 pandemic has exacerbated negative impacts on industrial development, international trade, labor employment, and mental health (90–92). This paper focuses mainly on answering the previous discussion in academia; that is, since the COVID-19 epidemic has caused severe damage to residents’ mental health, will residents’ mental health improve after relaxing the control policy of the COVID-19 epidemic? Meanwhile, we discuss the possible mechanism or reason from the perspective of family tourism consumption, unlike many previous studies that only studied the influence of COVID-19 on one aspect, such as the enterprise supply chain, food import and export, household production decisions, and the mental health of residents (10, 93, 94). However, the current study explores the link between RCC, family tourism consumption, and the mental health of residents, which could provide a more plausible explanation for the knock-on effects of COVID-19.

Unlike the study of Wilding et al. (95), Razali et al. (63), and Hecker et al. (96) studies, which focused on the direct causal relationship between COVID-19 and residents’ mental health, our research innovatively and empirically confirms the promotion role of the RCC in improving residents’ mental health. Firstly, the RCC has canceled the home restriction and isolation control policy (97, 98), so that residents can have free activities and seek the best comfortable environment. Second, the RCC accelerates the resumption of business and production, provides adequate employment opportunities (99, 100), and eases the pressure and anxiety of increased family life security and income. Third, the protective antibodies produced by the vaccine and the in-depth understanding of the novel coronavirus have made residents less fearful, and reduced their worries and depression about infection and fear of death (14). Finally, the RCC significantly improves the residents’ face-to-face communication, enhances the strength of the relationship network, and relieves residents’ anxiety and depression (101, 102).

In addition, considering the differences in the ages and regions of the residents, we further analyzed the heterogeneity of the impact of the RCC on the mental health of residents. Although many previous studies have confirmed a causal relationship between the COVID-19 pandemic and mental health in the older adults people (102–104), our study reported insignificant improvement in the severity of mental health in residents over 60 years old after the COVID-19 pandemic was relaxed. Old-age residents are vulnerable to COVID-19, accounting for a high proportion of severe cases and deaths (105). Meanwhile, they also suffer from underlying diseases such as diabetes, asthma, heart or brain infarction, etc. (106). Therefore, given the alternate peaks of COVID-19, the previous mental states of stress, anxiety, and depression are not changed. Moreover, our study confirmed the negative linear inhibitory effect of the RCC on the mental health severity of residents. This is mainly due to easing employment pressure and increasing household income after the COVID-19 control was eliminated (107). Besides, we also find that the RCC improved the mental health of urban residents more than rural residents. Rural residents have apparent advantages over urban residents in terms of the impact of COVID-19 on labor transfer, living security, and epidemic prevention pressure. Thus, they have lower levels of mental health severity and are less affected by changes in COVID-19 control policies (108).

We also explored the impact of other factors on the mental health of residents. Consistent with the studies of Xiong et al. (25) and Wall and Dempsey (109), our study also confirmed that women’s mental health is more serious than men’s; the RCC has a stronger effect on the mental health of male residents. Awareness of COVID-19 helps improve residents’ behavioral decisions about vaccination and production investment (110) but also affects residents’ mental health (111, 112). Our study also showed that the higher the awareness of COVID-19, the lower the severity of stress and anxiety. Furthermore, our findings are supported by Abd-Ellatif et al. (113) and Cheng and Kao (114), who hold that COVID-19 has changed job opportunities, employment environment & income, and decreased residents’ job satisfaction significantly. Furthermore, such negative satisfaction directly aggravates residents’ mental health severity. In addition, it is also found that other factors also exacerbate the seriousness of the mental health of residents. The older adults and children are vulnerable to COVID-19 because they have weak immunity (66, 115). If the older adults and children account for a relatively high proportion of the family population, the stronger the residents’ attention to their health, the more serious the negative emotions of stress and anxiety (63, 116). Of course, residents’ mental health issues are also closely related to their daily life habits. For example, the longer they pay attention to COVID-19, the more they may become too sensitive to the novel coronavirus and self-protection, eventually aggravating their mental health.

Finally, consistent with the studies of Gilbert and Abdullah (117), Chen et al. (118), and Dillette et al. (119), we also find the mediating effect of tourism consumption on improving residents’ mental health influenced by RCC. Firstly, the RCC has changed travel restrictions or quarantine policies due to COVID-19, providing the necessary conditions for the recovery of the tourism industry (120). Secondly, tourism consumption improves residents’ sense of experience and happiness, which can significantly improve the stress, anxiety, and depression caused by COVID-19 (121, 122). Thirdly, tourism consumption improves residents’ social interaction and relationship networks, opens channels for residents to express their emotions and objects to express their emotions, and can reduce mental health problems caused by COVID-19 (49, 123). Finally, studies also confirmed that tourism consumption could repair the long-term impact of COVID-19 on residents’ mental health by adjusting their lifestyles, improving their environment, and communicating with nature (124, 125).

Of course, our research still has some shortcomings. For example, the RCC data was only available for 3 months, and the study only explored the short-term effects of the RCC on the mental health of the residents. Therefore, the long-term effect of the RCC on residents’ mental health needs further investigation. Moreover, some unobserved factors may also affect both the RCC and the mental health of residents, thus generating endogenous issues, which need to be further solved by obtaining survey variables and data. Besides, due to using the panel data of two periods (April 2021 and April 2023) for Shaanxi province, China, we do not have enough data points to test whether there was a pre-trend before the RCC lift.



6. Conclusion and policy implications

In the post-epidemic era, in addition to tracking the mutation of the novel coronavirus, designing targeted vaccines, and developing effective drugs, the residents’ mental health also deserves the international community’s attention. The RCC will inevitably lead to economic and social development recovery, but the residents’ mental health resilience is very weak. Whether mental health can recover effectively from RCC also needs theoretical and empirical exploration. In this paper, the panel data of Shaanxi, China, were used to analyze the effects of the RCC on residents’ mental health and the intermediary mechanism of tourism consumption, respectively, by employing the DID method and the mediating effect model. The following conclusions are drawn.

Firstly, the RCC significantly inhibited the mental health severity of residents, and the mental health severity decreased by 0.602. In particular, the RCC has a negative and significant influence on residents’ stress, anxiety, and depression, and the severity of stress, anxiety, and depression decreases by 0.805,0.406, and 0.315, respectively. Hence, the RCC has the strongest negative effect on residents’ stress, followed by anxiety and depression. Secondly, the gender of the residents, awareness of COVID-19, job satisfaction, per capita disposable income, relationship network, and mental health counseling also significantly and negatively influence the seriousness of mental health. However, the proportion of older adults and children and the time to pay attention to COVID-19 can exacerbate the severity of mental health. Thirdly, the RCC’s effects on residents’ mental health are heterogeneous. The RCC had a linear significant effect on the mental health of residents under 60 years, while it does not significantly influence the mental health of residents over 60 years. Meanwhile, the RCC’s improvement effect on the mental health severity of urban residents is greater than that of rural residents. Finally, tourism consumption plays a mediating role in the RCC’s influence on residents’ mental health. The intermediary effect of tourism consumption is 0.1492 (−0.785*0.190), and its proportion in the total effect is 0.2458 (0.1492/0.607).

In the post-epidemic era, it is necessary to strengthen mental health interventions. Firstly, the government should strengthen residents’ mental health identification and treatment. Community and public hospitals should increase the number of mental health clinics, expand the scope of identifying residents’ mental health issues, and initiate early intervention strategies. Meanwhile, the government should also improve access to mental health counseling through online consultation platforms, provide mental health relief and self-help information to residents, and help them improve their stress, anxiety, and depression. Secondly, the government should guide enterprises to increase tourism investment, develop tourism products, upgrade tourism formats through financial incentives, and encourage residents to expand tourism consumption to alleviate residents’ mental health issues caused by COVID-19. Thirdly, the government should stimulate economic development, expand the employment of residents, increase household income, and relieve the pressure and anxiety caused by family economic pressure. Finally, the government should continue to track the mutation of the novel coronavirus, forecast timely & provide early warning of new outbreaks, and strengthen the research and development of vaccines and drugs to reduce residents’ fear and concern about COVID-19. Besides, the government should treat residents’ mental health problems from the public health perspective, improve residents’ awareness of mental health, and eliminate social panic & discrimination against mental health.
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The World Health Organization (WHO) has officially declared that COVID-19 is no longer a public health emergency, highlighting that this does not mean the disease is no longer a global threat (1). On the other hand, the mental health burden is expected to rise due to various factors, such as the global economic crisis, phenomena such as complicated grief and vaccine hesitancy, and the long-term consequences of COVID-19 itself (2, 3). The COVID-19 pandemic highlighted existing research and professional capacity gaps at a global level during a time when local preparedness and responses were critical (4). In turn, it also sped up the consolidation of existing collaborative networks of mental health professionals at a global scale and promoted the emergence of others (5). As per the Mental Health Preparedness and Action Framework (MHPAF), this is not the time to let our guard down (6). Instead, this is the time to reinforce and extend existing collaborations and develop further ones when needed in order to face the remaining threats of the COVID-19 pandemic and the rise of mental health needs.

Early-career psychiatrists (ECPs), connatural with technology and globalization, have been leading prominent efforts in terms of collaborative networks. Outstanding examples of this are the ECPs Section of the World Psychiatric Association (WPA), the World Network of Psychiatric Trainees (WNPT), and the Global Mental Health Think Tank (7, 8). During the COVID-19 pandemic, these collaborative networks served as powerful hubs for connection, peer support, brainstorming, and execution of academic collaborative ideas, synergies, and new, multidisciplinary teams (5). Furthermore, these international, web-based, multidisciplinary, and multicultural networks have been hubs for support, discussion, research, and action in perennial and emergent challenges of global psychiatry and mental health (5). They assisted ECPs in understanding the global state of mental health and mental healthcare in areas such as awareness, stigma, digitalization, inequities, racism, and discrimination (5). Their efforts led to numerous and impactful academic outputs related to COVID-19 and global mental health, such as protocols, guidelines, frameworks, and other scholarly publications and presentations (5).

The post-COVID-19 era presents an opportunity to continue to build beyond these existing networks. ECPs from every continent should be provided with an opportunity to explore and confront local and global challenges hand-in-hand with colleagues and friends worldwide. The return to in-person activities and the reduction of online work may reduce the frequency of remote virtual interactions and threaten the power of online-based networks. But there are clear opportunities to mix local and international collaboration and take advantage of in-person and at-a-distance opportunities via a “hybrid-new normal”. For example, while academic exchange programs have already started to pick up their previous pace (9, 10), we will probably see a more hybrid model after the pandemic, with in-person exchanges fulfilling a more targeted role within a larger scheme of virtual interactions (11). Still, this type of collaboration requires significant funding and resources to succeed. We urge governments, non-governmental organizations, professional associations, and philanthropic foundations to support and fund these collaborative research initiatives to sustain meaningful impact.

Overall, collaborative research on mental health in the post-COVID-19 era has the potential to improve our understanding of mental health conditions and develop effective interventions on a global scale. As members of global collaborative networks ourselves, we have identified five priority areas for research in the times to come (Table 1). The Mental Health Preparedness and Action Framework (MHPAF) was used to identify these research priorities (6).


TABLE 1 Research priorities for ECPs.
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Still, it is important to acknowledge that the potential rise of mental health issues in the near future is not the only threat we are facing at a global level. We also face the ongoing demand to address global challenges such as climate change, armed conflicts, and forced migrations. The COVID-19 pandemic has provided the opportunity for the world to unite with a shared goal, transcending local and national differences. We should continue moving forward in a similar spirit when facing these and any future challenge. In terms of international collective actions, not all global actors often prioritize global equity (12). However, the pandemic has proven the value of ensuring the active and fair participation of all actors—particularly the Global South, often the most affected by these threats—in the global discussion and collective action. A post-COVID-19 world would benefit immensely from building upon this learning.
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Introduction: The COVID-19 pandemic has exacerbated the mental health burden on the general population, resulting in increased demands on mental healthcare professionals, including psychotherapists. This cross-sectional study assessed the challenges and resources encountered by 513 psychotherapists based on an online survey conducted between April and May 2022.

Methods: Qualitative methods content analysis of written reports was employed to investigate the emerging challenges and sources of support during the pandemic. A comparative analysis of burdens, resources, sociodemographic factors and daily physical activity was conducted to discern patterns of good and poor well-being.

Results: The predominant burden identified was mental health-related issues, followed by global crises and government-imposed restrictions to mitigate virus transmission. Essential resources encompassed social connections, mindfulness, work satisfaction, and internal processes. Notably, psychotherapists demonstrating good well-being were older, more physically active, had a lower proportion of females, were employed in private practices rather than in institutionalized settings, had more years of professional experience and treated more patients weekly than their counterparts with poor well-being. Furthermore, they exhibited greater optimism, health focus, and satisfaction with their coping methods.

Discussion: These findings can help develop support systems, policies, and educational programs to better support mental health professionals during global crises and offer strategies for individual practitioners to maintain their well-being.

KEYWORDS
 COVID-19 pandemic, well-being (WHO-5), psychotherapists, resources, qualitative content analysis, coping strategies, physical activity


1. Introduction

The COVID-19 pandemic has profoundly impacted society, affecting citizens’ physical and mental health due to the disease itself and the implementation of various measures, such as lockdowns and social distancing (1–5). Austria implemented its inaugural lockdown on March 16, 2020, imposing stringent measures that remained in place until May 1, 2020. Subsequently, a second wave of COVID-19 brought about a second lockdown from November 17 to December 6, 2020, followed by a third lockdown from December 26 to January 24, 2021. The emergence of the Alpha and Delta strains of SARS-CoV-2 caused a resurgence in cases in March and April 2021. Another general lockdown was prompted on November 22, 2021. As the government aimed to encourage more people to get vaccinated, not vaccinated people had to abstain from movement and social gatherings already earlier, namely from November 15, 2021. While vaccinated, individuals were released from this lockdown on December 13, 2021; unvaccinated individuals had to wait until January 31, 2022, to be released from the restrictions. On February 5, 2022, a mandate requiring vaccination was implemented, but it was rescinded on July 29, 2022 (6).

Already the initial lockdown in Austria resulted in a surge of mental health concerns, including depression (20%), anxiety disorders (19%), and insomnia (16%) among the general population (2) Subsequent studies revealed that these effects persisted beyond the lockdowns (3, 7). The increasing prevalence of mental illnesses in the general population and the growing need for professional mental health services (8, 9) underscores psychotherapists’ importance in providing optimal care to individuals struggling with mental health issues. The role of psychotherapists in addressing mental health concerns cannot be overstated (10). Nonetheless, the success of psychotherapy is inextricably tied to the mental state of psychotherapists. Exhausted psychotherapists may resort to distancing themselves or becoming emotionally disconnected from their clients to conserve their limited energy, leading to a decline in favorable client outcomes and a diminution in the therapist’s sense of gratification derived from therapeutic work (11). Thus, the question arises about the burden of psychotherapists and how they deal with situations of prolonged strain, given that they are also susceptible to the pandemic and its ramifications on mental well-being (12).

Research has indicated that the COVID-19 pandemic has substantially impacted the well-being of frontline healthcare professionals across the world. This is exemplified by the outcomes of various meta-analyses, highlighting increased anxiety, depression, sleep disorders, and burnout among physicians and nurses (13–15). However, there is a dearth of empirical evidence regarding the effects of the pandemic on other healthcare professions, such as psychotherapists (16). A study of 1,500 psychotherapists in Austria at the beginning of the pandemic found that their stress levels were higher than those in the general population prior to the pandemic (17). Factors contributing to heightened stress levels among psychotherapists included concerns regarding infection during direct patient contact, adjustments in day-to-day practices such as transitioning to remote therapy and working while wearing masks, managing increased demand for treatment and waitlists, and modifications in patient symptoms (18). More recent research in Austria showed that Austrian psychotherapists manifested better psychological health than the general population during the COVID-19 outbreak (16). Notwithstanding the comparatively favorable psychological well-being of psychotherapists as compared to the general population, a substantial proportion of them surpassed the threshold for clinically significant insomnia (5%), depression (11%), anxiety (11%), and stress (37%) (16). The escalating need for therapeutic aid and the heightened psychological strain experienced by patients because of COVID-19-related restrictions, illness anxiety, unemployment, economic downturns, and societal fluctuations pose a severe challenge (19, 20), which has led to a surge in burnout among mental health professionals (21, 22). However, the specific burdens reported by psychotherapists and their relative magnitude have yet to be determined.

Moreover, further research is required to decipher why psychotherapists, despite this confluence of strains, still show lower odds of exceeding cut-offs for clinically relevant depression (aOR 0.41; 95% CI: 0.29, 0.57), anxiety (aOR 0.58; 95% CI: 0.40, 0.83), insomnia (aOR 0.51; 95% CI: 0.31, 0.83) and moderate to high stress levels (aOR 0.34; 95% CI: 0.26, 0.44) compared to the general population. Previously assumed factors contributing to this relative resilience include high professional motivation, a secure social background and the possibility of independent time management since most are self-employed (16).

It has been found that both psychotherapists and clinical psychologists in Austria experienced better mental health than the general population during the COVID-19 pandemic (23). Through a qualitative exploration of their self-reported strains and resources, it was discovered that these professionals possessed a heightened awareness of pandemic-related mental health issues and adeptly employed adaptive coping strategies to address them (24). Also, in a Brazilian study, the resilience of psychologists during the pandemic has been attributed to their training and mastery of adaptive measures (25). Consequently, it is crucial to investigate the specific coping methods employed by psychotherapists in the face of enduring crises, given their unique expertise in navigating such challenges. This article defines coping as the active engagement with one’s internal and external resources to alleviate distress.

The stress level experienced by mental health professionals can significantly impact their approach to coping with challenging situations and vice versa. Research has demonstrated that avoidant coping strategies (such as denial, distraction, and substance use) are linked to heightened stress levels, leading to decreased overall well-being. Conversely, active coping strategies, such as maintaining a positive attitude, problem-solving, and seeking social support, positively impact well-being and are inversely related to psychological distress (26–29). In this regard, various resources have been suggested, including engaging in physical activity, incorporating relaxation techniques into the work routine, participating in mindfulness-based resilience training programs, and practicing autogenic training (30). Regular physical activity has been emphasized for its efficacy in preventing and ameliorating specific psychological disorders, such as depression (31–33). Evidence backs the positive impact of self-care routines, including awareness, balance, physical health and social support in decreasing negative outcomes such as burnout or professional impairment among mental health professionals (34).

Our study, conducted in April and May 2022, seeks to augment the current body of research on the mental well-being of psychotherapists throughout the pandemic. Our principal objective is to examine self-reported burdens and the resources psychotherapists rely on to manage distress. Additionally, we aim to shed light on group variances in self-reported burdens and resources anchored on individuals’ well-being status 2 years into the pandemic. To comprehensively understand each group’s attributes, we also conduct a comparative study of sociodemographic factors, including the participants’ work setting and physical activity levels. We consider psychotherapists’ work setting because previous studies indicated that self-employed individuals generally experience higher job satisfaction than their salaried counterparts, largely attributable to increased autonomy, flexibility, and effective skills utilization (35, 36). On the contrary, employed health personnel often face high-stress levels related to rigid, changing protocols, a heavy workload, and a sense of not being valued (35, 36). The advantages of self-employment have been posited as one factor to explain the better mental health of psychotherapists compared to the broader Austrian population, as most psychotherapists in Austria operate self-employed in private practice (16). Hence, working in private practice might correlate with enhanced well-being among psychotherapists. Furthermore, given previous studies associating increased physical activity with better mental health during the pandemic (2, 37), we also assess our participants’ physical activity levels to test the assumption that high physical activity correlates with good well-being in this group.



2. Methods


2.1. Design

From April 11 to May 31, 2022, we conducted a cross-sectional internet-based survey using Research Electronic Data Capture (REDCap; Vanderbilt University, Nashville, TN, USA) (38). The presented study is a sub-study of a more extensive survey that included 49 items. It was distributed via email to psychotherapists registered with the Austrian Federal Ministry of Social Affairs, Health, Care and Consumer Protection (>11,000 psychotherapists registered in April 2022), providing a valid email address (≈7,000 psychotherapists) (16), and to clinical psychologists registered in the list of the Austrian Federal Ministry of Social Affairs, Health, Care and Consumer Protection (>11,000 clinical psychologists registered in April 2022) (23, 24). Before conducting the study, it was approved by the data protection officer and Ethics Committee of the University for Continuing Education Krems, Austria (Ethical number: E.K. G.Z. 11/2021–2024). All participating psychotherapists provided electronic informed consent. Participation was entirely voluntary and uncompensated.



2.2. Measures


2.2.1. Sociodemographic variables

Participants were inquired about their gender, age, years of professional experience, form of employment (private practice, institution), and their level of physical activity. Per previous studies (39, 40), physical activity was assessed by asking how many days per week participants engaged in physical activity of at least 60 min in numerical response.



2.2.2. Open-ended questions on perceived burdens and resources

To assess the challenges and resources experienced by psychotherapists during the ongoing crises, the survey included five open-ended questions (1–5) and one structured question (6):

1. What are your primary current sources of burden?

2. How are these burdens manifesting themselves at present?

3. Looking back on the past 2 years, what impacts have you observed of the pandemic on your mental health and well-being?

4. What strategies have you employed to manage the adverse impacts of the pandemic?

5. Have there been any positive impacts resulting from the pandemic as well?

For questions 1–5, respondents were provided with an open-ended response format. They were allowed to describe their personal experiences in their own words, ranging from single-word answers to lengthy paragraphs. Respondents also had the option to leave the answer field blank and skip any of the free-text questions.



2.2.3. Structured question on resources




1. On a scale of 1 to 5, how satisfied are you with your implemented coping strategies? Please rate your level of satisfaction as follows: 1 - very satisfied, 2 - satisfied, 3 - neutral, 4 - dissatisfied, 5 - very dissatisfied.

For question 6, respondents were given a numerical response format, encouraging them to express their answers using a designated value. The participants had to understand that question 6 was related to question 4.

All questions and free-text answers were initially formulated in German.



2.2.4. Well-being (WHO-5)

We employed the 5-item World Health Organization Well-being Index (WHO-5) (39) to gauge the well-being of participants. This index comprises five questions that capture positive aspects of well-being over the past 2 weeks, focusing on positive mood (such as feeling relaxed or in good spirits), vitality (such as waking up feeling refreshed and being physically active), and general interest (such as feeling interested in things). Participants rated their responses on a six-point Likert scale ranging from 0 (never) to 5 (all the time). The raw score ranges from 0 to 25, with higher scores indicating greater well-being. To transform the score into a percentage scale ranging from 0 (indicating an absence of well-being) to 100 (indicating optimal well-being), we multiplied the scores by 4, as recommended by previous studies (40). Cronbach’s alpha was α = 0.85 in the present sample.




2.3. Analyses


2.3.1. Content analysis

The qualitative data obtained from the open-ended questions were analyzed using conventional qualitative content analysis (41) by two coders (MB and BS), followed by quantifying the qualitative categories. Specifically, our approach aligns with Udo Kuckartz’s approach to content analysis, which includes initial data assessment, thematic categorization, multiple coder analysis, iterative category refinement, use of software for coding, detailed codebook creation, and final identification of distinct themes and subthemes (42).

Following an initial data assessment, the research team determined that collectively analyzing the responses to questions 1–3 and 4–6 would be the most effective approach. The former questions could be thematically grouped as psychotherapists’ burdens, while the latter pertained to their resources. For questions 1–3 (burdens), 167 questions remained unanswered. Thirty nine participants did not answer all three questions, 12 did not answer two questions, and 26 did not answer one. For questions 3–6 (resources), 125 questions were ignored. One participant did not answer all three questions, 39 did not answer two and 44 missed only one. Respondents could mention various aspects in their responses so that multiple categories could be assigned to each answer. The number of codings per case (N = 513) for questions 1–3 on burdens varied between 1 to 12, while for questions 3–6 regarding resources, it ranged from 1 to 16. The written reports ranged from being multiple lines in length with nuanced expressions to being presented as brief bullet points.

The first coder (MB) analyzed the responses to questions 1–3 regarding the burdens, while the second (BS) coder focused on questions 4–6 regarding resources. Both coders familiarized themselves with the data by reading it thoroughly before categorizing it. The first author (YS) supervised the coding process, providing the coders with a deductive code list from a parallel similarly designed study on burdens and resources of Austrian clinical psychologists (24). The assumption was that both groups experienced comparable burdens. The parallel research relied on the same open-ended questions posed to the participants, except that it did not include question 6 (aiming at a 1–5 rating of satisfaction with one’s coping strategies). We used this code list as a starting point, checked whether the same categories were present in our data, and made modifications where necessary. Eventually, we inductively found five additional subcategories for questions 1–5 and five numerical categories for the additional question six. Question six was analyzed with the same software for qualitative data. Category definitions, coding rules, and examples were documented in a codebook.

The coders used the ATLAS.ti vers. 23.1.0 (43) software to code their respective datasets according to their list of categories. After coding 10% of cases by the coders and the supervisor separately, mismatching codings per case were discussed within the team of coders, and slight adaptations were made to the category systems. After coding the entire dataset, the coders and the supervisor read all quotations assigned to each category to correct coding errors. The data analysis resulted in 10 categories (Figure 1) with 22 subcategories for the burdens of psychotherapists (Questions 1–3) and eight categories (Figure 2) with 30 subcategories for their resources (Questions 4–5). Question six yielded five categories (Figure 3).
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FIGURE 1
 Burdens among psychotherapists. Presented are the results of a qualitative content analysis of answers to questions 1–3 in per cent, inquiring about the current burdens experienced by psychotherapists (question 1), how these burdens currently manifest (question 2), and what impacts of the pandemic on mental health and well-being have been observed when looking back at the last 2 years (question 3). The percentages of participants reporting one or more burdens in each of the main categories are displayed, with the understanding that the percentages of the main categories may differ from the sum of the percentages in the individual subcategories due to the possibility of a respondent reporting experiences in multiple subcategories within a single main category. For instance, a respondent may have reported being burdened by the Russian-Ukraine war and climate crisis, resulting in their appearance in each subcategory but only being counted once per main category.
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FIGURE 2
 Resources psychotherapists have accessed. Presented are the results of a qualitative content analysis of answers to questions 4–5 in per cent, inquiring about what helped psychotherapists cope with the pandemic’s adverse impacts (question 4) and whether they observed any positive impacts of the pandemic when looking back at the last 2 years (question 5). The percentages of the main categories may not add to the sum of the percentages in the individual subcategories described in the following sections, as some respondents may have reported multiple subcategories within a single main category. For instance, a respondent may have reported engaging in hobbies and physical activity as recreational activities, resulting in their appearance in each subcategory but only being counted once per main category.
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FIGURE 3
 Satisfaction with coping strategies psychotherapists accessed to deal with burdens. The percentages of respondents reporting one designated value (1 – very satisfied, 2 – satisfied, 3 – neutral, 4 – dissatisfied, 5 – very dissatisfied) resulted from the statistical analysis of question 6: Question 6 asked respondents. “How satisfied are you with the coping strategies you have implemented?”.




2.3.2. Across-group comparison

To conduct a comparative analysis of sociodemographic factors, physical activity, burdens and accessed resources according to groups, we partitioned our sample based on their levels of psychological well-being, following de Girolamo et al. (44). They used the WHO 5-item well-being scale (WHO-5) to identify profiles of individuals with varying well-being levels. Specifically, individuals with a WHO-5 score of 51–100 were assigned to the “Good WB” group, denoting good well-being (n = 342). In contrast, those with a score of ≤50 were placed in the “Poor WB” group, suggesting a need for further investigation of potential depression symptoms (n = 171) (40). The groups were defined as document groups within the Atlas.ti software. To compare the coding scores of each group, we utilized the Atlas.ti cross-tabulation function (Code-Document Analysis), which enabled us to compare the distribution of codings for each category per group. Chi-square tests were applied using SPSS version 26 (IBM Corp., Armonk, NY, USA) to analyze differences in the sample attributes and the number of codings per group. Potential differences in answers on how many days each group engaged in physical activity were assessed with t-tests for independent samples. p-values of less than 0.05 indicate statistically significant differences (two-tailed tests).





3. Results


3.1. Sample characteristics

530 psychotherapists participated in the survey, yielding a response rate of approximately 7.6%. Of these, 513 completed all outcome variables, resulting in a completion rate of 96.8%. The analysis considered only psychotherapists with complete data. Detailed characterization of the sample compared to the total sample of all licensed Austrian psychotherapists is provided in our companion paper (16). In brief, female psychotherapists, those with a humanistic orientation and fewer years in the profession, were overrepresented.

Table 1 provides a detailed account of the sociodemographic and professional characteristics of WB-group differences. The average age of the cohort was 53.06 ± 9.94 years, with a significant majority (80.5%) identifying as female. Within the “Poor WB” group, a considerably higher proportion of participants were female (86.0%) compared to the “Good WB” group (77.8%; p = 0.027). The “Good WB” group, on the other hand, displayed a higher percentage of older individuals (60–69 and 70+ years), whereas the “Poor WB” group comprised more participants aged 41–49 and 50–59. Both groups exhibited a similar percentage of individuals under 40 (p = 0.038). Additionally, the “Good WB” group encountered more weekly patients (19.13, SD = 9.27) than the “Poor WB” group (16.98, SD = 8.88; p = 0.013). A more significant percentage of the “Good WB” group operated exclusively in private practice (80.4%) compared to the “Poor WB” group (71.9%). Conversely, significantly more psychotherapists in the “Poor WB” group were employed by institutions (28.1%) as opposed to the “Good WB” group (19.6%; p = 0.030). Physical activity patterns differed between groups, with the “Good WB” group participating more frequently (4+ days/week) and the “Poor WB” group less regularly (0–2 days/week; p = 0.001).



TABLE 1 Study sample characteristics (N = 513).
[image: Table1]



3.2. Comprehensive group burdens

Inquiring about their burdens, psychotherapists were presented with three open-ended questions. Qualitative content analysis showed that psychotherapists in Austria face numerous challenges, including mental health, global crises, COVID-19 restrictions, work, physical health, dissatisfaction with societal development, finances, and uncertainty about the future. Only a minority of participants (17.5% or N = 90) reported experiencing no or only minor adverse impacts. The results are described in more detail, starting with the largest category.


3.2.1. Mental health

71.7% of respondents (N = 368) reported burdens related to mental health, which can be further categorized into seven subcategories. Among psychotherapists, negative feelings such as irritability, impatience, disappointment, or despair were identified as the most prevalent burden, accounting for 34.9% (n = 179). For example, one respondent stated having “felt high levels of inner aggression due to the sometimes pointless seeming measures.” 18.9% (n = 97) of psychotherapists reported symptoms of exhaustion, including reduced resilience, fatigue, or less energy. Excessive demand was also a common issue, with 18.5% (n = 95) of respondents describing not having enough time, having difficulty managing their resources, or worrying about being unable to meet the required workload. One participant said, “I often felt confined to work alone and isolated from the other facets of life.” 16.4% (n = 84) of respondents identified rumination as a burden and described constant worrying and repetitive thoughts. 12.7% (n = 65) mentioned problems with sleep, such as difficulty falling asleep or staying asleep, shortened sleep duration, or poor sleep quality. Depressive mood was mentioned by 4% (n = 21), and only 2% (n = 10) expressed concern about the mental health of a friend or family member.



3.2.2. Global crises

A significant proportion of the respondents, precisely 37.4% (N = 192), expressed concerns about the repercussions of four major global crises, which they perceived as burdensome. 33.1% (n = 170) cited the Russian aggression against Ukraine as a source of worry, using statements like this: “The war in Europe - the suffering, destruction, and fear of it spreading to other countries (Europe, World War, nuclear weapons).” Furthermore, 10.9% (n = 56) raised issues regarding the pandemic. 8% (n = 41) expressed their apprehension about the climate crisis, and 1% (n = 5) expressed worries about the well-being of refugees.



3.2.3. COVID-19 restrictions

An additional concern raised by 36.8% (N = 189) pertained to the COVID-19 restrictions. These individuals commented on the various restrictions, including lockdowns, mandatory vaccinations or masks, and the resulting consequences. Limited opportunities for recreational activities and the lack of social interaction were also frequently mentioned. For instance, one respondent said: “Hugging people behind protective screens or being asked by a policewoman to stand up from a public bench because it is ‘not allowed’ to sit during the pandemic - all of these experiences are disturbing for the psyche.” On the other hand, the relaxation or absence of restrictions was also viewed negatively, as some respondents felt inadequately protected when meeting people with a critical stance towards vaccinations and protective measures.



3.2.4. Work

31.8% (N = 163) of the respondents experienced work-related strain. Of those, 24% (n = 123) felt burdened by a high workload, including long working hours and many patient requests. Respondents also expressed concerns about the increased prevalence and complexity of mental disorders among their patients and how they were affected by similar issues. One respondent stated, “The increasingly challenging conditions of my patients are on my mind more often than usual; I find myself reflecting more on my psychotherapeutic interventions and setting. The themes of my patients overlap more frequently with issues that also affect me personally, resulting in a stronger emotional involvement in my work as a psychotherapist.”

In addition, 9.8% (N = 50) experienced burdens related to their working conditions, such as an unstable working situation, postponed appointments, and too few or too many health insurance positions. Only 1.6% (n = 8) experienced burdens related to the workplace atmosphere, such as interpersonal and workplace conflicts within their team. Finally, 1.2% (n = 6) felt burdened by the lack of patients.



3.2.5. Physical health

29.8% (N = 153) of the participants expressed concerns about their “physical health.” Among them, 23.8% (n = 122) reported experiencing “somatic complaints” such as muscle tension, back pain, tinnitus and headaches. Additionally, general concerns, e.g., in the context of ageing, smoking, weight gain or chronic disease, were also expressed. Furthermore, 8.8% (n = 45) of the participants reported anxiety about the physical health and mortality of loved ones, including pets.



3.2.6. Other burdens

21.8% (n = 112) conveyed concerns related to their social network. 18.1% (n = 93) reported interpersonal conflicts, often partnership problems or conflicts related to divergent attitudes toward the COVID-19 containment or vaccination measures. 3.9% (n = 20) were troubled by issues concerning their children, such as their progress in school or childcare. Additionally, 16.4% (n = 84) of the respondents expressed dissatisfaction with societal development, such as the division of society, poverty or the world situation. Out of these, 9.2% (n = 47) were particularly unhappy with the way politics and media reacted to the pandemic: “I am deeply concerned about the current state of society, which appears to be increasingly radicalized and characterized by inadequate crisis reporting and insufficient attention to the urgent issue of climate change. Also, the potential weakening of democratic values is a troubling development.” Furthermore, 9.2% (n = 47) of the respondents reported financial concerns. Among them, 4.5% (n = 23) expressed general worries about their personal financial situation, 3.9% (n = 20) were concerned about inflation, and 1.6% (N = 8) felt that they were being underpaid. Finally, 13.3% (n = 68) indicated worries about the distant future, such as the world’s future, society’s future, or the future of their children or grandchildren.




3.3. Comprehensive group resources

After answering inquiries 1–3 about the issue of burdens, psychotherapists were posed with two open-ended questions (4, 5) that focused on exploring the resources and positive outcomes that may have assisted respondents in effectively coping with the burdens above amid the pandemic. Question six aimed at rating satisfaction with one’s resources. The corresponding percentages of the main resource categories are illustrated in Figure 2. Most psychotherapists identified aspects related to social contacts, mindfulness, recreational activities, work, inner processes, other resources and health, and 12.1% (n = 62) reported that they had not experienced any positive impacts. Our subsequent description shall explicate the reactions to questions 4–5 in greater detail, commencing with the most salient category, followed by a descriptive statistic of the ratings (question 6).


3.3.1. Social contacts

The category of ‘social contacts,’ which proved to be an essential resource for 57.5% of respondents (N = 295), was further divided into five subcategories. Among these, 41.7% (n = 214) cited “partners, family, and friends” as a source of support, highlighting the increased opportunity to spend quality time with loved ones and strengthen existing relationships during the pandemic. Additionally, 15.4% (n = 79) of respondents mentioned the value of social interactions and conversations in general, while 4.9% (n = 25) referred to their colleagues as a source of social support. Interestingly, while social contacts were generally viewed as a positive resource, a small proportion of respondents (7.4%; n = 38) expressed relief at having fewer social obligations and options for social withdrawal during the pandemic, such as avoiding gatherings. Finally, 4.3% (n = 22) of the respondents identified their pets as an essential source of support.



3.3.2. Mindfulness

Mindfulness practice proved to be a valuable resource for 51.5% (n = 264) of respondents. Eight subcategories emerged from their responses. The first, “slowing down,” was mentioned by 22.6% (n = 116) of respondents. This category was characterized by a sense of calmness and a reduction in the pace of everyday life. Respondents reported feeling less pressure to be productive during leisure time and, particularly during curfews, retreating from public life and focusing on their private lives.

The second subcategory, “focusing,” was identified by 17.9% (n = 92) of respondents. They reported positive impacts such as concentrating on essential matters and “what you can do and not on what is out of your control.” While this could be considered a form of mental mindfulness, the respondents did not refer to specific techniques or practices but rather to a sense of serenity resulting from a more conscious way of navigating life.

Another subcategory identified by 13.6% (n = 70) of respondents referred to “self-care,” including answers such as “I cultivate a loving approach towards myself” or “I watch out for what nourishes me.” Mental techniques and exercises such as yoga, breathwork or meditation were embraced by 11.9% (n = 61). 3.7% (n = 19) reduced media consumption, 2.7% (n = 14) practiced gratitude, 2.3% (n = 12) drew on religion or spirituality, and 1.8% (n = 9) practiced acceptance.



3.3.3. Recreational activities

40.9% (n = 210) of the sample identified “recreational activities” as a resource. This category consisted of three distinct subcategories: “physical activity,” “being outside,” and “hobbies.” Across all responses, individuals mentioned the impact of the pandemic on their ability to find time for personal pursuits. 23.2% (n = 119) of respondents reported engaging in various physical activities such as running, gymnastics, mountain climbing, and other forms of physical activity. The subcategory “being outside” was embraced by 21.8% (n = 112). It included activities such as walking, socializing, simply appreciating nature or even “freeing one’s mind in nature.” One respondent declared that “I ‘have to’ go for a walk in the forest daily.” In addition, 13.5% (n = 69) found engaging in a hobby helpful. They referred to reading, gardening, dancing, painting and listening to music. One participant put it like this: “I engaged with art and culture in the form of books or documentaries, light-hearted films, and music.”



3.3.4. Work

38.4% (N = 197) of respondents reported work-related changes due to the pandemic. This category comprises five subcategories: “flexible working conditions,” “work in itself,” “supervision/intervision,” “less work,” and “recognition of psychosocial services.”

Notably, 19.1% (n = 98) of respondents mentioned the “flexible working conditions” subcategory positively, with some reporting the ability to work from home or digitally, saving them time and mental energy. Some respondents recognized benefits for their patients, citing the positive impacts of digital psychotherapy on severely ill patients, including the ability to establish an intensive and positive therapeutic relationship and even provide opportunities for creative approaches. Furthermore, 12.7% (n = 65) of respondents regarded their work in general as a resource during the pandemic. Another noteworthy subcategory pertained to attending professional support formats, such as supervision or intervision, which was mentioned by 5.7% (n = 29) of respondents. Additionally, 4.5% (n = 23) reported decreased clients, appointments, and work commitments, particularly during the curfews implemented during the pandemic’s first year. Finally, it is vital to highlight the increased recognition of psychosocial services, which was positively noted by 2.1% (n = 11) of respondents. These individuals observed that the pandemic had brought mental health and psychological disorders to the forefront of professional attention, thereby contributing to the destigmatisation and normalization of seeking psychotherapeutic support.



3.3.5. Inner processes

Another major category, identified by 34.1% (N = 175) of respondents, related to inner processes as a resource during the pandemic, such as “a positive attitude,” “resilience,” “self-reflection,” and “resistance.” 15.6% (n = 80) of respondents cited their “positive attitude” as a key resource throughout the pandemic. They described focusing on the positive aspects of their situation and looking confidently towards the future. One respondent, for example, reported: “What helps me above all is my incorrigible optimism and my attitude towards life, my faith and trust in people who live in a solution-oriented way.” 12.3% (n = 63) of respondents referred to their flexibility and adaptability. They identified their courage, emotional stamina, confidence, and competence in handling the pandemic situation or confronting their fears. One respondent said: “My trust and inner stability, which I have gained through my long-term path of personal development, has helped me greatly.” Such statements, focusing on personal development as a source for dealing with prolonged crises, were categorized under the subcategory of “resilience.” 8.6% (n = 44) of respondents cited self-reflection as a resource, reporting that they confronted their feelings and used the pandemic as an opportunity to develop self-awareness. For example, one respondent described the pandemic as “training in independent and courageous thinking and decision-making” Actively reflecting on the pandemic situation also enabled the respondents to develop new perspectives for coping with COVID-19 measures. A mere 2.1% (n = 11) attested to adopting a stance of “resistance” against the COVID-19 protective measures that they perceived as capricious and pointless. As one respondent succinctly put it, “What helped me was the pursuit of information from alternative sources, the conversion of fear into indignation, and the subsequent surge of bravery that spurred me towards action - be it through participation in demonstrations, vocalizing my stance in parliament, taking up political activism and so on.”



3.3.6. Other resources

10.5% (N = 53) said to have relied on “other resources.” 4.7% (n = 24) of respondents recognized the benefits of structure, routines, and self-discipline in their personal and professional lives as valuable resources throughout the pandemic. 4.5% (n = 23) participants also cited having drawn support from “vacations,” whereas an augmentation in their “financial resources” due to reduced expenses or increased income was reported by 1.4% (n = 7).



3.3.7. Health

A favorable consequence of the pandemic, noted by 6.6% (N = 34) participants, was an increased focus on “health.” 3.9% (n = 20) of respondents reported seeking “professional support for their health,” such as psychotherapy or medical care. 2.7% (n = 14) of the respondents expressed an “increased importance of health,” endorsing the implementation of protective measures against illnesses, as one participant said: “Due to wearing masks, I have had significantly fewer colds and flu-like infections.”



3.3.8. Satisfaction with coping strategies

After answering the two open-ended questions 4–5 about their resources, psychotherapists were asked to evaluate their satisfaction with the coping strategies they have employed and to express their level of contentment using a five-point scale (question 6). The corresponding percentages of their evaluations are illustrated in Figure 3.




3.4. Group characteristics

Supplementary material offers an in-depth overview of the group attributes related to the reported burdens (Supplementary Table 1) and resources (Supplementary Table 2).


3.4.1. Burdens (questions 1–3)

Across all burden-related categories and subcategories, the following exhibited significant differences with more codings in either the Good Well-Being (“Good WB”) or Poor Well-Being (“Poor WB”) group:

In the category of “family and friends,” the subcategory of “interpersonal problems” was significantly more frequently reported by the “Poor WB” group compared to the “Good WB” group (24.6 vs. 15.2%, p = 0.010).

In the “mental health” category, the “Poor WB” group reported significantly more “excessive demand” (24.6 vs. 15.5%, p = 0.013), “negative feelings” (50.9 vs. 28.7%, p = 0.001), problems with “sleep” (18.7 vs. 9.6%, p = 0.004), and symptoms of “exhaustion” (33.3 vs. 11.7%, p = 0.001) than the “Good WB” group.

In the “physical health” category, the “Poor WB” group reported significantly more physical health burden (46.8 vs. 28.7%, p < 0.001) and somatic complaints (40.4 vs. 19.0%, p = 0.001) than the “Good WB” group.

No or little adverse impacts were reported by a substantial 26.6% in the “Good WB” group and only 2.9% in the “Poor WB” group (p = 0.001).



3.4.2. Resources and satisfaction with coping (questions 4–6)

Across all resource-related categories and subcategories, the following exhibited significant differences with more codings in either the Good Well-Being (“Good WB”) or Poor Well-Being (“Poor WB”) group:

The “mindfulness” category but not any specific subcategories displayed an overall difference, with the “Good WB” group reporting lower levels of mindfulness (78.7 vs. 87.1%, p = 0.020).

In the “recreational activities” category, a substantial overall group difference was observed (53.8 vs. 73.1%, p < 0.001), with the “Good WB” group likewise reporting fewer recreational activities. Among the subcategories, only the “physical activity” subcategory revealed a significant difference, with the “Good WB” group reporting less frequently that physical activity was a significant resource (20.5 vs. 31.0%, p = 0.008).

Conversely, a significant overall difference between the groups was observed in the “inner processes category,” with the “Good WB” group demonstrating more inner processes (43.6 vs. 34.5%, p = 0.049). Among the subcategories, solely the subcategory “positive attitude/optimism” revealed a significant difference, as the “Good WB” group reported more frequently sporting a “positive attitude/optimism” (19.6 vs. 10.5%, p = 0.009).

No significant difference between the groups emerged within the main category of “health.” However, only members of the “Good WB” group registered in the subcategory “increased importance of health” (4.1 vs. 0%, p = 0.007).

Regarding “satisfaction with coping,” the “Good WB” group reported significantly higher levels of satisfaction (p < 0.001). In more detail, 43.4% stated to be “very satisfied” with their coping strategies (vs. 19.6% in “Poor WB”), whereas they were less often “neutral” (6.6 vs. 25.6%), dissatisfied (1.2 vs. 4.8%), or very dissatisfied (0.6 vs. 1.2%).





4. Discussion

This investigation aimed to evaluate the challenges encountered and resources utilized by Austrian psychotherapists in the context of the ongoing pandemic. Furthermore, the study sought to discern the disparities in terms of challenges, resources, sociodemographic factors, and patterns of physical activity that typify psychotherapists exhibiting either good or poor well-being. To achieve this, responses to open-ended inquiries regarding perceived challenges and resources and a structured query on resource satisfaction were collected. The qualitative data obtained from open-ended questions were analyzed using conventional qualitative content analysis, subsequently categorizing the sample into two distinct groups, “Good WB” and “Poor WB,” based on their respective WHO-5 scores.


4.1. Comprehensive group burdens

Austrian psychotherapists reported facing numerous burdens, including mental health issues, a cumulation of global crises, COVID-19 restrictions, work-related strain, physical health concerns, dissatisfaction with societal development, financial worries, and uncertainty about the future.

“Mental health”-related suffering was the primary source of concern for psychotherapists during the COVID-19 pandemic. 71.7% of respondents reported grappling with negative emotions, exhaustion, overwhelming demands, and rumination. Among Austrian psychologists, even more individuals, namely 77.3% (24), acknowledged having experienced mental health issues. On the other hand, the general population mentioned mental health as the least prominent category (with less than 5% of the total sample) when inquired about sources of strain since the pandemic’s onset (19). Seemingly counterintuitive, the proportion of psychotherapists (16) exhibiting clinically significant mental health issues was notably lower than that of the general population. This finding suggests that psychotherapists displayed a heightened awareness of their mental well-being and considerable vigilance towards the negative repercussions of the pandemic and associated measures. This notion is corroborated by a prior study on the subjective perception of meaning among psychotherapists and patients in 2020, which revealed that physical and mental health was deemed more significant during the COVID-19 era than before (45). It can be assumed that this heightened awareness was the decisive factor activating various resources that contributed to the comparably positive mental health outcome of psychotherapists compared to the general population (16).

Interestingly, the second most crucial main category of burden reported by psychotherapists was the ongoing series of “global crises,” including the Russian aggression against Ukraine, the pandemic, and the climate crisis, as was endorsed by 37.4%. Within this category, the Ukraine war overshadows the pandemic due to our way of asking after the participants’ “primary current sources of burden.” At the time of our survey, the Austrian population was influenced by respective media reports. Notably, a smaller proportion of Austrian clinical psychologists, 26.7%, mentioned “global crises” as a burden, making it only their fourth most crucial category. Clinical psychologists’ second and third most essential burdens were related to more personal issues such as “work” and experienced “restrictions” due to COVID-19 measures. We attribute psychotherapists prioritizing global over personal concerns to two factors. On the one hand, the group of psychotherapists seems to enjoy a particular privilege over other health professions related to their work environment and social background, which is also reflected in the later discussed main category of “work” as a burden, which is endorsed by 6% more psychologists than psychotherapists and “work” a resource, which is endorsed by 10% more psychotherapists than clinical psychologists. Since psychotherapists mainly operate in private practice, part-time rather than full-time, we assume their work setting is characterized by relative autonomy and flexible time management. Research has demonstrated that, compared to salaried employees, self-employed individuals tend to exhibit a higher degree of satisfaction with their current occupations, particularly concerning the nature of their work (46). Moreover, psychotherapists are more likely than clinical psychologists to be socially selected because the entire training for becoming a psychotherapist, which includes hundreds of hours of training therapy, must be privately financed in Austria. Hence, the high training costs require a secure social background. Indeed, data from a cohort of 197 Austrian psychotherapy trainees revealed that most participants hailed from financially stable backgrounds and enjoyed satisfactory life circumstances (47). This combination of greater work autonomy and social selection might allow psychotherapists to focus more on global and abstract issues rather than personal problems.

The pandemic-induced “restrictions” constitute the third most frequently reported main category of burdens, embraced by 36.8% of the participating psychotherapists. Clinical psychologists scored similarly, with 33.1% (24). In contrast, this category was the most significant for the general population around the turn of 2020/2021 (19). This discrepancy likely results from the minimal containment measures in place during the survey of psychotherapists and clinical psychologists in spring 2022 and the fact that the question asking for burden refers to “current sources of burden,” that is, to the here and now in 2022, rendering a direct comparison with the general population study infeasible. At the time of the general population survey, a strict lockdown was enforced, causing responses to primarily focus on curfew measures and subsequent issues like reduced social contact, loneliness, and diminished cultural activities. Another aspect to consider is the impact of the lockdown on various economic sectors, and many people faced permanent or temporary leave or reduced working hours. Yet, the work of psychotherapists remained largely unaffected by stringent lockdown measures, with an even increased workload (9) compared to pre-pandemic data (48). While continuing one’s work during the pandemic could serve as a resource, the increased demand for mental healthcare services might also induce stress and exhaustion.

The present study supports this assumption, with 31.8% of psychotherapists acknowledging burdens related to “work.” A comparison of mental health professionals reveals that despite exhibiting similar concerns, psychotherapists are marginally less frequently impacted by work-related burdens than clinical psychologists, 37.8% of whom reported them (24). While not overstating this relatively minor discrepancy, this finding supports our argument that psychotherapists enjoy more adaptable working conditions. A striking 97.5% of psychotherapists operated in private practice, with only 2.5% working exclusively within institutional settings (16). Conversely, 74.4% of clinical psychologists also functioned in private practice, while 27.3% were employed in inpatient facilities (24). Since clinical psychologists work more frequently in institutional environments, they shoulder more administrative duties, coordinate more with other healthcare professionals, follow more strict and changing protocols, feel less valued and have less flexibility in managing their workload (35). The data further substantiate this notion, as more clinical psychologists than psychotherapists reported challenging working conditions (16.9 vs. 9.8%) and a difficult working atmosphere, including team conflicts (5.2 vs. 1.6%).

Other concerns psychotherapists raise include “physical health,” problems related to “family and friends,” “dissatisfaction with societal development,” “financial concerns,” and concerns about an “uncertain future.” Considering the current high inflation, the mere 9.2% of psychotherapists expressing financial concerns confirms that this group predominantly comprises individuals with satisfactory financial life situations. The protective role of economic security on mental health is reinforced by multivariable analyses performed on a representative sample of the Austrian general population surveyed in April 2022. These analyses demonstrated that, among various sociodemographic factors, household income had the strongest association with mental health (49).

Concluding the analysis on self-reported burdens among psychotherapists, it is worth mentioning that a slightly higher proportion of psychotherapists, namely 17.5%, experienced no or only minor adverse impacts compared to psychologists at 12.8%, suggesting a slightly lesser impact of the pandemic’s ramifications on psychotherapists. This difference, although it should not be overstated, again points to slightly greater resilience of psychotherapists due to the already mentioned factors, such as high work autonomy, satisfaction typical for self-employed individuals (46) and a secure social background (47). The selective nature of the admission process for psychotherapists’ specialized training could also be a further contributing factor. Roughly 25% of applicants for becoming a psychotherapist discontinue their training following the first phase (step one) and fail to proceed to the specialized training segment (step two). The program mandates significant introspection and training therapy to guarantee the persistence of candidates demonstrating a high degree of reflective competence. Research has shown that enhanced reflective capacity is linked to deliberate efforts to cultivate it, a secure environment, the support of peers, and allocated time for reflection (50).



4.2. Comprehensive group resources

Regarding stress-coping resources, psychotherapists were observed to primarily employ active coping strategies, such as seeking “social contacts,” practicing “mindfulness “, partaking in “recreational activities,” finding joy in “working” and engaging in “inner processes” such as cultivating a positive attitude. These strategies are correlated with reduced psychological distress (26–29) and stress symptoms (51) among mental health professionals. A discernible positive impact may explain why over a third of the respondents expressed being “very satisfied,” and nearly half conveyed at least “satisfied” with the coping strategies they employed to navigate challenges.

Remarkably, the most robust set of resources mentioned is highly similar between psychotherapists, clinical psychologists (24) and the general population (19). In all three cohorts, “social contacts” as a resource achieved the highest overall score among all resources cited. Prior research substantiates the role of social bonds in alleviating mental health symptoms during the pandemic (52–54). In a review encompassing 31 studies on the coping behaviors of healthcare workers, Labrague et al. (55) identified support from and communication with family, friends, and colleagues as a primary coping mechanism for addressing the adverse ramifications of the COVID-19 pandemic.

The second most prominent concern for psychotherapists revolved around “mindfulness.” The category encompasses practices seamlessly interwoven into daily life, such as “slowing down,” focusing,” and “self-care,” in addition to “mental techniques and exercises” like yoga, breathwork meditation, and gratitude. Like clinical psychologists (24), psychotherapists were particularly forthcoming in enumerating various mindfulness approaches, perhaps attributable to their professional expertise. Previous research underscores the potential of mindfulness practices in bolstering resilience and fortifying one’s capacity to navigate adversity during crises (56–58).

“Recreational activities” emerged as the third most frequently cited category by psychotherapists but the second among clinical psychologists and the Austrian general population surveyed during the winter of 2020/2021. This category encompassed activities such as immersing oneself in nature, engaging in sports, and discovering new or pursuing hobbies. Physical activity was identified as a resource by 23.2% of psychotherapists and 22% of clinical psychologists (24), in contrast to a mere 11% of the general population (19). The significance of physical activity for mental health has been emphasized in numerous prior studies (59, 60). Moreover, a study conducted on a representative sample of the Austrian general population in April 2022 revealed heightened odds of experiencing depressive symptoms, anxiety, insomnia, stress, alcohol abuse, and eating disorders among physically inactive individuals compared to their active counterparts (61).

“Work” as a resource also surfaced for 38.4% of the psychotherapists, compared to nearly a third of the clinical psychologists surveyed (24), starkly contrasting to the mere 5% of the general population in winter 2020/2021 (19). Multiple factors account for the prevalence of professional references among psychotherapists. Prior research indicates that assisting others can foster one’s ability to cope with crises (62, 63). As such, helping patients navigate the pandemic might have equipped psychotherapists with a valuable resource for managing their own well-being. Also, the pandemic-induced shifts in their work environment—such as enhanced flexibility due to remote work and even virtual patient care—may have played a role. In fact, 19.1% of psychotherapists identified digital home-based work as a favorable outcome of the pandemic. Additionally, the widespread mental health strain heightened the perceived importance of mental healthcare services among policymakers, the media, and society at large. Consequently, mental health professionals might have experienced a surge in job-related meaning, a known safeguard against occupational stress and related mental health disorders (62, 63). The fact that more psychotherapists than clinical psychologists endorsed “work” as a resource might have to do with those mentioned more liberal and satisfactory working conditions of psychotherapists.

Over a third of psychotherapists, just like clinical psychologists, identified “internal processes,” such as “a positive attitude “, “resilience,” and “self-reflection” as vital resources. A study on the Austrian general population during the first COVID-19 lockdown substantiates the protective function of a positive mindset (28), revealing its association with reduced stress, depression, anxiety, and sleeplessness. Psychotherapists’ affirmative outlooks are further evidenced by the scant 12.1% of participants who found no positive elements related to the pandemic. Waters et al. proposed a dynamic interplay between positive emotions and psychological distress, asserting that such emotions mitigate mental health risks, preserve mental well-being, and facilitate the transformation of crises into opportunities for novel insights or tactics (64). Our study’s written reports demonstrate that, akin to respondents in Yang et al.’s interviews (65), Austrian psychotherapists, like clinical psychologists, employed positive coping strategies such as refocusing and reappraisal.



4.3. Group characteristics “Good WB” group vs. “Poor WB”

Notable differences were observed in the sample when split into a Good Well-Being (“Good WB”) and Poor Well-Being (“Poor WB”) group, partitioned based on levels of psychological well-being (44).


4.3.1. Sociodemographic factors

The “Poor WB” group consisted of more females. It was younger, less experienced, with fewer psychotherapists in the age groups 60–69 and 70+ and more in the age groups 41–49 and 50–59. The “Good WB” group” on the other hand, reported participating more frequently (4+ days/week) in physical activity compared to the “Poor WB” group (0–2 days/week). This disparity is especially pronounced when considering the proportion of psychotherapists who abstain from physical activity entirely: a mere 5.6% from the “Good WB” group, as opposed to a significant 14.6% within the “Poor WB” group. An overrepresentation of women, younger individuals, and physically inactive persons within a cohort exhibiting poor well-being aligns with prior findings from the general population, suggesting that the pandemic has particularly affected these demographics (2, 49). In our sample, the higher burden on women between 40 and 60 is likely related to their increased care workload during the pandemic (66, 67). Given the legal stipulation in Austria that requires psychotherapists to be over 24 to commence the second phase of their training (68), it is likely that many psychotherapists who participated in this survey were already middle-aged as they found themselves navigating the delicate balance between childcare obligations, a demanding workload, and other pandemic-related stressors. In line with our findings regarding age and work experience, a systematic review also found that an increase in age and work experience is related to decreased reported stress among mental health professionals (69).

As we anticipated, the disparity between the groups also appears to stem from differing work settings, namely the private practice vs. the institutionalized setting. A higher proportion of the “Good WB” group (80.4%) worked exclusively in private practice compared to the “Poor WB” group (71.9%). Conversely, a greater percentage of psychotherapists in the “Poor WB” group (28.1%) were employed by institutions, in contrast to the “Good WB” group (19.6%). This observation seems to corroborate our prior assumptions regarding what makes “work” a frequently cited resource and a less frequently cited burden for psychotherapists (compared to clinical psychologists) and what gives them the freedom to engage in global problems (such as the climate crisis or the Russian war against Ukraine) rather than more personal problems. The enhanced flexibility of working conditions for self-employed professionals, characterized by a higher degree of autonomy and adaptable time management, contrasts with the more restrictive conditions and high workloads of institutional environments during a pandemic (35, 36), thereby contributing to improved well-being. A larger number of weekly patients (19.13, SD = 9.27 vs. 16.98, SD = 8.88, p = 0.013) also seems to have bolstered – or was an expression of – better well-being of psychotherapists. One potential explanation could be that the “Good WB” group, perhaps due to fewer care responsibilities and a more liberal work setting with reduced administrative tasks, had more time to treat patients, which might have felt gratifying (62, 63).



4.3.2. Burdens

Regarding the burdens faced, psychotherapists belonging to the “Poor WB” group encountered heightened “interpersonal difficulties” and a more pronounced strain across various mental health realms, such as “excessive demand,” “negative emotions,” “sleep disturbances,” “fatigue,” “physical health,” and “somatic complaints.” Notably, 40.4% of participants within the “Poor WB” group reported somatic complaints, which doubles the frequency observed in the “Good WB” group. The reported somatic complaints encompass not only those typically categorized as psychosomatic such as tense muscles, back pain, tinnitus or headaches but also chronic physical ailments, age-related issues, and more. Unsurprisingly, the “Poor WB” group also declared significantly less often to have experienced “no or little adverse impacts” of the pandemic (2.9 vs. 26.6%).

We think that this pattern points not only to more individuals with poorly integrated personalities in the “Poor WB” group but also to more individuals suffering from chronic illness, age-related ailments and other factors related to the demographics specific to this group, such as the burden of care typical for the age group between 40 and 60 or a more detrimental work environment as pointed out above in the demographics section.



4.3.3. Resources

In examining the resources utilized, the “Good WB” group intriguingly reported a less frequent reliance on mindfulness, potentially due to a diminished need for coping. This notion is reinforced by their significantly higher “positive attitude/optimism” and “increased importance of health,” suggesting that they were able to perceive constructive aspects in the containment measures rather than solely regarding them as burdensome.

The “Good WB” group also reported participating in recreational activities less frequently, especially “physical activity.” This observation contradicts the previously mentioned finding that the “Good WB” group engaged in “physical activity” considerably more often (4+ days/week) compared to the “Poor WB” group (0–2 days/week). It is plausible that they reported “physical activity” more frequently due to discovering sports as a resource only during the pandemic, while the “Good WB” group, having consistently engaged in physical activity prior to the pandemic, may have deemed physical activity less noteworthy to report. The reduced propensity for de facto physical involvement among the “Poor WB” group could be ascribed to their struggles in various mental and physical health domains. Possibly due to a combination of overall better well-being and greater ease in accessing helpful resources, particularly physical activity, the “Good WB” group reported higher satisfaction with their coping strategies, with nearly half being “very satisfied” compared to only one-fifth in the “Poor WB” group.




4.4. Limitations

This study presents several limitations. Firstly, the written format of the study constrains the potential to glean more contextually rich and coherent information, as would be feasible through personal interviews. Secondly, all questions were posed during a period of fewer pandemic-related restrictions, potentially leading to recall bias when inquiring about the challenges and resources experienced throughout the pandemic. Additionally, we did not distinguish timeframes in the burdens category, even though questions one and two pertain to the present, and question three relates to the entire pandemic period. Thirdly, other crises, such as the war in Europe and corresponding high inflation rates, likely influenced the reported burdens and resources. Fourth, physical activity was not assessed objectively but rather by one self-report question. Fifth, the WHO-5 scale is a global measure that does not capture nuanced experiences of stress or specific psychiatric constructs such as anxiety or depression. With regard to our comparison of psychotherapists with clinical psychologists (24), we would like to bring to attention that psychotherapists are older (53 vs. 45 years) and have a lower proportion of women (81 vs. 92%) compared to clinical psychologists, which reduces comparability. Comparability is also reduced by the fact that 139 of 513 psychotherapists also possessed clinical psychology training, though only 74 were actively working in the field of clinical psychology.




5. Conclusion

Psychotherapists identified mental health-related phenomena as their primary source of burden, suggesting heightened awareness of their own declining psychological well-being. Global crises, notably influenced by the war in Ukraine, represented the second most significant category of burden, overshadowing complications brought about by the pandemic. However, the pandemic’s repercussions, particularly discomfort from containment measures, emerged as the third principal stressor. The key resources for managing these challenges were social connections, mindfulness, work fulfilment, and internal processes. Notably, individuals with better well-being were characterized by increased physical activity, older age, more years of professional experience, a lower ratio of females, being self-employed in private practice rather than employed in institutional settings, and handling a higher patient caseload compared to the group with poor well-being. This “better well-being” group also tended to exhibit a more optimistic outlook, a greater focus on maintaining good health, and higher satisfaction with their own coping methods. Our findings underscore the potential for shaping more effective support systems, policies, and educational programs that bolster the resilience of mental health professionals amidst global crises. Moreover, they highlight strategies that individual practitioners can adopt to preserve their own well-being during challenging times.
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Introduction: The multiple risks generated by the COVID-19 pandemic intensified the debate about healthcare access and coverage. Whether the burden of disease caused by the coronavirus outbreak changed public opinion about healthcare provision remains unclear. In this study, it was specifically examined if the pandemic changed support for governmental intervention in healthcare as a proxy to support for universal health coverage (UHC). It also examined which psychological factors related to the socioeconomic interdependence exposed by the pandemic may be associated with a potential change.

Methods: Online survey data was collected over 18 months (from March 2020 to August 2021) across 73 countries, containing various social attitudes and risk perceptions related to COVID-19. This was a convenience sample composed of voluntary participants (N = 3,176; age 18 years and above).

Results: The results show that support for government intervention in healthcare increased across geographical regions, age groups, and gender groups (an average increase of 39%), more than the support for government intervention in other social welfare issues. Factors related to socioeconomic interdependence predicted increased support for government intervention in healthcare, namely, social solidarity (ß = 0.14, p < 0.0001), and risk to economic livelihood (ß = 0.09, p < 0.0001). Trust in the government to deal with COVID-19 decreased over time, and this negative trajectory predicted a demand for better future government intervention in healthcare (ß = −0.10, p = 0.0003).

Conclusion: The COVID-19 pandemic may have been a potential turning point in the global public support for UHC, as evidenced by a higher level of consensus that governments should be guarantors of healthcare.
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Introduction

The massive social and economic disruption generated by the COVID-19 pandemic intensified the debate about healthcare access and coverage (1–3). The COVID-19 pandemic exposed the peril of fragile healthcare systems, where restricted access, low coverage, and high costs aggravated mortality rates and health inequalities at the local and global levels (4, 5).

The goal of this research was to examine the changes in public opinion about healthcare provision, particularly whether governments should be guarantors of healthcare. Assessing the level of agreement about governmental intervention in healthcare is crucial for universal health coverage (UHC) (6–8), an all-embracing target of the 2030 Sustainable Development Goals (9). As defined by the World Health Organization, UHC means that all people have access to the health services they need, when and where they need them, without financial hardship (9). Support for governmental intervention in healthcare is typically aligned with these principles. UHC may come in different forms, but the core idea is that the government steps in with taxpayer money to ensure that every citizen has access to the medical care they need. The common denominator in all paths toward high healthcare access and coverage is always some form of government intervention (10–12); the government is typically expected to play a significant role, leveraging its unique position as regulator, subsidizer, and/or provider.

Some authors claim that public opinion varies regarding whether healthcare provision should fall within the government's scope of action (13). Some others claim that public opinion toward healthcare is not the problem, but the cost (14), and that people are unaware of the trade-offs between competing social objectives and limited public finances. Nevertheless, favorable public opinion for government intervention is politically relevant to push forward health policies that may require substantial public investment, higher social security contributions, or higher health insurance premiums. Establishing whether COVID-19 may have created a window of opportunity for governments to act about healthcare is an important empirical point to make. Although COVID-19 heightened the conceptual and policy debate about healthcare coverage, to this date, limited empirical accounts have been reported about public opinion changes prompted by the pandemic and their relation to downstream healthcare preferences. This study aims to address this gap.

Using the observational data from an 18-month survey in 73 countries covering the critical period of the COVID-19 pandemic (March 2020 to August 2021) (15), this study examines (a) the self-reported change in support for government intervention in healthcare and (b) the psychological factors that predicted this change. The psychological factors selected for analysis as potential drivers of change were informed by past research and policy discussions, namely, (1) social solidarity, (2) risk perceptions, and (3) trust in government vs. private business to provide healthcare.

Jointly, these predictors appraise different facets of socioeconomic interdependence (16), which was made salient in the prolonged pandemic shared experience. Essentially, socioeconomic interdependence is a core justification for UHC and the welfare state. Advocating for health as a fundamental human right is grounded in social solidarity and conceptualized as an individual entitlement to health benefits regardless of one's ability to pay (17). Social solidarity conveys the principle of communal help between the members of social groups (e.g., countries) to achieve social wellbeing (18). A social solidarity standpoint toward healthcare embraces the principles of equality and equity and tends to hold—and trust—the government to be accountable for the provision of healthcare. Trust in government has been shown to correlate with trust in health organizations and demand for healthcare services (19, 20). However, government (perceived) failures in terms of speed or efficiency of the services provided to the population may lead to shifting—or at least shared—preferences for private businesses to be healthcare providers (21).

Furthermore, unpredictable and catastrophic risk is also central to the welfare state and UHC (22), which advocates for reciprocal aid when facing threats. Risk-sharing is often mediated by the government in the form of income redistribution and social security, from the wealthy to the poor or the healthy to the sick (23). The COVID-19 pandemic has elicited strong (shared) perceptions of risk, both about health and the economy, and these risk perceptions have been shown to influence a variety of social attitudes (24). Previous research has shown that experimentally manipulating threats to healthcare increased political liberalism (25) and that experiencing the loss of employment/health insurance was associated with support for UHC (26, 27).

However, thus far, there is no research linking these factors to public opinion about healthcare provision in the prolonged context of the COVID-19 pandemic. This study shows that support for government intervention in healthcare increased across geographical regions, age groups, and gender groups, more than support for government intervention in old age and unemployment. Perceptions of social solidarity and risk to economic livelihood increased support for government intervention in healthcare, whereas trust in the government showed a negative association—interpreted as a demand for better future government intervention in healthcare. Taken together, the results suggest that the COVID-19 pandemic may have been a potential turning point in global public support for UHC, as evidenced by a higher level of consensus that governments should be guarantors of healthcare. The universal healthcare agenda may have a higher likelihood to be accepted during or in the aftermath of infectious outbreaks, economic crises, or natural disasters—as these events are likely to promote negative financial instability while also buffering bonds of social solidarity.



Methods


Study design and sample

Data for this observational study were obtained from the global Psycorona project (15), which focused on how people feel and think about the coronavirus epidemic. The questions asked to participants covered a large variety of topics, from emotional states, social attitudes, and healthcare behaviors to policy support for different COVID-19 measures (15). All waves, data, and codebook are publicly available at the project website (15), with most items being adapted from previously validated psychometric scales. Volunteer participants from a convenience sample completed a baseline cross-sectional survey (in March 2020) distributed via word-of-mouth, personal social networks, and platforms such as Facebook with paid ads. These data were not available via the Ministries of Health. A subset of participants signed up for a longitudinal study involving follow-up surveys over the course of the pandemic (until August 2021). This study focused on a cohort of participants who completed at least two waves between March and December 2020 (waves 0–16) measuring predictors and at least one wave measuring outcomes: wave 18 (February 2021) and wave 22 (August 2021) (N = 3,176). The survey was translated into 30 languages and distributed by members of the research team (consisting of over 100 psychologists) in their respective countries using social media campaigns, press releases, and social and academic networks. Personal identifiers were removed from all sections of the manuscript, including Supplementary material and the public dataset.

The countries selected for analysis were determined by the nationality of the co-authors of the Psycorona project; each researcher/team was responsible for collecting data in his/her own country or where personal networks allowed for online data collection. Data were reported from 73 countries: Algeria; Argentina; Australia; Austria; Bangladesh; Bosnia and Herzegovina; Brazil; Belgium; Bulgaria; Cambodia; Canada; Chile; China; Colombia; Costa Rica; Croatia; Cyprus; Czech Republic; Ecuador; Egypt; El Salvador; Estonia; Finland; France; Georgia; Germany; Greece; Hungary; Hong Kong; India; Indonesia; Iran; Ireland; Israel; Italy; Iraq; Japan; Jordan; Kazakhstan; Kosovo; Lebanon; Lithuania; Luxembourg; Malaysia; Mexico; the Netherlands; New Zealand; Panama; Peru; Philippines; Poland; Russia; Romania; Saudi Arabia; Serbia; Singapore; Slovakia; South Africa; South Korea; Spain; Sweden; Switzerland; Taiwan; Thailand; Trinidad and Tobago; Turkey; Ukraine; UAE; UK; USA; Uruguay; Venezuela; and Vietnam.

The sample (N = 3,176) was gender unbalanced (67% women), with 38% up to 44 years of age and 62% aged above 45 years (range 18–85 years). Less than half of the participants were educated up to higher education (43%), and the remaining had completed higher education (26% with an undergraduate degree and 30% with postgraduate studies).

Data quality control was conducted by examining IP addresses to detect potential duplicate responders and removing participants from the database whose answers indicated random responses. These countries covered various levels of economic development as well as different temporal stages of the COVID-19 pandemic, suggesting the need for the country-level covariates presented below.



Predictors and covariates

The predictor variables selected for the current analysis were deemed more conceptually relevant for the topic under research and were taken from the databank of the Psycorona project. Indicators of perceived socioeconomic interdependence (i.e., social solidarity, risk perceptions, and trust in government and private business) were measured in 16 waves from March to December 2020. Predictors were measured at multiple points from March 2020 to December 2020 (waves 0–16). The factors were measured as follows: (a) Social solidarity: “I feel a sense of solidarity with people in my country” (from −3 = Strongly disagree to 3 = Strongly agree); (b) Risk perception about the economy: “How likely is it that your personal situation will get worse due to economic consequences of coronavirus” (from 1 = Exceptionally unlikely to 8 = Already happened); (c) Risk health perception: “How likely is you will get infected with coronavirus” [SIC](from 1 = Exceptionally unlikely to 8 = Already happened); (d) Trust in government: “To what extent do you trust the government in your country?” (from 1 = Not at all to 5 = Very much); and (e) Trust in business: “To what extent do you trust the private businesses in your country?” (from 1 = Not at all to 5 = Very much).

Several individual and country-level predictors were added as covariates in multilevel regression models. Individual-level covariates were sociodemographic variables (age, gender, and education). Country-level covariates were not present in the Psycorona databank, which focused only on individual-level psychological variables. Conceptually relevant country-level covariates were selected and matched in the database to each participant according to their country of origin. These variables included (1) unemployment rate (as % of the labor force—from World Bank 2020 data1), (2) general health expenditure (as % GDP—from World Bank 2020 data), (3) out-of-pocket health payments (as % total health expenditure—from World Bank 2020 data), and (4) case-fatality rates (# deaths from COVID-19/ # positive COVID-19 cases—from World in Data, retrieved June 2022).



Outcome measures

The dependent variables were specifically designed and included in the Psycorona survey to address the research question examined in this study. The primary outcome (changes in support for government intervention in healthcare) was measured in February 2021 and August 2021. Secondary outcomes included asking participants whether the pandemic had changed their views about the government providing social protection in old age and unemployment. The questions related to these outcomes were asked in tandem: “Has the pandemic changed your views on these topics? a) The government should provide a decent standard of living for the old; b) The government should provide a decent standard of living for the unemployed; c) The government should provide healthcare for the sick” (from −3 = disagree much more now to 3 = agree much more now). These items were examined individually and were informative in their own right. However, these three items combined can be interpreted as an overall measure of political attitudes (revealing a good internal consistency, Cronbach's α = 0.880) and allowed to maintain tacitly the specific goal of the study, i.e., views about healthcare.



Statistical analysis

To the best of our knowledge, previous literature was scarce to confidently propose or guide hypotheses about the effect of a global pandemic on future preferences about healthcare provision. Thus, there was no formalization nor pre-registration of hypotheses.

Descriptive statistics comparing average support for government intervention in February 2021 vs. August 2021, as well as for different types of government intervention (unemployment, old age, and healthcare), were conducted using paired t-tests. Differences between geographical regions in support of government intervention were tested using ANOVA and Bonferroni post-hoc tests.

Using multiple regression analyses, it was examined to what extent the conceptually selected factors (social solidarity, economic risk, health risk, and trust in government) predicted support for government intervention in healthcare. These multiple linear regression models included both unadjusted and adjusted estimates (controlling for the covariates described above at the individual and country levels, theoretically justified). Details about data distribution are presented in Supplementary material.

The initial multiple regression models did not account for the multiple country origins of the participants. Therefore, sensitivity analyses applied multilevel, hierarchical models to understand the effects of controlling for person-level predictors, considering the random variations across nations. The predictors at the individual level were group mean-centering by country (and scaling is done by dividing the (centered) columns of x by their standard deviations). Country-level variables used grand mean centering, given that these have a single value for each country. These multilevel models were implemented using R and the package lme4. The intraclass correlation coefficient (ICC) was estimated to describe the correlation among observations within the countries. The ICC is also equivalent to the variance partition coefficient, which can be interpreted as the proportion of variation that is due to variation between countries. Extreme outliers (more than 3SD from the mean) were excluded, and all reported p-values are two-sided.




Results


Descriptive analysis

The main outcomes are shown in Figure 1. Participants perceived their support for government intervention in healthcare had increased due to the pandemic (mean = 1.16, SD = 1.35; equivalent to 38.6% average increase, 95% CI 36.6%, 40.6%), above the increase in support for government intervention to protect the older adults (mean = 0.99, SD = 1.33; paired t-test diff p < 0.001) and the unemployed (mean = 0.88, SD = 1.28; paired t-test diff p < 0.001) (results for February 2021, N = 3,169). This change was stable after 6 months; there was no within-subject average difference between February and August 2021 regarding support for government intervention in healthcare (paired t-test p = 0.302).
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FIGURE 1
 Average change in support for government intervention in social welfare in February 2021 (left) and August 2021 (right). Questions: Has the pandemic changed your views on these topics? (a) The government should provide a decent standard of living for the old; (b) The government should provide a decent standard of living for the unemployed; (c) The government should provide healthcare for the sick” (from −3 = disagree much more now to 3 = agree much more now).


Higher support for government intervention in healthcare due to the COVID-19 pandemic is consistent across gender and age groups. Both women and men equally support more government intervention in healthcare (mean diff = −0.039, p = 0.969), over other forms of governmental intervention in social welfare (all paired t-test p < 0.05). Similarly, all age groups reported higher support for government intervention in healthcare than in other areas (all paired t-tests p < 0.01 comparing different support for social welfare areas with each age group).

Harmonized2 mean differences per geographical region are shown in Figure 2. The results show that, across the world, participants perceived their support for government intervention in healthcare to have increased more than the support for government intervention in other welfare areas (all paired t-test p < 0.01), except for Africa and the Middle East, where support for government caring for the older adults increased as much as for healthcare (paired t-test p = 0.678). Between-region differences in increased support for government intervention in healthcare were only identified between Eastern and Western Europe (Bonferroni post-hoc p = 0.006), with Eastern Europe reporting the largest increase.
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FIGURE 2
 Change in support for government intervention due to COVID-19 per welfare issue, per region (August 2021) – Harmonized means. North America: Canada; USA; South America: Venezuela; Peru; Mexico; El Salvador; Colombia; Chile; Brazil; Argentina; Trinidad and Tobago; Panama; Ecuador; Costa Rica; Uruguay; Western Europe: UK; Spain; the Netherlands; Italy; Greece; Germany; France; Belgium; Sweden; Switzerland; Luxembourg; Ireland; Finland; Cyprus; Austria; Eastern Europe: Ukraine; Turkey; Russia; Romania; Serbia; Poland; Lithuania; Kosovo; Kazakhstan; Hungary; Estonia; Czech Republic; Croatia; Bulgaria; Bosnia and Herzegovina; Slovakia; Georgia; Africa & Middle East: UAE; South Africa; Saudi Arabia; Lebanon; Jordan; Israel; Iran; Algeria; Iraq; Egypt; Australasia: Vietnam; Thailand; Singapore; Philippines; Malaysia; Japan; Indonesia; India; Bangladesh; Australia; Taiwan; South Korea; New Zealand; Hong Kong; China; Cambodia.




Factors predicting change in support for government intervention in healthcare

Multiple linear regression analyses averaging each predictor from the baseline (wave 0) to wave 16 (Table 1) show that both economic risk perception and feelings of social solidarity due to COVID-19 were positive predictors of increased support for government intervention in health. Economic risk perception showed a consistent association with this outcome in both February 2021 (unadjusted ß = 0.14, p < 0.0001; adjusted ß = 0.09, p < 0.0001) and August 2021 (unadjusted ß = 0.14, p < 0.0001; adjusted ß = 0.09, p < 0.0001). Similarly, the association of social solidarity with support for government intervention in healthcare was significant in February 2021 (unadjusted ß = 0.13, p < 0.0001; adjusted ß = 0.10, p < 0.0001) and August 2021 (unadjusted ß = 0.17, p < 0.0001; adjusted ß = 0.14, p < 0.0001).


TABLE 1 Multiple linear regression averaging waves w0–w16 (March–December 2020) predicting change in support for government intervention in healthcare (measuring in February 2021 and August 2021).
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Both health risk perception and trust in business show no significant association with the outcome, suggesting that the perceived likelihood of getting infected with the virus and placing trust in the private sector to deal with COVID-19 played no role in changing individuals' preferences for healthcare provision.

An interesting negative association was consistently found between trust in government and support for government intervention in healthcare: the lower the reported trust in government, the more participants agreed that government should provide healthcare for the sick (unadjusted ß = −0.08, p = 0.004; adjusted ß = −0.08, p = 0.002 February 2021; unadjusted ß = −0.10, p = 0.001; adjusted ß = −0.10, p = 0.0003 August 2021). However, attitudes toward pro-government intervention typically tend to be positively related to trust in the government. This negative association is interpreted as a demand for better future government intervention in healthcare; the less people trust the government to cope with COVID-19, the more they think that the government should be doing a better job in the future providing healthcare for the sick.

The results for individual and country-level covariates in Table 1 are detailed and discussed in Supplementary material.



Sensitivity analyses

Sensitivity analyses were conducted to determine the robustness of these results, including restricting the analysis to countries with N > 100 (Table 2), comparing low- and middle-income countries vs. high-income countries (Supplementary Table 3), and conducting multilevel modeling analysis (Supplementary material). With respect to restricting the analysis to countries with N > 100, this confined the analysis to the United States and European countries. Thus, separate comparative models were conducted using the data from August 2021 (Table 2).


TABLE 2 Multiple linear regression averaging waves w0–w16 (March–December 2020) predicting change in support for government intervention in healthcare (measuring in August 2021).
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Economic risk perception was only associated with support for government intervention in healthcare in Europe (unadjusted ß = 0.16, p < 0.0001; adjusted ß = 0.10, p = 0.0005). Specific to the United States was the negative and moderate association between trust in government and support for government intervention in healthcare (unadjusted ß = 0.25, p = 0.02; adjusted ß = 0.27, p = 0.02). Common to both sides of the Atlantic was the positive association between social solidarity and support for government intervention (unadjusted ß = 0.22, p < 0.0001; adjusted ß = 0.17, p = 0.0001 vs. US unadjusted ß = 0.12, p = 0.04; adjusted ß = 0.12, p = 0.05). The results for individual and country-level covariates in Table 2 are also detailed and discussed in Supplementary material.

The comparison between low- and middle-income countries vs. high-income countries is presented in Supplementary Table 3. Low- and middle-income countries showed the only instance where perceived health risk was associated with support for government intervention, yet this was a negative association (unadjusted ß = −0.11 p = 0.05; adjusted ß = −0.11, p = 0.05). The more people in low- and middle-income countries perceive a high likelihood of contracting the coronavirus, the less they support government intervention in healthcare. This may suggest perceived government inefficiency or corruption. Consistent between low- and middle-income countries and high-income countries is the effect of economic risk perception, social solidarity (both positive associations), and trust in government (a negative association). Multilevel models largely corroborate the results from multiple linear regression models (Supplementary Table 4).




Discussion

This study presents empirical evidence that the COVID-19 pandemic may have been a potential turning point in global public support for UHC, as evidenced by a higher level of consensus that governments should be guarantors of healthcare. Globally, individuals perceived an increase in their support for government intervention in healthcare due to COVID-19 across geographical regions, genders, and age groups. This increase was significantly higher than support for the government caring for older adults and the unemployed—as comparable important social welfare issues were also called into question by the COVID-19 pandemic. This result may reflect that people perceived that governments were better able to manage the collateral unemployment and financial instability than they could manage the health burden resulting from the coronavirus, thus demanding better future governmental action in the healthcare domain.

The most consistent factor that predicted the increase in support for government intervention in healthcare was social solidarity. This positive association was found globally, across countries with different political systems and economic development. It has been proposed that social solidarity was the bonding force that helped people deal with social distance during the persistent lockdowns (16, 17, 28). Collectively experiencing negative situations has been shown to motivate people to help each other and foster a willingness to engage in prosocial behavior (29). Faced with the prolonged health burden caused by the coronavirus, people may support more and better government interventions in healthcare as a means to guarantee affordable access and health coverage and to mitigate the suffering experienced or anticipated by family, friends, and other fellow human beings.

The second-most consistent factor that predicted the increase in support for government intervention in healthcare was the economic risk caused by COVID-19. The economic risk created by the pandemic and its implications for social attitudes and behaviors have been largely underestimated and underexamined; most studies have focused on perceptions of risk concerning getting infected. There is research showing that perceived economic risk—and not health risk—was the main predictor of a variety of mitigation behaviors and policy support for COVID-19 containment (24). The more people perceived a personal risk of suffering economic losses due to the pandemic, the more they frequently wash their hands, avoid crowds, socially isolate, support mandatory vaccination, accept mandatory quarantine when diagnosed with coronavirus or when exposed to the virus, and support reporting suspected COVID-19 cases.

Taken together, these results suggest that the universal healthcare agenda may have a higher likelihood to be accepted during or in the aftermath of infectious outbreaks, economic crises, or natural disasters—as events likely to promote negative economic instability while also buffering bonds of social solidarity. Such contexts appear to open receptiveness to the concept of health as a human right to be safeguarded, possibly increasing the acceptance of the costs that may be associated with (universal) public healthcare (e.g., higher taxes and insurance premiums).

Trust in the government was also a significant predictor in several models, but shows a peculiar, consistent, negative association with support for government intervention. Considering past research (e.g., 19–21), this negative association seems counterintuitive. These results suggest that the pandemic (and perhaps also other acute infectious diseases, crises, or natural disasters) has drawn attention to the vital need for affordable access to healthcare and uncovered how much people actually expect the government to intervene to ensure healthcare when needed—despite not necessarily trusting the government apparatus. Furthermore, the negative perceptions about the (in)ability of governmental action to stop COVID-19 over time appear to have ignited a greater demand for better governmental intervention in the future.

With less to no association with the increased support for government intervention in healthcare were perceived health risks and trust in private businesses. Although the private sector is considered an important partner in healthcare provision (30, 31), trust in businesses has not been a particularly discussed topic during the pandemic, with businesses often portrayed as victims of the lockdowns and social distancing. Hence, this may help us understand why this specific type of social trust has no role in healthcare preferences. However, the absence of association with health risk is more remarkable. Perceived vulnerabilities about one's own health due to COVID-19 do not appear to be reliable factors in predicting preferences for healthcare provision, at least when other important variables are controlled for. Worldwide, perceived health risk has been consistently associated with emotional distress and mental health challenges (32–35), but these factors appear unrelated to preferences about healthcare provision.

This study has some limitations that warrant discussion. Although the total sample size is large for a longitudinal study spanning 18 months (N = 3,176), taking a country-level approach was limited because our total sample size is smaller than other papers published on cross-country comparisons regarding psychological or behavioral implications from the COVID-19 pandemic (e.g., 24, 29). However, multi-country data collection was sustained over 18 months, covering crucial periods of the pandemic, from the initial stages to more return-to-normal periods, from pre-to-post vaccine development and rollout. This is a much rarer contribution to the literature. Many previous publications have reported much larger samples, but from a single point in time, or from two or three time points. Moreover, our country samples are not nationally representative samples, but convenience and snowball samples. Although the choice of countries was not a deliberate choice but a choice of convenience based on the Psycorona co-authors, data nonetheless were collected on all continents and in a variety of countries with very distinct socioeconomic and political characteristics, including a large array of low- and middle-income countries. The generalizability of results is unclear given that samples were not randomly selected and nationally representative, but survey participants exemplified the active populations 18–65 years old from dozens of countries, in terms of voting age and covering a range of educational levels—an appropriate target population for the research questions under analysis.

Another important aspect to discuss is that our outcomes were not measured as before-and-after differences. Ideally, support for government intervention in healthcare (as well as in old age and unemployment) should have been asked earlier in 2020 or have some pre-pandemic comparative assessment of these factors. Despite this limitation—the assessment of the outcomes only in 2021—two data points in 2021 were collected to guarantee reliability and sensitivity analyses. Moreover, it was established that people can introspect to what extent the pandemic has changed their views on different topics, distinguishing between topics about which their attitudes have changed (more or less) or not changed at all. Notwithstanding the inability to compare how people with different pre-pandemic political attitudes changed over time in their views about government intervention in healthcare, the focus of the study was on the average perceived change—regardless of the participants' baseline point. Thus, these results can be interpreted as a psychological (if not real) average shift toward more liberal political attitudes due to the pandemic. This is characterized by a more positive attitude toward government intervention in social welfare promotion.

Whether this tendency will be sustained over time remains to be established. Catastrophic situations may increase the salience of how much government support is expected and demanded to deal with unpredictable hazards, and this salience may be temporary or fundamentally shift social attitudes in a sustained way.



Conclusion

The UHC agenda may have a higher likelihood to be accepted during or in the aftermath of infectious outbreaks, economic crises, or natural disasters—as these events are likely to promote negative financial instability while also buffering bonds of social solidarity. Pandemics may open receptiveness to the concept of health as a human right to be safeguarded, possibly increasing the acceptance of the costs that may be associated with UHC.
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Footnotes

1 https://data.worldbank.org/

2 Harmonization is required when comparing survey answers from different countries, under the assumption that there may be cultural patterns in the way people interpret rating scales. Harmonization was achieved by creating the mean of all three outcome items and subtracting this mean for each individual item. These adjusted items were then aggregated per region according to the groups presented below Figure 2.
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Background: Hemodialysis patients are vulnerable to serious complications such as prolonged hospital stay and psychosocial issues like depression and death anxiety. Studies on psychosocial factors on end-stage renal disease patients’ outcomes during COVID-19 pandemic are limited. We aimed to determine the prevalence of depression and death anxiety among Palestinian hemodialysis patients and the evaluate the relationship between their sociodemographic and clinical characteristics during COVID-19 Pandemic.

Methods: A cross-sectional study was conducted using a convenience sampling technique. We recruited 308 hemodialysis patients from five hemodialysis units located in government hospitals in Palestine. Beck Depression Inventory and the Templers Death Anxiety Scale were used to collect data, which were then analyzed using SPSS version 20. Descriptive statistics (frequencies and means), t-test, ANOVA and multiple linear regression models were used for data analysis.

Results: Nearly 66.2% of the sample had depression symptoms, 61.4% met the diagnostic threshold for depression, and 69.8% had death anxiety. Furthermore, the multivariate analysis revealed that having a female identity, residing in a city or refugee camp, and patients who reported not experiencing depression had a significant relationship with death anxiety, while having a higher educational level than 12 years, having one or more chronic co-morbidities, and patients who reported experiencing death anxiety had a significant correlation with depression.

Conclusion: Patients receiving hemodialysis frequently experience depression and death anxiety. These patients should receive a psychiatric evaluation in the early stages of their illness so that timely and appropriate psychological interventions can be given in hemodialysis facilities in Palestine during and after future pandemics.

KEYWORDS
 COVID-19, pandemic, hemodialysis, depression, death anxiety


1. Background

COVID-19 was declared a pandemic by the World Health Organization (WHO) in March of 2020 (1). First identified in Wuhan, China, in December of 2019, COVID-19 rapidly spread worldwide with prominent consequences for health and healthcare systems (2). The state of emergency was declared in Palestine on March 5th, 2020. As a result, people were advised to self-quarantine in their homes and not to go out unless absolutely necessary. Since then, the number has risen, with 480,581 laboratory-confirmed COVID-19 cases and 5,042 deaths reported by January 2022 (3). With the fast spread of COVID-19, global health systems face significant challenges in containing infections, detecting and managing COVID-19 patients, and ensuring effective public-health strategies (4, 5). While arising from an infectious illness with predominant physical health implications, these repercussions could have also significantly impacted patients’ mental health and wellbeing, particularly those with chronic kidney disease (CKD) (6–10).

Female gender, younger or older age, prior psychiatric history, physical or mental health issues, economic insecurity, high morbidity and mortality, and exorbitant healthcare costs are all linked to CKD (11–16). Worldwide, the prevalence of CKD had been rising by 8% per year (17), and hemodialysis and kidney replacement therapy are used by almost 4 million people worldwide (18). According to the Palestinian Ministry of Health, there are an increasing number of ESRD patients who require dialysis. In Palestine, there were 1,014 dialysis patients in 2015 and 1,557 in 2020, with an average of 5.3 patients per machine (19, 20).

Patients undergoing dialysis were found to be susceptible to COVID-19, which could have increased their risk of poor prognosis and serious complications such as extended hospital stay, admission to the intensive care unit, and death (21, 22). High burden of symptoms, including depression and anxiety, as well as psychosocial issues were also noted (23). During COVID-19, these patients must have used public transportation to travel to dialysis appointments at least three times per week. Families of patients may be denied access to dialysis units, which add to the difficulty of maintaining social distance and wearing a face mask while undergoing treatment. Patients may have experienced worsening in their health status and/or developing new symptoms of depression, anxiety, and poor sleep as a result of these conditions. Additionally, in an effort to reduce virus exposure, they might skip treatment appointments, which would increase their risk of hospitalization and mortality. Moreover, some patients may have experienced challenging in financial circumstances that influenced their access to food and their living arrangements, and aggravating psychological symptoms (24). One of the most prevalent and serious psychological issues affecting hemodialysis patients is depression which is inked to poor quality of life and death (24, 25). It has been estimated that (20–30) % of patients receiving chronic dialysis suffered from depression (26). A study in Jordan found that 30% of hemodialysis patients had depression (27) and in Iraq, 80% of patients were found to be depressed (28).

Fear of death or death anxiety which is defined as a feeling of dread, anxiety, or fear of the thought of death or any idea pertaining to dying (29), is another psychological issue that dialysis patients may experience. People who are under a lot of stress from their medical condition may be more prone to having thoughts of death, which increases their stress from the illness (30). According to literature, 60.4% of hemodialysis patients experience death anxiety (25). Hemodialysis patients’ anxiety about dying may be brought on by worries about infections, cancer, liver failure, pulmonary embolism, anemia, high serum phosphate levels, malnutrition, gastrointestinal bleeding, and mental anguish (31–33). Furthermore, the fact that chronic renal failure is progressive, irreversible, and in its advanced stages, affects a person’s function and quality of life may be contributing to this high level of depression and death anxiety (34).

Few studies, however, investigated the COVID-19 outbreak’s mental health issues and risk factors in dialysis patients (35). Only three of the five studies (2, 24, 35–37) that examined the relationship between the COVID-19 pandemic and mental health issues in dialysis patients compared post-pandemic findings with pre-pandemic data. In a study of mental health before and after the COVID-19 pandemic, Bonenkamp et al. (2) found no significant differences in HRQoL or symptoms of mental illness like feeling anxious, depressed, or nervous, worrying, and having trouble falling asleep or staying asleep. Similarly, Nadort et al. (35) found no clinically significant differences between the first and second COVID-19 waves and the pre-pandemic period in terms of the severity of the symptoms of depression, anxiety, and HRQoL in hemodialysis patients. According to the study findings, hemodialysis patients had high levels of pre-existing depression, anxiety, and HRQoL prior to the COVID-19 outbreak (35). Similar findings were reported by Uchida et al. (37), who also found no significant differences in the prevalence of depressive symptoms between the COVID-19 pandemic and the period before it.

The effect of psychosocial factors on the outcomes of ESRD patients during the COVID-19 outbreak in Palestine was not well-studied. To the best of our knowledge, no prior study had been done to evaluate depression and fear of death among patients receiving hemodialysis during the COVID-19 outbreak in Palestine. Similar to that, no other studies evaluated those patients before the pandemic in Palestine. In 2015, Al-Jabi et al. (38) conducted a study with 286 patients to evaluate depression and HRQoL among Palestinian hemodialysis patients. The results showed that the prevalence of depression was 73.1% (38). The current study aimed to assess the prevalence of depression and fear of death among Palestinian hemodialysis patients and its correlation with patients’ sociodemographic and clinical characteristics within the COVID-19 pandemic. Healthcare services by professionals could be enhanced by identifying depressed ESRD patients and their fear of dying in order to enhance the healthcare system and treatment results. The results of our study may also be used to develop effective medical and psychological interventions for those subgroups of patients with chronic diseases in the event of future pandemics, thereby reducing the need for hospitalization and even preventing death.



2. Materials and methods


2.1. Study design, population and settings

A cross sectional was conducted between December 2020 and March 2021, this study was conducted during the COVID-19 pandemic. It included patients with ESRD who were 18 years of age or older and receiving hemodialysis at dialysis centers in five governmental hospitals (Palestine Medical Complex, Jenin Governmental Hospital, Tulkarm Governmental Hospital, Bethlehem Governmental Hospital, and Hebron Governmental Hospital).



2.2. Sample size and technique

The total hemodialysis patients in West Bank in 2019 was 1,545 (20), according to a report from the Palestinian Ministry of Health. Nearly, 308 subjects made up the sample size according to the following criteria: 0.05 significance level, 95% confidence level, 50% response distribution, and 0.05 precision error.

The participants were asked to complete the survey if they could read and write and were in adequate health. Patients who were unable to give informed consent or accurately complete the questionnaires such as cognitively impaired individuals were excluded from the study. The medical staff at these facilities assisted the researchers in selecting participants who met the inclusion criteria. The researchers approached 308 participants in hemodialysis units using a convenience sampling approach, and the participants completed the questionnaire by themselves with a response rate of 100%.



2.3. Data collection tools

The data was collected using a questionnaire consisted of three sections with a total question number of 42. The first section included socio-demographic factors (age, gender, city, marital status, home companions, education level, residency, and occupation) as well as medical history (period on dialysis, comorbidities, SARS-CoV-2, quarantine time, the experience of psychological symptoms during quarantine, and seeking psychological intervention).

The second section included the Templer Death Anxiety Scale (Templer DAS) which is based on a two-factor model of death anxiety that includes psychological (internal) and life experience (external) factors related to death (39). It had 15 questions assessing absolute death anxiety, fear of patience and pain, death-related thoughts, time passing and short life, and the fear of the future. Each item had two possible answers (yes, no), which were given the value of 1 and 0, respectively and the true response indicating the presence of anxiety in the participant.

The minimum and maximum possible scores for the Templer DAS are 0 (absence of death anxiety) and 15 (highest level of death anxiety) with cutoff score of 6 such that the scores above and under 6 represent high and low levels of death anxiety, respectively. The presence of death anxiety class interval ranges as follows: from (0–6) refers to the absence of death anxiety, from (7–8) indicates that there is an average concern about death, and from (9–15) indicates the presence of deep concern to death.

The third section had the Beck Depression Inventory (BDI-II) which was developed by Aaron T. Beck in 1961 (40). BDI-II has 21-items that were modified later to measure the intensity and severity of depression symptoms related to emotional, cognitive, and physical symptoms experienced by the participant during the previous 2 weeks. They include sadness, pessimism, sense of failure, loss of pleasure, guilt, an expectation of punishment, dislike of self, self-accusation, suicidal ideation, episodes of crying, irritability, social withdrawal, indecisiveness, worthlessness, loss of energy, insomnia, irritability, loss of appetite, preoccupation, fatigue, and loss of interest in sex (41). Each item is scored from 0 to 3 with a minimum total score of 0 and a maximum score of 63. The total score of 0–13 is considered a minimal range, 14–19 is mild, 20–28 is moderate, and 29–63 is severe (40).

A committee of three mental health experts reviewed the scale’s contents because it had not been previously tested in the Palestinian culture to make sure that the tool is culturally appropriate and no changes were done. The scale was first translated into Arabic by the research team, and then it was reverse translated to English by a licensed medical translator. At the pilot stage, we administered the tool with10 patients to test for language clarity, both the original English questionnaire and the back translated version were examined to ensure that the translation was accurate. The Cronbach’s Alpha reliability test was 0.79 and 0.80 for the Templer Death Anxiety Scale and the Beck Depression Inventory, respectively, indicating good reliability.



2.4. Data analysis

Data analysis was performed using the Statistical Package for Social Sciences (SPSS) version 20. Descriptive statistics (frequencies and means) were calculated to assess the demographics and socioeconomic factors. The associations between socioeconomic factors and medical history with the Beck Depression Inventory and Death Anxiety Scale were assessed using t-test and one-way analysis of variance (ANOVA). To determine the predictors of both continuous scale scores of death anxiety and depression, we developed multiple linear regression models including all variables found to be significant in the bivariate analysis with p-value less than 0.05.




3. Results

According to the analysis of the baseline data, 55.5% of respondents were male, 72.7% had received dialysis for more than a year, 65.6% were married, and 60.4% were from villages. In addition, 80.2% reported that they had no coronavirus infection, 42.5% reported they had previous depression history, 29.9% indicated they had previous death anxiety history, and only 7.5% were found to have sought counseling, as shown in the Table 1. The mean ± standard deviation of death anxiety score and depression score were 7.45 ± 2.52 and 20.1 ± 11.4; respectively (Table 1).



TABLE 1 Simple linear regression for socio-demographic and history factors association with death anxiety and depression scores.
[image: Table1]

Additionally, simple linear regression revealed that there were significant relationships between having a high level of education (more than 12 years), having one or more chronic co-morbidities, experiencing depression, and having death anxiety. Additionally, a significant relationship between depression and gender (females) and death anxiety were found as seen in Table 1.

Furthermore, Figure 1 shows that 30.2% of the participants had an absence of death anxiety, 35.4% had a high concern of death anxiety, and 34.4% had average death anxiety. This indicated that 69.8% of the sample had death anxiety.

[image: Figure 1]

FIGURE 1
 Prevalence of death anxiety and depression score categories.


Regarding depression, 25% had severe depression symptoms, while 33.8% had only mild depression symptoms. In general, the results indicated that 66.2% of the sample exhibited symptoms of depression.

Moreover, the multivariate analysis showed that being a female, living in a city or a refugee camp, and not suffering from depression had a significant relationship with death anxiety, while an educational level of more than 12 years, suffering from one or more chronic co-morbidities, and suffering from death anxiety had a significant relationship with depression as shown in Table 2.



TABLE 2 Multivariate linear regression analysis for factora associated with death anxiety and depression scores.
[image: Table2]

For the relationship between depression and death anxiety, scatterplot correlation showed a significant positive relation (r = 0.201) (p-value<0.001) as seen in Figure 2.
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FIGURE 2
 Scatter-plot correlation between death anxiety and depression scores. Lines represent 95% CI of the mean difference.




4. Discussion

This study aimed to determine whether patients receiving hemodialysis during COVID-19 pandemic experienced a high prevalence of depressive symptoms and death anxiety. Studies found a rise in mental health issues compared to the pre-pandemic period (8–10), especially depression and anxiety in hemodialysis patients, which led to more hospitalization and an increased risk of death (24, 42–44). There is a lack of studies that assessed death anxiety in hemodialysis patients during COVID-19 pandemic particularly in Palestine. Our study was the first to assess death anxiety prevalence rates and its relation with depression in hemodialysis patients in Palestine during COVID-19 pandemic.

The current study found that during COVID-19 pandemic, hemodialysis patients in Palestine had high levels of death anxiety and depressive symptoms as 69.8% of the sample reported death anxiety, and 66.2% reported depressive symptoms. Similarly, Ghiasi et al. (25) found that 60.4% of the patients had high levels of death anxiety in Iran and in Lebanon, Khoury et al. (45) reported a high rate of depression in patients on hemodialysis (57.1%). In addition, Duru (46) revealed that rates of depression were significantly higher both before and after COVID-19 pandemic in Turkey (63.1% vs. 75.0% as overall, and 19.0% vs. 33.3% for moderate-to-severe depression). The Beck Depression Inventory scale and repeated exposure to traumatic war-zone conflicts or events have been suggested as possible explanations for the higher rates in these studies (45). Therefore, it is critical to assess depression and death anxiety in these patients because they have been linked to poor survival rates, a high risk of suicidal ideation, and non-adherence to therapy (47–49).

In contrast, the prevalence of depressive symptoms during COVID-19 pandemic among Japanese hemodialysis patients was lower (26.1%) than that of the current study participants according to Uchida et al. (37). In China, Hao et al. (50) found that among Chinese patients, anxiety or depressive symptoms were reported by 34.89 and 30.02% of patients; respectively. Additionally, Meng et al. (51) revealed that depression was prevalent in 55.1% of cases, with mild, moderate, and severe disorders accounting for 27, 5, 21, and 6.6% of those cases; respectively. Moreover, the results of the present study were higher than those of studies from other Arab countries. For example, according to Al-Shammari et al. (52), hemodialysis patients in Kuwait had prevalence rates of depression and anxiety during COVID-19 outbreak of 21.7 and 21.4%; respectively (51). In Saudi Arabia’s Jazan region, patients receiving hemodialysis had a depression prevalence of 43.6%, with 12.8% of them reported mild depression, 15.6% reported moderate depression, and 15.1% reported severe depression (52). In Oman, Al Naamani et al. (53) study, reported that 43.9% of patients undergoing hemodialysis had anxiety and 33.3% had depression. Even before COVID-19 pandemic, some studies from other Arab countries revealed a low prevalence of anxiety and depression. For example, El Filali et al. (54) in Morocco found that major depressive episode (MDE) prevalence was 34%, and anxiety disorder prevalence was 25.2%, while a Turkistani et al. (55) in Saudi Arabia found that 21.1% of patients had anxiety and 23.3% had depression.

Studies reported that this low level of depression prevalence might be due to that hemodialysis patients were less likely to have their daily routines disrupted by travel restrictions and the nationwide lockdown and because of the high levels of pre-pandemic depression and anxiety (2, 35). Other researchers contend that these patients may be resilient, able to handle stress by developing and using coping mechanisms that help them deal with various stressors like COVID-19 pandemic (2, 56).

According to the our study, a high percentage of Palestinian hemodialysis patients had depressive symptoms, which was higher than the global prevalence for the general population (3.7–48.3%) (57) and was consistent with findings from Al-Jabi et al. (38), who claimed that prior to COVID-19 pandemic, 73.1% of Palestinian hemodialysis patients had depression. Despite that the causes of the high levels of depressive symptoms and death anxiety during COVID-19 pandemic were not investigated in our study, other research in the dialysis population suggested a number of factors. For instance, COVID-19 pandemic made it more difficult for Palestinian hemodialysis patients to access care because of the country’s underdeveloped healthcare system and difficult political conditions. Also, COVID-19 crisis had revealed significant flaws in Palestine’s social and public health systems, including social exclusion, inequality, fragility, lack of preparation, underinvestment, and a severe lack of COVID-19 tests, sanitation, hygiene products, ventilators, and ICU beds (58).

Additionally, the Palestinian Authority placed Palestine under an internal lockdown, and Israel imposed an external closure, both of which had a detrimental impact on the nation’s economy and social life. Moreover, the persistent rise in poverty and unemployment as well as the prolonged cuts in foreign aid for healthcare services made the situation in Palestine worse both during and even before COVID-19 pandemic (59, 60). Therefore, the complicated political, social, and economic conditions that existed prior to COVID-19 pandemic, and the quarantine itself, had a significant negative impacts on the post COVID-19 mental health of patients with renal diseases (61).

Another significant factor that may contribute to a high level of depression and death anxiety among patients receiving hemodialysis could be the rising in death rate and infection during COVID-19 pandemic (62–64). Because of their use of public transportation and inability to maintain social distance from one another in treatment units during the pandemic, this could have causes a significant risk of COVID-19 transmission (65–67). The lack of knowledge regarding the disease’s transmission and treatments at the beginning of the pandemic could also have contributed to an increase in people’s depressive symptoms and death anxiety (68). According to Lee et al. (24), more than 85% of patients, particularly those who were infected with the disease, expressed anxiety regarding going to dialysis sessions (24, 69).

Interestingly, despite having high levels of depression and death anxiety, only a small proportion of hemodialysis patients seeked psychological counseling. For example, only 7.5% of patients in this study reported seeking psychological assistance or treatment. In contrast, Lee et al. (24) found that 98% of the participants attended telemedicine consultations with mental or health care professionals from home (71% video visits and 27% phone visits). It had been found that hemodialysis patients who have more social support were less likely to experience depression and anxiety (26). Greater psychological adjustment, an improvement in the patients’ ability to handle routine care, and an increase in treatment compliance were all correlated with improved social support (62, 70). Given that 76.6% of the participants in the current study reported being unemployed, their living situation and nutritional status may be impacted. In hemodialysis patients, nutritional status had also been connected to anxiety and depression. A sample of 55 adult hemodialysis patients revealed that those with poor nutritional status had significantly higher prevalence rates of depression and anxiety (71). Therefore, these results may indicate the need to improve the financial situation of these patients as well as provide them with social and psychological support.

In addition, the results of the multivariate analysis indicated that there was a strong relationship between being a woman and fear of death. Ghiasi et al. (25) found that having a higher income and being a man were related to death anxiety. In light of the female gender role’s association with emotional behavior and the likelihood that women will express their anxiety about dying more readily than men, according to Dönmez et al. (72), this gender difference may be due to cultural considerations.

The multivariate analysis also revealed a significant correlation between living in a city or a refugee camp and fear of dying. One possible explanation could be that people’s businesses and income were negatively impacted by the closure of cities and refugee camps, and their anxiety about death and food insecurity increased. Also, living in overcrowded conditions, especially in refugee camps, increases the risk of COVID-19 transmission and infection, which might be contributed to an increased level of death anxiety. The socioeconomic status of patients and their degree of death anxiety was not, however, significantly correlated, according to Karaca et al. (73). However, Al-Jabi et al. (38), reported a relationship between depression and living in rural areas/camps in Palestine.

Moreover, in our study, there was a significant correlation between depression and having more than 12 years of education. In contrast, lower educational status was found to be linked to higher depression scores by Dönmez et al. (72) and Nelson et al. (74). Al-Jabi et al. (38) found no correlation between education level and depression, but they did find a strong correlation between having one or more chronic comorbidities and depression. On the other hand, Othayq and Aqeeli (75) reported that there was no association between having a high level of education and depression, but that there was a significant link between depression and patients with less education.

Finally, the result of the current study showed a significant relationship between depression and death anxiety. According to earlier research, having more anxiety and depression symptoms was correlated with having more death anxiety (76–78). Additionally, death anxiety has trans-diagnostic components that are crucial for the emergence and severity of depressive symptoms (79). Death anxiety was shown by Menzies et al. (80) to strongly predict psychopathology, such as stress, anxiety, and depression. Ghiasi et al. (25) also reported that the majority of hemodialysis patients displayed signs of death anxiety in addition to having low to moderate quality of life, with the worst reductions occurring in both the psychological and physical domains. It is worth mentioning that, as a trans-diagnostic construct, death anxiety may in many disorders suggest unresolved emotional and physical distress. In addition, according to Iverach et al. (79) and Menzies et al. (80), death anxiety can raise or maintain the risk of developing a number of mental disorders, including anxiety disorders such as generalized anxiety disorder, panic disorders (81–83), depression (84), obsessive–compulsive disorder (85), and posttraumatic stress disorder (86). The morbidity and mortality rates associated with mental illness will decline with early detection and treatment. This may indicate the importance of screening hemodialysis patients for death anxiety in clinical settings to further prevent and limit the emergence of other mental disorders such as GAD, and substance abuse and to improve their adherence to their treatment plan. The findings also may indicate the demand for psychological interventions that target death anxiety in general specifically in hemodialysis patients.

In conclusion, the current study findings highlighted the direct danger that death anxiety poses to mental health, as well as the frequent depression that hemodialysis patients experienced, which might have an impact on their treatment and their quality of life. Patients who are depressed also may have suicidal thoughts and negative attitudes toward death. Therefore, we should be alert for death anxiety and depressed dialysis patients and handle them with extreme caution (87, 88).

This study had some limitations. Making causal inferences is hindered by convenience sampling and cross-sectional designs. As a result, it is important to interpret the study results carefully. Based on the findings, it is difficult to compare this study with other studies because there aren’t many studies that evaluate the fear of dying among hemodialysis patients, particularly during COVID-19 pandemic in Palestine. In addition, self-reported questionnaires rather than psychiatric interviews were used to assess depression and death anxiety. Furthermore, it is challenging to pinpoint the precise effects of the pandemic on the mental health of Palestinian hemodialysis patients due to the scarcity of studies among them prior to and during COVID-19 pandemic. The study also did not take other mental illnesses into account, most notably generalized anxiety disorder, which could have contributed to the development of COVID-19 related death anxiety. The current study also did not examine the factors, such as the economic or political environment, that might account for the high levels of death anxiety and depression among Palestinian hemodialysis patients.

Nevertheless, despite these limitations, our research on the effects of the COVID-19 pandemic on the mental health of hemodialysis patients (depression and death anxiety) still makes a significant contribution to the literature.



5. Implications of the study

Patients receiving dialysis treatment are at risk of poor prognosis and severe consequences such as prolonged hospitalization, critical care unit admission, and death due to COVID-19 disease. Moreover, many patients have psychosocial issues and a high burden of symptoms such as depression and anxiety. Therefore, it is vital to provide psychological support and interventions to decrease their stress throughout the pandemic. One of the utmost priorities for healthcare institutions, policymakers, and managers is to prepare for the possibility of another epidemic/pandemic in Palestine. Therefore, improving the clinical, social, psychological, and political environment is necessary. Additionally, focusing on those with a high risk for depression and death anxiety, such as patients with high education, living in refugee camps, having comorbidities, and being female is important to face future challenges of pandemics similar to COVID-19.

Future studies should explore death anxiety and its relation with other psychiatric comorbidities in CKD patients, other socio-demographic and medical factors, and their effect on disease progression. Also, further qualitative studies are needed to explore the causes of death anxiety and depression among hemodialysis patients during the pandemic in Palestine. In addition, future research is needed to investigate the effectiveness of different psychological interventions that aim to decrease depression and death anxiety among hemodialysis patients during stressful conditions similar to the COVID-19 pandemic.



6. Conclusion

Our study concluded that depression and fear of death were highly prevalent in CKD patients undergoing hemodialysis during the COVID-19 pandemic. Therefore, these patients should undergo a psychiatric evaluation in the early phase of the illness so that timely and appropriate interventions can be conducted, and their quality of life can be enhanced by reducing the psychiatric disorder burden. Also, the study indicates the need for proper psychiatric and psychological treatment in hemodialysis centers in Palestine to treat death anxiety and depression.
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Background: Crisis Resolution Home Treatment (CRHT) seem to offer comparable results to the traditional hospitalization model, at a lower cost and offering greater flexibility and scope. However, in Madrid, its implementation in Mental Health did not occur until the midst of the COVID-19 pandemic. In this work we analysed the effectiveness of a mental health CRHT unit promoted during the COVID-19 pandemic, as well as the degree of satisfaction of patients and their families.

Methods: 90 patients were treated by the CRHT unit in the period between October 2020 and June 2022. All patients met the inclusion criteria: (1) Acute psychopathological decompensation in patients suffering from psychotic disorders, major affective disorder, obsessive compulsive disorder, personality disorder and other severe mental disorders causing functional disability, according to ICD-10 diagnostic criteria; (2) Ages between 18–90 years old; (3) Living in the urban area of Vallecas, Madrid; and (4) Counting with sufficient social and family support. The effectiveness of the intervention was evaluated with the SF-36 health questionnaire, the caregiver burden with the Zarit questionnaire, and patient satisfaction with a survey specifically designed for this work.

Results: 55 (61.1%) patients completed the SF-36 at baseline and at the end of hospitalization. Statistically significant improvements were observed in the 8 dimensions of the SF-36 (p < 0.05). However, CRHT did not achieve a statistically significant decrease in caregiver burden. Regarding the satisfaction of the patients with the attention and care received, an average score of 47.72/50 was obtained.

Conclusion: The Crisis Resolution Home Treatment intervention resulted in significant improvement in patients’ quality of life with high satisfaction scores. However, it did not effectively reduce caregiver burden. Future research should focus on randomized controlled trials with long-term follow-up to assess the effectiveness of CRHT compared to traditional hospitalization and utilize specific assessment scales for different mental disorders.

KEYWORDS
 crisis resolution home treatment, COVID-19 pandemic, acute psychiatric crises, inpatient treatment, caregiver burden


Introduction

The emergence of Crisis Resolution Home Treatment (CRHT) units in medicine, which provide care teams similar to hospital care but located in the patient’s home, began in the mid-20th century in the United States and spread throughout Europe in the second half of the century (1). While these units vary in characteristics and resources, they are well-integrated care models documented in the literature, particularly from the United States, England, Australia, Italy, and Spain (2, 3). In the field of psychiatry, this model of care is primarily found in Anglo-Saxon countries such as the United States, England, and Australia, with England implementing CRHT nationwide since 2000 (4).

Although the scientific evidence is still limited, the popularity of CRHT could be attributed to its comparable clinical outcomes to traditional hospitalization, lower costs, and increased flexibility and scope for healthcare services (5, 6). A recent systematic review evaluating CRHT studies across multiple countries suggested that it may be a promising alternative to hospital admission, although further research is needed to understand its potential drawbacks or disadvantages compared to traditional hospitalization (7). In the realm of mental health, CRHT may also contribute to reducing stigma (8–10). The COVID-19 pandemic highlighted the importance of CRHT as hospitals faced bed, staff, and supply shortages. In response, various medical specialties in Spain established home hospitalization units to prevent readmissions and deliver intensive treatments amidst hospital capacity constraints (11, 12).

Following the pandemic, there has been a gradual increase in the demand for psychiatric and mental health care in hospitals (13). This demand has been particularly high in the urban area of Vallecas, Madrid, with significant pressure on the Brief Psychiatric Hospitalization Unit (BPHU) from the emergency department and a consistently high occupancy rate of around 90%. In response to this situation, the Mental Health Crisis Resolution Home Treatment (CRHT) unit was established in this area.

The objectives of our study are as follows: (1) to describe the demographic characteristics, referral criteria, and pathology of the patients treated at the Mental Health CRHT; (2) to analyze the effectiveness of the program in terms of overall patient improvement; (3) to assess patient satisfaction with the Mental Health CRHT through a satisfaction survey; (4) to identify which patients benefit the most from CRHT and which patients are most satisfied; and (5) to evaluate the potential benefits in terms of caregiver burden.



Methods


Patients and study protocol

The Vallecas Mental Health Crisis Resolution Home Treatment (CRHT) Unit operates with a team consisting of 3 psychiatrists and 3 mental health nurses, available from 8 a.m. to 3 p.m. on weekdays. Outside of these hours, patients and their families have access to a 24-h service number for emergency situations, providing immediate telephonic assistance and on-call staff for in-person assessments when required. The workload is divided into teams, with each team comprising one psychiatrist and one nurse. Home visits are conducted by one or two teams, performing comprehensive assessments, evaluations, vital sign measurements, and diagnostic tests as needed. The remaining team at the hospital collaborates with other medical specialties, coordinates further diagnostic procedures, and prepares reports or evaluations for admissions.

Patients access the CRHT Unit through referrals from the Brief Psychiatric Hospitalization Unit (BPHU), Adult Mental Health Services (AMHS), and the Emergency Department (ED). The case manager evaluates the patients and refers them to the CRHT Unit based on specific criteria, including psychopathological decompensation in severe mental disorders causing functional disability, age between 18–90 years, residence in the urban area of Vallecas, Madrid, and having sufficient social and family support. Patients at risk of suicide or actively using substances are excluded. Informed consent is obtained from patients before receiving care at their homes, explaining the program, objectives, and rules (see Figure 1).

[image: Figure 1]

FIGURE 1
 Flowchart of referrals to CRHT.


A total of 122 patients were evaluated between October 2020 and June 2022, with 32 patients being excluded. Although most patients met the inclusion criteria, there were instances of admission revocations due to reasons such as drug overdose, suicide, hospital readmission, and substance use.



Assessment instruments and variables considered

During the first interview, sociodemographic data was collected (Table 1), and patients were assessed using the following measurement instruments: (1) SF-36 Health Questionnaire (Table 2), (2) Patient satisfaction survey, and (3) Zarit Scale of Caregiver Burden (Table 3). The sociodemographic data included age, sex, nationality, marital status, cohabitation, level of education, and professional activity. The SF-36 questionnaire is a validated scale consisting of 36 questions that assess various dimensions of health status (14, 15). The Zarit Scale of Caregiver Burden is a scale with 22 questions that measure the burden experienced by caregivers (16, 17). The satisfaction survey comprises 20 multiple-choice questions addressing different aspects of the treatment experience, such as information management, explanation of the therapeutic plan, medication effects, and program functioning (Supplementary material). It also covers satisfaction with the professionals’ treatment, incident handling, coordination among professionals, admission process, and willingness to choose this therapeutic modality again if needed.



TABLE 1 Sociodemographic characteristics of the sample.
[image: Table1]



TABLE 2 Statistical results of the SF-36 scale comparing pre and post treatment.
[image: Table2]



TABLE 3 Statistical results of the Zarit scale of Caregiver Burden comparing pre and post treatment.
[image: Table3]



Ethical considerations

The study was approved by the Clinical Research Ethics Committee of the University Hospital Infanta Leonor (reference: 044–23).



Statistics

The pre-post treatment changes in the different domains of the SF-36 scale were evaluated using the unpaired T-Student test, and in cases where the assumptions of the test were not met, the Sign test was applied. For qualitative variables, such as the Zarit test, changes over time were measured using the Bowker Symmetry Test. Group comparisons were conducted using Student’s T-test, and in cases where the assumptions of the test were not met, the Mann–Whitney U-test was used. When there were more than two groups, an ANOVA model or, in the case of non-homogeneous variances, the non-parametric Kruskal-Wallis test was employed. The significance level was set at p < 0.05. The data analysis was performed using SAS 9.4 software by SAS Institute Inc., Cary, NC, United States.




Results


Demographic patient characteristics

The patients in the study had an average age of 47.29, with a majority of women (64.44%), and their average duration of stay in the CRHT was 23.59 days (Table 1). The Brief Psychiatric Hospitalization Unit (BPHU) was the primary referral source. In terms of employment, two main groups stood out: unemployed or homemakers and pensioners.

The most common diagnoses among these patients were psychotic disorders (47.89%), followed by personality disorders, bipolar disorder, and depressive disorders (Table 1). To present the data, the diagnoses were grouped into six categories: psychotic disorders, bipolar disorders, depressive disorders, anxiety disorders, personality disorders, and other disorders. For statistical analyses, the pathologies were further grouped into two categories: severe mental disorder (SMD) consisting of psychotic disorders and bipolar disorders, and mild mental disorder (MMD) consisting of other disorders, depressive disorders, anxiety disorders, and personality disorders.



The intervention carried out in the crisis resolution home treatment unit significantly improves the quality of life of patients

Out of the total patients, 55 (61.1%) completed the SF-36 questionnaire at the beginning and end of their hospitalization. Significant improvements were observed in all eight dimensions of the SF-36. On average, patients showed improvements of 9.27 points in physical function, 20 points in physical role, 21.21 points in emotional role, 14.91 points in vitality, 13.47 points in mental health, 17.5 points in social function, 14.83 points in bodily pain, and 8.27 points in general health (Table 2).

There were no significant differences between men and women in terms of changes in physical function, physical role, emotional role, mental health, social function, pain, or general health (Data not shown). However, significant differences were observed in vitality, with women benefiting more from the intervention. Significant differences were also found in the variation of physical function between different age groups, with those over 48 years of age benefiting the most (Data not shown). No significant differences were observed for the other dimensions (physical role, emotional role, vitality, mental health, social function, pain, and general health).

There were no statistically significant differences in the SF-36 scores (or any of its dimensions) based on the patients’ specific mental health diagnoses. This means that patients with severe mental disorders (SMD) benefited from the intervention in the same way as patients with milder mental disorders.



The patients showed a very high level of satisfaction with the intervention

The average satisfaction score obtained was 47.72 out of 50, indicating a high level of satisfaction. No statistically significant differences were found in the overall satisfaction level based on the patients’ sex, age, or diagnosis (Table 3).

Regarding caregiver burden, 54 caregivers responded before and after the intervention. There were no statistically significant differences observed between pre and post hospitalization in terms of caregiver burden. In other words, the home hospitalization did not lead to a significant reduction in caregiver burden overall. No significant differences were found in the scores between pre and post intervention based on the type of relationship between caregivers and patients (parent/child, partner, or other), nor based on the caregivers’ sex or age. However, significant differences were observed between caregivers of patients with severe mental illness and caregivers of patients with milder mental disorders. Caregivers of patients with milder pathology showed a significantly greater improvement in burden compared to caregivers of patients with severe mental disorders.




Discussion

In this study, we examined the impact of the Crisis Resolution Home Treatment (CRHT) intervention provided by the Infanta Leonor University Hospital in Madrid. We assessed the effectiveness of the intervention using the SF-36 questionnaire and found statistically significant improvements in all dimensions, regardless of pathology, intervention duration, or demographic variables. The greatest improvements were observed in the Emotional Role and Physical Role dimensions, followed by Social Function, Vitality, Pain, and Mental Health. Caregiver burden was measured using the Zarit scale, and although no statistically significant differences were found, there was a clear trend towards reduced burden. However, when grouping pathologies into Severe Mental Disorders (SMD) and Mild Mental Disorders (MMD), statistically significant differences were obtained, indicating a greater reduction in burden for caregivers of patients with MMD compared to those with SMD. Patient satisfaction with the care received was also assessed, and the average score obtained was 47.72 out of 50.

Comparing our findings with data from similar units in other European countries, we did not find notable differences in terms of demographic and clinical characteristics of our sample (18–21). The only notable difference was a higher number of admissions with a primary diagnosis of psychotic disorders compared to studies in other European countries (19–21). However, this aligns with the incidence of psychotic disorders in the Spanish population (18). Additionally, we observed a higher incidence of personality disorders compared to previous studies, of which could be influenced by the COVID-19 pandemic and its impact on mental health (22). Studies have reported worsened mental health symptoms and difficulties accessing healthcare during the pandemic, particularly for individuals with personality disorders (23, 24). The CRHT intervention provided specialized care to patients during a time when access to hospitals was limited. Future studies could investigate whether the diagnostic distribution returns to previous patterns once the pandemic subsides.

When evaluating the changes observed in the SF-36 questionnaire, it is important to consider certain aspects. Firstly, there was a significant loss of data, as only 55 out of the 90 patients who completed the scale before admission also completed it on discharge, resulting in a reduced sample size. Despite this, statistical significance was achieved in the perceived improvement across all subscales, regardless of the diagnosis. This indicates that the quality of life of patients substantially improves after receiving intervention from the Mental Health CRHT unit. However, we were unable to find other studies directly comparing the results of the SF-36 in CRHT patients in psychiatry, so we do not have a direct benchmark for the effectiveness of our intervention. Nevertheless, there are studies that correlate the results and variations of the SF-36 with specific scales of psychiatric symptoms such as the BSI, Hamilton-D, and HoNOS, as well as the clinical status of the patient (25–27).

On the other hand, the HoNOS scale has been used to assess the effectiveness of the home treatment model (18, 19, 21). In fact, one study compared the clinical outcomes of home treatment and conventional hospitalization using this scale and found comparable results, although hospitalization at home showed longer mean stays (21). Therefore, the observed improvement in the SF-36 scores is promising in terms of the intervention’s effect on patients, but future studies using other validated clinical scales are needed to compare the results with similar units and traditional hospitalization.

The results obtained from the Zarit scale prior to the intervention indicate the high burden experienced by caregivers of patients with mental illness, particularly those with psychotic disorders requiring hospitalization, as in our case. These results align with previous studies (28, 29). However, it was hypothesized that the home intervention, which includes caregivers, could help reduce this burden. Although the results support this hypothesis, the reduction in burden did not reach statistical significance, albeit showing a slight trend when considering the entire sample. It should be noted that data after the intervention were lost again, and the variation could only be analyzed in 56 caregivers, significantly reducing the sample size. With a larger number of data, statistical significance might have been achieved. However, the average improvement in the score was modest, leaving the average burden levels still very high. Only when stratifying the analysis between SMD and other diagnoses did a clinically and statistically significant difference emerge, favoring the latter group. While no specific previous studies have been found on the effect of CRHT on caregiver burden, this result can be explained from different perspectives. Firstly, it is possible that the temporal distance between our measures (with a mean stay of around 23 days) is insufficient to assess the effect of the intervention on the most chronic and severe disorders such as SMD (30). Secondly, studies have found that the admission of another profile of chronically ill patients to an institution significantly reduces caregiver burden (31). Thus, it is plausible that in the context of home admission and the need to continue caring for the patient during the crisis, caregiver burden persists despite specific support interventions.

The perception of satisfaction has yielded highly favorable results, indicating a high level of acceptance among users of this care modality. However, it is important to consider that the satisfaction survey is conducted in person, on paper, by the professionals directly responsible for the patient. This introduces a significant social desirability bias that may affect the realism of these excellent results, as demonstrated in previous studies (32–35).

The present study has several important limitations. Firstly, the sample size is small and limited to a single hospital and a specific area with unique sociodemographic characteristics, which restricts the generalizability of the findings. Furthermore, the narrow time frame for analyzing clinical changes prevents the assessment of medium-and long-term effects of the intervention. Additionally, due to differences in unit characteristics and scales used in other studies, it is challenging to directly compare the results obtained. Moreover, a comparison with the standard model of hospitalization was not conducted. Finally, it is worth noting that self-applied scales were used as assessment instruments, and the reliability of the results could be enhanced by employing hetero-applied scales and questionnaires administered by medical staff.



Conclusion

The results of the study indicate a significant improvement in the quality of life of patients and overall health outcomes following the CRHT intervention. The high level of patient satisfaction also reflects the positive impact of the intervention. However, it was not possible to reduce caregiver burden in the short term, particularly for caregivers of patients with severe mental disorders. Future research should focus on conducting randomized controlled trials with long-term follow-up to assess the effectiveness of this therapeutic approach compared to traditional hospitalization. Additionally, the use of specific assessment scales tailored to each mental disorder should be considered for more accurate evaluation.
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Introduction: This econometric analysis investigates the nexus between household factors and domestic violence. By considering diverse variables encompassing mood, depression, health consciousness, social media engagement, household chores, density, and religious affiliation, the study aims to comprehend the underlying dynamics influencing domestic violence.

Methods: Employing econometric techniques, this study examined a range of household-related variables for their potential associations with levels of violence within households. Data on mood, depression, health consciousness, social media usage, household chores, density, and religious affiliation were collected and subjected to rigorous statistical analysis.

Results: The findings of this study unveil notable relationships between the aforementioned variables and levels of violence within households. Positive mood emerges as a mitigating factor, displaying a negative correlation with violence. Conversely, depression positively correlates with violence, indicating an elevated propensity for conflict. Increased health consciousness is linked with diminished violence, while engagement with social media demonstrates a moderating influence. Reduction in the time allocated to household chores corresponds with lower violence levels. Household density, however, exhibits a positive association with violence. The effects of religious affiliation on violence manifest diversely, contingent upon household position and gender.

Discussion: The outcomes of this research offer critical insights for policymakers and practitioners working on formulating strategies for preventing and intervening in instances of domestic violence. The findings emphasize the importance of considering various household factors when designing effective interventions. Strategies to bolster positive mood, alleviate depression, encourage health consciousness, and regulate social media use could potentially contribute to reducing domestic violence. Additionally, the nuanced role of religious affiliation underscores the need for tailored approaches based on household dynamics, positioning, and gender.

KEYWORDS
 domestic violence, depression, mood, religious affiliation, health consciousness, quantile regression, Ecuador, Covid-19


1. Introduction

Intimate partner violence is a pervasive global issue, particularly affecting women. According to the World Health Organization (1), approximately 30% of women worldwide have experienced violence from their intimate partners. Disturbingly, recent studies indicate that circumstances such as the COVID-19 pandemic, which disrupt daily lives on a global scale, have exacerbated patterns of violence against women (2–4). Data from the WHO (1) regarding gender-based violence during the pandemic reveals that one in three women felt insecure within their homes due to family conflicts with their partners.

This pressing issue of intimate partner violence demands a thorough analysis from a social perspective. It is often insidious and challenging to identify, as cultural practices and the normalization of abusive behaviors, such as physical aggression and verbal abuse, persist across diverse socioeconomic backgrounds. However, all forms of violence can inflict physical and psychological harm on victims, affecting their overall well-being and interpersonal relationships WHO (5). Furthermore, households with a prevalence of domestic violence are more likely to experience child maltreatment (6).

In this context, the COVID-19 pandemic has had profound effects on individuals, families, and communities worldwide, creating a complex landscape of challenges and disruptions. Among the numerous repercussions, the pandemic has exposed and exacerbated issues of domestic violence within households. The confinement measures, economic strain, and heightened stress levels resulting from the pandemic have contributed to a volatile environment where violence can escalate. Understanding the factors that influence domestic violence during this unprecedented crisis is crucial for developing effective prevention and intervention strategies.

This article aims to explore the relationship between household factors and domestic violence within the context of the COVID-19 pandemic. By employing econometric analysis, we investigate how various factors such as mood, depression, health consciousness, social media usage, household chores, density, and religious affiliation relate to violence levels within households. These factors were selected based on their relevance to the unique circumstances and challenges presented by the pandemic.

The study builds upon existing research that has demonstrated the influence of individual and household characteristics on domestic violence. However, the specific context of the pandemic necessitates a deeper examination of these factors and their implications for violence within households. By focusing on variables that are particularly relevant in the crisis, we aim to provide a comprehensive understanding of the dynamics that contribute to intrafamily violence during the pandemic.

The findings of this study have important implications for policymakers, practitioners, and researchers involved in addressing domestic violence. By identifying the factors that either increase or mitigate violence within households, we can develop targeted interventions and support systems to effectively respond to the unique challenges posed by the pandemic. Furthermore, this research contributes to the broader literature on domestic violence by highlighting the distinct influence of household factors within the context of a global health crisis.

The structure of this paper is organized as follows. Section 2 provides a comprehensive review of the relevant literature on household violence. Section 3 presents the case study that forms the basis of this research. Section 4 outlines the methodology employed in the study. Section 5 presents the results obtained from the empirical analysis. Finally, Section 6 concludes the paper, summarizing the key findings and their implications for addressing domestic violence.



2. Literature review


2.1. Violence at home

Throughout human history, the family unit has been recognized as the fundamental building block of society. Families are comprised of individuals bound by blood or marriage, and they are ideally regarded as havens of love, care, affection, and personal growth, where individuals should feel secure and protected. Unfortunately, it is distressingly common to find alarming levels of violence, abuse, and aggression within the confines of the home (7).

Domestic violence, as defined by Tan and Haining (8), encompasses any form of violent behavior directed toward family members, regardless of their gender, resulting in physical, sexual, or psychological harm. It includes acts of threats, coercion, and the deprivation of liberty. This pervasive issue is recognized as a public health problem that affects all nations. It is important to distinguish between domestic violence (DV) and intimate partner violence (IPV), as they are related yet distinct phenomena. DV occurs within the family unit, affecting both parents and children. On the other hand, IPV refers to violent and controlling acts perpetrated by one partner against another, encompassing physical aggression (such as hitting, kicking, and beating), sexual, economic, verbal, or emotional harm (9, 10). IPV can occur between partners who cohabit or not, and typically involves male partners exerting power and control over their female counterparts. However, it is crucial to acknowledge that there are cases where men are also victims of violence (11).

Both forms of violence, DV and IPV, take place within the home. However, when acts of violence occur in the presence of children, regardless of whether they directly experience physical harm or simply witness the violence, the consequences can be profoundly detrimental (12, 13).

Understanding the intricacies and dynamics of domestic violence and its impact on individuals and families is of paramount importance. The consequences of such violence extend beyond the immediate victims, affecting the overall well-being and social fabric of society. Therefore, it is crucial to explore the various factors that contribute to domestic violence, including those specific to the current context of the COVID-19 pandemic, in order to inform effective prevention and intervention strategies. In the following sections, we will examine the empirical findings regarding household factors and their association with domestic violence, shedding light on the complexities and nuances of this pervasive issue.



2.2. Drivers of domestic violence

As previously discussed, the occurrence of violence within the home carries significant consequences for individuals’ lives. Consequently, gaining an understanding of the underlying factors that contribute to this violence is crucial. To this end, Table 1 provides a comprehensive summary of the most commonly identified determinants of domestic violence within the existing literature.



TABLE 1 Determinants of domestic violence.
[image: Table1]

Identifying these determinants is a vital step toward comprehending the complex nature of domestic violence. By synthesizing the findings from numerous studies, Table 1 presents a consolidated overview of the factors that have been consistently associated with domestic violence. This compilation serves as a valuable resource for researchers, practitioners, and policymakers seeking to address and mitigate the prevalence of domestic violence.

The determinants presented in Table 1 encompass various variables, including socio-economic factors, mental health indicators, interpersonal dynamics, and other relevant aspects. By examining and analyzing these determinants, researchers have made significant progress in uncovering the underlying causes and risk factors associated with domestic violence.

It is important to note that the determinants listed in Table 1 represent recurring themes in the literature and are not an exhaustive representation of all potential factors influencing domestic violence. The complex nature of this issue necessitates ongoing research and exploration to deepen our understanding of the multifaceted dynamics at play. Thus, we categorize these factors into two groups to provide a comprehensive understanding of the issue.

Group A focuses on variables that characterize both the victim and the aggressor, which may act as potential deterrents against femicide. Previous research by Alonso-Borrego and Carrasco (17), Anderberg et al. (18), Sen (19), and Visaria (16) has highlighted the significance of factors such as age, level of education, employment status, occupation, and religious affiliation. These individual characteristics play a role in shaping the dynamics of domestic violence and can influence the likelihood of its occurrence.

Group B aims to capture risk factors that contribute to the presence of violence within the home. One prominent risk factor is overcrowding, which can lead to psychological, social, and economic problems within the family, ultimately affecting the health of its members. Research by Van de Velde et al. (21), Walker-Descartes et al. (23), Malik and Naeem (2) supports the notion that individuals experiencing such distress may resort to exerting force or violence on other family members as a means of releasing their frustration. Additionally, Goodman (32) have highlighted the increased risk of violence in households with multiple occupants, particularly in cases where individuals are confined to a single bedroom. These concepts can be further explored through variables related to health, depression, anxiety, and stress, providing valuable insights into the mechanisms underlying domestic violence.

By investigating these factors, our study enhances the existing understanding of the complex dynamics of domestic violence within the unique context of the pandemic. The COVID-19 crisis has exacerbated various stressors and challenges within households, potentially intensifying the risk of violence. Understanding the interplay between these factors and domestic violence is essential for the development of targeted interventions and support systems to mitigate violence and its consequences.



2.3. Demographic characteristics (A)


2.3.1. Education level (A1)

According to Sen (19), the education level of the victim, typically women, or the head of household is a significant antecedent of domestic violence. Women’s access to and completion of secondary education play a crucial role in enhancing their capacity and control over their lives. Higher levels of education not only foster confidence and self-esteem but also empower women to seek help and resources, ultimately reducing their tolerance for domestic violence. Babu and Kar (33), Semahegn and Mengistie (34) support this perspective by demonstrating that women with lower levels of education and limited work opportunities are more vulnerable to experiencing violence.

When women assume the role of the head of the household, the likelihood of violence within the household, whether domestic or intimate partner violence, increases significantly. This has severe physical and mental health implications for both the woman and other family members, and in the worst-case scenario, it can result in the tragic loss of life (22, 23, 35).

Conversely, men’s economic frustration or their inability to fulfill the societal expectation of being the “head of household” is also a prominent factor contributing to the perpetration of physical and sexual violence within the home (36).The frustration arising from economic difficulties, combined with the frequent use of drugs and alcohol, exacerbates the likelihood of violent behavior.

These findings underscore the importance of addressing socio-economic disparities and promoting gender equality in preventing and combating domestic violence. By enhancing women’s access to education, improving economic opportunities, and challenging traditional gender roles, we can create a more equitable and violence-free society. Additionally, interventions targeting men’s economic empowerment and addressing substance abuse issues can play a pivotal role in reducing violence within the home.



2.3.2. Employment and occupation (A2)

Macroeconomic conditions, specifically differences in unemployment rates between men and women, have been found to impact domestic violence. Research suggests that an increase of 1% in the male unemployment rate is associated with an increase in physical violence within the home, while an increase in the female unemployment rate is linked to a reduction in violence (37).

Moreover, various studies (34, 35, 38, 39) have highlighted the relationship between domestic violence and the husband’s working conditions, such as workload and job quality, as well as the income he earns. The exercise of authority within the household and the use of substances that alter behavior are also associated with domestic violence.

Within this context, economic gender-based violence is a prevalent but lesser-known form of violence compared to physical or sexual violence. It involves exerting unacceptable economic control over a partner, such as allocating limited funds for expenses or preventing them from working to maintain economic dependence. This form of violence can also manifest through excessive and unsustainable spending without consulting the partner. Economic gender-based violence is often a “silent” form of violence, making it more challenging to detect and prove (40).

Empowerment becomes a gender challenge that can lead to increased violence, as men may experience psychological stress when faced with the idea of women earning more than them (14, 18). Lastly, Alonso-Borrego and Carrasco (17) and Tur-Prats (41) conclude that intrafamily violence decreases only when the woman’s partner is also employed, highlighting the significance of economic factors in influencing domestic violence dynamics.

Understanding the interplay between macroeconomic conditions, employment, and economic control within intimate relationships is crucial for developing effective interventions and policies aimed at reducing domestic violence. By addressing the underlying economic inequalities and promoting gender equality in both the labor market and household dynamics, we can work toward creating safer and more equitable environments that contribute to the prevention of domestic violence.



2.3.3. Religion (A3)

Religion and spiritual beliefs have been found to play a significant role in domestic violence dynamics. Certain religious interpretations and teachings can contribute to the acceptance of violence, particularly against women, as a form of submission or obedience. This phenomenon is prevalent in Middle Eastern countries, where religious texts such as the Bible and the Qur’an are often quoted to justify and perpetuate gender-based violence (20).

For example, in the book of Ephesians 5:22–24, the Bible states that wives should submit themselves to their husbands, equating the husband’s authority to that of the Lord. Similarly, the Qur’an emphasizes the importance of wives being sexually available to their husbands in all aspects of their relationship. These religious teachings can create a belief system where women are expected to endure mistreatment and forgive their abusive partners (15).

The influence of religious beliefs and practices can complicate a woman’s decision to leave an abusive relationship, particularly when marriage is considered a sacred institution. Feelings of guilt and difficulties in seeking support or ending the relationship can arise due to the belief that marriage is ordained by God (15).

It is important to note that the response of religious congregations and communities to domestic violence can vary. In some cases, if abuse is ignored or not condemned, it may perpetuate the cycle of violence and hinder efforts to support victims and hold perpetrators accountable. However, in other instances, religious organizations may provide emotional support and assistance through dedicated sessions aimed at helping all affected family members heal and address the violence (20).

Recognizing the influence of religious beliefs on domestic violence is crucial for developing comprehensive interventions and support systems that address the specific challenges faced by individuals within religious contexts. This includes promoting awareness, education, and dialog within religious communities to foster an understanding that violence is never acceptable and to facilitate a safe environment for victims to seek help and healing.




2.4. Presence of risk factor (B)


2.4.1. Depression, anxiety, and stress (B1)

Within households, the occurrence of violence is unfortunately prevalent, often stemming from economic constraints, social and psychological problems, depression, and stress. These factors instill such fear in the victims that they are often hesitant to report the abuse to the authorities (42).

Notably, when women assume the role of heads of households, they experience significantly higher levels of depression compared to men (21). This study highlights that the presence of poverty, financial struggles, and the ensuing violence associated with these circumstances significantly elevate the risk of women experiencing severe health disorders, necessitating urgent prioritization of their well-being. Regrettably, in low-income countries where cases of depression are on the rise within public hospitals, the provision of adequate care becomes an insurmountable challenge (21).

These findings underscore the urgent need for comprehensive support systems and targeted interventions that address the multifaceted impact of domestic violence on individuals’ mental and physical health. Furthermore, effective policies should be implemented to alleviate economic hardships and provide accessible mental health services, particularly in low-income settings. By addressing the underlying factors contributing to violence within households and ensuring adequate care for those affected, society can take significant strides toward breaking the cycle of violence and promoting a safer and more supportive environment for individuals and families.



2.4.2. Retention tendency (B2)

Many societies, particularly in Africa, are characterized by a deeply ingrained patriarchal social structure, where men hold the belief that they have the right to exert power and control over their partners (31). This ideology of patriarchy is often reinforced by women themselves, who may adhere to traditional gender roles and view marital abuse as a norm rather than recognizing it as an act of violence. This acceptance of abuse is influenced by societal expectations and cultural norms that prioritize the preservation of marriage and the submission of women.

Within these contexts, there is often a preference for male children over female children, as males are seen as essential for carrying on the family name and lineage (43). This preference is also reflected in the distribution of property and decision-making power within households, where males are given greater rights and authority. Such gender-based inequalities perpetuate the cycle of power imbalances and contribute to the normalization of violence against women.

It is important to note that men can also be victims of domestic violence. However, societal and cultural norms have long portrayed men as strong and superior figures, making it challenging for male victims to come forward and report their abusers due to the fear of being stigmatized and rejected by society (16). The cultural expectations surrounding masculinity create barriers for men seeking help and support, further perpetuating the silence around male victimization.

These cultural dynamics underscore the complexity of domestic violence within patriarchal societies. Challenging and dismantling deeply rooted gender norms and power structures is essential for addressing domestic violence effectively. This includes promoting gender equality, empowering women, and engaging men and boys in efforts to combat violence. It also requires creating safe spaces and support systems that encourage both women and men to break the silence, seek help, and challenge the harmful societal narratives that perpetuate violence and victim-blaming.



2.4.3. Density (B3)

Moreover, the issue of overcrowding within households has emerged as another important factor influencing domestic violence. Overcrowding refers to the stress caused by the presence of a large number of individuals in a confined space, leading to a lack of control over one’s environment (44). This overcrowding can have a detrimental impact on the psychological well-being of household members, thereby negatively affecting their internal relationships.

The freedom to use spaces within the home and the ability to control interactions with others have been identified as crucial factors that contribute to satisfaction with the home environment and the way individuals relate to each other. In this regard, studies have shown that when households are crowded, and individuals lack personal space and control over their living conditions, the risk of violence may increase (45).

Furthermore, investigations conducted during periods of extensive confinement, such as the COVID-19 pandemic, have shed light on the significance of other environmental factors within homes (46). For instance, aspects like proper ventilation and adequate living space have been found to influence the overall quality of life and the health of household inhabitants.

These findings emphasize the importance of considering the physical living conditions and environmental factors within households when examining the dynamics of domestic violence. Addressing issues of overcrowding, promoting healthy and safe living environments, and ensuring access to basic amenities and resources are crucial steps in reducing the risk of violence and improving the well-being of individuals and families within their homes.



2.4.4. Reason for confrontation (B4)

Another form of violence that exists within households is abandonment and neglect, which manifests through a lack of protection, insufficient physical care, neglecting emotional needs, and disregarding proper nutrition and medical care (47). This definition highlights that any member of the family can be subjected to this form of violence, underscoring the significance of recognizing its various manifestations.

In this complex context, negative thoughts and emotions can arise, leading to detrimental consequences. For instance, suspicions of infidelity and feelings of jealousy can contribute to a decrease in the partner’s self-esteem, ultimately triggering intimate partner violence that inflicts physical, social, and health damages (32, 48).

Furthermore, it is important to acknowledge the intimate connection between domestic violence and civil issues. Marital conflicts, particularly when accompanied by violence, whether physical or psychological, can lead to a profound crisis within the relationship, often resulting in divorce. Unfortunately, the process of obtaining a divorce or establishing parental arrangements can be protracted, creating additional friction and potentially exacerbating gender-based violence (49).

These dynamics underscore the complex interplay between domestic violence and broader social, emotional, and legal contexts. Understanding these interconnected factors is crucial for developing effective interventions and support systems that address the multifaceted nature of domestic violence, promote healthy relationships, and safeguard the well-being of individuals and families within the home.

Finally, despite the multitude of factors identified in the existing literature that may have an impact on gender-based violence, we have selected a subset of variables for our study based on data availability. Specifically, our analysis will concentrate on the following factors reviewed: (A3) religion, (B1) depression, health consciousness, and mood, (B2) retention tendency as reflected by household chores, and (B3) density.

The rationale behind our choice of these variables stems from their perceived significance and potential relevance to the study of domestic violence. Religion has been widely acknowledged as a social and cultural determinant that shapes beliefs, values, and gender roles within a society, which may have implications for power dynamics and relationship dynamics within households. Depression, as a psychological construct, has been frequently associated with increased vulnerability and impaired coping mechanisms, potentially contributing to the occurrence or perpetuation of domestic violence. Health consciousness and mood are additional constructs that have garnered attention in the context of interpersonal relationships. Health consciousness relates to individuals’ awareness and concern for their own well-being and that of others, which may influence their attitudes and behaviors within the household. Mood, on the other hand, reflects emotional states that can influence communication, conflict resolution, and overall dynamics within intimate relationships.

Furthermore, we have included the variable of retention tendency, as manifested through household chores. This variable is indicative of individuals’ willingness or inclination to maintain their involvement and responsibilities within the household. It is hypothesized that individuals with higher retention tendencies may exhibit a greater commitment to the relationship, which could influence the occurrence and dynamics of domestic violence. Lastly, we consider the variable of density, which captures the population density within the living environment. This variable may serve as a proxy for socio-environmental conditions, such as overcrowding or limited personal space, which can potentially contribute to stress, conflict, and interpersonal tensions within households.

By examining these selected factors, we aim to gain insights into their relationships with domestic violence and contribute to a better understanding of the complex dynamics underlying such occurrences. It is important to note that these variables represent only a subset of the broader range of factors that influence gender-based violence, and further research is warranted to explore additional dimensions and interactions within this multifaceted issue.





3. Data collection and variables

The reference population for this study is Ecuadorian habitants. Participants were invited to fill up a survey concerning COVID-19 impact on their mental health. Data collection took place between April and May 2020, exactly at the time of the mandatory lockdowns taking place. In this context governmental authorities ordered mobility restrictions as well as social distancing measures. We conduct three waves of social media invitations to participate in the study. Invitations were sent using the institutional accounts of the universities the authors of this study are affiliated. At the end, we received 2,403 answers, 50.5% females and 49.5% males. 49% of them have college degrees.


3.1. Ecuador stylized facts

Ecuador, a small developing country in South America, has a population of approximately 17 million inhabitants, with a population density of 61.85 people per square kilometer.

During the months under investigation, the Central Bank of Ecuador reported that the country’s GDP in the fourth quarter of 2020 amounted to $16,500 million. This represented a decrease of 7.2% compared to the same period in 2019, and a 5.6% decline in the first quarter of 2021 compared to the same quarter of the previous year. However, despite these declines, there was a slight growth of 0.6% in the GDP during the fourth quarter of 2020 and 0.7% in the first quarter of 2021 when compared to the previous quarter.

In mid-March, the Ecuadorian government implemented a mandatory lockdown that lasted for several weeks. By July 30, 2020, Ecuador had reported over 80,000 confirmed cases of COVID-19. The statistics on the impact of the pandemic revealed a death rate of 23.9 per 100,000 inhabitants, ranking Ecuador fourth globally behind the UK, Italy, and the USA, with rates of 63.7, 57.1, and 36.2, respectively. Additionally, Ecuador’s observed case-fatality ratio stood at 8.3%, placing it fourth globally after Italy, the UK, and Mexico, with rates of 14.5, 14, and 11.9%, respectively (50). As the lockdown measures continued, mental health issues began to emerge among the population (51).

The challenging socioeconomic conditions and the impact of the pandemic on public health have had significant repercussions in Ecuador, highlighting the need for comprehensive strategies to address both the immediate and long-term consequences on the well-being of its population.



3.2. Dependent variable

The dependent variable in this study is Domestic Violence, which is measured using a composite score derived from five items. These items were rated on a 7-point scale, ranging from 1 (never) to 7 (very frequent), to assess the frequency of intrafamily conflict and violence occurring within the respondents’ homes. The five items included the following statements: “In my house, subjects are discussed with relative calm”; “In my house, heated discussions are common but without shouting at each other”; “Anger is common in my house, and I refuse to talk to others”; “In my house, there is the threat that someone will hit or throw something”; and “In my house, family members get easily irritated.”

To evaluate the internal consistency of the measurement, Cronbach’s Alpha was calculated and found to be 0.7. This indicates good internal consistency, suggesting that the items in the scale are measuring a similar construct and can be considered reliable for assessing the level of domestic violence within the households under investigation.



3.3. Independent variables


3.3.1. Mood

The mood construct, based on Peterson and Sauber (52), is measured using three Likert scale questions. The respondents rate their agreement on a scale from strongly disagree to strongly agree. The questions included: “I am in a good mood,” “I feel happy,” and “At this moment, I feel nervous or irritable.” The Cronbach’s Alpha coefficient for this construct is 0.7757, indicating good internal consistency.



3.3.2. Depression

The depression construct, based on the manual for the Depression Anxiety Stress Scales by Lovibond S and Lovibond P, is measured by summing the results of 13 Likert scale questions. The scale ranges from strongly disagreeing to strongly agreeing. The questions include: “I feel that life is meaningless,” “I do not feel enthusiastic about anything,” “I feel downhearted and sad,” and others. The Cronbach’s Alpha coefficient for this construct is 0.9031, indicating high internal consistency.



3.3.3. Health consciousness

The health consciousness construct, based on Gould (53), is measured using four Likert scale questions. The respondents rate their agreement on a scale from strongly disagree to strongly agree. The questions include: “I’m alert to changes in my health,” “I am concerned about the health of others,” “Throughout the day, I am aware of what foods are best for my health,” and “I notice how I lose energy as the day goes by.” The Cronbach’s Alpha coefficient for this construct is 0.7, indicating acceptable internal consistency.



3.3.4. Household chores

The respondents were asked to rate their involvement in various household chores on a scale from “not at all” to “a lot.” The listed household chores include cooking, washing dishes, cleaning restrooms, doing laundry, home maintenance, and helping with children/siblings. It can serve as a proxy for Retention Tendency.



3.3.5. Density

It is measured as the number of people per bedroom, indicating the level of overcrowding within households.



3.3.6. Religion

The religion construct is measured as the sum of four Likert scale items based on Worthington et al. (54). The respondents rate their agreement on a scale from strongly disagree to strongly agree. The items include: “My religious beliefs lie behind my whole approach to life,” “It is important to me to spend periods in private religious thought and reflection,” “Religion is very important to me because it answers many questions about the meaning of life,” and “I am informed about my local religious group and have some influence in its decisions.” The Cronbach’s Alpha coefficient for this construct is 0.8703, indicating good internal consistency.




3.4. Control variables


3.4.1. Social media

The respondents were asked to indicate the number of hours they spend on social networks during a typical day. The scale ranges from “I do not review information on social networks” to “More than three hours.”



3.4.2. Sex

Sex is measured as a binary variable, where 1 represents female and 0 represents male.



3.4.3. Age

Age refers to the age of the respondent.



3.4.4. Age of householder

Age of householder refers to the age of the individual who is the primary occupant or head of the household.




3.5. Describe statistics

Table 2 reports the means, standard deviation, and correlation matrix. Our dataset has not the presence of missing values.



TABLE 2 Summary statistics.
[image: Table2]

Descriptive statistics reveal that the variables in the sample exhibit a considerable degree of homogeneity, as evidenced by the means being larger than the standard deviations. Moreover, the strong correlation between Depression and mood suggests that these two variables should not be included together in the same model.




4. Methodological approach

Our empirical identification strategy comprises the following linear model:

[image: image]

We employed ordinary least squares (OLS) regression techniques to examine the relationship between our selected exogenous variables and household violence during the period of mandatory lockdowns. To ensure the robustness of our regression model, we conducted several diagnostic tests. Firstly, we tested for heteroscedasticity using the Breusch-Pagan test, yielding a chi-square value of 223.58 with a value of p of 0, indicating the presence of heteroscedasticity in the model. Secondly, we assessed multicollinearity using the variance inflation factor (VIF), which yielded a VIF value of 1.07, indicating no significant multicollinearity issues among the variables. Furthermore, we conducted the Ramsey Reset test to examine the presence of omitted variables in the model. The test yielded an F-statistic of 2.06 with a value of p of 0.103, suggesting no strong evidence of omitted variables. Lastly, we checked the normality of the residuals using the skewness and kurtosis tests, which yielded a chi-square value of 97.9 with a value of p of 0, indicating departure from normality in the residuals.

Hence, our analysis revealed the presence of heteroscedasticity issues and non-normality in the residuals. Consequently, it is imperative to employ an alternative estimation technique that can handle these challenges robustly. In light of these circumstances, we opted for Quantile Regression, as proposed by Koenker and Bassett (55), which allows for a comprehensive characterization of the relationship between the input variable(s) x and the dependent variable y.


4.1. Quantile regression

While an OLS predicts the average relationship between the independent variables and the dependent variable, which can cause the estimate to be unrepresentative of the entire distribution of the dependent variable if it is not identically distributed, Quantile Regression allows estimating parts of the dependent variable. Distribution of the dependent variable and thus determine the variations of the effect produced by the exogenous variables on the endogenous variable in different quantiles (56). The Quantile Regression methodology also presents the benefit that, by providing them with a weight, the errors are minimal. Quantile Regression is defined as follows:

[image: image]
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where: [image: image] is dependent variable, [image: image] is vector of independent variables, β(ϑ): is vector of parameters to be estimated for a given quantile ϑ, [image: image]: is random disturbance corresponding to the quantile ϑ, [image: image] is qth quantile of the conditional distribution of [image: image] given the known vector of regressors [image: image].

The Quantile Regression model provides predictions of a specific quantile of the conditional distribution of the dependent variable and is considered the generalization of the sample quantile of an independent and identically distributed random variable (57). By considering a range of quantiles, Quantile Regression offers a more nuanced understanding of the conditional distribution, making it a valuable technique for analyzing various aspects of the relationship between variables.




5. Results

The estimation results are reported in Table 3. The regressions 1 and 3 consider individuals who are not household heads, while regressions 2 and 4 involve the respondent being the household head. In regressions 5 and 6, the respondent is not the household head and is also female, whereas in regressions 7 and 8, the respondents are household heads and male. The regressions exhibit a coefficient of determination ranging between 9 and 11.



TABLE 3 Results.
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The effects of the different variables studied on violence are presented below: Across all regressions, it can be observed that the mood of a person, which indicates whether they are in a good mood or feeling cheerful, nervous, or irritated, is statistically significant at all levels of confidence. This implies that violence decreases when the mood is good. On the other hand, depression has a positive and significant sign. This tells us that, on average, an increase of one unit in the depression, anxiety, and stress scale is associated with an increase in the measurement of conflict and intrafamily violence in a household, whether the respondent is a household head or not.

On the other hand, Health Consciousness has a negative and significant sign, indicating that violence decreases as Health Consciousness increases. However, it is noteworthy that it loses significance when the survey respondent is a woman, regardless of whether she is a household head or not.

Regarding Household chores, which refers to the time spent on household tasks, it can be observed that it is only significant and negative when the respondent is not a household head, and this significance holds even when the respondent is male. In other words, less time spent on household chores decreases violence in households where the respondent is not a household head.

The variable religion generally has a positive and significant sign in most regressions, but loses significance in regressions (1) and (5), where the respondent is not the household head and is female, respectively. This suggests that being religious would increase the levels of violence.

In general, density increases violence in the surveyed households, as indicated by a positive and significant sign. However, it is interesting to note that it is only significant again when the respondent is not a household head and is female, or when the respondent is a household head and is male.

As for the control variables, the variable Social media, which indicates the number of hours a person spends on social media, is positive and significant whether the respondent is a household head or not, and even when the respondent is male. This suggests that violence decreases with access to social media, possibly due to increased access to information. Finally, the variables sex, age of the respondent, and age of the household head were not significant.



6. Discussion

Interestingly, the prevalence and intensity of domestic violence appear to vary across different segments of society. Goodman (33) have highlighted the existence of variations in episodes of domestic violence among social strata. They have also identified several factors that act as deterrents to domestic violence, including income levels, educational attainment, employment status of the household head, household density, consumption of psychotropic substances, anxiety, and stress. These factors increase the likelihood of experiencing instances of violence within the home.

Within this context, the COVID-19 pandemic has had far-reaching implications for individuals and families worldwide, with significant impacts on various aspects of daily life, including domestic dynamics. This study explores the relationship between household factors and violence within the context of the pandemic, shedding light on the unique challenges and dynamics that have emerged during this period.

Our findings highlight the importance of considering mental well-being in the context of domestic violence during the pandemic. We observe that positive mood is associated with a decrease in violence levels within households. This suggests that maintaining good mental health and emotional well-being during times of crisis can serve as a protective factor against violence. With the increased stress and anxiety caused by the pandemic, policymakers and practitioners should prioritize mental health support and interventions to address potential escalations in violence within households.

Furthermore, our results indicate that depression exhibits a positive association with violence. As individuals grapple with the impacts of the pandemic, such as job loss, financial strain, and social isolation, the prevalence of depression may increase. This finding underscores the urgent need for accessible mental health resources and support networks to address the heightened risk of violence stemming from increased levels of depression.

The study also reveals that health consciousness plays a crucial role in reducing violence within households. As individuals become more aware of the importance of maintaining their health amidst the pandemic, violence levels decrease. This suggests that promoting health awareness and encouraging healthy lifestyle choices can serve as protective factors against domestic violence. Public health initiatives and educational campaigns aimed at fostering health-conscious behaviors should be emphasized as part of comprehensive violence prevention strategies.

Interestingly, our analysis uncovers a mitigating effect of social media usage on violence levels during the pandemic. With the increased reliance on digital platforms for communication and information sharing, access to social media may provide individuals with alternative channels for expression and support, ultimately reducing the likelihood of violence. Recognizing the potential benefits of social media, policymakers and practitioners should explore ways to leverage these platforms to disseminate violence prevention resources, provide support, and promote positive social connections within households.

Additionally, our findings highlight the role of household chores and density in shaping violence levels during the pandemic. Less time spent on household chores is associated with decreased violence, indicating that redistributing domestic responsibilities may alleviate tension and conflict within households. The COVID-19 pandemic has disrupted routines and added new challenges to household dynamics, making it essential to consider strategies that promote equitable distribution of chores and support mechanisms for individuals and families.

Moreover, the positive association between household density and violence emphasizes the impact of living conditions during the pandemic. With prolonged periods of confinement and restricted mobility, crowded living spaces may intensify conflicts and escalate violence. Policymakers should prioritize initiatives that address housing conditions, promote safe and adequate living environments, and provide resources to mitigate the negative effects of overcrowding.

In this line, our study delves into the intricate relationship between household factors and violence during the COVID-19 pandemic, primarily within our specific context. However, it is valuable to consider how our findings align or diverge when juxtaposed with research from developed countries, where economic, social, and healthcare systems are typically more advanced. In developed countries, the impact of crises, such as the pandemic, could manifest differently due to varying levels of financial stability, access to support networks, and well-established healthcare systems.

For instance, while we observe that maintaining mental well-being serves as a protective factor against violence, developed countries might have better access to mental health resources and support networks, potentially magnifying the impact of positive mental health on violence prevention (58). Similarly, the positive association between health consciousness and reduced violence levels could be influenced by different perceptions of health and well-being in developed countries, where health awareness campaigns are more prevalent (51).

The mitigating effect of social media on violence levels during the pandemic might also vary across contexts. Developed countries might have more widespread and equitable access to digital platforms, leading to a stronger impact on violence reduction through alternative channels for communication and support (59). Conversely, regions with limited digital infrastructure could experience a smaller effect.

Additionally, comparing the role of religious affiliation and its influence on violence with findings from developed countries could reveal cultural variations in the interplay between religious teachings, gender dynamics, and violence (60). While our study suggests the need for interventions promoting peaceful religious interpretations, it is crucial to examine whether similar efforts have been successful in developed nations with distinct cultural norms and religious landscapes.

In this context, this study makes a significant contribution to the field of gender-based violence research by intricately examining the intersection of diverse socio-economic and psychological factors within the backdrop of the COVID-19 pandemic. The uniqueness of this article lies in its holistic approach to comprehend domestic violence dynamics amidst a global crisis. By dissecting and analyzing how mental health, health awareness, social media utilization, household chore distribution, living space density, and religious affiliation interact to influence violence levels, this study provides a deeper and nuanced insight into the factors contributing to the manifestation and prevention of gender-based violence. Moreover, by pinpointing areas where traditional gender norms and religious beliefs might exacerbate violence, the article suggests novel avenues for research and intervention development that account for cultural and contextual complexities. Ultimately, this work not only advances the understanding of gender-based violence during a critical period but also offers practical and theoretical recommendations to inform policies and preventive actions both throughout the pandemic and in potential future crises.

In considering the limitations of our study, we acknowledge that while our findings provide crucial insights into the role of religious affiliation in shaping violence levels during the pandemic, there are certain aspects that warrant further investigation. Firstly, our analysis primarily focuses on the association between religious beliefs and violence without delving deeply into the underlying mechanisms that drive this relationship. Future research could employ qualitative methodologies to explore how specific religious doctrines and practices interact with broader cultural norms to influence gender dynamics and contribute to violence within households. Additionally, our study does not extensively address variations in religious interpretations across different communities, which could lead to distinct outcomes in terms of violence prevention efforts. To address these limitations, scholars could conduct comparative studies across religious affiliations and denominations to uncover nuanced insights into the interplay between religious teachings, cultural contexts, and violence dynamics.

Furthermore, while our study suggests that policymakers and practitioners should consider developing targeted interventions promoting peaceful religious interpretations to mitigate violence, the precise design and effectiveness of such interventions remain areas ripe for exploration. Future research could involve collaboration with religious leaders and communities to develop and test intervention strategies that align with both religious teachings and contemporary gender equality principles. This interdisciplinary approach could yield actionable insights into fostering cultural change and enhancing the role of religion in promoting non-violence within households.

In conclusion, our study provides valuable insights into the dynamics of domestic violence within households during the COVID-19 pandemic. The findings underscore the importance of addressing mental health, promoting health consciousness, leveraging social media, redistributing household chores, improving housing conditions, and considering the nuanced role of religious beliefs. By incorporating these findings into policy and intervention strategies, policymakers and practitioners can work toward preventing and mitigating domestic violence in the context of the ongoing pandemic.
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Introduction: Academic institutions must consider the students at risk for developing poor mental health and the factors influencing them. With the scarcity of literature concerning student mental health in the Philippines, this study determined the factors influencing the risk of anxiety, depression, and stress among senior high school students in metro Manila.

Methods: This cross-sectional study explored the influence of sociodemographic characteristics, social support, and family history on depression, anxiety, and stress among young adult senior high school students using the Depression, Anxiety, and Stress Scale-21 (DASS-21) and the Multidimensional Scale of Perceived Social Support (MSPSS). After describing the data, regression analyses were performed.

Results: A total of 187 participants were recruited. Three out of five participants have a significant risk for depression. Four out of five participants were at significant risk for anxiety. One out of four participants was at risk for significant stress. Social support from a significant other and one’s family may be protective factors for significant depression among the participants. Having female sex may be a risk factor for significant anxiety. In addition, having female sex and a family history of mental disorders may be risk factors for significant stress.

Discussion: Social support should be strengthened among senior high school students to improve their mental well-being. Students at risk for poor mental health, including females and those with a family history of mental disorders, may need additional support in school mental health programs. Finally, further research is recommended to fully understand mental health among Filipino students.

KEYWORDS
 Philippines, student mental health, school mental health, depression, anxiety, stress, students, social support


1. Introduction

Previous studies have noted that young adult students had an increase in the severity of mental health problems, such as higher levels of significant depression, anxiety, and stress symptoms, during the COVID-19 pandemic (1, 2). Moreover, as the pandemic progressed, students continued to suffer from mental health problems (2). If neglected, mental health problems may have a detrimental impact on a student’s physical health, academic performance, and overall ability to work long-term; (3). As a result, it is crucial for academic institutions to take into account the students at risk for developing mental health problems such as depression, anxiety, and stress and to take note of the factors influencing them.


1.1. Mental health problems among students in the Philippines

The Philippines’ mental health burden has increased, with 35.89% of the Filipino population exhibiting moderate to severe anxiety symptoms during the COVID-19 pandemic (4). Recent publications, such as the Philippine Development Plan 2017–2023, have emphasized that young adults are among society’s most vulnerable population groups, as childhood is a critical phase in which these illnesses emerge (5). Moreover, it is estimated that 16% of children had a mental disorder prior to the pandemic (5). Likewise, another local study in a single institution setting estimated that about 35 and 47.2% of students are at risk for depressive and anxiety disorders (6). During the pandemic, the mental health burden seemingly worsened, with suicide attempts among Filipino youth increasing to 7.5% in 2021 from 3% prior to the pandemic (7). Therefore, it is essential to assess the factors contributing to the mental health burden of Filipino youth during the pandemic.

According to the 2021 Young Adult Fertility and Sexuality Study (YAFS5), a fifth of the population of “Metro Manila” or National Capital Region (NCR), one of the Philippines’ most populous region, consist of young people aged 15–24 or about 2.4 million people (8) Among them, 51.7% are females and 48.3% are males, while 26.4% are senior high school students taking grades 11 and 12 (8). Moreover, this number of young people accounts for about 12% of the Philippines’ young adult population (8). Therefore, with a relatively large portion of the Filipino youth, the factors influencing the mental health of young people from Metro Manila can be determined to address and reduce their magnified mental health burden during the COVID-19 pandemic.

In a similar context, Labasano discovered that one out of every two students suffered from severe anxiety symptoms in a senior high school setting (9). Another study showed a significant relationship between anxiety and certain influential factors, namely, sociodemographic and psychological factors (10). While there is undoubtedly an alarming increase in students experiencing mental health issues, Cleofas observed that data on anxiety among students in the Philippines remains elusive (11). AlKandari stated that these services include efficient mental guidance with the help of workers who specialize in psychology and counseling (12). Furthermore, AlKandari noted that these services give students a safe, secure, and open environment they can seek in times of difficulty (12). However, to effectively establish these services, it is necessary to fully recognize the critical factors essential to understanding and determining the needs of these students (11). Given the heightened mental health burden among young people in the Philippines and the need and elusiveness of data regarding Filipino students, it is, therefore, necessary to determine the rate and factors influencing the mental health of young Filipino students.



1.2. Factors affecting student mental health

Various factors influence anxiety, depression, and stress among students. These include sociodemographic characteristics, biological factors, and social factors. For instance, age, sex assigned at birth, sexual orientation, household income level, religious affiliation, family history of mental health disorders, and social support may influence anxiety (13–15).

Ultimately, 14% of adolescents aged 10 to 19 experience mental health distress (16). Moreover, there was consistent evidence that female adolescents revealed more anxiety concerns than males (14). This was further supported by the study of Gao Wenjuan et al. claiming that a large proportion of female students experience anxiety, while a higher percentage of male students suffer from depression (17). Another study in the Philippines explored sexual orientation and mental health, indicating that sexual minority women have higher rates of depression, anxiety, and stress than heterosexual women (18). A study by Alibudbud also states that LGBTQ+ Filipinos are excluded from the Filipino cultural practice that protects against increased anxiety (19). In addition, the WHO declared that common mental disorders are more prevalent among low-income households at about twice the rate compared to those of higher income levels (20). For instance, poor household income and poverty may be indicators of the development of depression, anxiety, and stress (21). Simultaneously, a larger family wealth might also relieve bad psychological experiences throughout childhood, which may affect students’ mental health after joining school (22).

Moreover, in terms of monthly household income levels, it was reported from past studies that students from low-income families are more at risk of encountering anxiety (15). Research also showed that participating in religion is inversely correlated with anxiety (15) and that pupils attending public or government schools were likelier to experience depression and anxiety (23, 24). Along with this, the study by Nadeem et al. revealed an inverse relationship between the religious conduct of students and psychological disorders, demonstrating that the increase in religious conduct decreases the risk of anxiety and stress among students (25). While public school pupils are more prone to experience sadness and anxiety, Deb S et al. suggests that children from either public or private schools who live in metro regions are more stressed than children who live in non-metro areas (26).

Studies have also found that genetics and family history significantly impact the early development of mental disorders, such as anxiety and depression (27). Among the biological influences, having a family history of mental illness is the most known (28). A systematic review of the genetic and environmental impacts on psychiatric comorbidity states that most patients diagnosed with a general anxiety disorder had the highest risk history, as indicated by their family’s psychiatric records (25). Moreover, a study assessing students’ mental health shows that a family history of mental illness and high anxiety scores are favorably associated with one another (29).

Regarding social factors, having a well-grounded social network and a stable and supportive relationship with their families can benefit students’ social and emotional well-being, lowering their likelihood of experiencing anxiety and depression during university (30). Therefore, a lack of support from family and university, negative connections with relatives, a lack of participation in social activities, extensive usage of social media, and belonging to ethnic and religious minority groups are associated with the mental well-being of college students (31). Similarly, social support has been found to be substantially and adversely related to student depression, anxiety, and stress, showing that the more support students receive, the less psychological distress they experience (32).



1.3. Objectives and significance

With the scarcity of literature concerning student mental health in the Philippines (11), this study determined the factors influencing the risk of anxiety, depression, and stress among senior high school students studying in Metro Manila during the COVID-19 pandemic. The factors explored that may influence anxiety, depression, and stress are sociodemographic characteristics, family history of a mental health disorder, and social support. The findings may contribute to understanding anxiety, depression, and stress among senior high school students and guide academic institutions in promoting students’ mental wellness and integrating safe spaces for mental health in their learning systems and environments as the Philippines recovers from the impact of the COVID-19 pandemic.




2. Methodology

This quantitative cross-sectional study used self-administered questionnaires, including the Depression, Anxiety, and Stress Scale-21 (DASS-21) and the Multidimensional Scale of Perceived Social Support (MSPSS) among senior high school students in Metro Manila. It determined the association between sociodemographic characteristics, family history of mental disorders, social support, and the risk for depression, anxiety, and stress among young adult senior high school students.

This study is part of a larger research about anxiety among high school students. It conformed to the Philippines’ Data Privacy Act and the National Ethical Guidelines for Health and Health-Related Research of the Philippines. In this regard, the study was ethically cleared at the De La Salle University, Manila – Integrated School. Informed consent was secured prior to data collection.


2.1. Population and sampling

The study recruited young adult senior high school students duly enrolled in public and private educational institutions within Metro Manila. Thus, students enrolled in schools outside Metro Manila were excluded. The sample size for this study was computed using G*Power 3, a statistical power analysis program for social and medical sciences (33). We set the sample size computation based on 10 predictors, an effect size of 0.15, an alpha error probability of 0.05, and a power of 0.95. The computed target sample size was 172 participants. The study employed convenience sampling in recruiting participants for the survey using Gmail and other social media platforms, such as Facebook, Messenger, and Twitter, which lasted 1 month. After the data collection period, 187 participants were eligible and had completed the study questionnaires.



2.2. Instrumentation

This study utilized a self-administered online survey. The survey questionnaires contained several items concerning possible risk factors for anxiety, depression, and stress, including sociodemographic characteristics, family mental health histories, and social factors.

The first section of the survey asked about the participants’ sociodemographic characteristics, such as age, assigned sex at birth, sexual orientation, monthly household income level, religious affiliation, and school type. The second section concentrated on the family mental health history of the respondents. Specifically, they were asked if they have a family member who has been professionally diagnosed with mental disorders.

The third section of the survey assessed depression, anxiety, and stress among the participants using the Depression, Anxiety, and Stress Scale-21 (DASS-21). The DASS-21 was developed by Lovibond and Lovibond and is the shortened version of the DASS-42, a self-report assessment used to assess negative emotions such as depression, anxiety, and stress (34). This scale is appropriate for clinical and non-clinical settings as a mental health screening test and to aid in diagnosing and outcome tracking. The DASS-21 has shown Cronbach’s alpha of 0.899 for the stress subscale, 0.861 for the anxiety subscale, and 0.863 for the depression subscale among Filipinos (13). Furthermore, the scale has demonstrated a substantial relationship with other depression and anxiety measures among Asians (35). In this study, the average scores for the depression, anxiety, and stress of each participant were calculated by summing up their scores on the corresponding subscales. Subsequently, these scores were used to classify the participants based on their risk for significant depression, anxiety, and stress. The study employed established cut-off scores of 10, 8, and 15, respectively, which had been previously utilized among Filipinos (13).

The fourth section focused on the senior high school students’ perceived social support. The adequacy of social support among the respondents was measured using the Multidimensional Scale of Perceived Social Support (MSPSS). It has three subscales considering different sources of social support, including family, friends, and significant others (36). An alpha coefficient of 0.847 has been observed for the overall scale regarding internal dependability (37). Additionally, a study on the internal reliability of MSPSS has been established with Filipino participants and indicated that Cronbach’s alpha of the scale is 0.89, which is good internal reliability (38). For this study, the level of social support from the participants’ family, friends, and significant others was calculated by summing up the scores for each subscale. This approach allowed the analysis of the specific level of each support source in the participants’ lives.



2.3. Data collection

The informed consent forms were located in the first part of the online questionnaire, where participants may indicate their voluntary involvement before completing the research instruments. Additionally, it contained comprehensive information on the study’s procedure, participant rights, data confidentiality, and the participant’s voluntary nature. In case the online survey causes participant discomfort, a list of mental health service providers was also provided. After obtaining the participants’ informed consent, they proceeded to answer the sociodemographic questionnaire, family history questionnaire, DASS-21, and MSPSS. The data collection period lasted 1 month (from February 2023 to March 2023) and reached the target sample size. Subsequently, the data was encoded in Microsoft Excel on a password-protected laptop. Numerical codes were utilized to protect the participants’ identities instead of identifying information in encoding their data.



2.4. Data analysis

Categorical data were summarized using frequency and percentages, while continuous data were summarized using standard deviation and means. Linear regression was performed to determine the factors associated with anxiety, depression, and stress. The dependent variables for the linear regression models were the scores in the subscales of the DASS-21. On the contrary, the predictors were sociodemographic characteristics, family history of mental disorders, and social support. The Beta coefficient and standard error were used to determine the factors influencing the risk for anxiety, depression, and stress. A p-value of <0.05 was considered significant. All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS).




3. Results


3.1. Sociodemographic characteristics, family history, social support, and risk for mental disorders of the participants

As shown in Table 1, the mean age of the participants is 18.15 (SD = 0.53). Most of them were females (n = 121, 64.71%), had an income of P43,828 or greater (n = 118, 63.11%), were Catholic (n = 150, 80.21%), and were studying at private schools (n = 133, 71.12%). More than a quarter of them also identified as LGBTQ+ (n = 47, 25.13%) and have a family history of mental disorders (n = 57, 30.48%). In this regard, the present study incidentally recruited a relatively large LGBTQ+ sample. In the Philippines, recent population-based surveys revealed that about 4 and 2% of males identified as bisexual and gay, while 10% of females aged 15 to 19 identifies as bisexual (39). Likewise, 8% of males and 5% females identified as transgender (39). Therefore, the relatively large proportion of LGBTQ+ individuals in this study is near the collective proportion of Filipino LGBTQ+ youth. Moreover, this proportion is similar to the rates found in other local studies involving the youth that collected sexuality and gender data (18, 19).



TABLE 1 Sociodemographic characteristics, family history, social support, and risk for mental disorders of the participants (n = 187).
[image: Table1]

For social support, the participants indicated that they received the highest level of social support from their friends (mean = 4.55, SD = 1.36), followed by their significant other (mean = 4.39, SD = 1.55) and families (mean = 3.25, SD = 1.79). For mental health, the participants indicated the highest score on the anxiety subscale (mean = 11.95, SD = 4.34), followed by the stress (mean = 11.55, SD = 4.13) and depression (mean = 11.10, SD = 4.73) subscales. Likewise, three out of five participants were also found to have a significant risk for depression (n = 114.00, 60.96%), while four out of five participants were at significant risk for anxiety (n = 155.00, 82.89%). Finally, one out of four participants was at risk for significant stress (n = 48.00, 25.67%).



3.2. Model summary of the regression models for depression, anxiety, and stress

Table 2 shows the three models used to predict the association between sociodemographic characteristics, family history of mental disorders, social support, and the risk for depression, anxiety, and stress among the participants. The variables of model 1 showed collective significance in predicting the risk for depression, F (17, 169) = 5.050, p < 0.001. Based on its adjusted R Square, 17.9% of the variance of depression among the participants could be attributed to the predictors of Model 1. Similarly, the variables of model 2 showed collective significance in predicting the risk for anxiety among the participants, F (17, 169) = 3.306, p = 0.001. Based on its adjusted R Square, 11.0% of the variance of anxiety could be attributed to its predictors. Lastly, the variables of model 3 showed collective significance in predicting the risk of anxiety among the participants, F (17, 169) = 3.255, p = 0.001. Based on its adjusted R Square, 10.8% of the variance of significant stress among the participants could be attributed to its predictors.



TABLE 2 Model summary of the regression models for depression, anxiety, and stress.
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3.3. Model summary of the regression models for depression, anxiety, and stress

Table 3 shows the results of the regression models for depression, anxiety, and stress among the participants. It shows that higher social support from the family was negatively associated with depression, anxiety, and stress scores among the participants (p < 0.05). In addition, female sex at birth, compared to male sex, was positively associated with anxiety and stress scores among the participants (p < 0.05). Likewise, having a family history of depression positively associated with depression, anxiety, and stress (p < 0.05). On the contrary, the findings also revealed that the risk for significant levels of depression, anxiety, and stress among the participants has no statistically significant association with age, LGBTQ+ identity, family monthly income, religion, type of school, and social support from significant others and friends.



TABLE 3 Association between sociodemographic characteristics, family history of mental disorders, social support, and the risk for depression, anxiety, and stress among the participants.
[image: Table3]

Overall, the findings suggest that social support from one’s family may be protective factors for higher levels of depression, anxiety, and stress among the participants. On the other hand, having female sex may be a risk factor for higher anxiety and stress. Similarly, a family history of mental disorders may be a risk factor for higher levels of depression, anxiety, and stress.




4. Discussion

The findings revealed that four-fifths of senior high school students from Metro Manila are at significant risk for anxiety, three-fifths of the participants are at risk for depression, and one-fourth are at risk for stress. Compared to a study conducted by Alibudbud among young Filipino students, the rate of students in the current study who are at risk for anxiety and/or depression is twice as high (19). Another study has shown an increasing trend in the risk of mental health problems among the student population in the Philippines during the COVID-19 pandemic (40). The present study’s findings supported this increasing trend, showing certain social factors that may influence anxiety.

The present study’s results also suggest that social support from an individual’s family and significant others may be protective factors for significant depression among the participants. These results are similar to the findings of Mariani et al. which found that good social support reduces one’s risk of anxiety and depression (41). In addition, Billote et al. also mentioned that opening up to a friend relieves some of the participants (42). Moreover, having a supportive social network may influence students’ social and emotional well-being and subsequently lower their probability of having anxiety and depression (31), which reaffirms the present study’s findings. With that, it may be inferred that these social factors significantly influence senior high school students’ risk for depression, anxiety, and stress.

Furthermore, the findings showed that female senior high school students were more likely to experience significant anxiety and stress than male students. This result is consistent with previous studies suggesting that a person’s sex influences anxiety among senior high school students (14, 43). Moreover, it was said that women had a high prevalence rate of experiencing stress, anxiety, and other mental health issues (44, 45). Furthermore, according to Thawabieh and Qaisy, female students further identified stress-related issues such as depression, examination stress, and low self-esteem (46). Therefore, sex at birth may be considered a factor influencing anxiety and stress among senior high school students. However, further investigation is necessary to thoroughly comprehend how a person’s sex affects their mental health in the Philippines.

Similar to previous studies, a family history of mental illness increases students’ likelihood of emotional distress (47–50). In addition, according to Ghodasara et al. having a family history of mental health disorders increases the risk of depression (29). This result may be explained by hereditary factors and the difficulties of caring for a mentally ill family member (47). Thus, it may be deduced that the risk for significant stress levels in senior high school students is influenced by their family history of mental disorders.

In contrast to previous research, the findings suggest that age, LGBTQ+ identity, family monthly income, religion, type of school, and social support from friends have no statistically significant correlation with the risk of significant levels of depression, anxiety, and stress among the participants (14, 15, 21, 22). This lack of statistical association can be further explored in future studies.


4.1. Limitations

This study is the first to explore the factors influencing anxiety among students, specifically senior high school students in Metro Manila. However, its potential limitations should be noted. First, the participants in this study may not cover a diverse population. Due to the sampling approach, it may have limited generalizability. Moreover, compared to a previously conducted representative population survey (39), our sample has more females than that seen from the general population. Therefore, future research can utilize non-probability sampling methods for a better representation and generalizability. Second, a limited number of mental health factors influencing anxiety, depression, and stress were explored in this study. Likewise, COVID-19 pandemic-related factors, such as exposure to lockdowns and isolation measures, were not explored in the present study. Hence, future studies can explore other factors, such as potential genetic factors, life stressors, and COVID-19 pandemic experiences.

Furthermore, qualitative studies focusing on the depth, meaning, and other issues of those suffering from anxiety, depression, and stress can be conducted in the future. Lastly, as with most cross-sectional designs, this study cannot adequately evaluate the causal relationship between variables. Thus, future longitudinal research investigating causal relationships may be conducted.




5. Conclusion

The study determined several factors influencing depression, anxiety, and stress among senior high school students in Metro Manila. These factors include one’s sex at birth, family history of mental health issues, and social support from their family and significant others. While the study has certain limitations, it can be recommended that social support be strengthened among senior high school students to improve their mental health. In addition, students at risk for poor mental health, including females and those with a family history of mental disorders, may need additional support in school mental health programs. Nevertheless, further research is needed to fully understand mental health among Filipino senior high school students.
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Introduction: Moral injury (MI) is a multi-faceted and multidimensional phenomenon. Occupational MI has been studied mainly among military personnel and first responders and is linked to mental health problems. MI encompasses negative moral emotions such as shame, guilt, and anger leading to distress, and impairment in social and occupational functioning. The COVID-19 pandemic predisposed healthcare providers to moral dilemmas, potentially morally injurious events (PMIEs), and MI. We aimed to assess the prevalence and predictors of MI in healthcare providers during the COVID-19 pandemic in Pakistan.

Materials and methods: This cross-sectional study was conducted in July–October 2021 among physician/clinician staff working at teaching hospitals in Lahore. The Moral Injury Symptoms Scale-Health Professionals (MISS-HP) was used to collect data. SPSS 26 was used for data analysis applying Wilcoxon Mann–Whitney U and Kruskal–Wallis tests on non-normally distributed data at α = 0.05. Predictors of MI were ascertained through Binary Logistic Regression analysis.

Results: Four hundred and twenty physicians responded to the questionnaires. The Median (IQR) MI scores were 37(28–47). Guilt, moral concerns, and shame were higher-scoring MI dimensions. 40.8% (n = 171) suffered from clinically significant distress and impaired functioning while 14.3% (n = 60) from severe distress. Gender, department, and history of psychiatric illness predicted higher levels of distress which were 1.9 times higher in females than males and 2.5 times higher with a history of psychiatric illness. Working on the front lines did not predict MI.

Conclusion: Our findings highlight the substantial burden of MI in our sample during COVID-19, having implications for healthcare providers’ well-being, healthcare quality, and service delivery. This calls for concerted efforts from all stakeholders to better prepare for future disasters through effective human-resource policies, pre-trauma exposure soft-skills training, effective teamwork and communication strategies; self-stewardship and resilience modules, and mental health support for healthcare providers. The dimensional construct of MI may vary across cultures; hence we recommend further cross-cultural research on MI in healthcare providers, particularly in the context of public health disasters.

KEYWORDS
 moral injury, Covid-19 pandemic, potentially morally injurious events, SARS-CoV 2 pandemic, healthcare providers, Pakistan


1. Introduction

The COVID-19 pandemic created an unprecedented and challenging situation for healthcare systems worldwide, from high-income countries to resource-constrained lower-middle, and low-income countries. The pandemic resulted in a combat environment for front-line healthcare workers in the battle against the novel coronavirus (1). Moreover, the inconsistencies in the implementation of medical and public health ethics compounded moral dilemmas for frontline healthcare providers (2). There was a grueling impact of the lack of “standard operating procedures,” improper implementation of mostly ineffectual state policies, and irresponsible public attitudes towards preventive measures on Pakistan’s already overstretched public health infrastructure (3). In addition, the imbalance between demand and supply of essential resources due to the sudden surge and ever-increasing number of cases of COVID-19 pneumonia preordained the delivery of low-quality healthcare services and the inexorable ethical issues faced by the frontline staff (4).

Potentially morally injurious events (PMIEs) occur in high-stakes situations as committing “morally wrong” actions and inactions or witnessing others’ acts of omission and commission, that may violate one’s long-standing and deeply ingrained moral values, behaviors, and expectations (5). Moral injury (MI) is characterized by negative thinking such as self-blame, resentment towards others, and negative emotions like shame, guilt, disgust and anger, leading to problems with social and occupational functioning (6). This form of psychological trauma may also result in untoward and long-term psychological, behavioral, emotional, spiritual, and social outcomes (7).

MI is not solely an occupational issue but a multifaceted and multidimensional phenomenon involving philosophical, social, existential, religious, and political dimensions. However, certain occupations may increase the risk of MI due to high stakes and morally stressful situations (8). Jonathan Shay, an American psychiatrist who coined the term in the 1990s while working with Vietnam War veterans, stated that MI occurs when either oneself or those in positions of power and authority “fail to do what is considered right” (9). The concept garnered the attention of clinicians and researchers long after the Afghanistan and Iraq wars and has since been extensively studied among war veterans and first responders such as police and civil defense officials worldwide (10, 11).

There has been limited discourse and research on MI in healthcare providers. Moral stressors, also phrased in the available literature as PMIEs became inevitable in healthcare settings during the pandemic. Decisions to withdraw a patient from a life-saving treatment viz. mechanical ventilation to make it available for other patients constitute PMIEs from one’s actions. PMIEs from inaction include failure to timely screening a patient, reaching a critical life-saving decision, delaying patient care for donning protective gear, and working at low patient-safety margins after being deployed to the COVID-19 high dependency units (HDUs) and intensive care units (ICUs) without prior training and skillset in critical care (5, 12). Fear of contracting the infection and infecting one’s family among clinicians could also affect the quality of patient care, creating moral distress (13). Healthcare providers having to shoulder the burden of triage decision-making and rationing of limited resources such as hospital and ICU beds among critical patients, administrative and policy decisions requiring tradeoffs between suboptimal care for individual patients and the larger interest of the community are a few examples of PMIEs related to witnessing others’ morally wrong actions or inactions (5).

The risk of MI in essential workers may increase with the lack of social support, irresponsible leadership, unsupportive management, and workers’ lack of awareness and preparedness to handle exposure to PMIEs and moral distress (14). Additionally, moral distress and injury are centered on trust: a set of beliefs, mental attitudes, and behaviors that encompass confidence in and reliance on oneself, others, and the world. Moral transgressions at work due to avoidable moral stressors may result in the breach of trust in one’s colleagues, the organization, and the overall system. This aspect makes occupational MI relational which may result in a sense of alienation and loss of meaningful relationships at work (15). Recent research has revealed a high prevalence of psychological distress including sleep disturbances, burnout, anxiety, depression, post-traumatic stress disorder, suicide, and substance use among healthcare workers during the COVID-19 pandemic (16, 17). Furthermore, research showed that the healthcare providers continued to have problems with psychosocial functioning including engagement with work and relationships, spirituality and self-care over the longitudinal course of 10 months after exposure to COVID-19-related PMIEs (18).

Limited original research has been conducted on MI among healthcare providers including clinicians across the world, particularly in Pakistan. The present study aims to explore the prevalence of MI and various factors contributing to it in healthcare providers (clinicians/physician staff) during the pandemic. The findings of this study will be helpful in devising future public health policies to address the psychosocial well-being of healthcare providers in the context of disaster preparedness and management. This study also highlights the significance of incorporating MI related discourse and research pertaining to the occupational health of healthcare providers, as public health disasters primarily increase the risk of MI, related distress, and impaired functioning in essential healthcare workers.



2. Materials and methods

This research was conducted in accordance with the general ethical guidelines of the Declaration of Helsinki. The Institutional Review Board (IRB) of King Edward Medical University (KEMU), Lahore approved the study proposal vide Letter no. 538/ARA/KEMU dated 10/07/2021. A cross-sectional study was conducted among healthcare providers (physician/clinician staff) working at teaching hospitals in Lahore, from July to October 2021 during the 4th wave of the COVID-19 outbreak in Pakistan. Physicians/clinicians aged 20–60 years including house officers (interns), medical officers (clinicians working on non-training posts), postgraduate residents, and all levels of clinical teaching faculty members including Senior Registrars, Assistant Professors, Associate Professors, and Professors were included. Those working for less than 3 months at the respective hospital were excluded. The non-probability convenient sampling technique was applied to recruit informants. Participants signed written informed consent before responding through paper-based questionnaires. The online forms containing a consent statement were circulated through social media mainly Facebook and WhatsApp groups. We made an introductory statement in the data collection forms regarding the ongoing discourse of moral distress and injury among healthcare providers during the COVID-19 pandemic and asked the respondents to focus on their MI related lived experiences since the onset of SARS-CoV2 pandemic in the country.

The 10-item Moral Injury Symptoms Scale-Health Professionals (MISS-HP) was used for data collection. MISS-HP is a reliable and valid tool that assesses ten dimensions including both psychological and religious aspects of MI in healthcare providers: betrayal, guilt, shame, moral concerns, loss of trust, loss of meaning, difficulty forgiving oneself and others, self-condemnation, struggles with faith, and loss of religious faith. Response options for each item range from 1 to 10 indicating the level of agreement with statements (1 = Strongly Disagree and 10 = Strongly Agree). The total score ranges between 10 and 100, with higher scores indicating greater severity of MI. MI symptoms associated with clinically significant distress and impairment in functioning can be detected at a sensitivity of 84% and specificity of 93% at MISS-HP scores equal to or above 36. Moderate to severe MI related distress and impaired functioning at work, in relationships, and in other areas of life is indicative of clinical significance and is measured through a statement having a 5-point Likert Scale: Not at all, Mild, Moderate, Very Much, and Extremely. “Not at all” and “Mild” denote clinically insignificant distress whereas “Moderate,” “Very Much” and “Extremely” indicate clinically significant distress and impairment in functioning (19).

Data analysis was done via IBM SPSS version 26. The positively worded items on MISS-HP were reverse-coded. The variable “MI related distress and impairment in functioning” was recoded into a dichotomous variable and the options Moderate, Very Much, and Extremely were consolidated into “Clinically Significant Distress.” Qualitative variables including background characteristics and severity of MI related distress were presented as percentage and frequency. The total and subscale MI scores were reported as Median and Interquartile Range (IQR). The non-parametric Wilcoxon Mann–Whitney U and Kruskal–Wallis tests were applied to the non-normally distributed data. Predictors of MI were ascertained through Binary Logistic Regression analysis. The level of significance was set at α = 0.05.



3. Results


3.1. Background characteristics

Four hundred and twenty healthcare providers participated in the study. The Median (IQR) age of the participants was 30 (28–34). 215 (51.2%) respondents were males whereas 205 (48.8%) were females. Nearly two-thirds (71.2%) were from medicine and allied departments which included General Medicine, Emergency Medicine, Cardiology, Pulmonology, Psychiatry, Neurology, Oncology, Dermatology, and Pediatrics. Rest were from Surgery and allied departments (including General Surgery, Anesthesia, Pediatric Surgery, Cardiothoracic Surgery, Plastic Surgery, Orthopedic Surgery, Neurosurgery). 54.3% had less than 5 years of professional experience and about two-thirds (76.9%) had provided direct care to COVID-19 patients. 10% had a history of psychiatric illness (Table 1). The history of psychiatric illness was operationalized through a question/statement asking if the respondent had ever suffered from mental health issues that interfered with their social and occupational functioning making them seek professional help or mental health consultation, formally diagnosed with a psychiatric illness, and/or treated pharmacologically or otherwise.



TABLE 1 Background features of the study participants.
[image: Table1]



3.2. Moral injury

The total Median (IQR) MI scores were 37 (28–47). Guilt and “moral concerns” were the highest-scoring subdimensions followed by “shame” and “loss of trust.” We found comparatively lower scores of “loss of meaning,” “self-condemnation,” “struggles with faith” and “loss of religious faith” (Table 2). Respondents from Surgery and allied departments including anesthesia, females, junior doctors, those having <5 years of experience, and those who worked on the frontlines and had psychiatric history scored higher (Table 3).



TABLE 2 Moral injury symptoms scale and subscale scores.
[image: Table2]



TABLE 3 Total moral injury scores on MISS-HP against background characteristics.
[image: Table3]



3.3. Moral injury-related clinically significant distress and impaired functioning

40.7% (N = 171) of respondents had MI related clinically significant distress and impaired functioning, 14.3% of whom suffered from the highest level of severity (Table 4).



TABLE 4 Moral injury related distress and impaired functioning severity levels.
[image: Table4]



3.4. Predictors of moral injury

Gender, department, and history of psychiatric illness were major predictors of MI related clinical distress and functioning impairment, which was 1.9 times higher in females than males and 2.5 times higher in those with a history of psychiatric illness (Table 5).



TABLE 5 Predictors of moral injury-related clinically significant distress and impaired functioning.
[image: Table5]




4. Discussion

Moral awareness, moral distress, clinical burnout, and MI all exist on a continuum. Healthcare providers may suffer from MI, leading to clinical burnout characterized by emotional exhaustion, depersonalization and detachment from work, upon repeated and rampant exposure to PMIEs. Moral distress is unavoidable in healthcare; however, concerted efforts can be made to minimize the risk of MI and clinical burnout through administrative interventions, structural reforms; and leadership and peer support for the frontline staff (20).

In our sample, the total Median and IQR scores of MI among healthcare providers during the 4th COVID-19 wave were 37 (28–47), and Mean and Standard Deviation scores were 37.7 ± 14.5, comparable to the Mean (SD) scores of 32.31 (13.26) reported in a study on German and 36.8 (13.3) among the US health professionals during the first wave of the Pandemic (19, 21). Moral concerns; and moral emotions such as guilt and shame, a sense of betrayal, and loss of trust were the higher-scoring subdimensions in our study. These results tie well with the experiences of the United Kingdom NHS health professionals that constituted a sense of betrayal and feeling of being ‘dehumanized’ by the local government, trust management and healthcare leadership during the COVID-19 pandemic. These concerns were mainly centered on a sense of loss of autonomy in patient care, and the ethically questionable decisions imposed on the healthcare providers by the leadership, hence curtailing the process of moral repair (22). Literature reveals that healthcare providers initially experienced fear of stigma, contracting the infection and transmitting it to family and vulnerable patients followed by a sense of alienation from patients and their families, and betrayal by coworkers and management during the COVID-19 pandemic (23).

In comparison to the findings of our study, in which the most eminent moral emotions were guilt and shame, the United Kingdom health professionals reported feeling angry, frustrated, and helpless during the pandemic (22). The feelings of guilt and shame among healthcare providers were driven by the assumptions of personal responsibility to compensate for systemic loopholes in the underfunded and under-resourced healthcare system. Being forced to work beyond competencies and expertise to sometimes provide substandard and poor-quality care and being put at the disposal of morally challenging situations due to organizational issues added to the psychological burden among healthcare providers during the pandemic (24).

Our results illustrated higher scores on the subdimensions of moral concerns and negative moral emotions such as guilt and shame; sense of betrayal and loss of trust. Ethical concerns and moral emotions indicate moral values and their expression, which may vary across sociocultural dynamics and may also be suggestive of individual factors related to moral resilience. We also found comparatively lower scores on difficulty forgiving oneself and others, struggles with faith, and loss of religious faith which are indicative of the religious and spiritual dimensions. Notably, higher ethical concerns and weaker spiritual beliefs have been linked to less moral resilience thus predicting MI related psychological distress in healthcare providers during the pandemic (25, 26). Forgiveness in the context of morally wounded healthcare providers implies handling anger towards oneself and others effectively and minimizing negative self-attributions and views of others. Various forgiveness interventions may be incorporated in psychological trauma care to restore positive cognitions, improve psychological and emotional well-being, and heal the sufferer’s relationship with oneself and others (27).

The prevalence of MI among health professionals ranged between 13.8 and 45.6% in the first waves of the pandemic across several high to upper-middle-income countries (25, 27–29). The prevalence of moderate to severe MI related distress and impaired functioning in our sample even during the fourth wave was as high and comparable as 40.7% with 14.3% having severe levels. In our study, females, junior participants, those having less than 5 years of experience, who provided direct COVID-19 care or had a history of psychiatric illness had higher total MI scores. A study from China conducted during the first wave of the pandemic also found that female gender, direct COVID-19 care, and junior-level staff positions were associated with higher levels of MI (27). Contrary to our results that showed higher MI scores in respondents with less than 5 years of experience, a study from the US mid-Atlantic region reported higher levels in those having more than 20 years of experience. Previous research highlighted that the participants with decades of experience had decreased reserves of moral resilience and higher levels of MI (25). Another US-based study reached a conclusion similar to ours in which younger age and lesser professional experience predicted MI (26).

We found that female gender, working in surgery and allied departments and history of psychiatric illness were major predictors of clinically significant distress and impaired functioning. Working on the frontlines or providing care to COVID-19 patients did not predict the severity of MI related distress in our study. A Canadian study correlated low moral resilience reserves and a high risk of MI related negative consequences with female gender and a history of psychiatric illness and also illustrated that moral resilience was a moderator between exposure to PMIEs and moral distress. However, direct care of COVID-19 patients was linked to higher levels of moral distress, anxiety, and depression, in contrast to our findings that frontline work did not predict higher MI related distress (30). Rushton and others also underscored that moral resilience was a stronger predictor and moderator of the negative sequelae of MI than working on the front lines (25).

The concept of low moral resilience uncoils the individual aspects that may make vulnerable staff more prone to the negative consequences of exposure to morally distressing situations. However, the protective resilience factors did not remain significant over a longitudinal course of 3 months since the onset of COVID-19, as elucidated by previous research (31). Healthcare providers who committed medical errors or experienced severe clinical burnout had higher odds of suffering MI (26). The “second victim” experience after being involved in patient harm was more prevalent during the pandemic compared with pre-pandemic times, in the presence or absence of clinically significant burnout syndrome. MI predicted clinical burnout during the pandemic (32).

MI related emotional disturbances may have serious psychiatric implications, resulting in depression, anxiety, PTSD, and suicide among healthcare providers (27, 33, 34). In previous research, the estimated risk of depression during the pandemic was 4.2 times and that of anxiety 3.8 times higher in the healthcare providers who experienced MI in comparison to the general population (27). Moreover, suicidal ideations were around three times higher in healthcare workers who had experienced psychological trauma and MI during the pandemic (35).

Previous research on MI among war veterans, military healthcare providers, first responders such as police servicemen, and essential workers during the COVID-19 pandemic indicates that MI is to be viewed as an ethical and social justice issue, as well as an occupational hazard (11, 36, 37). The non-conducive environment and psychological stressors at the workplace predicted high severity of MI among healthcare providers in a longitudinal course during the pandemic (31). The sense of personal safety and security, the right to rest and adequate sleep, flexible work hours and human resource policies, monetary benefits according to workload, administrative support, and protection from infection were various unmet fundamental human needs linked to MI in healthcare providers during the pandemic (13, 35).

Healthcare providers around the globe attribute chronic organizational and management issues such as underfunding and understaffing to their incessant struggles with moral distress and its adverse outcomes during the pandemic, therefore calling for systemic reforms (22, 24, 25). The organizational culture lacking ethical decision-making processes at all levels of management subjects the workers to high psychological and emotional demands through lack of rewards, poor social support, and substandard quality of work (29). It is imperative to follow a structured approach to difficult decision-making in times of crisis to ensure transparency, clear communication with the frontline staff, and their utmost support in carrying out such decisions (12). Moreover, long-term systemic reforms and organizational changes are required to ensure the well-being of healthcare providers during times of disaster (24).

Healthcare providers also need to establish a balance between their well-being and their duty to healthcare. Self-care and self-stewardship practices in challenging times may help healthcare providers avoid MI and its long-term adverse consequences through skillful management of their well-being and health (38). High-quality and accurate communication with the frontline staff about the expected nature of work and its physical and mental health consequences; discussions about PMIEs, critical incidents, and patient safety issues; “Schwartz-centered rounds” to reflect on the emotional aspects of work, and “buddy system” to pair the experienced and inexperienced team members for direct supervision and support are a few of many effective communication and teamwork strategies (39). Early screening and identification of the struggling staff, ongoing monitoring of those exposed to PMIEs, informal support through a sense of solidarity and camaraderie among the trauma-informed and trained staff, and formal support through specialist consultations, cognitive behavioral and trauma-focused Therapies are the administrative responsibilities (40).

Self-care is pertinent to function optimally during such unprecedented times. Furthermore, mutual support and effective communication among team members may be helpful in processing negative emotions and managing stress. Hospital-level interventions constitute good supervision of the junior staff to incorporate positive values and attitudes towards patient-centered care, and psychological safety through the fulfillment of physical and financial needs, competency-building, and pre-trauma exposure training. Regular feedback mechanisms related to actions, policies, and initiatives of the administration and high-ups, and flexible redressal of healthcare providers’ needs may be effective in building trust in leadership. The systemic reforms and organizational changes such as focusing on funding, staffing, etc. would not occur overnight and require prioritization and collaborative efforts throughout the disaster preparedness cycle.

Minimal evidence in terms of original studies on MI in healthcare providers or clinicians is available from around the world (41). To our knowledge, this is one of the pioneer studies from Pakistan that addressed MI and ascertained its prevalence and predictors in healthcare providers during the COVID-19 pandemic to add to the body of research from around the world and inform all levels of policy decisions locally. We would also like to highlight a few caveats and limitations in our study. On account of the cross-sectional design of our study and lack of baseline MI levels prior to the pandemic and its longitudinal course afterward, it is difficult to attribute MI exclusively to the COVID-19 pandemic. Therefore, we recommend future studies to assess MI in healthcare providers in the absence of a crisis or a combat situation. We also recommend qualitative exploration of the lived experiences of healthcare providers with MI. The small convenient sample from tertiary care hospitals in one city also limits the generalizability of the results over clinicians or healthcare providers working across the country. We included only the clinician staff in our sample whereas MI may occur in any healthcare worker group involved in direct healthcare or any level of healthcare decision-making. In view of that, our study does not establish differences in MI among different staff positions. Therefore, we recommend the future studies to include and compare the phenomenon among multiple groups and staff positions including the nursing, administrative, and support staff, which was not an objective of our study. In our study, we used the original English version of MISS-HP. We recommend cultural adaptations of the scale in the local Urdu language to understand the phenomenon of occupational moral distress and injury in healthcare providers across socio-cultural dynamics.



5. Conclusion

The COVID-19 pandemic weighed heavily on the psychological and emotional well-being of healthcare providers including clinicians/physicians worldwide by exposing them to morally distressing situations, especially in the underfunded and resource-constrained healthcare systems of low-income and lower-middle-income countries. Many left their jobs in the health sector globally during the pandemic and others continued to suffer from ongoing psychological and emotional sequelae. This paper concludes that a considerable proportion of clinicians in our sample suffered from MI even during the fourth wave of the COVID-19 pandemic in Pakistan. Even though individual resilience and self-efficacy factors may help the service providers effectively process moral distress and negative emotions, MI has an occupational health dimension, deep-seated in systemic loopholes, that warrants organizational reforms, particularly the need for emphasizing the well-being of service providers as a crucial component of disaster preparedness and response. Moreover, we recommend further research into the subject to identify cross-cultural differences in MI and its dimensions among healthcare providers.
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Exercise is an evidence-based treatment for depressive symptoms, yet it often requires specialised knowledge, equipment, or professional supervision. Lay people in certain contexts, for example in remote locations or under pandemic restrictions, often lack these resources and thus cannot use exercise to manage their depressive symptoms. We developed a two-week home exercise program that bypasses these barriers and tested it in university students during pandemic restrictions. In an online study, we recruited 49 participants to complete a week of baseline symptom monitoring then follow the exercise program for 2 weeks (6 sessions) at home. The exercise program involved aerobic and resistance training; each session lasted approximately 45 min. After 2 weeks of the intervention, participants reported lower depressive (standardised [image: image] = −0.71 [−1.05, −0.38]) and anxiety ([image: image] = −0.87 [−1.19, −0.55]) symptoms. Although we cannot make causal conclusions, our results suggest that the brief home exercise program may have potential to reduce depressive symptoms in young adults.
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1. Introduction

Depression is the leading cause of disability, affecting 265 million people worldwide (1). Around 21% of Americans suffer from depression in a given year (2), and this number increased to 33% during the COVID-19 pandemic (3). Physical exercise is one of the widely accepted effective interventions to treat mild to moderate depressive symptoms (4). It may be as effective as antidepressants (5).

The effectiveness of exercise in reducing depressive symptoms relies on the combination of several factors such as the type of exercise, its intensity, and the general context in which it is completed. Aerobic exercise, which targets cardiovascular and respiratory systems, improves depressive symptoms; combining it with resistance training, which targets neuromuscular function, may further increase its effectiveness (6). Vigorous exercise, which requires more energy and physical effort to complete, is also more effective than less intense activities, such as stretching or walking (6). While type and intensity increase the effectiveness of exercise itself, the social context also contributes to compliance. For instance, exercising alone and in groups together increases compliance overall more than exercising either only alone or only in groups (7). Finding the optimal combination of factors to reduce depressive symptoms often requires specialised knowledge and access to particular types of equipment. However, access to these can be scarce in areas with few kinesiologists, in regions affected by public health crises such as the COVID-19 pandemic, or for predominantly low-income populations (e.g., university students). Indeed, a lack of access to specialised knowledge and equipment are common barriers to using exercise to for depressive symptoms management (8). A possible solution, then, would be to develop a “ready-to-use,” free, and safe intervention with all the necessary information, such as specific exercises, as well as their frequencies and duration. Such an intervention would be particularly useful if it could be completed at home without specialised equipment. Few interventions of this type exist, despite many remote exercise programs having been developed for various populations. To address this need, we developed a standardised exercise program and tested it over 2 weeks on university students with depressive symptoms. We tested the program during the peak of the COVID-19 pandemic lockdowns (i.e., closed gyms, overnight curfew), during which such an intervention would be most useful. The program requires no special equipment, can be quickly explained, and needs no supervision. A potential drawback of generic programs, however, is the lack of personal attention and individualisation; indeed, presenting treatments as personalised may enhance their effectiveness in some settings (9). Expecting personalisation may be especially relevant for exercise, where there is often considerable individual variation. We therefore also tested whether presenting the intervention as personalised (without actually adjusting any intervention elements) could remedy the issue. We hypothesised that participants in both groups would report a reduction in depressive and anxiety symptoms, but especially so when the intervention was presented as having been personalised to them.



2. Materials and methods


2.1. Participants

We focused on university students due to their high levels of reported mental health problems (10). Using a pre-screening, we recruited 54 students who scored 10 or higher on the Beck Depression Inventory-II, reported no prior diagnosis of depression or other psychiatric disorders, were not taking any psychoactive medications, and were not actively exercising (defined as exercising at least 3 times per week). Participants enrolled in the study between February and June 2021 in Montreal, Canada, while most social and physical activities were restricted and classes were online due to the COVID-19 pandemic. We excluded 5 participants from the final sample given that they quit the study before being assigned to the condition. The final sample included 49 participants. They were on average 23.1 years old (SD = 4.0) and predominantly female (80% women). The study was approved by the McGill University Research Ethics Board (#20–11-007).



2.2. Intervention

Participants followed a 14-d intervention program requiring no prior training or specialised knowledge about physical exercise. The program was based on the literature and included both resistance and aerobic exercises to maximise the reduction of depressive symptoms (6, 11); it was also designed to be feasible to complete at home. It began with a warm-up of 5 min of walking or climbing stairs. Next, it included resistance training with 4 sets of 15 repetitions of each of the following exercises: lunges, push-ups, squats, makeshift rowing with a towel for resistance, and back bridges. Finally, the program suggested 4 sets of 30 s of front plank and side planks on each side. The program also included aerobic exercise involving 15 min of brisk walking outside (see the full program in the Supplementary Material). Participants were free to choose the order of the exercises and when to complete them during the day but were asked to do all exercises in one session each time. Each session lasted between 45 and 50 min.



2.3. Procedure

The study took place online. During the first virtual meeting, participants gave informed consent, completed the Beck Depression Inventory-II (BDI-II) and the Hospital Anxiety and Depression Scale (HADS), and then entered a waitlist. One week later, they attended another virtual meeting, during which they first completed the same questionnaires and then received the exercise intervention. The experimenter walked the participants through each step of the exercise program and encouraged them to follow it three times per week for the next 14 days (6 sessions). Participants were offered a bonus of $20 in addition to the study compensation of $30 if they reported having completed more than half of the sessions. If participants reported any suicidal thoughts (a score above 0 on the BDI-II suicide question), the experimenter discussed it with the participants and presented them with mental health resources available on campus.

To test whether the expectation of receiving a personalised intervention affected depressive symptoms, we randomised participants to a ‘personalised’ or ‘control’ group. The participants completed a series of questionnaires about their health history of depressive symptoms and personality traits. In the ‘personalised’ group, the experimenter pretended to tailor the intervention based on these individual questionnaire answers. Specifically, the experimenter described an algorithm developed in collaboration between McGill University and the UK Biobank to improve the treatment of depression. Participants in the experimental group then received the program presented as the algorithm’s choice given their individual responses. Those in the ‘standard’ group completed the same measures and received the same program, but it was instead described as a professionally developed standard exercise program intervention for depression.



2.4. Measures


2.4.1. Beck Depression Inventory-II (BDI-II)

The BDI-II assesses the severity of depressive symptoms over the past 2 weeks (12). The questionnaire has 21 items with scores ranging from 0 to 63, with 14 being the cut-off for mild clinical depression. Each item measures a specific area (e.g., sadness) and has answers varying from 0 to 3, for example, “I do not feel sad” (0 points) to “I am so sad or unhappy that I cannot stand it” (3 points). The scale’s internal consistency of the sample at baseline assessment was excellent (Cronbach’s 𝛼 = .92).



2.4.2. Hospital Anxiety and Depression Scale (HADS)

The HADS measures depression and anxiety over the past week (13) and is widely used for a variety of clinical populations. The questionnaire includes 14 items: 7 for anxiety and 7 for depression. Participants answer items such as “I feel tense or ‘wound up’” on a scale from 0 (Not at all) to 3 (Most of the time). Anxiety and depression are measured separately with scores ranging from 0 to 21 and a clinical cut-off of 8 for both. Internal reliability for subscales was acceptable or high at baseline assessment (HADS-D 𝛼 = .78, HADS-A 𝛼 = .87).




2.5. Analysis plan

We separately tested the effectiveness of the intervention to reduce symptoms of depression and anxiety in an intention-to-treat analysis. We ran two separate mixed-effects models on the outcomes (depressive and anxiety symptoms) given the time (pre- or post-intervention), the condition (control or personalised), and the interaction between the two variables, with a random intercept for each participant. We tested the main effects on each dependent variable (the effect of the intervention overall) and the interaction (the effect of expectation on treatment effectiveness), using a Type I error rate of.05 and directional tests (nlme package in R, version 4.3.1). To account for missing values, we used multiple imputation with predictive mean matching (14) from the mice package in R. We predicted that depressive symptoms would be lower post-intervention, and especially lower in the ‘personalised’ group when compared to control. The design, sample size, and analyses testing the effects of expectation on treatment outcomes (interaction effect) were pre-registered online, but we stopped data collection early.1




3. Results


3.1. General effectiveness of exercise

Participants reported clinically meaningful reductions in depressive symptoms after completing the intervention. Participants improved by 10.8 points, or 40%, in their depression scores on the BDI, which ranges from 0 to 63 (standardised [image: image]BDI-II = −0.71 [−1.05, −0.38], p < .001). They reported similar reductions on the depression scale of the HADS, which ranges from 0 to 21, with decreases of 2.6 points ([image: image]HADS-D = −0.63 [−1.03, −0.23], p = .003). Similarly, participants decreased on their anxiety symptoms by 3.8 points after the intervention ([image: image]HADS-A = −0.87 [−1.19, −0.55], p < .001). All reductions were clinically significant, given the minimal clinically important difference (MCID) threshold of between 1.7 and 2.5 raw points for each subscale of the HADS (15, 16), and a MCID threshold of 17.5% reduction for the BDI-II. From the final sample, 38 participants (78%) reached the MCID on their BDI scores, and 28 participants (57%) on their HADS-D scores.

During the first week, participants showed no reductions in symptoms on any measures ([image: image]BDI-II = −0.02 [−0.20, 0.16], [image: image]HADS-D = 0.07 [−0.22, 0.37], [image: image]HADS-A = 0.00 [−0.23, 0.23]), suggesting that simply being enrolled in a study or answering questionnaires did not lead to symptom reduction (Figure 1).

[image: Figure 1]

FIGURE 1
 Participants (N = 49) reported large reductions in depressive and anxiety symptoms after following the exercise intervention for two weeks. The reductions were similar across the two groups. Dots show means, shaded regions show 95% confidence intervals.




3.2. Personalisation manipulation

Participants reported similar reductions in anxiety and depression in both groups (interaction [image: image]BDI-II = −0.21 [−0.68, 0.26], [image: image]HADS-D = 0.05 [−0.50, 0.61], [image: image]HADS-A = 0.17 [−0.28, 0.62]) (Table 1).




4. Discussion

We tested whether a two-week home-based and unsupervised exercise intervention could improve depressive and anxiety symptoms for university students during a COVID-19 lockdown. Participants reported large reductions in depressive and anxiety symptoms after following the intervention for only 2 weeks. Believing the intervention to be personalised to one’s symptoms and health characteristics did not affect its efficacy and led to similar improvements in depression and anxiety.

Our intervention has several strengths. The program requires no supervision, specialised equipment, or prior knowledge of exercise, and includes familiar exercises. Our program can allow individuals to quickly begin the intervention without the need for training or supervision, overcoming a common barrier to engaging in exercise (8). Indeed, lacking concrete knowledge of how to begin a habit is a common barrier to uptake.

Further, participants in the study showed large improvements in depressive symptoms after only 2 weeks. This is faster than most existing interventions in the literature, which last 10 weeks on average (17). Our study demonstrated that exercising may potentially rapidly decrease depressive symptoms; however, a longer intervention is likely needed to maintain the initial gains in improvement and implement regular physical activity in daily life. Nevertheless, a brief intervention could be helpful for individuals suffering from milder depressive symptoms, as exercise is most effective for mild to moderate depression (11). Future studies may also test the intervention as a tool to prevent relapse for those who are currently in remission but are dealing with external stressors.

The remote nature of the exercise program may be especially useful for people living in rural areas, far from physical activity centers, or those who exercise less. Given that physical activity is generally declining around the world (18) and that increases in sedentary behaviour may be associated with a higher risk of depression (19), our simple exercise intervention may present a potential buffer. Future studies could explore whether the level of baseline sedentary lifestyle moderates the effectiveness of remote exercise interventions. Finally, the program was equally effective when presented as standard or personalised to individual characteristics. We expected that the typical approach of tailoring exercise to an individual’s needs may increase expectations of effectiveness. Here, we present tentative evidence that framing related to personalisation may play a smaller role in remotely delivered exercise programs.

The largest limitation in our study is our inability to make causal conclusions due to the lack of a no-intervention control group. Although both groups showed reductions in depression and anxiety, and these reductions began after the baseline monitoring, it is unclear to what extent these may have been caused by demand characteristics, positive expectations, reductions in the stressors associated with the university semester, or simply the passing of time. However, the effect sizes of such a brief intervention in a pilot study are sufficiently promising to warrant further study against a no-intervention control group. For example, studies could test the intervention against an active control such as stretching, as well as in various populations with different levels of baseline physical activity. With rates of depression increasing and those of physical activity decreasing around the world, accessible exercise programs may be a sustainable option to mitigate both.



TABLE 1 Regression model coefficients for confirmatory findings.
[image: Table1]
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Objective: The objective of this study was to explore the learning preferences and habits of medical students during the pandemic home e-learning, and to investigate the incidence of adverse emotions, optimistic character level and coping style. To explore the influencing factors of adverse emotions.

Methods: A cross-sectional survey was conducted in China from March to June 2022. Medical students were recruited from three universities in China, and a questionnaire survey was conducted. The questionnaires consisted of a “e-learning preferences and habits questionnaire”, life orientation test questionnaire (LOT-R), and simple coping style questionnaire (SCSQ). Finally, a total of 492 medical students who met the inclusion and exclusion criteria became the research subjects and completed the survey.

Results: A total of 57.7% believed they experienced no adverse emotions during home e-learning. ① During the COVID-19 pandemic, the score of optimistic personality of medical students was (7.25 ± 1.933), and the score of pessimistic personality was (5.82 ± 2.240). The score of positive coping was (21.75 ± 5.379), and the score of negative coping was (11.75 ± 3.611). ② The occurrence of medical students' adverse emotions during e-learning was influenced by “Whether there is a private, quiet space to study”, “Degree of knowledge mastery”, “Physical discomfort or not”, “Keep a regular schedule or not”, “Optimistic personality tendency”.

Conclusion: This study demonstrates the during home e-learning, most medical students have their own learning equipment and can meet their learning needs. Their favorite mobile device to use is a mobile phone, and their favorite method of teaching is to provide course playback. More than half of medical students believe that they have some inconvenience in conducting research during home e-learning. With regard to teacher's real-time screen, the largest number of medical students support teachers turning on live screens so that they feel like they are interacting with the teacher. The preference for blended teaching is highest among medical students. In general, medical students were highly adaptive of the newest e-learning approach. Based on the statistic analysis, the factors that “Whether there is a private, quiet space to study”, “Degree of knowledge mastery”, “Physical discomfort or not”, “Keep a regular schedule or not”, and “Optimistic personality tendency” may be the influencing factors for the occurrence of adverse emotions.

KEYWORDS
e-learning, coping styles, personality traits, medical students, COVID-19 pandemic


1. Introduction

The emergence of novel coronavirus caused a pandemic that had the potential to result in infectious pneumonia that could lead to acute lung injury, acute respiratory distress syndrome and even death (1). The World Health Organization (WHO) named this coronavirus COVID-19 (2). On 30 January 2020 following the recommendations of the Emergency Committee, the WHO Director General declared that the outbreak constitutes a Public Health Emergency of International Concern (PHEIC) (3). The WHO designated COVID-19 a pandemic in March 2020 (4) [as of May 5, 2023, the WHO no longer considered COVID-19 a pandemic (5)]. In order to lower infection rates, several nations throughout the world had adopted physical quarantine measures (6–8).

In this case, the pandemic had a significant impact on traditional face-to-face education. Secretary-General of the United Nations Antonio Guterres (9) stated that as of mid-July 2020, schools in over 160 countries had closed, effecting over 1 billion students. This pervasive and persistent disruption induced by COVID-19 had resulted in a paradigm shift in the delivery of knowledge in global educational systems (10). As instruction plans were derailed (11), the graduation of some medical students was delayed and their commencements postponed (12, 13). But at the same time, the spread of the pandemic had led to the demand for medically-related talent continued to rise (14).

Consequently, some medical schools (15, 16) began to investigate network-based distance education. There were numerous instances of online learning model exploration in China (17). In this phase, various e-learning websites and platforms emerged (18), such as Massive Open Online Courses (MOOC), Superstar, Tencent and so on. This provided the necessary technical support for home e-learning. Universities were also actively exploring teaching improvement strategies to effectively improve the e-learning effect of medical students (19, 20). The benefits of this newly developed learning paradigm was that students can acquire more precise knowledge with greater efficacy, regardless of time constraints. There are also pertinent surveys indicating that students appreciate this instructional method (21, 22). On the contrary, the abrupt pandemic, the unexpected change of learning mode, and the greater learning pressure that medical students generally face may have a negative effect on their mental health (23).

Optimism is a cognitive construct. The optimistic personality trait refers to a dispositional tendency toward optimism in one's personality, which is primarily characterized by having high expectations for positive outcomes (24). Dispositional optimism is associated with better mental health (25) and physical health-related quality of life (26), better sleep quality, positive adjustment to stressful life events and coping mechanism (27, 28). Pessimistic personality traits, on the contrary, imply dispositional tendency to be more pessimistic, which is manifested by more negative expectations about the future. Different coping styles and personality traits may influence students' reactions to life events or stress, thereby influencing their psychological state, level of satisfaction, and perceptions of online learning.

This study investigated the learning status of medical students during the COVID-19 pandemic e-learning, explored the influence of personality traits and coping styles on individuals, and analyzed the influencing factors of medical students' adverse emotions. In order to understand the psychological state of medical students under major public health emergencies, and lay a foundation for the design and improvement of online learning courses for medical students and the promotion of mental health of medical students.



2. Objectives

The overall objective of this study was to explore the learning preferences and habits of medical students during the pandemic home e-learning, and to investigate the incidence of adverse emotions, optimistic character level and coping style. To explore the influencing factors of adverse emotions.


2.1. Specific objectives

(1) To investigate the preferences, habits and of medical students during the COVID-19 pandemic.

(2) To explore incidence of adverse emotions among medical students during the pandemic e-learning.

(3) To determine the factors influencing adverse emotions among medical students during the COVID-19 pandemic with respect to e-learning.




3. Materials and methods


3.1. Study design

This study employed a cross-sectional study design. We chose to use a cross-sectional survey (29) because it is helpful for us to understand the current situation of e-learning, coping styles and personality tendencies among medical students, and to explore the influencing factors of adverse emotions. At the same time, cross-sectional research methods have been used in most studies on e-learning (30, 31) or the mental state (32, 33) of college students during the COVID-19 pandemic. An anonymous and confidential online questionnaire was administered to medical students from three universities in China. The technique of convenience sampling was utilized. Due to the difficulty of population circulation caused by the pandemic, we chose this sampling method because it has the advantages of simple operation and easy data collection, and it has been used many times in other status investigation studies (34, 35) during the COVID-19 pandemic.



3.2. Study subjects

This was a cross-sectional survey. The survey was conducted from March to June 2022, which came at a time when most students were conducting home e-learning due to the pandemic. The research involved three universities: Zhengzhou University, Xinxiang Medical College and Guangzhou University of Traditional Chinese Medicine.

The participants were recruited with the help of teachers and student leaders at these schools. Inclusion criteria for recruitment were as follows: (1) the student majored in medicine; (2) the student's major adopted e-learning education mode instead of traditional face-to-face school teaching; (3) the place of participation in e-learning was home; (4) participation in this study was on a voluntary basis, and (5) the student had been participating in e-learning for at least 6 months since the pandemic. Exclusion criteria: (1) students who had been diagnosed with a mental illness by a doctor before the COVID-19 pandemic; (2) those who had started their internship, stopped studying, or had not participated in e-learning.



3.3. Instruments
 
3.3.1. Demographics and under environmental e-learning factors questionnaire

Author-designed, the demographics questionnaire included 12 questions. The 12 questions were gender, grade, family size, category of residence, single-child or not, “whether the e-learning caused excess expenditure,” network status, “whether there was an independent, quiet space at home to provide learning,” “whether there was a failure to attend classes on time,” knowledge mastery degree, “whether there was physical discomfort,” “whether you can keep a regular schedule”.

As for how these 12 questions were determined, we will give the following research and discussion process. First of all, gender, grade, family size, and category of residence were taken into account regarding the general characteristics of the participants. Subsequently, being a single-child in China may lead to coping poorly with stressful situations due to the country's unique policy in this regard (36). So, we thought that might be a contributing factor and asked a question related to whether or not the student was an only child. The next two questions were “network status” and “whether there was an independent, quiet space at home to provide learning”. According to social learning theory, the interaction between environment and learners affects learners' cognitive activities and explicit behaviors (37). In the online education environment, family support and technical ease of use might be two key factors (38, 39). So, we thought that these might have an impact on learning outcomes and then on mood swings, including questions concerning this. The two questions immediately following were “whether there was a failure to attend classes on time” and “knowledge mastery degree”. In the online learning environment, when exposed to specific learning tasks, learners would have a certain degree of learning anxiety (40), such as how to perform well in online learning and obtain satisfactory performance. Learning anxiety could lead to the development of adverse emotions. The last two questions were “whether there was physical discomfort” and “whether succeed in maintaining a regular schedule”. We believed that keeping a regular schedule and good physical health might be the factors affecting mental health (41). Consequently, we considered investigating these two factors with two questions.



3.3.2. E-learning preference and learning habits questionnaire

The author-designed questionnaire was based on a number of interviews with medical students and relevant research (42–47). The questionnaire was designed to investigate students' habits, feelings and preferences during the e-learning. The content involved electronic product selection, teaching interaction methods preference, learning habits and other aspects. The Cronbacha's α in this investigation was 0.702.

The questionnaire was designed on the basis of small-scale interviews with medical students during e-learning and combined with relevant reference transfer. The items of the questionnaire were descriptive questions. We hoped to understand the habits and preferences of medical students during e-learning, so as to improve the satisfaction of medical students in the future. The questionnaire had good reliability, but it was not a strict scale, so the scores were not calculated nor were its items regarded as independent variables in the subsequent statistical analysis of the influencing factors of the incidence of adverse emotions. The survey results would be presented in a mainly narrative and descriptive manner, and the number of people who chose the same option for each question would be counted and expressed as a percentage.



3.3.3. The life orientation test questionnaire (LOT-R)

A study conducted (48) during the COVID-19 pandemic had shown that optimism as a protective factor could reduce the occurrence of adverse emotions such as anxiety, and we believe that optimism may be an influencing factor for the occurrence of adverse emotions. Therefore, we used this questionnaire to measure the score of optimistic personality tendency of medical students. This was a self-administered scale used to test the level of optimistic personality of the participants. This questionnaire was created by psychologists Scheier and Carver (49), and consisted of ten items, each with five possible responses: “strongly disagree,” “disagree,” “uncertain,” “agree,” and “strongly agree”. Participants responded to each item with these five possible answers depending on their level of agreement with that item. For assessment, a 5-point Likert scale is utilized. The specific calculation method was that the answer “strongly disagree” was assigned a score of 0, the answer “disagree” was assigned a score of 1, the answer “uncertain” was assigned a score of 2, the answer “agree” was assigned a score of 3, and the answer “strongly agree” was assigned a score of 4.

The scale included two subscales, which were scored in the following way when calculating the respective scores of the two dimensions. Items 1, 4, and 10 reflected the dispositional optimism tendency, such that the higher the cumulative score on these three items, the more likely respondents were to exhibit optimistic personality traits. Items 3, 7, and 9 reflected the dispositional pessimism tendency, such that the greater the cumulative score on these three items, the more likely the respondent was to display pessimistic personality traits. Items 2, 5, 6, and 8 were irrelevant filling items.

When calculating the total score of this scale, the three items of pessimistic personality tendency were scored in reverse, and they were accumulated with the score of optimistic personality tendency, which was the total score of this scale.

The Chinese version was translated by Lai et al. (50) and conducted on 248 Hong Kong university students, Cronbacha's α = 0.778. In a previous study of 519 medical students studying abroad in China during the COVID-19 pandemic, the Cronbach's α of the scale was 0.71 (48). In the present study, the Cronbach's α of the scale was 0.778.



3.3.4. Simplified coping style questionnaire (SCSQ)

Relevant studies (51, 52) had shown that positive coping style was beneficial to the mental health during the COVID-19 pandemic. Xie (53) adapted and translated this questionnaire into Chinese based on Folkman and Lararus' (54) Ways of Coping Questionnaire (WCQ). Xie's survey of 846 individuals demonstrated that this questionnaire was reliable and valid. In Xie's survey, Cronbacha's α = 0.899.

The questionnaire consisted of 20 items, each of which had four possible responses: “never”, “occasionally”, “sometimes”, and “often”. A four-level score of 0 to 3 Likert scale was used. Items 1 through 12 represented positive coping dimensions. The total score of these 12 items was the positive coping style score. The greater the total score, the more likely respondents were to adopt a positive coping style. Items 13 through 20 were negative coping strategies. The sum of these eight items was the total score of negative coping style. The greater the total score, the greater the likelihood that respondents would adopt a negative coping strategy. In a survey conducted by Yuan et al. (48) on medical students studying abroad in China during the COVID-19 pandemic, the Cronbach's α of the scale was 0.91. In this study, the Cronbach's α of the scale was 0.899.




3.4. Data collection method

The data were collected between March and June of 2022. An online questionnaire was used to capture data. Teachers and student leaders helped organize and recruit medical students, and then our team members established a Wechat group to explain the research process and purpose of this study in detail to these medical students through text notice, online meeting or telephone, and informed them that all information provided to the study would be confidential, the questionnaire would be anonymous, and they could voluntarily withdraw from the study at any time.

Then, we used a platform named “Wenjuanxing” (https://www.wjx.cn/app/survey.aspx) to distribute the formal self-administered questionnaire. The questionnaire distributed through the “Wenjuanxing” platform included two parts. The first part was an informed consent form, and the second part was a formal self-administered questionnaire. Participants had to sign the informed consent form before filling in the second part of the formal questionnaire.

Participants completed the survey anonymously to protect their confidentiality. Some questionnaires had the same answer from the beginning to the end, or the answers were inconsistent, which were considered as invalid questionnaires. All data from invalid questionnaires were eliminated from the analysis of the survey results. In this survey, 512 questionnaires were distributed, 510 were returned, and 492 were valid, for a recovery rate of 96.1%.



3.5. Statistical analysis

SPSS 24.0 is a professional statistical data analysis software. In previous COVID-19-related research (55) of, SPSS 24.0 had a good performance, so the data analysis of this study is conducted by SPSS 24.0. Data entry was performed using the double entry method. Firstly, descriptive statistics (56) were conducted on the demographic characteristics of the respondents, such as e-learning preferences and learning habits, as well as the adoption rate and percentage of count data. Then, the chi-square (57) was used to compare the incidence of adverse emotions under different demographic characteristics. While, the measurement data such as personality traits and coping style scores were expressed as ([image: image]) (48). T test (58) was used to compare the correlation between personality trait scores, coping style scores and the incidence of adverse emotions. Finally, the significant variables in the above chi-square test, T test and Pearson correlation analysis were used as the independent variables for subsequent regression fitting, and the occurrence of adverse emotions was used as the dependent variable for collinearity diagnosis. If there was no serious multicollinearity between the independent variables, binary Logistic regression (59) was used to analyze the factors affecting adverse emotions.




4. Results


4.1. Demographic and under environmental e-learning factors data

Among the 492 participants in this survey, 180 were male, accounting for 36.6% of the total, and 312 were female, accounting for 63.4%. Less than half of the respondents in the survey were postgraduate students (43.9%), and the rest were undergraduates (56.1%). In terms of family size, more than half of the respondents had a family size of 4–5 people (56.7%), followed by about one-third with 3 or fewer people (33.5%) and the smallest number of large families with 5 or more people (9.8%). Most of the respondents lived in rural areas, accounting for nearly half of the total sample (47.2%), and the remaining respondents were divided equally between town (26.4%) and city (26.4%). A quarter (25.0%) of the respondents were the only child in their family. More than half of respondents had incurred additional expenses (55.5%) due to home e-learning during the pandemic, the remaining respondents (44.5%) did not. Most of the respondents (52.2%) had a relatively stable network in their area, followed by a very stable network (28.0%); 16.1% of the respondents had a poor network connection their area, which would affect their study; and 3.7% of the respondents had a poor network signal, which would greatly affect their use. Most of the respondents had a separate, quiet environment at home for study (75.4%), while the rest (24.6%) did not. Nearly one third (31.5%) of the respondents failed to attend class on time, while the remaining 68.5% did not. The degree of knowledge mastery of the most respondents was basically grasped (51.8%), followed by partially mastered (38.4%), and the least was not mastered (9.8%). Nearly two-thirds of the respondents (65.2%) experienced physical discomfort during home e-learning. The remaining respondents had no physical complaints. 62.4% of the respondents could keep a regular schedule, while the remaining 37.6% could not. The demographic data of the study subjects were listed in Table 1 along with the number (N) and the corresponding percentage (%).


TABLE 1 Demographic characteristics of participants.

[image: Table 1]



4.2. E-learning preference and learning habits of medical students

In this survey, almost all respondents had their own home online learning equipment (98.6%). Regarding mobile devices used during home e-learning, mobile phone (78.9%) and laptop (78.7%) were the most frequently used, while desktop computer (7.1%) was the least frequently used. Most of the study equipment could meet the learning needs (82.7%). For the preferred teaching methods, the highest support rate was providing course playback (66.7%) and providing learning materials such as videos (63.4%), and the lowest support rate was the teacher taking roll call in class (21.1%) and asking students to turn on the camera for supervision (13.4%). As for taking notes in class, “listening to lectures and taking notes” was the most popular choice (37.8%). More than half (64.9%) of the respondents thought that there were some difficulties in scientific research during home e-learning, but it was within the acceptable range. For the view of the teacher's real-time screen, the highest support rate was to open the teacher's real-time screen so that you can feel the interaction with the teacher (32.3%). The proportion of respondents who preferred blended teaching (43.5%) was slightly higher than those who preferred face-to-face teaching (39.6%). Nearly two thirds (66.7%) of the respondents believed that home e-learning had some benefits. 56.7% of the respondents thought that they had no adverse emotions during home e-learning. And most of them (61.4%) thought that emotional problems did not affect their learning. As for the source of adverse emotions, more than one-third (33.7%) of the respondents believed it was due to their frustration regarding their difficulty in being self-disciplined when studying. For the reasons affecting the enthusiasm for class, the highest recognition rate was due to the lack of self-discipline (18.1%), followed by the lack of learning environment (15.7%). About half (49.0%) of the respondents thought that the effect of home-based learning was average. As for the main reason affecting the overall effect of home-based learning, the most recognized reason was the lack of learning atmosphere (42.1%). Other influencing factors included too many other things at home affecting study (56.5%), being affected by the Internet (23.2%), difficult to communicate with family members (22.2%), depressed atmosphere at home (16.5%) and people interrupting study (14.6%). Nearly a third of the respondents (32.3%) believed that the change in work schedule had a negative impact. The specific preferences and habits of medical students during home e-learning are shown in Table 2.


TABLE 2 E-learning preference and learning habits of medical students.

[image: Table 2]



4.3. Personality traits and coping styles of medical students

Four hundred and ninety two medical students participated in this study, and their LOT-R scores for dispositional optimism tendency were (7.25 ± 1.933) while personality pessimistic tendency were (5.82 ± 2.240), respectively. total score of optimistic personality was (13.62 ± 1.967). in the SCSQ, the positive coping style had a score of (21.75 ± 5.379) and the negative coping style had a score of (11.75 ± 3.611).



4.4. Effect of demographic characteristics on the incidence of adverse emotions

In this study, a total of 492 medical students were examined. Of them, 208 (42.3%) believed they experienced more unpleasant feelings while home e-learning. The findings revealed that: there were statistically significant differences in the number of family members, living environment, excess expenditure, network status in the area, whether there was a separate and quiet space at home for study, knowledge mastery, physical discomfort, and whether to maintain regular work and rest (P < 0.05) when comparing the general information of medical students and the occurrence of adverse emotions under the factors that may lead to adverse emotions. For information, see Table 3.


TABLE 3 Independent variables with significant results in the comparison of the incidence of adverse emotions among different demographic characteristics (P < 0.05).

[image: Table 3]



4.5. Correlation analysis of personality traits, coping styles and the incidence of adverse emotions in medical students

There were significant differences in the scores of optimistic personality tendency and positive coping style between medical students who had experienced adverse emotions and those who had not (P < 0.05). Figure 1 shows a boxplot of the personality tendencies and coping styles of medical students with different emotional conditions. When the participants were divided into groups according to whether they had adverse emotions or not, there were no statistically significant differences in pessimistic personality tendency and negative coping style between different groups. See Table 4 for details.


[image: Figure 1]
FIGURE 1
 Boxplot of the personality tendencies and coping styles of medical students with different emotional conditions. (A) Shows the comparison of optimistic disposition score and pessimistic disposition score between medical students with and without adverse emotions. (B) Shows the comparison of positive coping style scores and negative coping style scores between medical students with and without adverse emotions.



TABLE 4 The relationship between personality traits, coping style and the presence or absence of adverse emotions.

[image: Table 4]



4.6. The elements that affect medical students' emotions
 
4.6.1. Variables that were significant in univariate analysis were assigned values

Between the medical students who experienced negative feelings and those who did not (P < 0.05), there were significant variations in the scores of optimistic personality inclination and positive coping style. For information, see Table 5.


TABLE 5 Variables assigned for binary logistic regression.

[image: Table 5]



4.6.2. Binary logistic regression analysis of the occurrence of adverse emotions

Variables with significant results of chi-square test, T test and Pearson correlation test were used as independent variables (“Family size”, “Category of residence”, “Whether excess expenditure is incurred”, “Network status in the area”, “Whether there is a separate, quiet learning environment”, “Degree of knowledge mastery”, “Physical discomfort”, “Keep a regular schedule or not”, “Optimistic personality tendency”, “Positive coping style”), and “Whether adverse emotions occurred” was used as the dependent variable. Collinearity diagnostic method was used to determine whether there was multicollinearity between independent variables. The results showed that VIF values were all <5, indicating that there was no serious multicollinearity between independent variables. Binary logistic regression could be performed.

The significant variables in the univariate analysis were assigned in accordance with Table 5 and binary logistic regression analysis (input method) was performed with the “whether adverse emotions occurred” as the dependent variable. The outcomes revealed that the chi square value of the total model's significance test was 120.065, surpassing the significance threshold of 0.01 (P = 0.000), according to the results. The regression model fit was extremely good, as evidenced by the Hosmer-Lemeshow test score of 7.135, P = 0.522 > 0.05, which did not approach the significance threshold. Table 6 presents the binary logistic regression results. In order to make the data clear and visible, Figure 2 shows the radar chart of significant influencing factors in the regression analysis of adverse emotions. For all individuals, the percentage of correct predictions from this binary logistic regression was 74.4%. According to the results, “Whether there was a private, quiet space to study” (P = 0.005), “Degree of knowledge mastery” (P = 0.000), “Physical discomfort” (P = 0.000), “Keep a regular schedule or not” (P = 0.000) and “Optimistic personality tendency” (P = 0.002) were the influencing factors of adverse emotions. Tables 5, 6 include information in this regard.


TABLE 6 Results of binary logistic regression analysis of the occurrence of medical students' adverse emotions.
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FIGURE 2
 Radar chart of significant influencing factors of adverse emotions.






5. Discussion

The purpose of this study was to understand the habits, preferences and adverse emotions of medical students in the pandemic period of home e-learning. To investigate the personality traits and coping styles of medical students in the pandemic period. And explored the influencing factors of medical students' adverse emotions during this period. We speculated that the occurrence of adverse emotions might be related to personality traits and coping styles. The discussions will proceed sequentially in the order of study objectives.


5.1. E-learning preferences and learning habits of medical students

Nearly all respondents (98.6%) had their own learning equipment. At the same time, most of the respondents (82.7%) thought that their existing learning equipment could meet their learning needs. This showed that medical students' needs for learning equipment could be basically satisfied during home e-learning.

According to the survey results, the learning tool with the highest use rate of home e-learning during home e-learning among the respondents are mobile phones (78.9%) and laptops (78.7%). This suggests that mobile phones and laptops may be the most common learning devices used by medical students during home e-learning. This might be as a result of the portability and ease of use of smartphones and laptops. In addition, more technical assistance and app development were dependent on smartphones (60). This might also be a reason for the high rate of mobile phone usage.

The highest levels of preference for a particular teaching method were for “Provide course playback” (66.7%) and “Provide videos and learning materials” (63.4%). Course replays, learning videos, and learning materials were essentially online learning resources that students can use on their own. Based on this survey, it is evident that providing accessible resources during online teaching probably was the way medical students preferred.

Based on the respondents' responses to the question “What do you think about the real-time screen of teachers?” 24.6% of the respondents to this question agreed that “The real-time screen of teachers' teaching is better and has a sense of reality”, 32.3% of the respondents believed that “It is better to have a real-time screen of teachers teaching, and feel that they are interacting with teachers”. From this we can see that more than half of the students (56.9%) wanted to be able to see a real-time video of their teacher during home e-learning. The reason is that it is more realistic or gives students a sense of interaction. This indicates that medical students prefer to be able to meet the teacher during the online teaching process, which they feel is more realistic and conducive to effective interaction. Another study (18) of online medical teaching in China during the COVID-19 pandemic also showed that interaction through online chat or video made online teaching more attractive to students.

Furthermore, the survey also revealed that only 15.7% of the respondents reported not encountering any difficulties in scientific research during the period of home e-learning. Among the remaining respondents, 64.7% believed that home e-learning presented challenges in scientific research but could be overcome, while 19.5% of the students found it highly inconvenient. This indicates that the convenience of most medical students to do research may be affected to some extent, but most students think that this inconvenience is still acceptable.

The results of the survey showed that only 16.5% of the students thought that the home e-learning mode was bad for the overall learning effect, while 68.9% of the students thought that this learning mode was beneficial in some aspects. This indicates a high acceptance of the online teaching model among students and is similar to the results of a systematic review (61). In addition, 43.5% of the students were in favor of the implementation of blended teaching methods in the future. This is similar to the research results of Yu et al. (62), that is, blended teaching has the highest support rate and significant learning effect.

The survey showed that 42.3% of the students had adverse emotions during the home e-learning process. At the same time, 61.4% of the respondents believe that emotional problems do not affect learning. This suggests that medical students were highly adaptable to home e-learning during the COVID-19 pandemic. This is contrary to the findings of a meta-analysis (63) of the prevalence of anxiety, depression, and stress in students during distance learning. This may be due to the fact that the study was conducted late in the day, and the students have largely adapted to the learning style of online instruction. It could also be because the study looked at all college students, whereas this one looked at medical students. Because of a deeper understanding of the novel coronavirus among medical students and more comprehensive knowledge of infection prevention than ordinary college students, they may be less likely to have adverse emotions such as anxiety and fear.

Among the main causes of adverse emotions considered by students, the most recognized one was difficulty in self-discipline when studying (33.7%). However, a study (64) on nursing students' adverse emotions such as anxiety and inattention during COVID-19 showed that their adverse emotions mainly came from worrying about being infected. Second was the worry of struggling to cope with school. Similar results were obtained in a separate survey (65) of students who participated in online education during the COVID-19 pandemic, which also showed that the main source of adverse emotions such as anxiety was fear of becoming infected. The reason for such different results may be due to the fact that the two surveys were conducted in the early stage of the pandemic development in this area, when our general knowledge of the novel coronavirus was not high and there was a lack of effective prevention and control methods. During the COVID-19 pandemic, pandemic prevention and control had become the norm, fear of infection, which ranked first (64) in previous studies, declined and fear of difficulty coping with school became the most important source of adverse emotions. Therefore, the main source of adverse emotions of students studying online at home at this stage was learning anxiety (40) caused by difficulty in being self-disciplined when studying. However, further studies are needed to verify this hypothesis.

Students thought that the following were the primary reasons impacting the success of their home e-learning: lack of learning atmosphere (42.1%); restlessness (31.5%); lack of communication with peers (12.8%); and anxiety about the unfolding of the pandemic (6.3%). It is clear that the major factors affecting learning are a lack of a conducive environment and restlessness. Lack of a learning environment will make students lose school supervision, become affected by the learning environment around them, even causing learners to feel lonely (66) and lower their engagement and academic achievement (67). Other influencing factors include difficulty in communicating with family members, depressed atmosphere at home, and disturbance at home, among which the most recognized is that too many things at home affect study. This is consistent with the findings of Dost et al. (68).



5.2. The personality traits and coping styles of medical students during the COVID-19 pandemic

The survey's findings revealed that the optimistic personality tendency score for medical students was (7.25 ± 1.933), while personality pessimistic tendency score was (5.82 ± 2.240), respectively. Total score of optimistic personality was (13.62 ± 1.967). The total score of optimistic personality was similar to Kupcewicz et al. (69) in a survey of Polish nursing students during COVID-19. The score was higher than that of Song et al. (70) in a survey of stroke patients during the COVID-19 pandemic. This result may be understandable because nursing belongs to the category of medicine, so the life orientation test questionnaire (LOT-R) scores of nursing students (69) in previous study was similar to those of medical students in our survey. It had been suggested that quality of life has an effect on optimism ratings (71), which may account for the medical students had higher LOT-R scores than stroke patients.

This study found that during the period of COVID-19, the simplified coping style questionnaire (SCSQ) score of positive coping style of medical students was (21.75 ± 5.379), and the score of negative coping style was (11.75 ± 3.611). The score of positive coping style in this study was slightly lower than the result of Li et al.'s (72) survey on 6027 college students in China. The negative coping score was substantially higher than that of other studies (33, 72) and comparable to the negative coping score obtained by Huan et al. (73) in the survey of rural inhabitants conducted for the COVID-19. The reason for this result may be due to the different time when we conducted the survey compared to the other surveys (33, 72). Our survey coincided with the second wave of COVID-19 in China. The differences in the scores of negative coping styles may be due to the different stages of the COVID-19 pandemic when the survey was conducted. This difference may also be due to the fact that the respondents and the regions where the studies were conducted were not exactly the same.

Individuals who are accustomed to adopt positive coping styles when encountering difficulties are more likely to seek solutions to problems (51, 52) and face difficulties through behavioral change or cognitive reconstruction. Therefore, college students, who tend to adopt positive coping styles, may undergo cognitive reconstruction when facing the sudden change of teaching methods, and are good at discovering some advantages of home learning that are not found in classroom teaching, such as saving travel time, replaying courses, and more diverse learning materials. They simultaneously proactively modified their approach to learning by actively embracing online learning techniques such as utilizing electronic notes, accessing online answer resources, and engaging in discussions within virtual classrooms. Through positive behavior change and psychological adjustment, these students found that home online learning was not an insurmountable problem, and thus formed positive expectations for learning effect, that is, optimistic personality tendency (24). Optimistic students tend to view the development trend of the pandemic and the effect of home-based online learning positively, thereby reducing the occurrence of adverse emotions.

Therefore, college students, who tend to adopt positive coping styles, undergo cognitive reconstruction when facing the sudden change of teaching methods, and are good at discovering some advantages of home learning that are not found in classroom teaching, such as saving travel time, replaying courses, and more diverse learning materials. Through positive behavior change and psychological adjustment, these students found that home online learning was not an insurmountable problem, and thus formed positive expectations for learning effect, that is, optimistic personality tendency (24). Optimistic students tend to view the development trend of the pandemic and the effect of home-based online learning positively, thereby reducing the occurrence of adverse emotions. Tendency and negative coping style. This is consistent with the findings of Almansa et al. (32).



5.3. The elements that affect medical students' emotions

According to the results of chi-square analysis, gender had no effect on the occurrence of adverse emotions. This is consistent with a study (74) conducted among college students during the COVID-19 pandemic. Meanwhile, grade had no effect, too. This was consistent with the results of another survey (48) on anxiety and depression symptoms of overseas medical students during the COVID-19 pandemic. In contrast to another study (36), the effect of being a single-child on adverse emotions status was not significant in this study. The reason for this discrepancy may be due to the different regions in which the study was conducted. Because the cultural background of each region is different, the attitude toward the only child is also different.

Although in the chi-square test, family size, category of residence, extra cost, local network status and positive coping style were the influencing factors of the occurrence of adverse emotions, but in the binary Logistic regression with the occurrence of adverse emotions as the dependent variable, the influence of these factors on the occurrence of adverse emotions became insignificant. This may be due to the interaction between these factors and other independent variables.

Regression analysis revealed that the degree of knowledge mastery, the presence of physical discomfort, the ability to maintain a regular work and rest schedule, and the availability of a separate, quiet space at home to listen to lectures, optimistic personality tendency were the main influencing factors for the occurrence of adverse emotions. This revealed that the importance of the home environment for emotional states during home-based learning. It influences students' emotions and alters their learning experiences. When learning from home, as opposed to a school library or study room, distractions such as noise, interruptions from others, and other issues might make it difficult to focus on the task at hand. This can potentially lead to feelings of anxiety and frustration.

In addition, students may underestimate their knowledge due to new teaching techniques, a lack of textbooks, and other factors, which may cause them to feel anxious, worried, and other feelings. At the same time, this is accompanied by long hours of sitting, working, studying and looking at screens. The respondents may feel physically uncomfortable or even in a state of sub-health. Many times, these bodily discomforts (75) lead to unpleasant personal experience and even create adverse emotions. Difficulty in being self-disciplined when studying, lack of supervision, or concern over the spread of the disease during home study may also prevent many students from maintaining regular work and rest schedules. Adverse emotions are frequently brought on by irregular work and rest schedules and the sleep disturbance they induce (75).

Additionally, the scores of the optimistic personality tendency and the positive coping style of the medical students with adverse emotions were significantly lower than those of the group without adverse emotions, indicating that in the face of the sudden pandemic and the change in learning style, the optimistic are more likely to see the positive side of things from the reality that cannot be changed, consider problems from a positive perspective, and find benefits.




6. Conclusion

In conclusion, this study demonstrates the preferences, habits among medical students during the pandemic home e-learning. The number of medical students who did not have adverse emotions was more than that of those who did, and most of them thought that their emotional problems did not affect their study, showed that medical students had a good adaptability to home e-learning during pandemic. Based on the statistic analysis, the factors that “Whether there is a private, quiet space to study”, “Degree of knowledge mastery”, “Physical discomfort or not”, “Keep a regular schedule or not”, and “Optimistic personality tendency” may be the influencing factors for the occurrence of adverse emotions.



7. Recommendation

This study suggests that, for the most part, the medical students studied were able to adapt well to their home e-learning. What hindered this adaptability most was unstable internet connections, a lack of self-discipline in their studies, and being without a private and quiet working environment. It is recommended that if students want to improve their experience with home e-learning they should focus on making positive changes to these hindrances. Finally, it is also important to consciously cultivate students' optimistic disposition, which may require the joint efforts of students themselves, families, schools and so on.



8. Limitation

In the present study, we took into account that there are many kinds of adverse emotions, especially for the participants themselves are not aware of what adverse emotions they are experiencing, but this negative experience is easy to feel. Therefore, in order to identify the medical students with adverse emotions more comprehensively, we did not use the self-rating anxiety scale or the self-rating depression scale, which is widely used in other studies (74, 76). The disadvantages of this approach are also obvious. We only know that subjects have adverse emotions during home study during the COVID-19 pandemic, but we do not know what kind of adverse emotions they are, which needs further research and a more perfect research design to verify. In addition to this, the proportion of postgraduate students in the subject group of medical students in our study is relatively high, which exceeds the proportion of postgraduate students in the normal group of medical students, which may have an impact on the results of the study, and then affect the representability of this study to the whole medical student group. Last but not least, although another study considered the cause of students' adverse emotions (64), this factor was not considered in the design of the questionnaire in this study, so it is unknown whether the bad emotions of medical students came from problems with home e-learning or with the pandemic itself; this also represents a limitation of this study.
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Background: Observational studies have suggested that COVID-19 increases the prevalence of psychiatric disorders, but the results of such studies are inconsistent. This study aims to investigate the association between COVID-19 and the risk of psychiatric disorders using Mendelian randomization (MR) analysis.

Methods: We used summary statistics from COVID-19 Host Genetics Initiative genome-wide association study (GWAS) of COVID-19 involving 2,586,691 participants from European ancestry. Genetic variations of five psychiatric disorders including autism spectrum disorder (ASD) (N = 46,351), bipolar disorder (BID) (N = 51,710), major depressive disorder (MDD) (N = 480,359), anxiety disorder (N = 83,566), and schizophrenia (SCZ) (N = 77,096) were extracted from several GWAS of European ancestry. The inverse-variance weighted (IVW) method as the main MR analysis conducted. We further performed sensitivity analyzes and heterogeneity analyzes as validation of primary MR results.

Results: The IVW analysis found that COVID-19 hospitalization phenotype was the risk factor for BID (OR = 1.320, 95% CI = 1.106–1.576, p = 0.002) and SCZ (OR = 1.096, 95% CI = 1.031–1.164, p = 0.002). Moreover, we detected a significant positive genetic correlation between COVID-19 severity and two psychiatric traits, BID (OR = 1.139, 95% CI = 1.033–1.256, p = 0.008) and SCZ (OR = 1.043, 95% CI = 1.005–1.082, p = 0.024). There was no evidence supporting the causal relationship between COVID-19 susceptibility and psychiatric disorders.

Conclusion: Our results found that the COVID-19 hospitalization phenotype and COVID-19 severity phenotype might be the potential risks of BID and SCZ in European populations. Therefore, patients infected with SARS-CoV-2 should have enhanced monitoring of their mental status.
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 COVID-19, SARS-CoV-2, psychiatric disorders, schizophrenia, bipolar disorder, anxiety disorders


1. Introduction

Coronavirus disease 2019 (COVID-19) is caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection, which usually has respiratory symptoms as the main clinical manifestation and can also lead to multisystem involvement (1–3). Since the COVID-19 outbreak in December 2019, the World Health Organization has classified the COVID-19 outbreak as an international public health emergency (4, 5). Some clinical investigations suggest that the COVID-19 epidemic is a highly stressful event, which acts as an important stressor disrupting the physiological and psychological balance of individuals. This imbalance can potentially lead to various degrees of mental health problems in both social groups and individuals (6). Among patients in COVID-19 epidemic areas, the more common mental symptoms are nervousness, anxiety, worry, fear, insomnia and other symptoms or various symptoms of physical discomfort. In severe cases, some patients even develop psychiatric disorders, such as major depressive disorder and anxiety disorder, or relapse of their original mental illness (7–9). However, the strength and significance of the observed associations of COVID-19 with psychiatric disorders remain controversial.

An observational study involving 56,679 participants conducted in China showed that the risk of depression was 3.27 [95% confidence interval (CI): 1.84–5.80], anxiety disorder was 2.48 (95% CI: 1.43–4.31), and insomnia was 3.06 (95% CI: 1.73–5.43) in patients with COVID-19 (10). A cohort study conducted in the United States comprising 153,848 people showed that the risk of psychiatric disorders in patients with COVID-19 was 1.46 (95% CI: 1.40–1.52), including 1.41 (95% CI: 1.40–1.52) for sleep disorders, 1.38 (95% CI: 1.34–1.43) for stress disorders, and 1.35 (95% CI: 1.30–1.39) for anxiety disorders (11). A cross-sectional population study in South Korea showed that participants with moderate or severe depressive symptoms and anxiety symptoms accounted for 12.6 and 6.8%, respectively (12). In addition, during the COVID-19 pandemic, the disruption of the daily lives, physical activities, social life and educational progress of children and adolescents also had an impact on their physical and mental health, with symptoms such as anxiety, depression, post-traumatic stress disorder (PTSD), sleep problems and non-suicidal self-injury (13). A cross-sectional survey conducted after 2 months of COVID-19 quarantine in Saudi Arabia revealed that among adolescents, 15.5% had no symptoms, 44.1% experienced mild symptoms, and 13.0% exhibited potential PTSD symptoms (14).

SARS-CoV-2 infection or the presence of residual virus may lead to persistent psychiatric symptoms such as brain fog, memory loss, and decreased thinking and reaction ability (15). Additionally, the immune response triggered by the virus can have a long-lasting impact on the brain and other organs, including hormone feedback systems and blood biochemical transduction signaling systems (16). These effects can potentially trigger various biological responses. For example, under chronic stress, the brain signals the adrenal gland to release cortisol for extended durations, resulting in a malfunctioning hormone system and an overactive immune system. These factors contribute to an increased susceptibility to anxiety, depression, and other mental disorders (17).

A growing number of observational studies suggest that COVID-19 may potentially trigger the onset of mental disorders, such as anxiety disorders, depression, and even schizophrenia. However, traditional observational studies are often interfered by a variety of confounding factors, such as living environment, education level, and eating habits. Mendelian randomization (MR) is a causal inference method that relies on genetic variation. Its fundamental principle is to utilize the impact of randomly assigned genotypes on phenotypes in nature to infer the influence of biological factors on diseases, which can largely avoid potential confounding factors and reverse causality (18). Therefore, MR analysis, as an epidemiological method, is widely used to verify the causal relationship found in observational studies (19). In short, MR studies use genetic variation as an instrumental variables (IVs) to avoid confounding factors and reverse causality (20). In this study, we conducted a two-sample MR study to assess the causal relationship between COVID-19 and five important psychiatric disorders included autism spectrum disorder (ASD), major depressive disorder (MDD), bipolar disorder (BID), schizophrenia (SCZ), and anxiety disorder as outcomes.



2. Methods


2.1. Study design

We conducted a two-sample MR analysis to investigate the causal relation of COVID-19 traits on the risk of psychiatric traits (21). It is well known that MR studies are carried out under the assumption that instrumental variable (IVs) associated with exposure is independent of known or unknown confounders and that IVs affects outcomes only through exposure and not through other pathways (19). In this MR study, three COVID-19 traits (COVID-19 susceptibility, COVID-19 hospitalization, COVID-19 severity) as exposure, five psychiatric traits including autism spectrum disorder (ASD), major depressive disorder (MDD), bipolar disorder (BID), schizophrenia (SCZ), and anxiety disorder as outcomes.



2.2. Data sources and genetic instruments

We obtained summary-level data for COVID-19 susceptibility, hospitalization, severity from the latest version of the COVID-19 Host Genetics Initiative (HGI) GWAS meta-analyzes, round 6 (22). Diagnosis of COVID-19 cases relies on laboratory-confirmed infection of SARS-CoV-2, as well as electronic health record documentation or physician diagnosis of COVID-19. Additionally, self-reported COVID-19 infection from the patient is also considered. The exposure of COVID-19 susceptibility phenotype compared 112,612 European COVID-19 patients with a control population of 2,474,079 without a history of COVID-19. Patients who were diagnosed with COVID-19 and hospitalized due to COVID-19 were considered as a COVID-19 hospitalized cohort. The exposure of COVID-19 hospitalization phenotype compared 24,274 patients who were hospitalized due to COVID-19 with a control group (N = 2,061,529) consisting of individuals who were diagnosed with COVID-19 but were not hospitalized or were free of COVID-19. The COVID-19 severe cohort includes hospitalized patients who died from COVID-19, and those who developed respiratory failure and needed respiratory support (including tracheotomy, tracheal intubation, non-invasive ventilator-assisted ventilation, invasive ventilator-assisted ventilation, etc.) The exposure of COVID-19 severity phenotype compared 8,779 severe hospitalized individuals with a controls who were without severe COVID-19, or who were free of COVID-19 (N = 1,001,875).

We obtained summary-level data for five psychiatric traits from published multiplied studies with large sample sizes of European ancestry (23). Genome-wide association study data for Autism Spectrum Disorder (ASD), Major Depressive Disorder (MDD), Bipolar Disorder (BID), and Schizophrenia (SCZ) were sourced from the Psychiatric Genomics Consortium (PGC) (24–27). The PGC is an international consortium of scientists committed to meta-analysis of genome-wide genetic data, specifically focusing on psychiatric disorders. Summary-level data for anxiety disorders were obtained from a meta-analyzed, involving 83,566 participants (25,453 cases and 58,113 controls) from the UK Biobank (28, 29). The basic characteristics of GWASs, including exposures and outcomes, are listed in Table 1.



TABLE 1 Detailed information of the studies and datasets used for Mendelian randomization analyzes.
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2.3. IVs selection

To ensure that all screened IVs meet MR analysis standards, we have adopted a series of strict control steps. First step, to ensure the relevance of IVs, we extracted genome-wide significant single nucleotide polymorphisms (SNPs) from exposed GWASs. Only SNPs that value of p < 5 × 10−8 were considered strongly associated with exposure used as IVs. In the second step, to ensure the independence of IVs, we conducted linkage disequilibrium (LD) clumping (r2 < 0.001, window size = 10,000 kb) to select independent significant SNPs. In the third step, using the screened SNPs, we extracted SNPs from the outcome (psychiatric disorders) GWAS (30). We harmonized the exposure and outcome datasets using the “harmonise_data” function to remove ambiguous SNPs and create a new data frame combining exposure and outcome data. For SNPs not found in the outcome GWAS, after reconciling the above two sets of SNPs, palindromic SNPs with intermediate allele frequencies were removed, and the remaining SNPs were retained as primary IVs. In the fourth step, we conducted Steiger test, removed SNPs with “False” direction. We perfomed MR-PRESSO test, removed SNPs with horizontal pleiotropy (29). At same time, we used the Pheno Scanner database to examine selected IVs associated with other phenotypes that might influence the results (31). The detailed information for the selected SNP is shown in the Supplementary File. IVs screening flow chart is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Flowchart of instrumental variables selection strategy.




2.4. Statistical analysis

To address the potential pleiotropic effects of genetic variation, this study applied three MR analyzes to assess the causal effects of COVID-19 traits on psychiatric disorders. We applied the standard inverse variance weighting (IVW) method as the primary MR methods, which combined the Wald ratio of each SNPs on the outcome and obtained a pooled causal estimate. If there is heterogeneity, we use IVW random effect method. In addition, MR-Egger and weighted median (WM) methods, as further complementary methods to MR, these methods can provide more reliable estimates in a broader range of situations (31). MR-Egger regression can provide tests for unbalanced pleiotropy and considerable heterogeneity, whereas for the same underexposed variation it requires a larger sample size (20). MR-Egger method often yields inaccurate and statistically less significant results, especially when the number of SNPs is small. In addition, the value of the MR-Egger intercept term was far from zero, indicating horizontal pleiotropy (p < 0.05) (32, 33). Therefore, in our MR study, the MR-Egger method was mainly performed to detect pleiotropy. The WM method will return an unbiased estimate if more than one-half of the IVs were valid.

Horizontal pleiotropy occurs when exposure (COVID-19) related genetic variations directly affect the results by assuming multiple pathways other than exposure (psychiatric disorders). Therefore, we further conducted Cochrane’ s Q statistic, leave-one-out (LOO) analysis and MR-Egger intercept test to detect the existence of pleiotropy and evaluate the robustness of the results (33). When the p value of the Cochrane Q test is less than 0.05, there is heterogeneity. We also evaluate the horizontal multidirectionality based on the intercept term obtained by MR-Egger regression (34). In order to determine whether the causal estimation is driven by a single SNP, we performed a LOO analysis, in which each exposure-related SNP was discarded in turn to repeat the IVW analysis.




3. Results


3.1. Association of COVID-19 susceptibility with psychiatric traits

The IVW MR analysis suggested that there is no evidence supporting COVID-19 susceptibility as a risk or protective factor for five psychiatric traits, ASD (IVW: OR = 0.971, 95% CI = 0.926–1.019, p = 0.241), MDD (IVW: OR = 1.044, 95% CI = 0.949–1.149, p = 0.370), BID (IVW: OR = 0.894, 95% CI = 0.707–1.130, p = 0.351), SCZ (IVW: OR = 0.971, 95% CI = 0.847–1.114, p = 0.681), anxiety disorder (IVW: OR = 1.000, 95% CI = 0.999–1.002, p = 0.341). The MR results are shown in Table 2 and Figure 2.



TABLE 2 MR estimates for the causal effect of COVID-19 susceptibility on psychiatric disorder.
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FIGURE 2
 Associations of COVID-19 susceptibility with five psychiatric traits based on the IVW method. ASD, autism spectrum disorder; MDD, major depressive disorder; BID, bipolar disorder; SCZ, Schizophrenia.


The Cochrane’ s Q test suggested that there was no heterogeneity in the main MR analysis among the five psychiatric traits (all p values >0.05). Additionally, no horizontal pleiotropy was found, with an insignificant intercept from the MR-Egger test (all p values >0.05). The results of leave-one-out sensitivity analyzes suggested that the causal associations between COVID-19 susceptibility traits and psychiatric disorders were not affected by any individual SNP (Supplementary Figures S1–S5).



3.2. Association of COVID-19 hospitalization with psychiatric traits

In the IVW analyzes, one unit increase in log odds of hospitalization of COVID-19 was suggestively associated with higher BID risk (IVW: OR = 1.320, 95% CI = 1.106–1.576, p = 0.002) and SCZ risk (IVW: OR = 1.096, 95% CI = 1.031–1.164, p = 0.002). The IVW MR analysis suggested that there is no evidence supporting COVID-19 hospitalization trait as a risk or protective factor for ASD (IVW: OR = 0.982, 95% CI = 0.903–1.068, p = 0.681), MDD (IVW: OR = 1.036, 95% CI = 0.990–1.084, p = 0.119), and anxiety disorder (IVW: OR = 1.043, 95% CI = 0.977–1.114, p = 0.185). The MR results are shown in Table 3 and Figure 3.



TABLE 3 MR estimates for the causal effect of COVID-19 hospitalization on psychiatric disorder.
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FIGURE 3
 Associations of COVID-19 hospitalization with five psychiatric traits based on the IVW method. ASD, autism spectrum disorder; MDD, major depressive disorder; BID, bipolar disorder; SCZ, Schizophrenia.


Weak evidence of directional pleiotropy was found in the MR Egger intercept tests (all p values >0.05). The Cochrane’ s Q test suggested that there was no heterogeneity in the main MR analysis among the five psychiatric traits (all p values >0.05). The results of leave-one-out sensitivity analyzes suggested that the causal associations between COVID-19 susceptibility traits and psychiatric disorders were not affected by any individual SNP (Supplementary Figures S5–S10).



3.3. Association of COVID-19 severity with psychiatric traits

In the MR analysis, we detected a significant positive genetic correlation between COVID-19 severity and two psychiatric traits, BID (IVW: OR = 1.139, 95% CI = 1.033–1.256, p = 0.008) and SCZ (IVW: OR = 1.043, 95% CI = 1.005–1.082, p = 0.024). The IVW MR analysis suggested that there is no evidence supporting COVID-19 susceptibility as a risk or protective factor for ASD (IVW: OR = 0.994, 95% CI = 0.933–1.059, p = 0.863), MDD (IVW: OR = 1.002, 95% CI = 0.996–1.008, p = 0.349), and anxiety disorder (IVW: OR = 1.010, 95% CI = 0.961–1.061, p = 0.681). The MR results are shown in Table 4 and Figure 4.



TABLE 4 MR estimates for the causal effect of COVID-19 severity on psychiatric disorder.
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FIGURE 4
 Associations of COVID-19 severity with five psychiatric traits based on the IVW method. ASD, autism spectrum disorder; MDD, major depressive disorder; BID, bipolar disorder; SCZ, Schizophrenia.


We performed extensive sensitivity analyzes to validate the association between COVID-19 severity and the risk of psychiatric disorders. The Cochran’ s Q test did not detect the heterogeneity of effects across the IVs (all p values >0.05, Table 4). No apparent horizontal pleiotropy was observed as the intercept of MR-Egger was not significantly deviated from zero (Table 4). The leave-one-out results suggest that the causal effect was not driven by a single instrumental variable (Supplementary Figures S11–S15).




4. Discussion

In this study, we investigated the association of three COVID-19 traits (COVID-19 susceptibility, COVID-19 hospitalization, and COVID-19 severity) on five psychiatric traits (ASD, MDD, BID, SCZ, and anxiety disorder) using MR analysis for the first time. A risk effect was found in COVID-19 hospitalization and COVID-19 severity. Specifically, hospitalization of COVID-19 increased the risk of BID and SCZ. Moreover, COVID-19 severity also increased the risk of BID and SCZ. There is no evidence supporting COVID-19 susceptibility as a risk or protective factor for five psychiatric traits.

Our findings on the increased genetic susceptibility risk for BID and SCZ due to COVID-19 hospitalization and COVID-19 severity. Our study does not support the genetic susceptibility of COVID-19 and anxiety disorder which aligns with recent epidemiological observations in the United States and the United Kingdom (9, 35). The incidence of mental health symptoms and psychiatric disorders is higher in COVID-19 patients. One reason may be that the SARS-CoV-2 increases the risk of psychiatric disorders in patients by increasing the levels of inflammatory factors, such as interleukin-6 (IL-6) and interleukin-8 (IL-8), in the blood and cerebrospinal fluid (36). In a cohort study, the risk of new psychiatric disorders was 2.87 times (95% CI: 2.45–3.35) higher in patients with severe COVID-19 than in those with mild infections (37). This may be because critically ill patients are prone to cerebral hypoxia, which increases the occurrence of psychiatric symptoms through mechanisms such as neuronal dysfunction, brain edema, and increased blood–brain barrier permeability (38). In addition to SARS-CoV-2 infection, the main epidemic factors affecting public mental health also include isolation and unemployment. A survey from Hong Kong showed that the unemployment rate in Hong Kong increased from 3.7 to 4.2% during the COVID-19 pandemic (39). Unemployment usually has a negative psychological impact on individuals, making them prone to anxiety and depression. A prospective longitudinal study in the United Kingdom found that public anxiety and depression increased in the early stages of isolation and improved as the isolation measures were gradually relaxed (40). A retrospective study from China found an increased risk of first-onset schizophrenia in older adults at the beginning of the COVID-19 outbreak compared with a similar period from 2017 to 2019 (41).

Neuropsychiatric symptoms are a significant aspect of the long-term effects of COVID-19. These symptoms commonly include cognitive impairment, sleep disturbances, depression, anxiety, post-traumatic stress symptoms, and substance use disorders (42). A meta-analysis of mid and long-term neurological and neuropsychiatric manifestations of post-COVID-19 syndrome, which included 1,458 articles, showed a significant increase in the prevalence of neuropsychiatric disorders including sleep disorders, anxiety, and depression (42). However, the mechanisms underlying COVID-19 neuropsychiatric symptoms are still poorly understood. In the acute phase of COVID-19, research data indicate that the pathophysiological basis of neuropsychiatric injury mainly includes hypoxemia, hyperinflammatory state, and hypercoagulable state (43). The increase of pro-inflammatory cytokines, especially IL-6, is a characteristic of moderate to severe COVID-19, which can cause endothelial dysfunction, increase vascular permeability, and aggravate blood–brain barrier (BBB) dysfunction (44). The neuropathological data of the COVID-19 death patients suggested endothelial injury, microbleeds, microvascular basal layer destruction, and fibrinogen extravasation into the brain parenchyma (43). The above pathological changes suggested that the BBB was ruptured, which may be mediated by the new coronary-related inflammatory state. At the same time, strong inflammation in turn leads to a hypercoagulable state, and further causes microthrombus formation and microvascular endothelial damage (45). Cumulative static brain injury, hypoxia, inflammation, BBB dysfunction, and autoimmune are the mechanisms of psychiatric disorders in the late stage of COVID-19 (46). The persistence of autoimmunity and the presence of the virus can lead to chronic inflammation in patients with COVID-19. This chronic inflammation, especially characterized by imbalances in IL-6 cytokine levels, has been found to be associated with anxiety, depression, and traumatic stress (46). It is well known that the SARS-CoV-2 virus enters the brain by mediating the angiotensin-converting enzyme-2 (ACE-2) receptor and has a great impact on the central nervous system (47). Various inflammatory mediators, such as cytokines, chemokines, and various metabolites, are poorly regulated during infection, as well as in several psychiatric disorders, leading to brain tissue hypoxia and cytokine storm syndrome. Persistence of SARS-CoV-2 infection may also lead to exacerbation of pre-existing neuropsychiatric symptoms in patients (47). Yet the SARS-CoV-2 infection during the COVID-19 epidemic was not the only factor contributing to the occurrence of psychiatric disorders. A systematic review of neuropsychological and psychiatric sequalae of COVID-19 suggested that factors that emerging risk factors for psychiatric symptoms include female sex, perceived stigma related to COVID-19, infection of a family member, social isolation, and prior psychiatry history (48).

The advantages of using MR analysis design in this study are as follows. First, we use randomly assigned genetic variants to identify the causal effects of exposure (three important COVID-19 traits) on the results (five psychiatric traits). Based on the three basic assumptions of MR, we can reduce conventional bias and avoid reverse causality. Second, the SNPs strongly associated with COVID-19 and psychiatric traits selected in this study are from GWASs with a large sample size, which increases the reliability when interpreting the causal effect of the results. Third, this study selected five psychiatric traits, including anxiety disorders, autism spectrum disorder, major depressive disorder, bipolar disorder, and schizophrenia, in order to fully illustrate the causal relationship between COVID-19 and psychiatric disorders. Fourth, the conclusion became more convincing by confirming our results with several methods (IVW, WM, and MR-egger), and sensitivity tests (Cochran’ Q test, LOO analysis, and MR-Egger intercept test).

There are several limitations in this study that need to be acknowledged. Firstly, for three COVID-19 traits GWAS summary statistics used in this MR study were not stratified by age of onset and gender. Previous observational studies have shown that elderly patients are more likely to suffer from schizophrenia in the early stage of COVID-19 outbreak. Thus, MR analyzes could not be performed to assess the causal effect of different COVID-19 populations on psychiatric traits. Secondly, although the population of this study is from European descent. However, there may be differences in the diagnosis and treatment of COVID-19 in different European country regions, and there may be significant cross-regional differences in the prevalence as well as predictors of psychiatric disorders. Therefore, the conclusions of this study need to be viewed with caution, and cannot be applied to populations in regions such as Asia and Africa. Thirdly, despite a series of rigorous measures to screen for IVs, however, we are still unable to completely rule out SNPs with pleiotropic effect, and it is difficult to discuss the extent to which the conclusions are influenced by this phenomenon. Fourthly, epigenetic issues such as DNA methylation, RNA editing and transposon inactivation are inevitable pitfalls of MR analysis.



5. Conclusion

In conclusion, this MR study provided suggestive genetic evidence for the associations of COVID-19 hospitalization traits and COVID-19 severity traits with increased risks of BID and SCZ. Therefore, patients infected with SARS-CoV-2 should have enhanced monitoring of their psychiatric status. Further studies are required to illuminate the effectiveness of timely treating COVID-19 on reducing the risk of psychiatric disorder and investigate the potential mechanisms of these association.
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Background: Despite substantial literature on symptoms and long-term health implications associated with COVID-19; prevalence and determinants of post-acute COVID-19 fatigue (PCF) remain largely elusive and understudied, with scant research documenting health-related quality of life (HRQoL). Hence, prevalence of PCF and its associated factors, and HRQoL among those who have survived Covid-19 within the general population of Saudi Arabia (KSA) is the subject under examination in this research.

Methods: This cross-sectional study was conducted on 2063 individuals, selected from the KSA’s general population, using a non-probability sampling approach. An online survey was used to employ a self-administered questionnaire to the participants, which included socio-demographic information, the patient’s COVID-19 infection history, 12-item Short Form Health Survey (SF-12) to assess quality of life, and Chalder Fatigue Scale (CFS) (CFQ 11) to evaluate the extent and severity of fatigue. Data were analyzed using SPSS version 26. A p < 0.05 was considered to be strong evidence against the null hypothesis.

Results: The median age of participants was 34 (IQR = 22) years, with females comprising the majority (66.2%). According to the SF-12 questionnaire, 91.2% of patients experienced physical conditions, and 77% experienced depression. The prevalence of PCF was 52% on CFQ 11 scale. Female gender, higher levels of education, a pre-existing history of chronic disease, as well as the manifestations of shortness of breath and confusion during acute COVID-19 infection, were identified as independent predictors of fatigue.

Conclusion: To facilitate timely and effective intervention for post-acute COVID-19 fatigue, it is essential to continuously monitor the individuals who have recovered from acute COVID-19 infection. Also, it is critical to raise health-education among these patients to improve their quality of life. Future research is required to determine whether COVID-19 survivors would experience fatigue for an extended duration and the impact of existing interventions on its prevalence and severity.
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 post-COVID-19, fatigue, quality of life, SF12, CFQ 11, Saudi Arabia, public health, epidemiology


1. Introduction

Over the past two decades, there have been two coronavirus outbreaks, namely severe acute respiratory syndrome coronavirus 1 (SARS-CoV-1) and Middle East respiratory syndrome coronavirus (MERS-CoV) (1). Both of these viruses have been linked with enduring post-disease effects in numerous individuals (2, 3). A new species (SARS-CoV-2) of this family emerged in December of 2019, leading to a global COVID-19 pandemic (4). Given that the COVID-19 virus is closely related to MERS and SARS, it seems reasonable to anticipate a higher probability of post-disease manifestations (5). The comprehensive range of clinical symptoms that occur following acute phase of COVID-19 infection has been labeled as “post-COVID-19 syndrome (PCS)” by the National Institute for Health and Care Excellence (NICE). PCS is characterized by new and/or persistent clinical manifestations that persist for a duration of more than 12 weeks following the initial acute infection (6).

Based on existing research on COVID-19, common post-acute symptoms encompass diarrhea, depression, arthralgia, headache, vertigo, sleep disturbances, post-exertional dyspnea, chronic cough, and fatigue (7, 8). A considerable amount of medical literature has been examined in a systematic review and meta-analysis which showed that PCS patients exhibited symptoms predominantly related to the musculoskeletal, nervous system, and digestive system (9). Arthralgia and diarrhea were experienced by more than 40% of PCS patients. Moreover, a recent study revealed that 30% of the individuals had at least one post-COVID-19 symptom, and 16% had multiple symptoms (10). Post-COVID-19 fatigue (PCF) was found to be the most prevalent, persistent, and primary complaint in several contemporary studies (11–16). Evidence suggests that PCF not just has an impact on physical, or mental health, but on overall quality of life (17).

According to a research conducted in Egypt, the presence of fatigue, cognitive impairment, stress, depression, sleep difficulties, and frequent falls in the recovery phase of COVID-19 were all found to be strongly associated with PCF (18). The prevalence of PCF in post-hospitalized patients varies between 52 and 70% at 1–3 months after discharge from the hospital (8, 19, 20). While the non-hospitalized COVID-19 patients represent a comparatively large proportion of population than hospitalized, but most of the present-day information is focused on hospitalized ones (21). In a sample of non-hospitalized individuals, a proportion of 50-75% reported an experiencing fatigue during the COVID-19 pandemic, but there is a paucity of information with regards to the long-term follow-up (22). Another study conducted in the general population indicated 24% ongoing fatigue during follow-up ensured via telephone (23). The aforementioned studies employed single item to assess fatigue (22, 23). There is a dearth of information regarding the use of more exhaustive questionnaires designed to assess fatigue, except one recent study which demonstrated that fatigue was present in 52% of their sample on Chalder fatigue scale (CFQ-11) (24).

Upon conducting a comprehensive examination of the extant literature, it has been discerned that several investigations have been done worldwide on the persistence of symptoms post-acute COVID-19 infection. However, the prevalence of post-acute COVID fatigue (PCF) has only been examined in limited studies, with the majority of inquiries relying on general questionnaires rather than specific ones. Moreover, research work on the persistent symptoms following recovery from acute COVID-19 in Saudi Arabia is scarce (25–27). Additionally, there have been no inquiries into PCF and HRQoL. Our research aimed to evaluate the post-COVID-19 fatigue (PCF) utilizing the CFQ-11 questionnaire, and to identify potential risk factors that contribute to persistent fatigue. Furthermore, the study sought to determine the health related quality of life (HRQoL) in COVID-19 Survivors. A comprehensive understanding of the HRQoL, and relationship between PCF and its predictors, would enable medical practitioners to be more precise in choosing appropriate strategies to optimize care of post-COVID-19 patients, and deal with any future coronavirus outbreak in the Kingdom of Saudi Arabia.



2. Materials and methods


2.1. Study design, participants, and procedure

This cross-sectional study was carried out from June to September 2022, among the general population of the KSA using a non-probability sampling technique. An online survey (SurveyMonkey) was used to send a self-administered questionnaire to the participants, and the study link was distributed using social media networks such as Twitter and WhatsApp. The inclusion criteria were (i) COVID-19 infected subjects, (ii) age ≥ 18 years, (iii) inhabitants of KSA, and (iv) willing to participate in the study.



2.2. Data collection tool

The questionnaire was developed on the basis of recently published literature to address the study’s objectives (21, 24, 28–32). A pilot study using Arabic version of the questionnaire was conducted on 35 subjects and data were not included in the final results. The final Arabic version of the questionnaire was reviewed by experts to ensure face and content validity.

The objective of the study along with the inclusion/exclusion criteria, the time required for survey completion, and the contact information of the study investigators were mentioned on the cover page of the survey, and consent to participate was needed before filling out the questionnaire. The questionnaire comprised of four sections. Section 1 was about socio-demographic factors (age, gender, marital status, level of education, smoking status, BMI, and history of chronic disease). Section 2 included COVID-19 infection history, COVID-19 vaccine, post-acute COVID-19 symptoms, hospitalization, and time elapsed since diagnosed with COVID-19 infection. Section 3 involved SF-12 HRQoL assessment and Section 4 consisted of the Chalder Fatigue Scale (CFS) (CFQ-11).


2.2.1. Fatigue assessment

The PCF was assessed using the self-administered validated Arabic version of Chalder Fatigue Scale (CFQ-11), which is used to assess fatigue symptoms in clinical and non-clinical settings (31, 33, 34). It has 11 items on an ordinal scale of 0–3, which are summed together to get a total score range from 0 to 33 and it also covers physical (0–21) and psychological (0–12) fatigue domains (28). Moreover, CFQ-11 also provides fatigued vs. non-fatigued case-status (a cut-off at <4 vs. ≥4) based on bimodal scoring which dichotomizes the response of 0 and 1 (“Better than usual”/“No worse than usual”) as zero score and 2 and 3 (“Worse than usual”/“Much worse than usual”) as 1 score (28, 34). We utilized case-status (fatigue vs. non-fatigued) using the bimodal scoring method for the current study with a cut-off at <4 vs. ≥4 (21, 24, 35).



2.2.2. HRQoL assessment

The health-related quality of life (HRQoL) of the participants was assessed using validated Arabic version of SF-12 which comprises of same eight domains of SF-36 (29, 32, 36). The SF-12 questionnaire has 12 items and two subscales: the physical health component scale (PCS) and the mental health component scale (MCS). Each subscale comprises four domains: PCS: physical functioning, role physical, bodily pain, and overall health; MCS: vitality, social functioning, role emotional, and mental health. The PCS and MCS were classified based on their overall score (29, 30). A score of 50 or less on the PCS-12 has been recommended as a cut-off for determining a physical condition, but a score of 42 or less on the MCS-12 may indicate “clinical depression” (30).




2.3. Sample size calculation

The minimum sample size was determined with Raosoft software, and it was estimated to be 490. The assumptions included a response distribution of 50% to attain the maximum sample size, a 5% margin of error, a confidence interval (CI) of 95, and 30% added to account for incomplete or missing responses.



2.4. Statistical analysis

The data were analyzed using SPSS version 26 (Armonk, NY: IBM Corp, United States). Numbers, percentages, the mean, and standard deviation (SD) were used to summarize descriptive statistics. The Chi-square test examined the association between fatigue levels, and physical and mental health conditions in relation to predictors. Significant findings were then incorporated into multivariate regression models to establish the significant independent predictors of fatigue, along with the corresponding adjusted odds ratio and 95% confidence range. A p < 0.05 was considered to be strong evidence against the null hypothesis.




3. Results

A total of 2063 participants were included in the study. The baseline characteristics of the participants are presented in Table 1. The participants’ median age was 34 (IQR = 22) years, with 51.6% of them being of age below 35 years. Females (66.2%) outnumbered males (33.8%). Just over half of the participants (56.6%) were married, besides 59.9% had a bachelor & higher education degree. Most of them (86.5%) were non-smokers, while 59% were overweight or obese, and 55.5% had a history of chronic disease. Among all subjects majority were infected only once (85.1%) and rest had COVID-19 infection more than once. A duration of 10 months or less was elapsed for half (50.8%) of the participants since their diagnosis of COVID-19 infection. The proportions of participants with shortness of breath and confusion were 46.5 and 36.2%, respectively. Only 2.8% of the participants were admitted to the hospital for COVID-19 infection. Almost three-quarter (72.9%) of the participants had a history of vaccination against COVID-19 before contracting COVID-19 infection.



TABLE 1 Sociodemographic, general health, and COVID-19 related data of the study participants (n = 2063).
[image: Table1]

The SF-12 and CFS (CFQ-11) descriptive statistics are displayed in Table 2. The mean physical component score (PCS) on the SF-12 was 42.4 (SD 6.36). The PCS domains’ mean scores for physical functioning, role physical, bodily discomfort, and general health were 4.76, 0.85, 4.06, and 4.03, respectively. Based on the overall score, 91.2% of those who took the test were classified as having a physical condition, and the remaining 8.8% were normal. The mean mental component score (MCS) was 37.6 (SD 6.13). The MCS domains’ respective mean scores for vitality, social functioning, emotional role, and mental health were 3.94, 2.44, 0.89, and 8.26. Over three-quarters (77%) were found to have depression, while 23% did not. The overall mean fatigue score on CFS (CFQ-11) was 4.17 (SD 3.58). Around half (52%) of the of the participants were categorized as fatigued, while 48% were normal.



TABLE 2 Descriptive statistics of SF-12 form and Chalder fatigue scale (CFQ-11) (n = 2,063).
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Table 3 shows that the study found that post-COVID-19 fatigue (PCS) was more common among females (p < 0.001), those with better education (p = 0.029), non-smokers (p = 0.010), overweight and obese (p = 0.027), those without chronic diseases (p < 0.001), those experiencing shortness of breath infection (p < 0.001), confusion (p < 0.001), those diagnosed for 10 months or less (p < 0.001), and those who received vaccinations before the infection (p = 0.003). Physical conditions were significantly related with the participants who were of older age group (p = 0.019), married (p = 0.005), overweight and obese (p = 0.023), and those without fatigue (p = 0.004). Participants with depression were more likely to be older adult (p = 0.036), married (p = 0.012), and fatigued (p = 0.007).



TABLE 3 Relationship between the level of fatigue, physical health and depression with socio-demographic, and COVID-19 infection related factors of the participants (n = 2,063).
[image: Table3]

In multivariate regression model displayed as Table 4, females were predicted to have a 1.9 times higher risk of fatigue (AOR 1.945, 95% CI 1.558–2.428, p < 0.001) as compared to male participants of the study. Those with an education level of bachelor or higher had a 1.26-fold higher risk of fatigue than those with a lower level (Diploma or below) of education (AOR 1.262, 95% CI 1.040–1.532, p = 0.018). Participants with shortness of breath during COVID-19 infection were 1.29 times (AOR 1.297, 95% CI 1.067–1.577, p = 0.009). and with confusion during COVID-19 infection were 3 times (AOR 3.032, 95% CI 2.466–3.728, p < 0.001) more likely to suffer from fatigue. On the other hand, participants with a history of chronic disease, were predicted to have a lower risk of fatigue (AOR 0.414, 95% CI 0.341–0.504, p < 0.001) as compared to those without any history of chronic disease. Also, the patients with more than 10 months elapsed since their diagnosis of COVID-19 infection were predicted to have a lower risk of fatigue (AOR 0.662, 95% CI 0.535–0.819, p < 0.001) than those with less than 10 months of COVID-19 diagnosis.



TABLE 4 Multivariate regression analysis to determine the independent significant predictors of post-COVID-19 fatigue (PCF) (n = 2063).
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4. Discussion

Our results demonstrate that the prevalence of fatigue among COVID-19 survivors was 52%, which is much higher than the prevalence (11.5%) reported by previous Saudi study (27). A plausible rationale behind this disagreement could be the difference in assessment methods and temporal proximity to the onset of acute COVID-19 infection between two studies. The aforementioned Saudi study employed a general identification questionnaire for post-acute COVID-19 symptoms, unlike the present study’s utilization of a specialized fatigue measurement scale, CQF-11. Furthermore, the former study reported symptoms surpassing 4 weeks following the diagnosis of acute COVID-19 infection, while our data documented fatigue based on criteria of 10 months or more. A surprisingly similar prevalence of 52% was found by an Irish study, which used the CQF-11 and same cut-off to define fatigue as in the current study (24). Our finding is also comparable with a recent study conducted in Egypt, which reported that the estimated prevalence of chronic fatigue syndrome (CFS) was 60%, supported by another contemporary Sweden based study that found a fatigue prevalence of 64.4% (18, 37). Nevertheless, a Chinese study based on multi-item scale, declared a prevalence of 53% after 4 weeks of hospitalization for COVID-19 infection (38). Also, a study in Netherlands reported 69% of fatigue on a clinical screening instrument after 3 months of hospitalization for COVID-19 infection (39). Even though, it would not be a misapprehension that the prevalence of fatigue appears to be higher than 50% in multiple studies conducted worldwide, but the differences in methods, populations, and timing relative to the acute COVID-19 infection phase could complicate the comparisons across studies. For example, some studies employed single item tools to assess post COVID-19 fatigue (8, 19, 20, 40). Moreover, about 60–70% fatigue was reported among hospitalized patients 48 days after their hospital discharge by one study, while another research revealed 53% of hospitalized patients on average 36 days after hospital discharge, compared to the study which showed 87% fatigue on average 79 days after onset of COVID-19 infection (8, 19, 40). Notwithstanding the uncertain evidence about temporal connection, our results support the notion that participants with more than 10 months elapsed since their diagnosis of COVID-19 infection were predicted to experience a decrease in the likelihood of experiencing fatigue.

In the current study, being female was found to be associated with fatigue. This finding is inconformity with other contemporary studies conducted on the subject of persistent fatigue in post-acute phase of COVID-19 (21, 24, 41–43). Previous research aimed at comprehending fatigue in general population suggests that a greater level of fatigue is experienced by females in specific situations as compared to males (35, 44, 45). However, the existing evidence is not conclusive (46).

We found a higher likelihood of post-acute COVID-19 fatigue among participants with a higher educational level. Inconsistent findings have emerged in previous studies on the relationship between education and fatigue as a long-term symptom of COVID-19 infection. For instance, a nationwide registry-based study carried out in Sweden found no correlation between education and post-acute COVID-19 fatigue (47). Conversely, other study demonstrated that individuals with lower levels of education are at a higher risk of developing persistent symptoms following an acute COVID-19 infection (48).

The results of the present study indicate that the history of chronic disease does not appear to have a significant impact on the likelihood of experiencing fatigue. However, there is evidence that complaint of fatigue is very common among people with chronic illnesses (49). This could potentially be explained by various rationales. One of the possible explanations could be a difficulty of those participants to quantify any change in their existing chronic fatigue which they used to bear due to their preexisting chronic illness. Another conceivable explanation is that our study subjects did not have any chronic illnesses that typically yield fatigue. Alternatively, it could be posited that fatigue may take a longer time to develop in case of chronic conditions and was not observable in our sample. Moreover, the age range of our participants makes it plausible that any chronic diseases they have not yet caused fatigue symptoms. Consequently, it may be inferred that individuals who lack certain factors related to chronic medical conditions either before, during or after acute COVID-19 infection may have a reduced susceptibility to post-infection fatigue. This necessitates further exploration to assess the potential association between the risk of post-COVID-19 fatigue and a history of chronic disease.

Other predictors of fatigue in our study during the post-acute phase included shortness of breath and confusion during acute COVID-19. These findings are in line with an existing study showing that fatigue is linked to shortness of breath and confusion during acute phase of COVID-19 (21).

Our findings on respondents’ perception of their own health status showed that a vast majority or nearly all (91.2%) had a score of 50 or less on the PCS-12 indicating they had a physical condition, while 77% scored less than 42 on the MCS-12 indicating having a clinical depression that interfered with their everyday activities. Different findings from the studies on the association between COVID-19 severity in post-acute symptoms development and declining HRQoL have been reported, which may be due to variations in the methodologies and samples used. A study by Halpin et al., found a relationship between COVID-19 severity and poorer HRQoL, whereas Garrigues et al. found no differences between patients in the ICU and Wards in terms of their frequency of post-acute symptoms development and decreased health-related quality of life (HRQoL) on the basis of their acute COVID-19 severity (19, 50). Nonetheless, other research studies have concluded that patients who experience post-COVID-19 syndrome (PCS) are likely to report a lower HRQoL (8, 19, 51, 52). The most prevalent physical symptoms related to post-acute COVID-19 reported in literature include fatigue, anosmia, dyspnea, cough, insomnia, arthralgia, palpitations, chest pain, and headache (27, 53–58). Even though the mechanism behind post-acute physical symptoms still unclear but, Doykov et al. reported that inflammatory markers and upregulation of mitochondrial protein in COVID-19 patients lead to mitochondrial stress 40–60 days after infection (59). This can cause cytokine dysregulation and eventually to the cytokine release storms. Additionally, it is evident through autopsies that Coronavirus can spread to the central nervous system through nerves. So, the cytokine storm along with the virus entry to CNS can result in neuroinflammation and produce symptoms like fatigue, myalgias, headache, dyspnea, and psychiatric consequences (60–62).

The potential long-term cause of poor mental quality of life due to PCS is linked to anxiety, cognitive impairments, and depressive symptoms (63, 64). Factors including social isolation, financial costs, and prolonged symptoms have a negative impact on mental health and their perceived quality of life (65–67). At 1-, 3-, 6-, and 12-month follow-up after being infected with SARS-CoV-2, about 30–40% of patients were found with clinically significant depressive psychopathology (68–72). Depressive symptoms, including depressed mood, cognitive impairment, and diminished interest, seem to have a negative impact on everyday quality of life. Both pre-existing history of depression and COVID-19-related depressive symptoms were identified as risk factors for poor SARS-CoV-2 infection outcomes such as higher infection rate, hospitalization, admission in intensive care unit, and mortality (73, 74). We found a high rate of depression in subjects on SF-12 and this could explain high prevalence of fatigue on chalder fatigue scale. The notion of association between depression after COVID-19 with Post-COVID-19 fatigue (PCF) is supported by several studies (24, 75, 76). It appears that there is a shared pathophysiological mechanism between post-COVID fatigue and post-COVID depression, which could potentially be related to indirect immune-inflammatory mediated neuroinflammation (61, 77). Numerous studies have hypothesized and confirmed a causal relationship between systemic inflammation and both post-COVID depression and post-COVID fatigue (55, 69, 72, 78). Furthermore, since depressive symptoms have been associated with neurocognitive functioning and quality of life in COVID-19 survivors, it seems that depression is one of the most pertinent predictors of the post-COVID syndrome (79–82). Considering alarmingly high prevalence of post-COVID-19 depression, it is the need of the hour to provide follow-up services for COVID-19 survivors to monitor mental health and provide early interventions (64, 83).

Although the current study provides information on the prevalence of post-COVID-19 fatigue (PCF) and health-related quality of life (HRQoL) assessments, its cross-sectional nature provides a measurement at a certain point in time and limits information on the specific timing and its association with acute COVID-19 infection. Given that the questionnaire was distributed via social media platforms, which may prove inadequate in accurately representing the study population owing to the fact that the study did not include the illiterate, the older adult, those devoid of smartphones, and individuals with limited internet accessibility across different regions of the kingdom. Also, a constraint of this study is the lack of specificity in the factor denoting the presence or absence of chronic disease, as it does not offer details on the type, duration, and severity of the chronic condition. Furthermore, the PCF assessment was not conducted by clinical examination in a healthcare context but through a self-reported tool, and study was restricted to assess solely the presence of shortness of breath and confusion as COVID-19 infection-related symptoms. Serial cross-sectional or prospective investigations are required to determine whether PCF prevalence rate remains stable and the influence of specific therapies on its intensity and prevalence.



5. Conclusion

The current study has shown that the prevalence of PCF was 52% among COVID-19 survivors. Furthermore, female, highly educated individuals, who experienced shortness of breath and confusion during COVID-19 infection were more likely to exhibit fatigue symptoms than the rest of the study participants. Results suggest that both physical and mental components scores showed poor self-perceived HRQoL in post-acute phase of COVID-19. We recommend longitudinal quantitative studies to assess patients at multiple time points, examine their immune markers, and describe fatigue persistence at every 6 months and beyond. Even though, Chalder Fatigue Scale (CFQ-11) is appropriate, but further a large cohort study is needed to identify subgroups and related complex factors. We also recommend qualitative studies to understand the subjective differences in experiences of people in their post-acute phase of this viral infection. To implement timely and efficient intervention, continuous monitoring of COVID-19 survivors should be done, and analysis of multi-disciplinary fatigue management strategies is recommended in post-COVID phase. It is critical to raise health-education among COVID-19 survivors to improve their quality of life. Participation in physical activities and mental therapies are the most significant things that our healthcare authorities can teach to COVID-19 survivors in order to improve their capacity and quality of life.
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Background: In December 2022, China terminated its dynamic zero-COVID policy. To date, however, no research has been conducted upon mental health issues and their relationship with quality of life (hereafter QoL) among fire service recruits since the dynamic zero-COVID policy ended. This study explored fear of COVID-19 (FOC) prevalence and correlates as well as its network structure and interconnections with QoL among fire service recruits.

Methods: A cross-sectional survey design was used to assess fire service recruits in Beijing and Sichuan, Guangxi and Guizhou provinces of China between February 13 and 16, 2023. Fear of COVID-19 was measured using the Fear of COVID-19 Scale, depression was assessed with the Patient Health Questionnaire, anxiety was examined using the Generalized Anxiety Disorder scale, and QOL was evaluated with the World Health Organization Quality of Life-brief version. Univariate and multivariate analyses were used to explore correlates of COVID-19 fear. Network analysis assessed the structure of fear of COVID-19 and its associations with QoL.

Results: A total of 1,560 participants were included in this study. The overall prevalence of fear of COVID-19 was 38.85% (n = 606; 95% CI = 36.42–41.32%). Being afraid of COVID-19 was significantly related to depression (OR = 1.084; p < O.OO1) and physical fatigue (OR = 1.063; p = 0.026). Fire service recruits with more fear of COVID-19 had lower QOL (F = 18.061 p < 0.001) than those with less fear of COVID-19 did. The most central symptoms included FOC6 (“Sleep difficulties caused by worry about COVID-19”), FOC7 (“Palpitations when thinking about COVID-19”) and FOC2 (“Uncomfortable to think about COVID-19”). The top three symptoms negatively associated with QoL were FOC4 (“Afraid of losing life because of COVID-19”), FOC6 (“Sleep difficulties caused by worry about COVID-19”) and FOC2 (“Uncomfortable to think about COVID-19”).

Conclusion: Over one-third of fire service recruits reported fear of COVID-19 after China’s dynamic zero-COVID policy had terminated. Poorer QoL was related to fear of COVID-19. Targeting core symptoms of the fear network structure could help improve the physical and mental health of fire service recruits during public health crises.

KEYWORDS
 COVID-19 pandemic, fire service recruits, fear of COVID-19, network analysis, quality of life


1. Introduction

In late January 2020, the COVID-19 outbreak rapidly spread, causing global concern (1). China lifted its almost three-year dynamic zero-COVID policy in December 2022, leaving Omicron variants in wide circulation across the country (2). Thereafter, rapid spread of the virus led to increased mental health problems among many people due to fear of getting sick, social isolation and economic uncertainty as well as reduced quality of life (QoL) (3). In addition, lockdowns and other pandemic control measures have resulted in widespread job losses, business closures, and economic hardship for many individuals and communities (4).

Fire service recruits are individuals who receive specialized training to acquire skills and competencies required by the fire service (5). According to relevant regulations and policies in China, the national comprehensive fire and rescue team is open to the community and new entry firefighters are required to participate in a one-year induction training program. If recruits fail the training and assessment, they will be dismissed (6). Fire service recruits undergo technical and operational training as well as training in mental health and stress management (7). The mental health of firefighters has been subject to significant challenges during and following the pandemic. In response to the pandemic, the Chinese government implemented policies and measures to combat COVID-19. As a result, training for fire service recruits occurred within specific premises, from which they were not permitted to leave freely, increased risk of loneliness, depression and fear were possible consequences of this policy (8, 9). Therefore, understanding mental health problems of fire service recruits could help to reduce distress and promote mental well-being for this population.

Fear, an emotion associated with physiological arousal and emotional avoidance of specific stimuli, is linked to clinical phobias and anxiety disorders when expressed in extreme form (10). Previous research (11) estimated the prevalence of fear of COVID-19 was 18, 19, and 33.7% in general population samples from Bosnia and Herzegovina (12), Brazil (13), and Lebanon (14), respectively. Potential widespread public fear brought on by the COVID-19 pandemic could result in severe emotional distress and a variety of coping responses to perceived dangers of infectious disease (15). Moreover, chronic fear can be emotionally exhausting, leading to feelings of helplessness and hopelessness that are characteristic of depression (16, 17). Prolonged activation of stress responses associated with fear and anxiety can also contribute to disruptions in the regulation of stress hormones and affect brain regions involved in mood regulation (18). Other research has found significant associations between higher fear of COVID-19 levels and perceived job insecurity, decreased job satisfaction and poor quality of life (QoL) (19).

Network analysis has emerged as a novel approach to conceptualizing psychological phenomena including fear of COVID-19 (20). Core concepts of network analysis include nodes, that reflect individual symptoms, and edges that represent associations between symptoms (21). Based on network theory, psychological disorders or syndromes can be viewed as networks of interacting symptoms (20). Network models can help to elucidate the most central nodes in a network structure as well as the edges that reflect the strongest relationships between symptoms; such central symptoms serve as plausible targets for prevention or intervention (22).

Network analysis has been applied to numerous mental disorders in samples of the general population (23), adolescents (24), older adults (25), nurses (26), and firefighters (27) during the COVID-19 pandemic. Due to the nature of their work, fire service recruits must learn how to deal with various emergencies including public health crises such as virus outbreaks. Therefore, fire service recruits may be more prone to fear of emergent viruses including COVID-19 compared to the general population. However, to date, no network model of fear of COVID-19 has been evaluated among fire service recruits during or after any virus pandemic, although understanding the pattern of fear and its network structure is important for developing effective psychosocial interventions for those confronted with ongoing and future virus outbreaks.

This study examined the prevalence and correlates of fear of COVID-19 among fire service recruits following the cessation of China’s dynamic zero-COVID policy. In addition, we explored the network structure of COVID-19 fear and identified symptoms having the strongest relationships with QoL.



2. Methods


2.1. Study sample

This cross-sectional study was carried out during February 13–16, 2023. Due to risk of contagion and a continuing closed management policy for fire service recruits (8), face-to-face interviews were not conducted in this study. Following other published studies (28, 29), self-report survey data were collected using the WeChat-embedded “Questionnaire Star” software program which is widely used in survey research. Study invitation and data collection forms were linked to a Quick Response code (QR code) that was distributed to all fire service recruits who attended training courses in Beijing (North China) and Sichuan (Southwest China), Guangxi (South China) and Guizhou (Southwest China) provinces via a major social media platform (WeChat) during the study period. Fire service recruits were required to report their health status during the COVID-19 pandemic; therefore, all recruits used WeChat. Fire service recruits who fulfilled the following criteria were included in this study: (1) adult age (18 years or older), (2) ability to speak and understand Chinese, and (3) status as a fire service recruit during the pandemic. Electronic written informed consent was provided by participants on a voluntary and confidential basis. The ethics committee of China Emergency General Hospital approved the study protocol.



2.2. Measures

Socio-demographic information was collected. Perceived physical pain and physical fatigue present in the current COVID-19 wave were recorded using self-reported Numeric Rating Scales (NRS) comprising horizontal lines marked with integers from 0 to 10, with “0” and “10” representing “no suffering” and “unbearable suffering,” respectively. NRS are reliable tools for evaluating severity of pain and fatigue (30).

Fear of COVID-19 was measured by the seven-item, self-report Fear of COVID-19 Scale (FCV-19S) (11). The FCV-19 Scale was originally published in English but has been translated and validated in many countries and areas (31), including China (32). FCV-19S items comprise both a physical dimension (i.e., FOC3: Clammy when think about COVID-19; FOC6: Sleep difficulties caused by worry about COVID-19; FOC7: Palpitations when thinking about COVID-19) and a psychological dimension (FOC1: Afraid of COVID-19; FOC2: Uncomfortable to think about COVID-19; FOC4: Afraid of losing life because of COVID-19; FOC5: Nervous when watching news about COVID-19) (33). Each item was rated from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”), with the total scores ranging from 7 to 35. Following previous research (32), we adopted a FCV-19S cut-off value of 16. Hence, participants with a FCV-19S total score of ≥16 were classified as “those with fear of COVID-19,” while those with a FCV-19S total score of <16 were classified as “those with less fear of COVID-19.”

Depression was measured with the nine-item Patient Health Questionnaire (PHQ-9) (34), a self-report measure of depression; items were rated on a 4-point frequency scale and total scores ranged between 0 and 27. Self-reported anxiety was assessed using the seven-item Generalized Anxiety Disorder scale (GAD-7) (35). Each GAD-7 item was rated from 0 (not at all) to 3 (nearly every day); total scores range from 0 to 21. Following previous research (28), the sum of the first two items of another self-report scale, the World Health Organization Quality of Life-brief version (WHOQOL-BREF) (36), was used to measure global quality of life (QoL). Higher total scores reflected better QoL.



2.3. Data analysis


2.3.1. Univariate and multivariate analyses

Data analyses were performed using R software (37). Differences in socio-demographic and clinical characteristics of participants “with fear of COVID-19” versus those with “low fear of COVID-19” were assessed using univariate analyses. QoL differences between these subgroups were compared using analysis of covariance (ANCOVA) after controlling for other significant differences identified from univariate analysis. Factors independently associated with fear of COVID-19 status were examined using a binary logistic regression analysis with “Enter” method. The significance level was set at p < 0.05 for all tests (two-tailed).



2.3.2. Network structure

Estimation and visualization of the fear of COVID-19 network model were conducted with R-packages “qgraph” (21), “bootnet” (38), the least absolute shrinkage and selection operator (LASSO) and extended Bayesian information criteria (EBIC) (38). Node relationships in green color reflected positive correlations while red color edges reflected negative correlations. To examine the most central nodes, Expected Influence (EI) was adopted as a centrality index (39). R package “mgm” (40) estimated the predictability of each node. Individual fear of COVID-19 symptoms that were directly related to QoL were identified using the “flow” function in R package “qgraph” (21). In addition, 1,000 case-dropping bootstraps were used to estimate stability of the network model, which was graphically represented by calculating the correlation stability coefficient (CS-C).





3. Results


3.1. Characteristics of the study sample

Of the 1,564 fire service recruits invited to participate, 1,560 (99.74%) met the study selection criteria and were included in analyses. The sample comprised men only with 874 (56.03%) reporting an education level of undergraduate/college degree or above.



3.2. Prevalence and correlates of fear of COVID

The overall prevalence of fear of COVID-19 (FCV-19S total score ≥ 16) was 38.85% (n = 606; 95% CI = 36.42–41.32%). The fear of COVID-19 mean score for fire service recruits also approached this cut-off (M = 14.52) (SD = 5.64). Table 1 presents demographic data of participants.



TABLE 1 Comparison of demographic and clinical characteristics between fire service recruits with fear of COVID-19 and those with no fear of COVID-19.
[image: Table1]

Univariable analyses revealed a statistical trend indicating fire service recruits with fear of COVID-19 were more likely to have a college or above degree (p = 0.09). Compared with those who reported lower fear of COVID-19, fire service recruits with fear of COVID-19 had higher mean total PHQ-9 (p < 0.001), GAD-7 (p < 0.001) perceived physical pain (p < 0.001) and perceived physical fatigue (p < 0.001) scores in addition to a lower average QoL rating (p < 0.001). An ANCOVA found a significantly lower mean QOL score for fire service recruits with fear of COVID-19 compared to those with lower fear of COVID-19 (F = 18.061 p < 0.001), even after controlling for other significant differences identified from univariate analysis. A binary logistic regression analysis revealed that participants with fear of COVID-19 also reported comparatively more severe depressive symptoms (OR = 1.084; p < 0.001) and fatigue (OR = 1.063; p = 0.026) (Table 2).



TABLE 2 Independent correlates among fire service recruits during the COVID-19 pandemic (N = 1,560).
[image: Table2]



3.3. Network structure of fear of COVID-19 symptoms

Figure 1 shows the network structure for fear of COVID-19 symptoms as measured by FCV-19S items. The three most central symptoms with the highest EI values were nodes FOC6 (“Sleep difficulties caused by worry about COVID-19”) and FOC7 (“Palpitations when thinking about COVID-19”) from the FCV-19S physical dimension, and FOC2 (“Uncomfortable to think about COVID-19”) from the FCV-19S psychological dimension. The mean predictability of nodes was 0.775, which showed that, on average, 77.5% of the variance in each node could be accounted for by other nodes in the network model. Supplementary Table S1 presents network centrality indices for each fear of COVID-19 symptom. Figure 2 shows results of the flow network model. FOC2 (“Uncomfortable to think about COVID-19”; average edge weight = −0.0497) and FOC1 (“Afraid of COVID-19”; average edge weight = −0.0421) from the FCV-19S psychological dimension, and FOC6 (“Sleep difficulties caused by worry about COVID-19”; average edge weight = −0.0314) from the FCV-19S physical dimension had the strongest negative relationships with QoL.

[image: Figure 1]

FIGURE 1
 The fear of COVID-19 network structure among fire service recruits during the COVID-19 pandemic.


[image: Figure 2]

FIGURE 2
 Flow network of quality of life and fear of COVID-19.


As shown in Figure 3, based on the case-dropping bootstrap procedure, the network model was highly stable. In addition, bootstrap 95% CIs for edge weights used to estimate network accuracy reflected a limited range, with most edge weights being non-zero (Supplementary Figure S1). As such, most edges were stable and accurate. These comparisons were statistically significant, underscoring sound reliability of the network model (Supplementary Figure S2).

[image: Figure 3]

FIGURE 3
 Network stability of the fear of COVID-19 among fire service recruits during the COVID-19 pandemic.





4. Discussion

To our knowledge, this study is the first to examine the prevalence, correlates, and network structure of COVID-19 fear as well as its relationship with QoL among fire service recruits following the cessation of China’s dynamic zero-COVID policy. The prevalence of COVID-19 fear in this sample was 38.85% (95% CI = 36.42–41.32%). This rate was higher than corresponding figures of 18% among residents in Bosnia and Herzegovina (12), and 33.7% for a general population sample in Lebanon (14), each of which used measures with no clear objective cut-off scores. Conversely, the current rate was lower than the rate of 43.8% found within a Hamburg sample of homeless people, based on a single item COVID-19 fear measure (41). Due to study differences in sample characteristics and assessment methods for examining fear of COVID-19, implications based on direct comparisons between these studies should be drawn with caution. However, in the context of their training during the COVID-19 pandemic, fire service recruits have been required to live in a group environment away from their families for an extended period and face strict training assessments that can cause significant stress (42). Our prevalence results align with the meta-analysis finding of a positive relationship between fear of COVID-19 and stress (43).

We found that more severe depression was associated with a higher level of COVID-19 fear among fire service recruits. After the dynamic zero-COVID policy ceased and a full-blown outbreak followed in China, fire service recruits were trained in a lockdown environment. Similarly, previous studies have found a positive correlation between isolation and depression (44, 45). For example, in a study of Turkish adults, fear of COVID-19 was positively correlated with depression (46). The association between depression and COVID-19 fear may be due, in part, to impaired emotion regulation. People who are depressed may experience more emotional dysregulation (47), which contributes to fear by interfering with the capacity to manage emotions effectively as well as increased sensitivity to perceived threats or stressors (48). A study on fear of COVID-19 and psychiatric comorbidities in the United States also reported significant bivariate associations between fear and symptoms of anxiety and depression (49).

We also found that fire service recruits with fear of COVID-19 were more prone to severe physical fatigue. Fire service recruits must undergo long hours of physical fitness and skill training that may be detrimental to their immediate physical and mental well-being. Fatigue refers to a persistent feeling of tiredness that may affect physical and cognitive performance to the point of increasing fear (50, 51). Previous research (52) has highlighted the interplay between cognitive functions and fear. In addition, when people experience fear of COVID-19, they may show heightened stress responding (53) that exacerbates physical fatigue over time (54).

In the network model of fear of COVID-19, “Sleep difficulties caused by worry about COVID-19” (FOC6) in the FCV-19S physical dimension was the most central symptom. Fire service recruits undergo intense training and testing that can cause psychological stress (6, 8). During the pandemic, recruits may be concerned about their own or others’ health, increasing their stress levels and leading to sleep difficulties or other physical and psychological problems (55). The COVID-19 pandemic has led to global uncertainty (56), so fire service recruits may worry about its effects on their jobs, personal lives, and future career development, leading to anxiety and sleep difficulties (57), that may, in turn, lower QOL. Decreased social support associated with quarantine measures may also contribute to feelings of isolation and sleep disturbances (58). The centrality of “Sleep difficulties caused by worry about COVID-19″ in the network structure highlights potential pandemic effects on mental health of fire service recruits, who are particularly susceptible to pandemic-related stressors.

Another central symptom of COVID-19 fear from the FCV-19S physical dimension was “Palpitations when thinking about COVID-19” (FOC7). While palpitations are commonly associated with cardiovascular diseases, previous studies have found that psychiatric disturbances such as panic, anxiety, depression, and somatoform disorders are frequently observed in patients with palpitations (59). Fire service recruits may experience worry about infecting themselves or others, being unable to perform their job effectively or protecting themselves and others. Palpitations are a psychological and physiological response to perceived threats that often emerge in the context of significant life stressors (60). The centrality of “Palpitations when thinking about COVID-19” suggested that physiological symptoms present in severe anxiety states such as panic (61) warrant attention and may be amenable to interventions based on exposure and learning to realistically reappraise specific physiological reactions (62).

“Uncomfortable to think about COVID-19” (FOC2) from the FCV-19S psychological dimension was another central symptom in the network model among fire service recruits, consistent with findings in a study of Latin American countries (63). Worry and stress about viruses such as COVID-19 may lead to physical reactions such as heart palpitations (61), muscle tension (64), upset stomach (65), and fatigue (54) that contribute to more general experiences of discomfort. To ensure the safety and improve well-being of fire service recruits in the context of virus outbreaks or pandemics, it is important to implement a range of measures that include providing comprehensive training and instruction, establishing safety protocols, offering psychological support and promoting physical fitness.

The top three symptoms that were negatively associated with QoL in the flow network model of QoL and Fear of COVID-19 included “Afraid of losing life because of COVID-19” (FOC4) and “Uncomfortable to think about COVID-19” (FOC2) from the FCV-19S psychological dimension and “Sleep difficulties caused by worry about COVID-19” (FOC6) from the FCV-19S physical dimension. After the dynamic zero-COVID policy ceased, Chinese social media was flooded with news about the pandemic; reports of fever and other symptoms were common thereafter. Consequently, many people, including some fire service recruits, may have experienced increased fear of disability or death from COVID-19. While phobias and anxiety disorders are characterized by excessive and persistent worry, fear and apprehension related to external stimuli or bodily sensations (66), death anxiety pertains specifically to fear and distress associated with death and dying (67). Research has contended that fear of death or death anxiety are common and can become more pronounced in situations where mortality risk is prominent (68). Excessive dread of dying can cause psychiatric illnesses and maladjustment (69) that impair QoL (70). Other possible mechanisms underlying death anxiety (71) include regrets about past events and a lack of meaning in life. Fire service recruits will have demanding, risky, psychologically taxing jobs that require long and arduous training to meet required standards. However, during pandemics, the confinement of their training may cause recruits to question the meaning of their lives and their preparedness to meet job demands. A significant negative association between death anxiety and QoL has been shown in previous studies (72, 73).

Strengths of this study included its assessment of a unique, understudied population, and reliable results from the associated network model. However, the research also had several limitations. First, fear of COVID-19 (FCVS-19) was based on a self-report measure and was susceptible to possible response biases (e.g., social desirability bias and recall biases). Second, since this was a cross-sectional study, causal relations between fear of COVID-19 and other factors cannot be demonstrated. Third, to maintain reasonable assessment burdens on unpaid participants, the survey was highly focused and potentially important influences such as workload, personal life characteristics and use of psychotropic medications were not recorded in this study. Furthermore, potentially salient psychiatric conditions such as post-traumatic stress disorder were not assessed and warrant inclusion in future studies. Fourth, specific sources of COVID-19 related fear (e.g., the virus versus vaccines) could not be determined using the FCV-19S.



5. Conclusion

In conclusion, more than one third of fire service recruits reported fear of COVID-19 after China’s dynamic zero-COVID policy was terminated and a full-blown outbreak followed. Increased fear of COVID-19 was associated with other mental health concerns including elevations in depression, anxiety, pain and physical fatigue in addition to diminished QoL. As the most central symptoms in the network structure of COVID-19 fear, “Sleep difficulties caused by worry about COVID-19,” “Palpitations when thinking about COVID-19” and “Uncomfortable to think about COVID-19” appear to be plausible targets for psychosocial interventions among fire service recruits with heightened fear of COVID-19. Based on the core symptoms negatively correlated with QoL (“Afraid of losing life because of COVID-19,” “Sleep difficulties caused by worry about COVID-19” and “Uncomfortable to think about COVID-19”), maintaining physical and mental health during closed training, improving professional training quality and knowledge (74), keeping in touch with family and friends (75), and participating in recreational activities are viable strategies for helping fire service recruits to maintain or improve their QoL (6).
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Introduction: While numerous studies have identified an increase in symptoms of depression as well as anxiety and distress due to the COVID-19 pandemic, relatively few studies have investigated the new-onset of psychiatric diseases during the pandemic.

Methods: This study focuses on the number of psychiatric new-onset diagnoses in a psychiatric emergency department (pED) in Berlin, Germany during the second wave of the pandemic (i.e. from 09/15/2020 to 03/01/2021 = COVID-19-period) compared to pre-pandemic times (09/15/2019 to 03/01/2020 = control period). We focused on diagnostic subgroups and performed logistic regression analysis to investigate potential risk groups based on covariables such as age, gender, homelessness, attending in police custody and familial relationship.

Results: Overall, there was a 59.7% increase in new-onset psychiatric diagnoses during the COVID-19-period. Increases in the following diagnoses were observed: new-onset of substance-related and addictive disorders (+192.5%), depressive disorders (+115.8%), schizophrenia spectrum and psychotic disorders (+113.3%) and anxiety disorders (+63.6%). These diagnostic subgroups, together with attending in police custody, were found to predict pED presentations with new-onset during the COVID-19-period. Interestingly, in the group of new-onset psychiatric diseases in the COVID-19-period, higher amounts of job loss and living alone as well as a relative decrease in familial relationships were observed.

Discussion: COVID-19 infections and post-COVID-19 syndrome are unlikely to have played a substantial role in the increase of new-onset diseases in this study. Conclusion: Our findings underline the role of indirect factors in new-onset of psychiatric diseases during the pandemic and should be a caveat for future pandemic control policies.

KEYWORDS
 COVID-19, mental health, psychiatric disorder, new-onset, lockdown, psychiatric emergency department


1. Introduction

During the global COVID-19 pandemic, first recognized in December 2019, people were exposed to the acute health risks of COVID-19 infection (1), the potential long-term consequences of infection (2, 3), and a health system on the verge of collapse. Measurements such as travel restrictions, the closure of schools and workplaces, contact limitation, quarantine, isolation and also prevention of access to public places were implemented to mitigate the spread of the COVID-19 virus (4, 5).

The impact of the pandemic on mental health has been studied thoroughly already. Studies based on online questionnaires suggest a deterioration in the general population’s mental health since the beginning of the pandemic (6–9), predominantly regarding symptoms of depression, anxiety, insomnia, and acute stress. Most studies, however, show a substantial decline in psychiatric Emergency Department (pED) presentations (10–13), especially at the beginning of the pandemic. Yet, there are indicators that the presentations were more severe (14–16). Reasons for the decline might include the fear of getting infected with the COVID-19 virus in a pED (17–19), qualms about overloading the health system (20) or the government’s appeal to stay at home (21). An increase in the prevalence of psychiatric diseases might also lead to a deterioration of preexisting somatic diseases, as for example diabetes (22).

A global study from 2019 showed that mental disorders were among the leading cause of disability (16% of disability-adjusted life-years) in the last 20 years (23, 24). It can be assumed that if there was a significant increase in new-onset psychiatric disorders during the COVID-19 pandemic, this may lead to a simultaneous increase in the burden of psychiatric disorders. Therefore, investigating if there was an increase in new-onset psychiatric disorders is of great importance as it has long-lasting implications for patients, the health system and the economy (24, 25). Only a few studies have sought to further examine psychiatric diagnoses within the COVID-19 period in terms of chronic and new-onset diagnoses.

Most studies on new-onset psychiatric disorders during the COVID-19 pandemic focus on post-COVID-19 psychiatric disorders. There is increasing evidence that psychiatric disorders, such as depression (26–28), psychosis (29–32) and anxiety disorders (27, 28) frequently occur following a COVID-19 infection, often also as new-onset diagnoses (31, 33–35). Pathophysiologically, an immune response (cytokine storm) to an initial infection or a direct viral infection of the central nervous system might be the cause (27, 28, 31, 36).

In the current study, however, we are not focusing on the direct sequelae of COVID-19 infections but the indirect effect of the pandemic and its impact on new-onset psychiatric disorders. The indirect effect could result from fear of COVID-19 infection (37, 38), social isolation during lockdown (39, 40), loss of daily routines and financial insecurity (40). Changes within the medical care system such as reduced outpatient psychiatric and psychotherapeutic care, which was seen particularly during the first lockdowns (41–44) might also have led to an increase in new-onset psychiatric disorders.

Studies on new-onset psychiatric disorders through the indirect effect of the pandemic are scarce. An online survey from Italy showed that 16.0% of participants during the first wave and 18.6% of participants during the second wave of COVID-19 met the criteria for at least one new-onset psychiatric disorder, suggesting an increase compared to pre-pandemic times (45). A study of 850 individuals attending a pED during the first wave of the pandemic in Hannover, Germany assessed more treatment-naive patients with neurotic, stress-related, and somatoform disorders, than in the comparison time period 1 year earlier. The authors argue that this may point toward an increase in the new-onset of these disorders (46). A longitudinal comparative study from Israel showed a significant increase of 38.0% of new-onset psychosis or mania in pED presentations during the first wave (March–April 2020) (47). A study from New York found an increase in new-onset psychiatric disorders during the first wave in children and adolescents but not in adults (32).

To assess the indirect effect of the COVID-19 pandemic on new-onset of psychiatric diseases, this study focuses on the number of psychiatric new-onset diagnoses in pED presentations during the second wave of the pandemic compared to pre-pandemic times. We focused on diagnostic subgroups and, based on research from early phases of the pandemic, defined risk groups by age, gender, homelessness (11), attending in police custody (48) and familial relationship (7, 32, 49) that might be especially vulnerable. We investigated all records from patients of one major pED in Berlin, Germany during the second wave of COVID-19 to validate for new-onset diagnoses.



2. Materials and methods


2.1. Study design

This study was approved by the local ethics committee (Charité Universitätsmedizin, Berlin; number of approval: EA 110/20). We conducted a retrospective chart review comparing all presentations at an academic psychiatric emergency department (pED) in Berlin (St. Hedwig Hospital) during the second wave of the COVID-19 pandemic (9/15/2020–3/1/2021 = “COVID-19-period”) with all pED presentations of the same time period 1 year earlier as a baseline (“control period”).

The psychiatric department of Charité Universitätsmedizin Berlin at St. Hedwig Hospital (SHK) is responsible for providing psychiatric emergency care to the approx. 327,000 citizens of the districts Tiergarten, Wedding and Moabit. It consists of one emergency admission and seven psychiatric care units for inpatient treatment. Patients living in other districts of Berlin are usually redirected to the psychiatric clinic of their district when inpatient treatment is required.

We decided to study the second wave as it has been less studied than the first, while being more than twice as long and providing an opportunity to explore the effects of the implementation of a lockdown. The beginning of the second wave in Berlin (9/15/2020) is defined by a continuously rising 7-day-incident measure, the number of COVID-19 cases in the last 7 days per 100,000 citizens (50). The end (3/1/2021) is marked by the beginning of the relaxation of the COVID-19 policy [e.g., reopening of hairdressers (51)]. On December 16th 2020 a resolution for a “hard lockdown” came into force (52, 53). Private gatherings were limited to a maximum of five adults, the retail and gastronomic sector had to close with some exceptions, schools were closed and drinking alcohol in public spaces was forbidden. Clinical routine chart data documented in ORBIS®, the digital hospital software, from all patients from both time periods was extracted, including the pED cases and the cases with inpatient treatment.

Cases were excluded if they had duplicate clinical records, if the patient left without being seen by medical staff and if they did not have a psychiatric diagnosis according to the International Classification of Diseases version 10, Clinical Modification (ICD-10-GM-2022). Further exclusion criteria were day therapy cases, as admissions to the day therapy unit were restricted as part of the measures to reduce the spread of COVID-19. Scheduled inpatient admissions (not via the pED) were also excluded. This concerns mainly scheduled detoxifications. In the case of repetitive presentations of patients within one time period, we decided to include only the first attendance (S1).

This study refers to the new-onset of the main diagnosis only, as it can be considered to be the most reliably diagnosed across different psychiatrists (54) and to have the biggest impact on the patient. Main diagnoses were defined as new-onset if they were first diagnosed in the current hospital attendance. These may be individuals who had never received a psychiatric diagnosis before or individuals who had a history of another psychiatric diagnosis. We only considered a main diagnosis as new-onset when this diagnosis did not appear in any previous records of the patient, either as a main or a secondary diagnosis. For first-time patients at SHK with no earlier psychiatric records available, patients’ description of events and medical history obtained in the pED were used to determine if the main diagnosis fulfilled the criteria of new-onset or not.

Main diagnoses were grouped into nine subgroups: substance use disorders (without nicotine dependence/harmful use), depressive disorders, schizophrenia and psychotic disorders, anxiety disorders, trauma and stress-related disorders, other neurotic disorders, personality disorders, organic mental disorders and bipolar and manic disorders (S2).

Variables of particular interest were “homelessness” i.e., individuals with no shelter or who are staying in homeless shelters, “familial relationship,” defined as people that are in a relationship or have children; and “attendance in police custody” meaning people referred by the police to the pED.



2.2. Statistical analysis

Descriptive statistical analyses were performed to assess differences between new-onset of diagnoses during the second wave of the COVID-19 pandemic and the control period. Since the metric variable “age” was not normally distributed, the median is reported. Comparison of medians between the time periods was performed using the Mann–Whitney-U-Test. For all other categorical variables, absolute numbers and percentages are reported and compared using the Chi2 test. The value of p for statistical significance was set to p < 0.05 except for the diagnostic subgroups. For these analyses, we applied a Bonferroni correction for multiple testing to control the occurrence of false positives to the significance levels as follows: p = 0.05/9 = 0.0056. The logistic regression model was conducted to explore potential influence factors on new-onset diagnoses.

We assessed for diagnostic subgroups and risk factors found in the literature and based on our hypothesis, limiting ourselves to those that were well documented in our primary data: age, gender, homelessness, attending in police custody, familial relationships and time period. As an outcome variable, we chose new-onset vs. chronic. Results from the regression models are presented as odds ratios (OR) with 95% confidence intervals (95%CI) and are tested for significance using the Wald-Chi2 tests.

Statistical analyses were performed using the SPSS statistical package, version 27.0, IBM Corporation (2020). The cross correlation was created with the tseries package (55) in R 4.1.2. Tables were created using MS Excel 365, Microsoft Corporation (2020).




3. Results

A total of n = 4,010 records (patients n = 2,624) were documented during the two observed time periods (COVID-19-period: n = 1986; patients n = 1,312, control period: n = 2024; patients n = 1,312). After applying exclusion criteria, a total of n = 2,619 records (patients n = 2,445) were included in our analysis (COVID-period: n = 1,249, control period: n = 1,370; Table 1). 174 patients presented to the pED in both time periods. Eleven patients during the COVID-19-period were tested positive for COVID-19. Four patients reported a previous COVID-19 infection. For a detailed description of the demographic and clinical characteristics of all patients presenting to the pED, see Table 1.



TABLE 1 Clinical and demographic characteristics of Psychiatric emergency department (pED) presentations.
[image: Table1]


3.1. New-onset diagnoses and 7-day incidence rate

The weekly number of cases with new-onset diagnoses during both observation periods is presented in Figure 1 along with the timeline of the 7-day incidence of COVID-19 cases in Berlin, Germany. The average weekly number of new-onset diagnoses was 59.3% higher during the COVID-19-period compared to the control period (Table 2). The range of new-onset cases was between 7 and 16 per day in the control period and 10–26 in the COVID-19-period without any significant peaks.

[image: Figure 1]

FIGURE 1
 Displays weekly new-onset diagnoses in absolute numbers in the COVID-19-period (red bars) and control period (blue bars) and weekly 7-days incidence in Berlin (red line) in the calendar weeks 38-8 2019/2020 (control period) and 39-8 2020/2021 (COVID-19-period). Weeks 9 in both periods and 38 in the COVID-period are not displayed, as the observation periods did not include complete weeks. The vertical line indicates the enforcement of hard lockdown measures in Germany (12/16/2020). Data on Covid-19 incidence from “Landesamt für Gesundheit und Soziales”: https://www.berlin.de/lageso/gesundheit/infektionskrankheiten/corona/tabelle-indikatoren-gesamtuebersicht/; Abbreviations used: pED = psychiatric emergency department. Raw data on weekly new-onset presentations is shown in Supplementary data (S3).




TABLE 2 New-onset vs. permanent diagnosis.
[image: Table2]

To test whether the 7-day incidence of COVID-19 cases predicts diagnosis significance at different lagged time points, we implemented a cross-correlation, which measures the degree of correlation between a time series and another time series lagged at different time points. Correlations ranged from (−0.295; 0.249) none of them reached significance (S4). Thus, the lockdown on 16th of December was not accompanied by effects on the number of new-onset diagnoses.



3.2. Prevalence of new-onset of psychiatric diagnoses during the COVID-19-period compared to the control period

There was a total of 295 (21.5%) cases with a new-onset of the main diagnosis in the control period and 471 (37.7%) of new-onset diagnoses during the COVID-19-period, indicating an increase of 59.7% in new-onset diagnoses during the COVID-19-period. Three patients with new-onset psychiatric diseases tested positive for COVID-19, and four had a positive history of COVID-19 infection (Table 3). The number of new-onset of substance use disorders (20.5% of new-onset cases in the COVID-19-period) was higher by 192.5% (p < 0.001), for depressive disorders (15.7% of new-onset cases in the COVID-19-period) the number was higher by 115.8% (p < 0.001), for schizophrenia spectrum and psychotic disorders (12.3% of new-onset cases in the COVID-19-period) the number was higher by 113.3% (p < 0.001) and for anxiety disorders (7.6% of new-onset cases in the COVID-19-period) the number was higher by 63.6% (p < 0.001) in comparison to the new-onset of these diagnostic subgroups during the control period. For all other diagnostic subgroups, no statistically significant differences in new-onset diagnoses were found.



TABLE 3 Characterization of pED presentations with a new-onset main diagnosis.
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Patients with new-onset diagnoses during the COVID-19-period compared to the control period were more often attending in police custody (p = 0.004; diff. +147.8%), had in absolute numbers more often, but proportionally less often, a familial relationship (p = 0.039; diff. +33.1%), were more often admitted to the hospital (p = 0.040; diff. +94.1%), more often involuntarily (p = 0.039; diff. +156.5%), had more often experienced job loss (p = 0.046; diff. +283.3%) and were more often living alone (p < 0.001; diff: +201.9%; Table 3).



3.3. Time-dependent (during the COVID-19-period) factors associated with new-onset of diagnoses

Patients diagnosed with substance use disorders (p < 0.001; OR 3.28; 95% CI 1.97–5.46), depression (p < 0.001; OR 3.28; 95% CI 1.87–5.74) or anxiety disorders (p = 0.009; OR 2.83; 95% CI 1.30–6.15) had around three times higher risk of having a new-onset during the COVID-19-period (Table 4). Patients with diagnoses of schizophrenia spectrum and psychotic disorders (p = 0.034; OR 1.84; 95% CI 1.05–3.22) were also more susceptible to having a new-onset of their disease.



TABLE 4 Binominal logistic regression analysis.
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Individuals who came to the pED in police custody during the COVID-19-period were 1.81 times (p = 0.021; 95% CI: 1.09–3.00) more likely to present with new-onset diagnoses than their counterparts attending the pED without police. Age, gender, being homeless or having a familial relationship was not associated with the risk of having a new-onset diagnosis during the COVID-19-period.



3.4. Time-independent factors associated with new-onset of diagnoses (logistic regression analysis)

Older age predicted a lower risk of having a new-onset of diagnoses, independently of the time period (p < 0.001; OR 0.98; 9% CI 0.97–0.99). Having a familial relationship (partnership or children) was associated with a higher risk for a new-onset diagnosis (p = 0.003; OR 1.56; 95% CI 1.17–2.09; Table 4). The diagnostic subgroups substance use disorders (p < 0.001; OR 0.18; 95% CI 0.12–0.27), depression (p < 0.001; OR 0.39; 95% CI 0.26–0.60), schizophrenia spectrum and psychotic disorders (p < 0.001; OR 0.19; 95% CI 0.12–0.29) and anxiety disorders (p = 0.048; OR 0.58; 95% CI 0.33–1.00) predicted a significantly lower risk for a new-onset diagnosis.




4. Discussion

This study investigated the incidence of new-onset psychiatric diagnoses as well as further contributing factors among patients presenting to a major pED in Berlin during the second wave of the COVID-19 pandemic, based on a retrospective cross-sectional study.

The current study shows an approximately consistent number of cases in both time periods, in contrast to most previous studies showing a decrease in psychiatric presentations in the early COVID-19-periods (10, 11, 13, 56, 57). This is likely due to local differences and the later observation period in comparison in the current study.

A higher number of patients with new-onset diagnoses presented to the pED during the COVID-19-period compared to the control period. During the COVID-19-period, presentations of new-onset substance use disorders, depressive disorders, schizophrenia spectrum and psychotic disorders, and anxiety disorders were more frequent than during the control period. Furthermore, the presence of these diagnostic subgroups and being referred by the police, predicted a pED presentation with new-onset diagnosis during the COVID-19-period in our logistic regression analysis.


4.1. Substance use disorders

The new-onset of substance use disorders increased by 192.5% during the COVID-19-period and substance use disorders were more than three times more likely to be new-onset (p < 0.001; OR 3.28; 95% CI 1.97–5.46). Most studies report an increase of substance use disorders in the general population during the COVID-19-period (58, 59). However, among pED presentations, the number of patients with substance use disorders decreased at the beginning of the pandemic (60, 61). This is also true for our sample: the absolute number of pED presentations with substance use disorders decreased by 5.7% (Table 1) while new-onsets increased.

In a sub-analysis (S5), we see that the most important factor in the increase in new-onset substance use disorders in our sample is the increase in pED presentations with acute alcohol intoxication (33.3% of new-onset substance use disorders during the COVID-19-period). This is in line with the literature, showing increases in alcohol consumption at the beginning of the pandemic (62, 63). Also, differences in alcohol use patterns are reported, with more binge/heavy drinking during a lockdown and an increase in alcohol-related emergencies (64).

Low-threshold services such as group meetings for people dealing with addictions were not taking place regularly anymore (65), which might have driven patients to attend the pED. Possibly, there was a shift from consumption in social situations to consumption at home, due to restrictions (4). Conceivably, this shifted the perception of users regarding their consumption from being legitimized by social activities to being pathological when alone. Loneliness, which is described as a pathogenetic factor during the COVID-19-period (40, 66), might have also triggered more heavy consumption patterns. Finally, supply shortages of drugs, due to travel restrictions, may have driven people to source supplies from unfamiliar providers, increasing the risk of exposure to contaminated substances (67).



4.2. Depressive disorders

Depressive disorders increased by 115.8% during the COVID-19-period, in comparison to the control time. Patients diagnosed with depression had an approximately three times higher risk of having a new-onset of the disorder (p < 0.001). Many studies from the beginning of the pandemic report an increase in depressive symptoms without differing between new-onset and chronic (6, 8, 9, 38, 68–71).

An online study from Italy found an increase in new-onset major depressive disorders in the first and second wave among the general population (72). A longitudinal survey among university students in Japan found that 11.8% had a new-onset of depressive symptoms, supporting our findings (73).

During the pandemic, known risk factors for depression such as social isolation/loneliness (40), job loss (74, 75) and financial insecurity were on the rise. This can also be seen in our sample: job loss and living alone were significantly more prevalent in the COVID-19-period than in the control period (Table 1). These circumstances may have led to an increase in new-onset depressions. In addition, patients with new symptoms of depression, who would normally have consulted psychiatric practices or other outpatient mental health services, instead turned to the pED (42). This mechanism likely applies to the other diagnostic subgroups as well.

Depression has the highest lifetime prevalence among psychiatric diagnoses (76). Possibly, the pandemic precipitated the onset of depression in vulnerable patients.



4.3. Schizophrenia spectrum and psychotic disorders

There was a significant increase in the prevalence of new-onset schizophrenia spectrum and psychotic disorders. Furthermore, this diagnostic subgroup was a predictor for presentations with a new-onset diagnosis during the COVID-19-period (p = 0.034). This finding is in line with prior studies that saw the number of patients with psychotic disorders rising during the pandemic, both directly via neuropsychiatric sequelae after SARS-CoV-2 infection (36, 77, 78) and indirectly (10, 14, 79, 80). In line with this, there were also significantly more cases with signs of delusion in the COVID-19-period than the control period (Table 1).

The already mentioned Israeli study shows that the increase in pED presentations with psychotic disorders and mania correlated highly with lockdown measures and not with national incidence rates (47). Their new-onset cases increased by 45.5% compared to 2019. In our sample, the increase was 113.3%. In their study, the difference in the overall proportion of new-onset diagnoses (psychosis and mania) was 5.5% in 2019 and 8% in 2020 of all diagnoses with psychosis and mania. In the current study, the rate of new-onset psychotic disorders is 10.2% in 2019 and 23.2% in 2020. In another study, also conducted in Israel, a decrease in the incidence rate for schizophrenia was found for the period from March 2020 to February 2021 compared with the years before (81). However, the decrease may rather reflect reduced utilization of medical services by chronic schizophrenic patients and is no clear evidence against a rise in new-onset cases.



4.4. Anxiety disorders

While fewer patients with anxiety disorders presented to the pED in general, patients with anxiety disorders showed an increase of 63.6% of new-onset during the COVID-19-period and had a higher risk for a new-onset during the COVID-19-period. These results are in line with other studies showing an increase in symptoms of anxiety in the general population (6, 8, 9) as well as in pED presentations (17, 32). One study showed an increase of 35% in pED presentations with anxiety disorders (17), although no distinction was made between new-onset and chronic diagnoses. The study from a pED in New York found an increase in anxiety disorders in adults of 200% during the COVID-19-pandemic. Here, however, the results are probably not representative due to the insufficient sample size of a total of 16 patients with anxiety disorders (32).

A Canadian study found that fewer young patients presented to primary care with a new episode of anxiety during the first wave, albeit incidence rates were higher during the second wave than before the pandemic. Older adults were found to have higher incidence rates of anxiety disorders in both waves than before the pandemic (82). Age was not found to be a predictor of new-onset in our study. This suggests local differences in risk factors for new-onset diagnoses.

Reasons for this increase are not fully understood yet. There might be more fear in general because of the pandemic, such as fear of a COVID-19 infection (37) as well as more social fears due to social distancing (83).



4.5. Police custody

While there was a decline in the absolute number of patients attending police custody, there was an increase in the relative attendance in police custody. Significantly, a high proportion of patients with a new-onset of a psychiatric disorder during the COVID-19-period attended police custody.

Other studies also show higher proportions of police referrals (48, 84, 85) but do not report if these patients had chronic or new-onset diseases. A Canadian study indicated a drastic increase of emergency police calls involving persons with perceived mental illness, especially in the second wave (86).

In the current study “attendance in police custody” was a predictor of new-onset diagnoses during the COVID-19-period, suggesting high acuity of these cases. In line with this, we found that hospital admissions and involuntary admissions did occur more often in new-onset diagnoses during the COVID-19-period than during the control period. This implies that the more severe cases were also the cases that were more likely to be newly diagnosed. People might have waited until it was too late to be able to go voluntarily to the hospital, for fear of getting infected with COVID-19, which might account for the increase in attendance in police custody. A study from London showed that patients were likely to experience a longer duration of symptoms before seeking help from mental health services during the COVID-19 pandemic (14).



4.6. New-onset diagnoses and 7-day incidence rate

We could not find a correlation between the number of new-onset diagnoses and the 7-day incidence of COVID-19 cases in Berlin (Figure 1). This is in line with a study from Israel showing no epidemiological evidence for a causal link between the number of COVID-19 cases and the increased ratio of new-onset psychosis and mania during the first and second wave of COVID-19 (47).

Our results do not show a concordant increase in pED presentations with new-onset psychiatric disorders along with the implementation of a hard lockdown (Figure 1). This is in contrast to the above-mentioned Israeli study, which did report a correlation between lockdown and an increase in new-onset of psychosis and mania (47). This finding may indicate different lockdown implications in different countries or different populations. In Turkey, for example, there is evidence even for improvement of mental health symptoms during the first lockdown in college students (87). Heterogeneities like this, stress the potential impact of local differences. In addition, differences in the extent of lockdown measures may be an explanatory factor (88).



4.7. A history of COVID-19 infection as a reason for the increase in psychiatric emergency department presentations with new-onset psychiatric disorders

If post-COVID-19 was the driving factor behind the increase in new-onset pED presentations, one would expect an increase in new-onset cases over time as the virus continued spreading. This was not the case in our sample. Furthermore, in the current study we report an increase in new-onset psychiatric disorders not only in depression disorders, anxiety disorders and schizophrenia spectrum and psychotic disorders, which are also reported as being caused by COVID-19 infections (26–32), but also in substance use disorders, which up until now, have not been linked to COVID-19 infections. In summary, we posit that the increases in new-onset psychiatric disorders reported in this study are for the most part not due to a prior COVID-19 infection but due to the indirect effect of the pandemic.




5. Strengths and limitations

This study is the first to systematically investigate the prevalence of new-onset psychiatric diagnoses in pED presentations during the second wave of COVID-19, together with associated risk factors. The current study covers a relatively long observation period with a comparably large number of assessed pED presentations. Indicators of mental health were based on clinical diagnoses rather than self-reports. In addition, our detailed clinician-led review of each case was based on thorough clinical documentation and gave detail to elucidate the changes during the COVID-19-period.

The following limitations need to be considered: the control data is limited to the previous year only. We cannot rule out the possibility that the control year had an unusual low ratio of new-onset diagnoses. Furthermore, the study only reflects mental health during a part of the pandemic and may thus miss rebound effects in post-lockdown periods or long-time effects. The study is based on clinical routine data which can differ in quality and extent which may introduce bias. We cannot completely rule out the possibility of an interrater bias. However, to limit this bias we implemented the following measures: consulting all available data and scheduling regular meetings to discuss pressing questions, resolving them in consensus.

A further limitation is that we only gathered information about patients presenting with new-onset diagnoses in a single-center psychiatric emergency department. Extrapolation of results should therefore be done with caution. Besides, taking into account all diagnostic subgroups, our study does not provide information on whether there was a complete new-onset of symptoms or whether a decompensation of prior “subthreshold” psychiatric symptoms has occurred.

Only very few patients presented with a COVID-19 infection or a history of COVID-19 infection. Asymptomatic infections and underreporting are likely.



6. Conclusion

Psychiatric emergency department presentations with new-onset diagnoses of substance use disorders, depressive disorders, schizophrenia spectrum and psychotic disorders and anxiety disorders strongly increased during the COVID-19-period. These diagnoses and attendance in police custody were predictors of new-onset diagnoses during the second wave of the pandemic.

The current study provides evidence suggesting that the underlying factors affecting these increases in new-onset diseases at this phase of the pandemic were generally not directly linked to COVID-19 infections, but rather to other indirect sequelae of the pandemic. The current study reports greater job loss, living alone, and a relative decrease in familial relationships in patients with new-onset psychiatric diseases in the COVID-19-period as compared to the control period. These factors might have contributed to the increase in new-onset psychiatric diseases. Further studies are needed to assess the respective effects and other potential pathogenic factors. However, to date it is evident that some pathogenic factors are man-made and unintended sequelae of strict lockdown policies. Therefore, our findings should be taken into account for future pandemic control policies.
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Background: During the COVID-19 pandemic, Health Care Workers (HCWs) were more vulnerable than ever to Burnout and Suicidal thoughts due to stressful work conditions. This study, investigated the level of Burnout and Suicidal thoughts among HCWs during the fourth wave of the pandemic in Alborz Province in Iran and compared it with the conditions at the beginning of the pandemic.

Methods: A total of 305 HCWs from 3 referral hospitals for COVID-19, including 155 men and 150 women, participated in the study. A cross-sectional study was carried out with a sample of HCWs dealing with COVID-19 patients using the available sampling method. The results of this online survey, which was conducted from June 7 to July 5, 2021 (at the end of the Fourth Wave of the COVID-19 Pandemic in Iran), have been compared with the conditions of the First Wave of the Pandemic (from February 24 to April 27, 2020). The participants were evaluated by the Beck Scale for Suicidal Ideations (BSSI) and Maslach Burnout Inventory (MBI).

Results: The mean age of the participants was 36.34 ± 7.37. The means of Suicide Index (SI), Emotional Exhaustion (EE), Depersonalization (DP), and Personal Accomplishment (PA) scores were 0.76 ± 1.74, 19.94 ± 4.69, 4.92 ± 1.51, and 31.30 ± 5.88, respectively. SI and PA were significantly higher in workers other than nurses and physicians and EE was higher among workers with night shifts (p value<0.05 in all indices). Age had a significant and negative correlation with EE (p value<0.01) and DP (p value<0.05) and a significant and positive correlation with PA (p value<0.01).

Conclusion: This study showed a high level of SI and Burnout indices among HCWs in the fourth wave of the pandemic in Iran. Paying attention to the factors affecting the development of social capital and creating health policy changes may be effective in reducing Burnout indices and high Suicide index among HCWs.

KEYWORDS
 COVID-19, suicidal ideation, burnout, health personnel, Iran


Introduction

Higher levels of burnout, depression, and suicide have been reported among Health Care Workers (HCWs) due to stressful work conditions (1). During the COVID-19 pandemic, HCWs were more vulnerable than ever to burnout (2), chronic fatigue (3), post-traumatic stress disorder (PTSD) (4), and suicidal thoughts (5) due to exposure to infection and risk of transmission, staff shortages, lack of personal protective equipment, and aggravated work stress (6).

Various studies have emphasized the development of burnout syndrome among HCWs during the COVID-19 pandemic and based on many studies, suicidal thoughts among HCWs had a high prevalence in that period (7). Also, the relationship between burnout and suicidal thoughts among HCWs is an issue of concern for mental health experts (8). Meanwhile, female HCWs were more vulnerable to burnout, which has been attributed to factors such as less work-life balance (9).

Burnout syndrome is considered a long-term response to chronic emotional and interpersonal stress in the workplace (10). This syndrome is defined as a psychological syndrome with three dimensions, emotional exhaustion (EE), depersonalization (DP), and decreased sense of personal accomplishment (PA) (11).

In a study conducted in Australia, despite the low number of COVID-19 cases, mental HCWs reported significant levels of psychological distress and professional burnout during the pandemic. Related risk factors such as challenging work environment, long working hours, high-intensity work, and regular exposure to discomfort and death of patients have been mentioned as psychological distresses that have an effect on the formation of these symptoms at the professional and patient-related levels (12). The rise in the fear of contracting COVID-19 among HCWs while on duty has resulted in a decline in job satisfaction and an increase in psychological distress. Consequently, this has led to elevated stress and anxiety levels, which in turn have increased the likelihood of HCWs leaving their jobs both within the organization and the profession (13).

Related to this, negative effects on the quality of life and medical services of healthcare workers (HCWs) during the recent pandemic have been reported (14). The severe shortage of HCWs to care for the huge number of patients with COVID-19 and the related medical and nursing care needs, severe limitations of personal care equipment, stigma toward them, being accused of conspiracy and moral harm to them and countless cases of this kind have been associated with reduced quality of life and increased risk of emotional exhaustion among HCWs (15). On the other hand, emotional exhaustion and depersonalization are effective in the formation of psychological distress among HCWs (16) and it is emphasized that work-related burnout may manifest with psychiatric symptoms such as depression, anxiety, and irritability (17).

HCWs are facing unprecedented challenges during the COVID-19 pandemic, which is causing a great deal of uncertainty and unpredictability. This situation is causing work-related stress that can lead to physical exhaustion, emotional distress, and stigmatization. These factors can have a significant negative impact on the mental health of HCWs (18, 19). They face various related problems, one of which is the significant stress and anxiety experienced by different groups of nurses and physicians while caring for patients with COVID-19. This stress has been linked to mental and psychological health problems among them (20, 21).

The COVID-19 pandemic has brought about an increase in suicidal ideations. A systematic review and meta-analysis have identified several risk factors that contribute to this, including low social support, sleep disorders, quarantine, loneliness, and mental health problems. However, among HCWs, high physical and mental exhaustion, as well as poorer self-reported physical health, were identified as the main risk factors (22). A recent meta-analysis highlights a strong correlation between depression and burnout in nursing samples, particularly among those who work in stressful environments and often experience burnout and depression (23). One meta-analysis identified burnout, depression, comorbid mental illness, and stress as the strongest suicide risk factors among medical students (24). On the other hand, according to some reviews, Physician burnout and depression have increased in recent years, while suicide rates have remained relatively the same. Individual factors such as a history of mental health problems and systemic factors such as work compression, and lack of control over one’s professional life have been proposed as factors affecting job burnout and depression (25).

Iran was among the countries that the COVID-19 pandemic entered in a short period after its origin in Wuhan, China. The pandemic brought daily increases in cases and deaths for months. After the end of the fourth wave, the pandemic entered its fifth wave in Iran with the highest numbers of daily new cases and deaths. During the week of June 7th, 2021, there were 59,771 new confirmed cases, which is 11% less than the previous week. Additionally, there were 970 weekly deaths, marking a 19% decrease from the prior week. In the week leading up to July 5th, 2021, there were 83,054 new COVID-19 cases (a 16% increase from the previous week) and 916 deaths (a 6% increase from the previous week) (15).

The effects of working in high-risk conditions related to the spread of the COVID-19 pandemic for HCWs in Iran were associated with high levels of burnout and symptoms of mental health problems such as depression and suicidal thoughts at the beginning of the pandemic (26, 27). HCWs in this study included all types of physicians (general and specialist-including medical interns and residents), all nursing categories (nurses, care assistants, etc.), and all hospital personnel other than physicians and nurses who interact with each other to provide services to patients with COVID-19.

This study was conducted to investigate the level of burnout and suicidal thoughts among HCWs during the fourth wave of the pandemic in Iran and to compare it with the conditions at the beginning of the pandemic along with rooting the causes of their formation in terms of demographic characteristics and working conditions.



Materials and methods


Study design

This study was conducted at the end of the fourth wave of the COVID-19 pandemic in the Alborz Province of Iran, as one of the provinces with the highest rate of cases and daily deaths among the 31 provinces of Iran at that time. This was the biggest COVID-19 wave since the spread of the pandemic to Iran, starting immediately after the end of the third wave from March 22 to June 7, 2021. After the forth wave, Iran faced the worst COVID-19 wave during the pandemic which had the highest number of cases and daily deaths (15).

The objective of this study is based on a protocol (28) to conduct cross-sectional and cohort studies to comprehensively assess the mental health of HCWs dealing with COVID-19. The study aims to design both short-term and long-term diagnostic and therapeutic interventions. This study protocol includes cross-sectional studies and interventions at Alborz University of Medical Sciences teaching hospitals. Quantitative, qualitative, and mixed-method studies have been conducted to measure mental health disorders among HCWs, and some results have been published (29, 30).

Iran has a population of 87.92 million people. Alborz province, with 17 cities and 3.212 million people, is densely populated (31). The sample size was determined based on similar studies at all levels. The design of the study was carried out cross-sectionally using the available sampling method and was implemented from June 7 to July 5, 2021. The results of this online survey, have been compared with the conditions of the First Wave of the Pandemic (from February 24 to April 27, 2020).

A number of 305 healthcare workers from a total of three general academic hospitals in Alborz Province of Iran, who were responsible for the diagnosis, treatment, care, and administrative affairs of patients during the peak of the COVID-19 pandemic, were included in the study.

They included women and men with doctorate-level education (M.D. and Ph.D.) and less than doctorate as all types of physicians (general and specialist- including medical interns and residents), all nursing categories (nurses, care assistants, etc.), and hospital personnel other than physicians and nurses, who were working in departments of respiratory emergency, internal medicine, infectious diseases and COVID-19 specific intensive care units (ICU) of these three referral hospitals. Their hiring status at the time of the study was official, contractual, or temporary employment. A group of them were in direct exposure to patients with COVID-19 and a few of them had no direct contact with these patients and worked in the administrative departments of these parts of the hospitals. They worked in the form of three types of fixed daily, fixed night, or cycling shifts. The shifts in these three hospitals were 8 or 12 h in two forms: part-time (eight or fewer shifts per month) and full-time (more than eight shifts per month).

General questions and questionnaires were provided to the participants electronically. The online survey link was shared through WhatsApp and email, in Persian (also known as Farsi), which is the commonly spoken language in Iran. The web-based survey was designed to ensure that each participant could only take the survey once. First, the objectives of the study were explained to the participants and they were assured of the confidentiality of all answers. The participants were assured that they could withdraw from the study at any stage of the survey. At the end of the survey, no participant withdrew from the study. Also, the participants were asked not to share the information related to the questionnaire and the content of the survey with their colleagues (in order to control the social contagion effect). Participation in this study was completely voluntary and anonymous.



Inclusion and exclusion criteria

All HCWs over the age of 18 who were in one of the official, contractual, or temporary employment situations with Alborz University of Medical Sciences and were working in one of the respiratory emergency, internal medicine, infectious diseases, and intensive care units (ICU) departments of Imam Ali, Imam Hossein, and Kowsar hospitals were considered to participate in the study. They provide COVID-19 services to hospitalized patients in the identified departments, working daily, night, or cycling shifts. They could also be full-time or part-time employees. After sending the request to participate in the study and providing explanations, they could enter the study through the provided link and have informed consent. Failure to complete the requested information after entering the study was considered an exclusion-criteria of the study.



Data collection

Before entering the desired questionnaires page, first the informed consent section (by expressing a voluntary willingness to participate in the study) was available, and then the demographic information and other personal information including age, gender, education level, number of years of work experience, job category, employment status, Marital status, history of mental illness (by asking the separate question, “Have you been diagnosed with depression, anxiety, or other psychiatric diagnoses before the COVID-19 pandemic?”), direct exposure to a patient with COVID-19, type of work shift (daily, night, cycling) were requested. The status of this group of HCWs who performed their daily activities in these special centers for the care of patients with COVID-19 was clarified in terms of the number of total HCWs in each department per month and the amount of their monthly salary. The information related to standardized and self-reported questionnaires, Beck Scale for Suicidal Ideation (BSSI), and the Maslach burnout questionnaire, were obtained from the participants in the next step. The recorded information based on the mentioned questions and questionnaires was entered in the Statistical Package of Social Sciences (SPSS) software in a categorized form and was available to a biostatistician for final review and statistical analysis.



Procedure


The site

This study was conducted in three general teaching hospitals in Alborz Province, Iran, which were considered referral centers for patients with COVID-19 during the peak of the pandemic. Alborz Province, with a population equal to three million two hundred thousand people, is one of the most populous and immigrant-friendly provinces of Iran and is in the neighborhood of Tehran Province (Iran’s capital) (31), and at the time of the study, during the fourth wave of the COVID-19 pandemic in Iran, it had one of the highest daily infected cases and death rates related to the pandemic (32). Alborz University of Medical Sciences covers all three hospitals where the study was conducted (Imam Hossein, Imam Ali, and Kawsar). At the time of the study, respiratory emergency, internal medicine, infectious diseases, and intensive care unit (ICU) departments were providing services to patients with COVID-19. The total number of inpatient beds related to COVID-19 in these three hospitals was a total of 540 beds in respiratory emergency, internal medicine, and infectious diseases departments and 50 ICU beds specific for COVID-19. The capacity of all these beds was used during the fourth wave of the pandemic and after that in the subsequent waves to admit patients with COVID-19.



Selection of participants

An invitation and a link to participate in the study were sent to 400 HCWs who met the inclusion criteria. Out of them, 305 HCWs responded and entered the study, resulting in a response rate of 76.3%. In this study, 50.8% of the participants were male, the mean age of the participants was 36.34 ± 7.37 (range 20–54), and 37% had MD or Ph.D. educational degrees. In addition, 56.4% had a work experience of 5 years and above, 63% were married, and 75.1% had no previous history of mental illnesses. All other basic characteristics are summarized in Table 1.



TABLE 1 Basic characteristics of participants.
[image: Table1]

Based on the literature review, the following points can be made regarding some variables presented in Table 1.

Three factors related to stress have been proposed regarding the work experience variable: psychological well-being, physical health, and job satisfaction (33). Nurses with less work experience tend to experience burnout in different aspects of their work (34). In relation to hiring status, some studies suggest that temporary workers experience more job burnout and intention to leave than permanent (official) workers (35). In some studies, unmarried nurses had double the burnout rate of married nurses with children (36).




Measurement scale


Beck Scale for Suicidal Ideation (BSSI)

BSSI is an instrument that is widely used to evaluate different aspects of suicide (37). It is a clinical research instrument to quantify and evaluate suicidal intention, which is identified in factor analysis with 3 significant factors of active suicidal desire, specific plans for suicide, and passive suicidal desire (38). This self-assessment tool is designed to measure attitudes, thoughts, and planning for suicide (39) and has 19 items, each item is rated from 0 to 2, and higher scores indicate more intense suicidality (40). Some commentaries introduce the first five items as screening questions (41). BSSI measures having suicide ideation (1–5), preparation for suicide (6–19), and the decision to suicide (20–38). A score of 1 or 2 was considered as indication of the presence of suicidal ideation (42).

The psychometric assessment of BSSI has been carried out in the general population in Iran before COVID-19 Pandemic. In examining the validity, reliability, and factor structure of BSSI in the general population of Tehran, Cronbach’s alpha coefficients in the screening part and the whole scale were reported to be satisfactory (>0.8). The scores of both the screening part and the total scale were higher in people with a history of suicide attempts and had a positive correlation with depression and a negative correlation with social support. In this way, the Persian translation of BSSI was introduced with desirable psychometric properties in the research setting (43). We administered this questionnaire to evaluate suicidal ideation in HCWs who treated COVID-19 patients. The results are presented in the following section.



Maslach Burnout Inventory (MBI)

MBI is the most widely used self-administered questionnaire designed to evaluate 3 components of burnout syndrome (44, 45). These 3 components include emotional exhaustion, depersonalization, and reduced personal accomplishment (46). This questionnaire has 22 items which are divided into 3 subscales. The items are scored on a 7-point scale ranging from)0: never (to)6: every day (. The total score of each subscale is calculated by summing its items. Nine items in the Emotional Exhaustion (EE) subscale, 5 items in the Depersonalization (DP) subscale, and 8 items in the Reduced Personal Accomplishment (PA) subscale are the components of this questionnaire. Higher degrees of experienced burnout can be seen in higher degrees of EE and DP and lower degrees of PA (47). Scores higher than 18, 5 in EE and DP and lower than 40 in AP were considered as moderate to severe cases, respectively [(0–18: Low, 19–26: Moderate, 27–54: High) for EE, (0–5: Low, 6–9: Moderate, 10–30: High) for DP and (40–48: Low, 34–39: Moderate, 0–33: High) for PA is for the target] (48).

The validity and Reliability of the Persian version of MBI have been evaluated and confirmed. Three hundred thirty-one employees of factories and public jobs (all forms of legitimate employment) in Iran participated in a study whose aim was instrument (the third version of MBI that used in this study) standardization. According to the results of this study (49), the item total correlation and internal consistency (total alpha) were 0.79, 0.85, and 0.87, respectively, the intraclass correlation coefficient was 0.87, indicating good test–retest reliability (r = 0.87, p < 0.01), and the construct validity of the scale using exploratory factor analysis, showed 3 factors with eigenvalues greater than 1 (1 and 5 items: α = 0.72; 2, 4 items: α = 0.78; 3, 6 statements: α = 0.69).




Statistical analysis

Data were analyzed using Statistical Package of Social Sciences (SPSS) software version 24(SPSS Inc., Chicago, IL, United States). The Kolmogorov–Smirnov test was used to assess the normal distribution of the variables. Categorical variables were presented as “frequency (N=) and percentage (%) and continuous variables as mean and standard deviation (SD). The Chi-square test and Fisher’s exact test were used to compare qualitative data. Due to the non-normal distribution of continuous variables, Spearman’s correlation coefficient correlation was used to analyze the correlation between total score of continuous variables, namely, occupational exhaustion (EE), depersonalization (DP), reduced Personal Accomplishment (PA), Suicidal Ideation (SI), and age. Univariate and multivariate logistic regression analyses were used to determine the association of demographic variables and EE, DP, PA, and SI. A two-tailed p-value<0.05 was considered significant.



Ethical considerations

The ethics committee of Alborz University of Medical Sciences approved the proposal for this research project on 29/05/2021 (IR.ABZUMS.REC.1400.068). The participants were informed about the research objectives and how to participate before entering the study. They were assured that all information provided by them would be confidential and will not be shared with any individual or group. The participants completed and sent the informed consent form before entering to the study. In this study, all components of the Declaration of Helsinki and its appendix were considered.




Results

Regarding the outcomes of this study, means and ranges were 0.76 ± 1.74 (range 0–11) for SI, 19.94 ± 4.69 (range 10–34) for OR, 4.92 ± 1.51 (range 2–9) for DP, and 31.30 ± 5.88 (range 20–43) for PA.

Table 2 shows the findings of categorical SI and Maslach Burnout Inventory subscales (EE, PA, DP) across demographic variables. SI and DP were significantly higher among workers other than nurses and physicians, whereas EE and PA were significantly higher among nursing categories (based on Chi-square or Fisher’s exact tests as relevant).



TABLE 2 Comparison of suicide ideation (SI) and Maslach burnout inventory subscales categories across demographic variables.
[image: Table2]

SI was significantly higher among married people, without direct exposure, with daily shift work and the number of shifts equal to or less than 8 days per month. EE was significantly higher among those with less than five years of work experience, contract workers, those with direct exposure, and those with higher shift numbers and night shifts. DP was significantly higher among contract workers than among official and temporary workers. PA was significantly higher in the married workers, the group without direct exposure, workers with daily shifts, and the number of shifts less than or equal to eight days per month.”

The Spearman’s correlation coefficient results are presented in Table 3. As can be seen, age had a significant and negative correlation with EE and DP and a significant and positive correlation with PA. Moreover, SI had a significant and positive correlation with EE, and EE also had a significant positive correlation with DP and a negative correlation with PA.



TABLE 3 Spearman’s correlation coefficient among Age, SI, and Maslach burnout inventory subscales.
[image: Table3]

SI, EE, and PA were significantly associated with workers other than nurses and physicians and EE also had a significant relationship with working shifts at night (7 pm to 7 am in 12-h shifts and 11 pm to 7 am in 8-h shifts).

Based on this model, DP had a statistically significant relationship with work experience of more than 10 years. These findings are summarized in Table 4.



TABLE 4 The association of demographic and SI, OE, DP, and PA based on univariate and multivariate logistic regression analyses.
[image: Table4]



Discussion

This study examined suicidal ideation and worker burnout among job categories that provide services to patients with COVID-19 at the end of the fourth wave of the pandemic in Iran based on demographic characteristics, work history, and mental illness history. Half of the study participants were men and more than half of them had more than 5 years of work experience. Three-quarters of them also had no history of mental illnesses. SI and PA were significantly higher in workers in the job category other than nurses and physicians, which was also significant in the multivariate logistic regression analysis model. Despite the positive relationship between EE and DP with the nursing categories, no statistically significant relationship between them was obtained based on this regression model. Also, EE was higher among workers with night shifts, which was also found to be significant in the multivariate logistic regression analysis.

In the statistical analysis using Chi-square and Fisher’s exact tests in this study at the end of the fourth wave, work experience of fewer than 5 years, a job in the nursing category, having direct exposure to COVID-19, night shift, and the number of shifts more than 8 days per month was associated with higher levels of EE. Also, jobs in nursing categories and contractual employment conditions were associated with higher levels of DP. A job other than the physicians and nursing categories, being married, not having direct exposure to COVID-19, working daily shifts, and the number of shifts equal to or less than 8 days per month were also associated with higher levels of PA.

In a study that was conducted during the second wave of the COVID-19 epidemic (27 August through 23 October 2020) (50) among Frontline HCWs in Australia, 10.5% of participants in that study had thoughts of suicide or self-harm over a two-week period (7). A higher rate of burnout was also reported among this group of HCWs. In the current study, in multivariable models, a significant relationship was found between having these thoughts and variables such as younger age (⩽30 years cf. >50 years;), male gender, increased income worries, and prior mental illness.

The presence of suicidal thoughts in this study that took place in Iran, was 22% among HCWs and in line with the results of the mentioned study, it had a statistically significant relationship with some components of burnout syndrome (EE). One of the reasons for the higher rate of suicidal thoughts in this study may be related to the possible more exposure to environmental risk factors mentioned above (exposure to infection and risk of transmission (51, 52), staff shortages (53), lack of personal protective equipment (54), and aggravated work stress (6, 55)) among the participants of this study. The number of weekly confirmed cases during this one-month survey was between 59,000 and 114,000 (in the whole of Iran) and the time of this study was at the end of the fourth wave and immediately at the beginning of the fifth wave. Meanwhile, in Australia’s second wave, there were 660 to 91 weekly confirmed cases at the time of the study (which appears to be largely independent of population differences in the two countries).

Another important point, comparing these two studies, is the difference in risk factors related to suicidal thoughts (both of which were evaluated based on multivariable statistical models and among a large number of possible risk factors). In this study in Iran, none of the significant variables in the mentioned study in Australia were found to increase the risk of suicidal thoughts (mainly demographic factors) and only having a job other than physicians and nursing categories was the only independent risk factor increasing the risk of suicidal thoughts. Another important point is that in this study, the lowest PA scores were also obtained in the same group of non-physician and non-nurse participants. This was while no direct correlation was found between SI and PA. In this way, in this study, despite SI and PA scores being higher in the non-physician-non-nurse group, no direct relationship was found between the two. It seems that it is necessary to pay attention to other models related to suicide and other non-demographic components.

Our satisfaction in work environments and family life is largely dependent on our interpersonal relationships and friendships (56). Along with such a trend, collective action is also considered as communicative in nature and in the mode of interpersonal interaction and the mode of engagement that shapes interaction (57). Networks of strong interpersonal relationships that develop over time and create a foundation for trust, cooperation, and collective action can be synthesized as “social capital” which is an important variable in conducting health-related research and/or in synthesizing the results from health-related investigations. It may be possible to consider the results of this study in line with the theories presented by Durkheim in the field of suicide and its relationship with social capital (58–61).

According to this, Durkheim saw lower rates of suicide in societies with the highest levels of integration and the highest rates of suicide in societies with a loosening of social bonds (59). Social capital has been the focus of experts in three dimensions: structural, cognitive, and relational, and in practice, it includes complex interrelationships between these three dimensions. The structural aspect shows the existence of a network of access to people and resources, while its other aspects reflect the ability to exchange resources (62). The concept of social capital has been widely reflected in various socio-cultural groups in recent years (63–65). In this way, taking into account the scope of the concept and its practical application in explaining behavioral characteristics has been of interest to experts in the social fields (66). Some have also considered the close relationship between social and cultural capital that is supported by processes of social stratification processes. In this sense, the strengthening of social equality in exchange for the distribution of such capital will be visible at the community level (67). In a multicenter prospective cohort study, social capital among physicians, registered nurses, and assistant nurses was strongly related to job satisfaction and active engagement with clinical improvements (68). In another study of healthcare workers, managers who support collaboration and social interaction among work teams may reduce burnout by promoting social capital (69).

Considering the components of social capital in the form of social associations and networks, norms of reciprocity, and trust (70), it can be expected that in this study, heavy and risky therapeutic activity in high-stress conditions among the group of physicians and nurses has strengthened social cohesion among the group of colleagues (71). This point may have had a protective effect regarding suicidal thoughts in these groups compared to other employees who were not on the front line of dealing with COVID-19.

This is while the overall high suicide index, in its place, clearly raises the difficulty of the conditions and the influence of inappropriate environmental factors in the formation of these thoughts (16). As in a report from Iran about the high prevalence of suicidal thoughts among physicians during the COVID-19 pandemic, other different factors such as the low monthly salaries of physicians especially clinical residents, the requirement to be present in the desired cities of health decision-making systems for new graduates without taking into account any preferences of physicians and non-standard working hours considered as other difficulties they face, especially during the COVID-19 pandemic (72).

On the other hand, the significantly higher level of suicidal thoughts among HCWs in this study compared to the study conducted in Australia, in addition to the need to pay attention to the difference in the tools used, may be related to the influence of factors other than lower social capital in the formation of suicidal thoughts among individuals and social groups. For example, the limitation of opportunities and resources for social and economic recovery from negative consequences of the COVID-19 pandemic, even in the case of high social capital and social cohesion, may be associated with serious harm to mental health, especially among those with the highest exposure to pandemic-related hardships (73). This is the basis for the formation of a point of view in conflict with Durkheim’s theories, in which it is emphasized that not paying attention to the effect of political change as a determining factor for the health of the population and simply aiming for social cohesion can be associated with expected negative consequences in health areas (58).

Such a situation in this study, considering the relative acceptability of social capital in Iranians based on national studies and social analyzes conducted in this field (74, 75), may be significant and referable. The poor economic-social situation in Iran during recent years and its more obvious manifestation during the COVID-19 pandemic in the form of a shortage of personal protective equipment, limitation of human resources, lack of medical equipment for necessary procedures for patients (intensified during the pandemic), inefficient management in controlling the situation, disproportionate distribution of financial and human resources and further, excessive inefficiency in providing vaccination against COVID-19 (76–80) may be the effective factors in increasing the problems related to mental health, including high levels of depression, anxiety, burnout, and suicidal thoughts in HCWs (81, 82).

This inter-relationship can be supported by the relative decrease in the suicide rate in in the United States during the influenza epidemic between 1918–19 simultaneously with the improvement of the economic situation and low unemployment rate, and the increase in the suicide rate during the 1921 pandemic, simultaneously with the economic recession and the increase in the unemployment rate. This was while at the beginning, the increase in social cohesion following the collective misfortunes related to the First World War and the invasion that happened in the first pandemic was mentioned as one of the effective factors in reducing the suicide rate (73).

In the study, which was conducted during the first wave of the COVID-19 pandemic in all provinces of Iran (including Alborz Province, which was the place of this study), in order to investigate occupational burnout syndrome, using the MBI questionnaire among HCWs (April 6 to May 30, 2020), 34.2, 48.7 and 56.1 percent of the participants showed high levels of EE, DP, and PA, respectively (83). These rates in this study at the end of the fourth wave of COVID-19 and among occupational groups similar to the mentioned study, were 69.8, 35.1 and 47.2%, respectively.

In the mentioned study during the first wave, factors such as being in the age range of 20 to 30 years, being female, not having children, having a bachelor’s degree, and working in isolation departments were associated with higher levels of occupational burnout (analysis based on Chi-square test). Also, having a history of physical diseases and psychiatric disorders was suggested as the best predictor of occupational burnout.

As mentioned, among these demographic and environmental factors in this study at the end of forth wave, in multivariate logistic regression analyses, the only significant relationship was obtained with higher levels of EE and working night shifts and higher levels of PA with a job other than the physicians and nursing categories. Also, in this study, having a history of psychiatric disorders had no significant relationship with higher levels of any of the burnout syndrome components. Specifically, the number of HCWs with higher levels of EE in this study increased more than twice in the fourth wave of COVID-19 compared to the first wave in Iran. This situation has been accompanied by a slight decrease in the number of HCWs with higher levels of DP and PA. Regarding the difference created in the EE situation in the interval between the first and fourth waves in Iran, considering the relative difference of the conditions in two different studies (including the study mentioned in the first wave and this study), other groups of health care workers and administrators can benefit from the key findings gained in the study reported herein.

In a similar study in the United States that was conducted for three years, EE was evaluated among HCWs in three time periods before the COVID-19 pandemic (2019) and twice in 2020 and 2021–2022 (12). They proposed exhaustion score clustering in work settings related to the social contagion effect of exhaustion. The results indicated a decrease in the first year among physicians and sharp increases in 2021 in the second year among them and an annual increase in EE in nurses and other groups of HCWs. They indicated an overall increase in EE from 31.8% in 2019 to 40.4% in 2022.

This rate in this study in Iran among all HCWs participating in the study in 2021 and during the peak of the pandemic was 69.8%, which was higher than the rate among HCWs in the United States. This difference may be due to the higher baseline level of EE among HCWs in Iran or its exacerbation due to the addition of problems related to the COVID-19 pandemic such as heavy workload and improper distribution of financial and human resources on top of other common problems mentioned in the previous sections. Also, the amount of EE in this study in Iran was higher in Nursing Categories compared to other groups of HCWs, although this difference was not significant in multivariate logistic regression analyses.

At the same time, considering the lower percentage of HCWs with high levels of DP and RP in this study compared to the first-wave study in Iran and the doubling of HCWs with high EE, it is possible to pay attention to the social contagion effect of exhaustion which was noticed by researchers in the study conducted in the United States. In this regard, social contagion is defined according to the American Psychological Association (APA) Dictionary of Psychology as “the spread of behaviors, attitudes, and affect through crowds and other types of social aggregates from one member to another” (84). Based on the available evidence, such a process can be considered a complex interaction between individual, relational, and social factors (85). Also, social contagion can be related to some behavioral disorders and psychiatric symptoms such as suicide (86) and violence (87).



Conclusion

This study showed a high level of SI and burnout indices among HCWs in the fourth wave of the pandemic in Iran. Some demographic factors or working conditions seemed effective in the formation and aggravation of this situation. Among the demographic factors, age was the most related to changes in burnout components.

The increase in the number of HCWs with higher levels of EE compared to similar studies in previous waves of the COVID-19 pandemic in Iran may also be interpreted by the social contagion effect of exhaustion. Paying attention to the factors affecting the development of social capital and creating health policy changes as a determining factor of population health may be effective in reducing burnout indices and suicide index among HCWs and considering the limitations related to the studies conducted in this field, can be taken into the attention of experts for future research. Such secondary changes may be achieved through health policymakers’ strengthening of ongoing financial and occupational support for HCWs. This study also provides background information on the present investigation, which will be useful for researchers in other regions and countries, who wish to examine health care institutions and improve working conditions for their employees and even volunteers. Designing and conducting studies in this field by considering the control group in the time before or a significant period after the pandemic, in the current conditions, or in similar pandemics in the future, can be taken into consideration by experts in future research.”



Limitations

In this study, there was no control group. Therefore, the interpretations made from the statistical results can only be in the form of hypotheses related to the pandemic. Also, the nature of this study is cross-sectional, which prevents the formation of a causal relationship. One limitation of this study is the methodology used, which involved administering online questionnaires and providing explanatory materials in the form of a questionnaire package. This approach was necessitated by the high-risk pandemic situation at the time of the study.

The study was specifically conducted to evaluate the mental health of HCWs in the general hospitals of Alborz province in Iran during the COVID-19 pandemic. Therefore, it is important to note that the results cannot be applied to the overall population of the country. Considering the sample sizes used in similar studies in the Alborz province of Iran, we tried to make this limitation of sampling at the level of the province as minimal as possible.

Although participants were asked not to share survey information to prevent the social contagion effect related to burnout, lack of control remained if sharing occurred. This point is another limitation of the recent study. These considerations can be considered for future research.
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Background: University students are a vulnerable population and faced a significant psychological impact from the COVID-19 pandemic. Therefore, this study aimed to determine the level of fear of COVID-19 among university students and to evaluate the possible relationship between fear of COVID-19 and socio-demographic, health-related determinants, variables related to the COVID-19 and variables related to the psychological impact of the COVID-19 pandemic.

Methods: We conducted a cross-sectional study between December 2020 and December 2021 on a sample of 950 university students from two universities in southern Spain. Participants completed a form that collected socio-demographic, health-related and COVID-related variables, a validated questionnaire related to the psychological impact of the COVID-19 pandemic and the fear of COVID Scale (FCV-19S). Descriptive, inferential, and multivariable linear regression analyzes were conducted.

Results: The mean FCV-19S score was 14.86 ± 5.16 points. The factors identified as predictors of FCV-19S were being female (p < 0.001), holding religious beliefs (p = 0.04), living in towns with over 10,000 inhabitants (p < 0.01), living with someone vulnerable to COVID-19 (p = 0.02), watching TV to keep informed about COVID-19 (p < 0.01), believing in a low probability of surviving if infected with COVID-19 (p < 0.001), having a higher level of death anxiety (p < 0.001) and suffering from insomnia (p < 0.001).

Conclusion: An average fear of COVID-19 score of 14.86 ± 5.16 points has been found among university students in Spain. These findings can aid in identifying specific factors contributing to fear of COVID-19 and in developing coping strategies to alleviate the stress of the pandemic.

KEYWORDS
 COVID-19, fear, public health, Spain, students


1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was identified as the cause of coronavirus disease 19 (COVID-19) in December 2019 (1). The rapid person-to-person transmission, as well as the severity of the virus across the globe (2), led to the implementation of several measures in Spain, including a general lockdown that started on March 15, 2020, and concluded on June 21, 2020. During this period of confinement, comprehensive measures were implemented, including the closure of restaurants, schools, universities, and workplaces which involved close physical contact. Governments also enforced physical distancing through quarantines, travel restrictions, and closures of various establishments such as theaters, cinemas, museums, and stadia. Remote work and online education became widespread, while the limited number of activities permitted included essential work, grocery shopping, caregiving, and medical visits (3). Nevertheless, during those 100 days of lockdown, there were 245,938 total confirmed cases of infection and 28,322 total deaths in Spain (4).

The lockdown period led not only a radical change in the population’s lifestyle (5), but also fear of COVID-19 (6) and a negative effect on mental health (7, 8) with reports of symptoms of common mental disorders in 35–50% of the population (9, 10). Fear, defined as an adaptive response to real or abstract threats which is crucial for survival (11), stands out as one of the most prevalent psychological reactions to pandemic diseases, and differs in responses to other disasters (12).

A multitude of adverse conditions, such as social isolation, uncertainty, chronic illness, financial hardships, disruptions to daily routines, and the loss of family members to COVID-19, particularly among the older adult, contributed to heightened levels of fear during the pandemic (13–16). This pervasive fear has had a profound and widespread impact on the mental health of millions of individuals worldwide (17). Several studies have investigated this impact on different groups (18–22), including university students, who were at risk due to the continued spread of the pandemic, strict isolation measures, and the restrictions on interpersonal relationships (23, 24).

In Spain, the level of fear of COVID-19 among university students (25) is higher than in other countries such as Turkey (26), China (27), Pakistan (28) or Russia and Belarus (29). Multiple studies worldwide performed in that population (30, 31) have shown the impact that fear of COVID-19 has on several psychological constructs. Thus, on the one hand, fear of COVID-19 plays a pivotal role in the initiation and progression of sleep difficulties, stress, panic and common mental disorders (32–37). On the other hand, death anxiety appears as an abnormal response when individuals experience fear regarding COVID-19 (38, 39). Additionally, previous studies reveal that other constructs such as social support, optimism, subjective happiness and resilience mitigates the fear of COVID-19, fostering better mental health in the battle against the virus (40–42).

Additionally, it is important to consider that the fear of COVID-19 has had an impact on the lifestyle habits of university students, such as resorting to increased alcohol or tobacco consumption as coping responses to the stressors associated with the COVID-19 pandemic (43), adopting less healthy dietary practices (44), and exhibiting a low level of physical activity (45).

The COVID-19 pandemic continues to pose significant health challenges (46, 47) and exerts an ongoing impact on a wide range of psychological responses in individuals (48), including university students (49). Despite the growing number of studies on the fear of COVID-19 worldwide, there is a noticeable gap in the scientific literature, to the best of our knowledge, particularly in terms of concurrently evaluating a variety of psychological constructs and assessing their influence in relation to the fear of COVID-19 among university students in Spain. Therefore, the present study aims to determine the level of fear of COVID-19 among university students and to evaluate the possible relationship between fear of COVID-19 and socio-demographic/health-related determinants, variables related to the COVID-19 and variables related to the psychological impact of the COVID-19 pandemic.



2. Materials and methods


2.1. Participants and procedure

We conducted a cross-sectional study among Spanish university students from December 2020 to December 2021.

The study was carried out in 12 different bachelor’s degree courses at two public universities located in the southern region of Spain, Andalusia. The majority of the students were taking degree courses in Health Sciences. Public university 1 had a total of 6,965 university students taking nine different bachelor’s degrees, while public university 2 contained a total of 1,417 university students studying for three different bachelor’s degrees. The exclusion criteria included students who did not fill out the questionnaires correctly, did not understand Spanish, were positive for COVID-19, and were on pharmacological and/or non-pharmacological therapy for anxiety.

The study population was assessed for suitability using Epidat version 4.2. (Ministry of Health, Xunta de Galicia, Galicia, Spain), which estimated a minimum sample size of 138 university students at a 95% confidence level, with an absolute precision of 1%, and a standard deviation of fear of COVID-19 of 6.04 points (50). The study subjects were selected by a non-probabilistic convenience sampling method and participated voluntarily in the study.

At both universities, the data collection was conducted during class hours. Before that, we had contacted the teachers responsible for the subjects involved so as to minimize the interferences in the correct development of the teaching methodology. The planned place, dates, and times to proceed with the data collection were agreed with the teachers. To maximize the response rate, the study was publicized during breaks between classes and on notice boards in common areas of various university faculties.

The students could complete the questionnaires easily by scanning a QR code of the URL of the Google Form with their smartphones. The questionnaires were created in Google Forms due to the advantages of being flexible, unlimited and free of charge (51). The form contained an informative letter emphasizing the voluntary and anonymous nature of the study, as well as an explicit consent form in which the university students agreed to cooperate and participate in the study.

Finally, data were collected from 1,162 students, and 950 completed all the questionnaire surveys, which satisfied the minimum sample size.



2.2. Measurements


2.2.1. Dependent variable: fear of COVID-19 scale (FCV-19S)

The level of emotional reactions of fear toward COVID-19 in individuals was assessed using the COVID-19 Fear Scale (FCV-19S) (30), validated in Spain (50). The scale involves responding to items on a 7-point Likert scale, ranging from ‘strongly disagree’ to ‘totally agree’, with scores ranging from 1 for ‘strongly disagree’ to 5 for ‘totally agree’. The total possible score ranges from 7 to 35, with a higher score indicating a higher level of fear toward COVID-19. The measure showed appropriate internal validity (Cronbach’s alpha: 0.83).



2.2.2. Independent variables

A self-administered survey containing questions concerning the following variables was used to collect the data:


2.2.2.1. Socio-demographic characteristics of Spanish university students

The socio-demographic data collected included the following: gender (women, men), age (18–24 years, 25–35 years, > 35 years), religious belief (yes, no), spiritual practice (yes, no), belief in life after death (yes, no), population of town/city (< 10,000 inhabitants, 10,000–100,000 inhabitants, > 100,000 inhabitants), type of housing (flat without balcony, terrace or courtyard; house without garden or courtyard; flat with balcony, terrace or courtyard; house with garden or courtyard) and number of people sharing the accommodation (not including the participant who answered).



2.2.2.2. Health-related determinants in Spanish university students

The health-related determinants collected included the following: leisure-time physical activity (I do no exercise - I spend my free time almost exclusively sitting down; I occasionally do sports or physical exercise; I do physical exercise several times a month; I do sports or physical exercise several times a week), current smoker (yes, no), frequency of alcohol consumption in the past 12 months (never, less than once a month, monthly, weekly, daily or almost daily) and self-assessed state of health in the past 12 months (very good, good, average, bad, very bad).



2.2.2.3. Variables related to COVID-19 in Spanish university students

The variables related to COVID-19 were collected from a previous study (52) and included the following: living with someone considered to be in a vulnerable group to COVID-19 (yes, no), watching television to stay informed about COVID-19 (little or not at all, only at specific times, most of the day), time spent using the Internet to stay informed about COVID-19 (little or not at all, only at specific times, most of the day), time spent using social networks to stay informed about COVID-19 (little or not at all, only at specific times, most of the day), time spent reading the press (newspapers) to stay informed about COVID-19 (little or not at all, only at specific times, most of the day) (Cronbach’s alpha of 0.62), the probability you think you have of surviving if you become infected with SARS-CoV-2 [5-point Likert scale ranging from 1 (no probability) to 5 (very high probability)], how effective you think preventive measures are to avoid infection with COVID-19 [5-point Likert scale ranging from 1 (not effective at all) to 5 (very effective)], and how satisfied you are with the measures adopted to control the COVID-19 pandemic [5-point Likert scale ranging from 1 (not satisfied at all) to 5 (very satisfied)]. Finally, to prevent the spread of COVID-19, the following items were used (never, rarely, sometimes, nearly always, always): (i) ‘I do not leave the house except to do the shopping or some other essential activity’, (ii) ‘If I have respiratory symptoms, I avoid close contact with other people by staying home’, (iii) ‘I keep a distance of at least 1.5 m from other people’, (iv) ‘When I sneeze or cough, I cover my mouth and nose with my elbow’, (v) ‘I avoid touching my eyes, nose and mouth with my hands’, (vi) ‘I use disposable tissues when sneezing or wiping my nose and throw them away after use’, (vii) ‘I wash my hands frequently’, (viii) ‘I use a mask’, (ix) ‘When I go outside, I mainly stay in outdoor spaces’ and (x) ‘I ventilate closed spaces frequently’ (Cronbach’s alpha of 0.83).



2.2.2.4. General health questionnaire (GHQ-12)

The assessment of common mental disorders was conducted using the 12-item General Health Questionnaire (GHQ-12) (53), which was validated for the Spanish population (54, 55). The GHQ-12 utilizes a Likert-like scale with response options ranging from 0 (‘more than usual’) to 3 (‘much less than usual’). The scoring in the response categories followed the original GHQ method (56), where the first two response options were scored 0 and the last two received a score of 1, resulting in a bimodal score (0–0–1-1). The total score ranged from 0 to 12, with higher scores indicating a greater degree of psychological distress. The measure demonstrated adequate internal validity (Cronbach’s alpha of 0.90).



2.2.2.5. Duke-UNC functional social support questionnaire (DUKE-UNC-11)

The Duke-UNC-11 questionnaire (57), which was validated for use in Spanish populations (58), was utilized to collect information regarding perceived personal social support. The questionnaire comprises 11 items, each scored on a Likert-like scale ranging from 1 (‘much less than I would like’) to 5 (‘as much as I would like’). The total perceived social support score is obtained by adding together the scores of all 11 items, which range from 11 to 55, with higher scores indicating a greater level of perceived social support. Internal validity was adequate (Cronbach’s alpha of 0.90).



2.2.2.6. Death anxiety inventory (DAI)

The level of death anxiety was assessed using the Death Anxiety Inventory (DAI), which was initially developed in Spanish (59). The DAI consists of 20 items, and respondents rated their agreement with each item on a 5-point Likert scale ranging from 1 (‘totally disagree’) to 5 (‘totally agree’). The total possible score ranges from 20 to 100, with higher scores indicating a higher level of death anxiety. The DAI had excellent internal consistency in this sample (Cronbach’s alpha of 0.92).



2.2.2.7. Subjective happiness scale (SHS)

Subjective happiness was assessed using the Subjective Happiness Scale (SHS) (60), which has been validated for use in Spain (61). The scale comprises 4 items presented in a Likert format that measure global subjective happiness through self-rated statements or by comparing oneself to others. The Likert-type scale ranges from 1 (‘not at all’) to 7 (‘to a great extent’), and the total score ranges from 4 to 28 points. Higher scores on the SHS indicate greater levels of global subjective happiness. The scale has an adequate unitary structure and temporal stability, as confirmed in these samples (Cronbach’s alpha of 0.81).



2.2.2.8. Life orientation test-revised (LOT-R)

The Life Orientation Test-Revised (LOT-R) (62, 63), which has been adapted for use in Spanish (64, 65), was used to quantitatively assess the participants’ levels of optimism. The LOT-R comprises ten items, with three items measuring optimism (items 1, 4, and 10), three items measuring pessimism (items 3, 7, and 9), and four neutral filler items (items 2, 5, 6, and 8). Response options are on a Likert scale ranging from 0 (‘strongly disagree’) to 4 (‘strongly agree’), resulting in a total scale range of 0 to 24, which contains both the optimism scale and the inverted pessimism scale. Higher scores on the LOT-R indicate higher levels of optimism. The measure showed appropriate internal validity (Cronbach’s alpha of 0.68).



2.2.2.9. Connor-Davidson resilience scale (CD-RISC)

The level of resilience was measured using the Connor-Davidson Resilience Scale (CD-RISC), a 10-item scale developed by Campbell and Stein (66) and validated in Spain by Notario et al. (67). Each item is rated on a 5-point Likert scale ranging from 0 (‘not true at all’) to 4 (‘true nearly all the time’). The total score ranges from 0 to 40, with higher scores indicating higher levels of resilience. Cronbach’s alpha displayed a good internal consistency (Cronbach’s alpha of 0.84).



2.2.2.10. Athens insomnia scale (AIS-8)

The Athens Insomnia Scale (AIS-8) (68), validated in Spain (69), was used to measure insomnia. The scale consists of 8 items that assess various aspects of sleep difficulty, including sleep induction, night wakings, early morning waking, total sleep time, sleep quality, and the consequences of insomnia the following day, including its effects on functional capacity, well-being, and sleepiness. Responses are rated on a Likert scale from 0 (‘no problem’) to 3 (‘serious problem’). The total score ranges from 0 to 24 points, with higher scores indicating more severe insomnia. The measure showed appropriate internal validity (Cronbach’s alpha of 0.82).





2.3. Ethics statement

The study received approval from the clinical research ethics committee (approval number 316, reference 4845).

The study adhered to the principles of good clinical practice and followed the ethical guidelines outlined in the latest version of the Declaration of Helsinki, including the Oviedo agreement, as well as Law 14/2007, dated July 3, concerning Biomedical Research. The confidentiality of the data was strictly maintained at all times by ensuring the anonymity of the data on the database, in compliance with Organic Law 3/2018, dated December 5, on the Protection of Personal Data and guaranteeing digital rights.



2.4. Statistical analysis

Descriptive statistics were used to analyze both the categorical variables, including frequencies and percentages, and the quantitative variables, including means and standard deviations. The Kolmogorov–Smirnov test was also used to assess the normality of the variables. Student’s t and ANOVA tests were used to investigate the relationship between FCV-19S scores and the socio-demographic/health-related determinants, variables related to COVID-19 and variables related to the psychological impact of the COVID-19 pandemic, and Pearson’s correlation test was used for correlations between quantitative variables. The variables that demonstrated a statistically significant association with Fear of COVID-19 scores (p < 0.05) were later integrated into a multivariable linear regression model. The goodness of fit of the final model was assessed using the adjusted coefficient of determination R2. Validation of the collinearity conditions (through analysis of the variance inflation factor), normality, and independence of residuals was confirmed using the normality test and Durbin-Watson test, respectively. The IBM SPSS Statistical package version 26.0.0 (IBM Corp, Armonk, NY, United States), licensed to the University of Seville (Spain), was used to carried out the statistical analysis.




3. Results


3.1. Descriptive analysis of socio-demographic characteristics and health-related determinants in Spanish university students

We evaluated the data from 950 Spanish university students, mostly aged 18 to 24 years old (92.74%). Most of these students were women (74.11%), did not engage in spiritual practice (70.53%), lived in a town with over 100,000 inhabitants (44.00%), and their self-assessed state of health in the past 12 months was good (55.37%) (Table 1).



TABLE 1 Socio-demographic characteristics and health-related determinants of Spanish university students (n = 950).
[image: Table1]



3.2. Descriptive analysis of variables related to COVID-19 in Spanish university students

The majority of participants reported not living with someone considered to be in a group vulnerable to COVID-19 (56.11%), watching television only at specific times to stay informed about COVID-19 (64.95%), using the Internet only at specific times to stay informed about COVID-19 (58.95%), using social networks to stay informed about COVID-19 only at specific times (51.16%), and spending little or no time reading the press (newspapers) to stay informed about COVID-19 (67.58%). In addition to this, the participants felt that the probability of surviving if they became infected with COVID-19 were high (4.49 ± 0.72 points). Moreover, they considered the preventive measures to be moderately effective (3.06 ± 0.88 points) and were moderately satisfied (2.81 ± 0.99 points) with the measures adopted to control the COVID-19 pandemic in Spain.

In terms of actions taken to prevent the spread of COVID-19, the majority of Spanish university students reported always wearing a mask (85.69%), covering their mouth and nose with their elbow when coughing or sneezing (74.10%), and prioritizing outdoor spaces when going outside (71.58%) (Figure 1).

[image: Figure 1]

FIGURE 1
 Actions to help preventing the spread of COVID-19 by Spanish university students (n = 950).




3.3. Descriptive and correlational analysis of fear of COVID-19 and variables related to the psychological impact of the COVID-19 pandemic

As shown in Table 2, the average fear of COVID-19 score among Spanish university students was found to be 14.86 ± 5.16 points and was positively correlated with common mental disorders (r = 0.680, p = 0.036) and death anxiety (r = 0.472, p < 0.001). On the contrary, fear of COVID-19 was negatively correlated with social support (r = −0.081, p = 0.012), optimism (r = −0.142, p < 0.001), resilience (r = −0.156, p < 0.001) and insomnia (r = −0.157, p < 0.001).



TABLE 2 Description and correlation between fear of COVID-19 and variables related to the psychological impact of the COVID-19 pandemic in Spanish university students (n = 950).
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3.4. Relationship of the fear of COVID-19 with socio-demographic characteristics and health-related determinants in Spanish university students

Statistically significant differences in socio-demographic characteristics and health-related determinants among Spanish university students were observed (Table 3). A higher score of fear of COVID-19 was reported among females (t = −6.11, p < 0.0001), those who lived in a town with less than 10,000 inhabitants (F = 1.82, p = 0.009), those who practiced a religion (t = 0.24, p < 0.0001) and believed in life after death (t = −1.09, p = 0.018), and participants who reported a bad self-assessed state of health in the past 12 months (F = 2.07, p < 0.0001).



TABLE 3 Comparative analysis of participants’ Fear of COVID-19 scores and socio-demographic characteristics and health-related determinants in Spanish university students (n = 950).
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3.5. Comparison of the fear of COVID-19 and variables related to COVID-19 in Spanish university students

Fear of COVID-19 was higher in university students who lived with someone considered to be in a group vulnerable to COVID-19 (t = −2.24, p = 0.022), watched television, used the Internet and social networks most of the day to stay informed about COVID-19 (F = 3.41, p < 0.0001; F = 2.11, p = 0.010; F = 2.03, p < 0.0001, respectively), and spent only a short time reading the press (newspapers) to stay informed about COVID-19 (F = 2.03, p = 0.040). Lastly, a negative correlation was found between fear of COVID-19 and the probability of the participants believing they could survive if they became infected with COVID-19 (r = −0.580, p = 0.009; Table 4).



TABLE 4 Comparative analysis of participants’ fear of COVID-19 Scale scores and variables related to COVID-19 in Spanish university students (n = 950).
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3.6. Multivariate linear regression model between fear of COVID-19 and independent variables in Spanish university students

The results of the multiple linear regression analyzes are shown in Tables 5, 6 (Adjusted R2 = 0.35). Fear of COVID-19 was determined by gender (t = 3.54, p < 0.001), religious beliefs (t = 2.00, p = 0.04), population of town/city (t = −3.33, t = −3.41, p < 0.01), living with someone considered to belong to a group vulnerable to COVID-19 (t = 2.26, p = 0.02), watching TV only at specific times (t = 5.38, p < 0.001) or most of the day (t = 3.27, p < 0.01) to stay informed about COVID-19, perceived probability of surviving a COVID-19 infection (t = −7.62, p < 0.001; Table 5), level of death anxiety (t = 14.88, p < 0.001) and level of insomnia (t = 4.43, p < 0.001; Table 6).



TABLE 5 Multivariate linear regression model between fear of COVID-19 scores and socio-demographic, health-related determinants and variables related to COVID-19 (n = 950).
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TABLE 6 Multivariate linear regression model between fear of COVID-19 scores and variables related to the psychological impact of the COVID-19 pandemic of Spanish university students (n = 950).
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4. Discussion


4.1. Main findings

The present study presents a multidisciplinary approach to examine the relationship between fear of COVID-19 and multiple factors that may influence the psychological impact of the COVID-19 pandemic on Spanish university students. Overall, the study found that the average fear of COVID-19 score was 14.86 ± 5.16 points. Several factors were identified as predictors of fear of COVID-19, including being female, holding religious beliefs, residing in towns/cities with over 10,000 inhabitants, living with someone vulnerable to COVID-19, and watching TV to stay informed about COVID-19 either at specific times or for most of the day. Additionally, the higher the participants’ perceived probability of surviving a COVID-19 infection, the lower their fear of COVID-19 score. However, the fear of COVID-19 score increased with every one-point increase in the level of death anxiety and insomnia.

According to our results, the level of fear of COVID-19 among Spanish university students was found to be lower than that reported in other studies conducted in the same context in Spain (25, 70, 71). In contrast, other countries have reported higher average scores of fear of COVID-19, including China (27), Pakistan (28), Russia and Belarus (29) and Turkey (26). Spain was one of the countries in the world most affected by the first wave of the COVID-19 pandemic (72–74). The measures implemented by the Spanish government, autonomous communities and Spanish universities to ensure the safety and well-being of students during the COVID-19 pandemic (75, 76) may have contributed to reducing fear of COVID-19 in this population group. In fact, our study also found that the majority of participants reported engaging in preventive practices such as wearing masks, covering their mouth and nose with their elbow when coughing or sneezing, and always prioritizing outdoor spaces when going outside. In that context, measures such as limiting face-to-face attendance at universities (77), promoting online classes (78), and implementing health safety protocols (79) may have contributed to creating a sense of safety and confidence among students (80).

Fear of COVID-19 may have affected women and men differently (81), with women having a higher perceived risk of infection (82). Various studies have shown that women experienced higher levels of stress, anxiety, and depression related to the COVID-19 pandemic compared to men (83–85). It is also important to note that women often take on caregiving roles (86, 87) and work as front-line health-care workers (88), which put them at greater risk and vulnerability during COVID-19 pandemic (89).

One of the best-known coping strategies to deal with the negative effects that the COVID-19 pandemic had on the mental health of the population was having religious beliefs, attitudes, or practices (90–94). Nevertheless, our study participants who believed in a religion showed a higher score for fear of COVID-19, in line with other studies (95–97). According to Krok et al. (98), the fear of COVID-19 also intensified the effect of religiosity on meaning-making, leading individuals to seek religious activities for emotional support and coping strategies.

According to our results, university students who lived in a town/city with over 10,000 inhabitants had higher fear of COVID-19 scores, in agreement with other studies (99, 100). This may be because people living in urban areas may be more exposed to the virus due to the higher population density and more frequent social interactions (101).

We also found that university students who lived with someone considered to be in a high-risk group for COVID-19 experienced a significantly greater fear of COVID-19, in line with other studies (102, 103). It is likely that people experienced higher levels of anxiety due to the fear of infecting their sick relatives as well as from the fear of contracting SARS-CoV-2 coronavirus themselves (104). Watching TV to stay informed about COVID-19 was identified as another factor that contributed to the greater fear of COVID-19 among study participants. This finding is consistent with the idea that the coverage of COVID-19 in the mainstream media focused predominantly on negative issues (105), disseminating uncertainties about the virus, the global spread of the pandemic (106), the increasing number of cases and fatalities (107), government policies (108), and the rising demand for healthcare (109), all of which had psychological implications.

Finally, university students reported feeling less fear of COVID-19 if they believed they could survive the disease, whether they were already infected or might become infected in the future, in agreement with Tusey et al. (110). In fact, participants in the study by Mousavi et al. (111), who believed they had a low probability of surviving if infected with COVID-19 were more likely to practice preventive behavior. Considering that a significant majority of the participants in the present study were under 25 years of age, this is likely to be due to the scientific literature reporting high SARS-CoV-2 transmissibility but relatively low mortality rates in this age range (112–114). Nevertheless, survivors who had COVID-19 perceived the disease as a factor affecting their existence and reported having a fear of death (115–118). In fact, it is not surprising that death anxiety arises when individuals face the threat of death due to either experiencing or fearing COVID-19 (119). In this case, the effective utilization of mindfulness and coping strategies can assist individuals in managing stressful situations, decreasing negative emotions (120) and improving sleep quality (121). Fear plays a determinant factor in modifying normal sleep patterns (122, 123), and so the connection between the fear of COVID-19 and sleep problems could be linked to concerns about the contagious nature of the disease (124), as supported by other studies (125, 126). Nevertheless, when Cerqueira et al. (127) asked university students about the quality of their sleep in the COVID-19 pandemic, 55.7% described it as either ‘very good’ or ‘good in general’. In addition, Wright et al. (128) reported that during the lockdown period, time in bed increased by around 30 min on weekdays and 24 min at weekends, sleep timing regularity improved by approximately 12 min, and university students extended the duration of their sleep by about 50 min on weekdays and approximately 25 min at weekends, thereby reducing social jetlag. Leone et al. (129) attributed the improvement in weekday sleep duration and the reduction in social jetlag to a plausible explanation based on lifestyle changes associated with weaker social cues, such as work and class schedules becoming more flexible, delayed, or even absent. t.



4.2. Strengths and limitations

One of the major strengths of this study was its multidisciplinary approach, which explored the relationship between fear of COVID-19 and various factors that may have affected the psychological impact of the pandemic on Spanish university students, using a considerable number of validated questionnaires. Nevertheless, the study has several limitations. Firstly, its cross-sectional design means that no causal relationships can be established. Secondly, the study was conducted from December 2020 to December 2021, and therefore further research is needed to investigate how levels of fear of COVID-19 may have changed over time. Thirdly, the use of questionnaires as a data collection method is subject to the participants’ truthfulness in responding. For example, using self-report measures may not reflect people’s real opinions and feelings due to the demands of social desirability (130). Lastly, the study’s non-probabilistic convenience sample of university students from the southern region of Spain limits the generalizability of its findings.



4.3. Implications for research and practice

This study highlights the significance of fear of COVID-19 and its impact on the mental health of university students. Previous research has demonstrated that a significant proportion of Spanish university students suffer from mental health disorders (131), and that the COVID-19 pandemic exacerbated negative mental health outcomes (132). These findings can help to identify specific factors that contribute to the fear of COVID-19 and enable us to develop coping strategies to alleviate the stress caused by the pandemic. They may also help policymakers and health professionals in devising suitable strategies to address the pandemic’s long-term effects on mental health, for example, by emphasizing the need to enable universities to make decisions regarding changes to the curriculum and assessment methods that align with students’ well-being and mental health expectations (133). This could include flexible academic schedules, reduced workloads during future pandemics, and the option of distance-learning to accommodate students’ needs during a pandemic (134). Furthermore, the study suggests that universities may be an ideal environment for implementing health promotion programs focusing on mental health and well-being (135), as they allow students to develop coping skills and better understand how to manage fear during a pandemic.




5. Conclusion

A score of 14.86 ± 5.16 points was identified as the average level of fear of COVID-19 among university students in Spain. The main predictors of fear of COVID-19 are being female, having religious beliefs, living in towns/cities with over 10,000 inhabitants, living with someone vulnerable to COVID-19, watching TV to stay informed about COVID-19, believing in a low probability of survival if infected with COVID-19, and having a higher level of death anxiety and insomnia. The findings of this study, which identify numerous factors related to fear of COVID-19, can aid policymakers and health professionals in developing appropriate strategies to address the pandemic’s long-term effects on mental health. In addition, these findings can facilitate future research on coping strategies for university students facing the stress caused by a pandemic.
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Objective: This study aimed to determine the association between psychological distress and leisure-time exercise/socioeconomic status by age group, using data from a cohort study in Japan during the COVID-19 pandemic.

Methods: This cross-sectional study was conducted among participants in the ME-BYO cohort, aged 20–85 years, living or working in Kanagawa, Japan. A questionnaire was disseminated to 1,573 participants (51.7% men) between December 2020 and March 2021. The questionnaire items included psychological distress (using the 6-item Kessler Psychological Distress Scale [K6]), leisure-time exercise, and socioeconomic status. Multivariate analyses were conducted using logistic regression analysis for each age group.

Results: We found that 47.4% of 20–39-year-olds, 40.6% of 40–64-year-olds, and 28.3% of 65–85-year-olds experienced psychological distress (K6: ≥5 points). For those aged 20–39 years, leisure-time exercise (odds ratio [OR] (95% confidence interval) = 0.45 (0.28–0.73)) and higher annual household income [0.53 (0.32–0.90)] were associated with less psychological distress. For those aged 40–64 years, older age was associated with less psychological distress, while full-time work [1.98 (1.05–9.71)] was associated with more psychological distress. In the 65–85-year age group, higher education and higher annual income tended to be associated with less psychological distress. For those over 40 years of age, living with other(s) was associated with reduced psychological distress.

Conclusion: In the general population of Japan, not engaging in leisure-time exercise and low income affect psychological distress among young adults. Further detailed studies are needed to consider overall physical activity, job type, and work style.

KEYWORDS
 COVID-19, mental health, physical activity, social environments, social disparities


1. Introduction

Physical activity (PA) is effective in preventing and improving non-communicable diseases and in maintaining and improving mental health (1). Moreover, several systematic reviews and meta-analyses have reported strong evidence that regular PA and exercise interventions reduce the risk and symptoms of anxiety and depression. For example, a meta-analysis of 25 randomized controlled trials of exercise interventions for patients with depression concluded that exercise is an evidence-based treatment for depression (2). Additionally, a meta-analysis of 49 prospective studies concluded that PA can prevent the onset of depression, regardless of age or region (3). Another meta-analysis suggested that engaging in PA protects against anxiety symptoms and disorders (4).

Despite this evidence, inactive lifestyles are common worldwide. The global economic burden of physical inactivity is significant. If the prevalence of physical inactivity remains unchanged, nearly 500 million new and preventable cases of non-communicable diseases and mental health problems are projected to occur between 2020 and 2030, with direct health-care costs reaching international $520 billion (5). Furthermore, people’s daily lives have been severely constrained by the coronavirus disease (COVID-19) pandemic. Lockdown and other measures to prevent COVID-19 infection forced people to reduce their range of activities, which reduced PA (6, 7) and affected mental health (8). In a meta-analysis of 20 studies from 12 countries that examined step counts before and after the COVID-19 pandemic, the percentage of studies that included participants with more than 7,000 steps per day decreased from 70% (before the pandemic) to 25% (during the confinement period). Daily step counts decreased by approximately 2,000 steps on average (7). An estimated 53.2 million (27.6%) more people worldwide had depression and 76.2 million (25.6%) more people had anxiety when compared to prior to the COVID-19 pandemic, and daily trends in infection rates and reduced human mobility (indicators of the impact of COVID-19) were associated with an increased prevalence of major depressive disorder and anxiety disorders (8). A rapid systematic review examining the association between PA and depression and anxiety during the COVID-19 pandemic found that people with longer periods of moderate-to-vigorous PA were 12–32% and 15–34% less likely to experience depression and anxiety, respectively (9). In addition, a study of university students reported that those with greater reductions in PA had worse mental health (10), and lower PA and less time spent outdoors were associated with higher anxiety and depression scores (11). Moreover, regular moderate-to-vigorous-intensity leisure-time exercise has been recommended to maintain and improve mental health during the COVID-19 pandemic (12).

In planning mental health policies, the characteristics of individuals at high risk for mental disorders should be evaluated by generation, taking into account the social environment and the social security systems of each country. In an Austrian online survey, the COVID-19 pandemic and subsequent lockdowns were particularly stressful for the young adult (<35 years of age), female, unemployed, low-income, and inactive populations (13). Studies examining the association between psychological distress and sociodemographic factors in the COVID-19 pandemic among the general population in Japan have identified the presence of a spouse (14), high annual household income (14, 15), and higher educational attainment (14, 15) as positive relevant factors. However, most of the previous studies have used web-based surveys and exhibited notable selection bias. This study was conducted on the general population in Kanagawa Prefecture, Japan, and it may be directly useful in addressing the mental health concerns of this prefecture’s residents. In addition, moderate-to-vigorous-intensity leisure-time exercise, which is effective in maintaining and improving mental health should be evaluated. In this study, we aimed to clarify the relationship between psychological distress and leisure-time exercise/socioeconomic status by age group, utilizing data from citizens who participated in a cohort study in Japan during the COVID-19 pandemic.



2. Methods


2.1. Study design and participants

This was a cross-sectional study conducted as part of the Kanagawa Prospective “ME-BYO” Cohort Study (ME-BYO cohort) in Japan (16, 17), which is one site of a collaborative genomic cohort study, namely the Japan Multi-Institutional Collaborative Cohort Study (J-MICC Study) (18). At the Kanagawa Cancer Center Research Institute (KCC), baseline recruitment began in 2016 and the baseline survey will continue through 2023. Participants in the ME-BYO cohort were aged 20–85 years and lived or worked in Kanagawa Prefecture, Japan.

The data were obtained from participants recruited from December 2020 to March 2021 from two sites: the Driver’s License Examination Center of Kanagawa Prefecture in Yokohama city and a manufacturing company located in Hiratsuka city, Kanagawa, Japan. Passers-by near the Driver’s License Examination Center of Kanagawa Prefecture were asked for voluntary cooperation after providing their informed consent. Registered residents of Kanagawa Prefecture attend this center regardless of their residence in Kanagawa; therefore, the participants were diverse and to some extent representative of the entire prefecture. At the second site, employees were sent an invitation to participate in the study along with a request for informed consent. Recruitment was conducted in conjunction with research to clarify the subclinical infection rate in the general population. Thus, persons without a history of COVID-19 were eligible. The history of infection was confirmed by self-report based on whether the participants had ever tested positive by polymerase chain reaction or antigen tests for SARS-CoV-2 (19).

A total of 1,573 participants in the ME-BYO cohort were recruited during the study period. Participants were instructed to respond to two questionnaires: (1) a baseline questionnaire for the genomic cohort study and (2) a questionnaire to clarify the subclinical infection rate in the general population (additional baseline questionnaire). Completion of both questionnaires was mandatory for participation in the study.



2.2. Ethical approval

All research procedures were approved by the KCC ethics committee (28KEN-36, 2020EKI-79). Written informed consent was obtained from all participants to be included in the ME-BYO cohort and to participate in the research to clarify the subclinical infection rates in the general population, respectively.



2.3. Measurements

The Psychological Distress Scale (K6) score, a robust non-specific psychological distress measurement tool (20, 21), is calculated from six items using a five-point Likert scale, with a total score ranging from 0 to 24; a higher score indicates more severe distress. We used a Japanese version of the scale (21) translated and validated from the original scale developed in English (20). The participants were then divided into two groups: those with high scores (poor mental health conditions: ≥ 5 points) and those with low scores (good mental health conditions: ≤ 4 points). Similarly, several previous studies have used a cut-off value of 5 points for this scale (16, 22, 23).

The frequency categories (assigned average days per week in parentheses) for moderate-to-vigorous leisure-time exercise were as follows: almost none (0), one to three times per month (0.1), one to two times per week (0.2), three to four times per week (0.5), and more than 5 times per week (0.8). The average duration categories (assigned hours per activity in parentheses) were as follows: <30 min (0.3), 30 min to <1 h (0.8), 1 to <2 h (1.5), 2 to <3 h (2.5), 3 to <4 h (3.5), and ≥ 4 h (4.5).

Leisure-time exercise was assessed by metabolic equivalents (METs) of leisure-time exercise. Participants were asked about the frequency and average duration of exercise behavior according to three broad categories of intensity (vigorous, moderate, and light). Vigorous activities, defined as those that cause a person to breathe more heavily than normal (to the extent that they cannot talk), were allocated 8.0 METs; moderate activities, defined as those that cause a person to breathe somewhat more heavily than normal (to the extent that they can still talk), were allocated 4.0 METs; and light activities, defined as those that cause a person to breathe normally (e.g., walking), were allocated 3.3 METs (24, 25). The minutes per week of leisure-time exercise were calculated using the weekly frequency and duration of leisure-time exercise. Leisure-time exercise was classified into two groups: not performed and performed.

Data on age, sex, height, weight, and living arrangement (living alone or living with other(s)) were collected as basic attributes. Age was classified into three categories based on the Japanese health examination classification for the analyses (20–39, 40–64, and 65–85 years). Socioeconomic status was determined based on the following parameters: educational attainment (up to junior college/technical school, college degree, or higher), employment type (unemployed, part-time, or full-time), and annual household income. Annual household income was categorized into two groups based on the median (≤6, >6 million yen/year [~45 thousand US dollars]).



2.4. Statistical analysis

Age comparisons were performed using one-way ANOVA for comparing the means (age, body mass index, K6 score: mean), the chi-squared test for comparing proportions (sex, living arrangement, leisure-time exercise: categories, educational attainment, employment type, annual household income, K6 score: cut-off value), and the Kruskal–Wallis test for comparing medians (leisure-time exercise: median). Multivariate analyses were conducted using logistic regression analysis for each age group with the K6 score as the dependent variable and age, sex, living arrangement, leisure-time exercise, educational attainment, employment type, and annual household income as independent variables. Sensitivity analyses were conducted by inputting missing data using multiple imputation methods to create ten complete datasets for separate analyses (26). Living arrangement had the lowest rate of missing values (0.6%), and employment type had the highest rate of missing values (11.5%). The significance level was set at 5%. All analyses were performed in IBM SPSS Statistics Ver. 27 (IBM Corp, Tokyo, Japan).




3. Results


3.1. Participant characteristics

Table 1 shows the characteristics of the participants. The mean (standard deviation) age of all participants was 51.2 (15.0) years. The participants aged 20–39 years had the highest rate of a K6 score ≥ 5, and the mean value was also higher. This group also had the highest number of participants who did not engage in leisure-time exercise.



TABLE 1 Participant characteristics.
[image: Table1]



3.2. Relationship between psychological distress and leisure-time exercise/socioeconomic status

The association between psychological distress and leisure-time exercise/socioeconomic status is shown in Table 2. The results of the analysis, in which K6 scores ≤4 were used as the reference, showed that age (odds ratio [OR] (95% confidence interval [CI]) = 0.98 (0.97–0.99)), leisure-time exercise (performed) [0.75 (0.60–0.95)], and employment type (full-time) [1.81 (1.21–2.72)] were significantly associated with psychological distress among overall participants. For those aged 20–39 years, leisure-time exercise [0.45 (0.28–0.73)] and higher annual household income [0.53 (0.32–0.90)] were associated with less psychological distress. While those aged 40–64 years showed significant associations with age [0.97 (0.95–0.99)] and employment type [1.98 (1.05, 3.71)]. Moreover, a high odds ratio was found for annual household income (≥6 million yen) [1.33 (0.96, 1.84)], although no significant association was found. Among those aged 65–85 years, lower K6 scores tended to correlate with educational attainment (college degree or higher) and annual household income (≥6 million yen), although no significant associations were found. Although the results of the sensitivity analysis with multiple imputations showed a similar trend, living with other(s) [0.60 (0.39–0.93)] was associated with less psychological distress in the 40–64 years age group (Supplementary Table S1).



TABLE 2 Associations of leisure-time exercise and socioeconomic status with psychological distress.
[image: Table2]




4. Discussion

In this study, approximately half of those aged 20–39 years experienced psychological distress (K6 ≥ 5 points) during the COVID-19 pandemic, which was higher than any other age group. This finding was similar to that of a web-based survey conducted in Japan during the early stages of the pandemic (14).

Among those aged 20–39 years, leisure-time exercise and higher annual household income were associated with lower psychological distress. In contrast, among those aged 40–64 years, full-time work was associated with increased psychological distress. Among those aged 65–85 years, higher education and higher annual income tended to be associated with reduced psychological distress. Sensitivity analysis showed that living with other(s) was associated with less psychological distress at ages 40–64 and 65–85. Most of the cohabitants were spouses, suggesting that the presence of close relatives may also be an important factor for psychological stability after age 40.

More than 40% of the 20–39 and 40–64-year-olds did not engage in leisure-time exercise. However, leisure-time exercise was associated with reduced psychological distress only among those aged 20–39 years. The results suggest that socioeconomic status was more strongly associated with psychological distress during the COVID-19 pandemic than was exercise among those aged 40–64 and 65–85 years. The results may have been influenced by the fact that approximately 82% of the 65–85-year-olds engaged in some leisure-time exercise. Previous studies have suggested that a high level of overall PA, including daily living activities, is a predictor of good mental health among older adults (27). In this study, analyses were conducted using a common index to examine differences between generations. However, overall PA, including activities of daily living, should also be evaluated because leisure-time increases among older adults, making it difficult to categorize it with other activities. It is also possible that COVID-19 restrictions made people more likely to exercise at home, which requires higher income levels. A study of Japanese adults showed that leisure-time exercise was less common than were other physical activities (transport and work) in lower income/education populations (28). In other words, whether socioeconomic status affects psychological distress via leisure-time exercise needs to be investigated in the future.

Most previous studies have reported that higher household income is associated with less psychological distress (14, 15, 29, 30). In the present study, higher household income was associated with less psychological distress among those aged 20–39 and 65–85 years. During the period of this study (December 2020 to March 2021), Japan was in its second state of emergency declaration (January 8, 2021 to March 21, 2021). During the declared state of emergency, workers were strongly suggested to refrain from leaving their homes and to work remotely, except when necessary. Many industries, including restaurants, fitness facilities, and leisure facilities, were closed and suffered significant losses. These factors likely affected the study participants whose psychological distress increased due to changes in income and working environment. On the other hand, a non-significant inverse association was found in the 40–64 years age group between full-time work and increased psychological distress, suggesting that the 40–64 years age group may have been affected by being in a more responsible position at work and working place infection control practices (leave-of-absence instructions, instructions for shortening business hours, and requests to avoid the working place in case of any symptoms) (31). In addition, high psychological distress among healthcare workers has been reported, and the impact of job type should also be considered (22).

Remote work is expected to become an established option for future work arrangements. However, prolonged remote work has been reported to decrease the sense of urgency to exercise, highlighting the need to build urban structures that facilitate exercise, create work systems that allow for more time to exercise (32), and promote alternatives such as digital training (33). As a future challenge, based on our results and accumulated evidence, creating an environment that facilitates exercise, especially for those who are socially vulnerable or have difficulty accessing leisure-time exercise, is crucial.

Notably, this study was conducted among a target population that was representative of the public during the COVID-19 pandemic. One limitation, however, is that recruitment was conducted in conjunction with a study to determine the rate of subclinical COVID-19 infection in the general population, which may have included participants with health concerns or fears and may have introduced a selection bias. Another limitation is that PA is a subjective assessment. In addition, because this was a cross-sectional study, causality could not be established.



5. Conclusion

We examined the association between psychological distress and leisure-time exercise/socioeconomic status among cohort study participants in an urban area in Japan by age group. Among young adults, leisure-time exercise and higher annual household income were associated with lower psychological distress, whereas in the 40–64 age group with greater social responsibility, employment type was associated with increased psychological distress. Among older adults, higher education and higher annual income were associated with less psychological distress. For those over 40 years of age, cohabitation was associated with reduced psychological distress. The findings suggest the need to consider mental health policies that take these factors into account for different generations. Further detailed studies are warranted to consider overall PA, job type, and work style.
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Introduction: Engaging in social activities is an essential component of a healthy lifestyle for community-dwelling older adults. Critically, as with past disasters, there is concern about the effects of long-term activity restrictions due to the coronavirus disease 2019 (COVID-19) pandemic on health of older adults. However, the precise associations between fear of COVID-19, lifestyle satisfaction, leisure activities, and psychological distress are unclear.

Objective: The purpose of this study was to comprehensively determine the associations between fear of COVID-19, lifestyle satisfaction, leisure engagement, and psychological distress among community-dwelling older adults in the context of the ongoing COVID-19 pandemic.

Materials and methods: A questionnaire survey administered by mail was conducted from October 1 to October 15, 2021. The questionnaire included the Fear of COVID-19 Scale, the Lifestyle Satisfaction Scale, the Leisure Activity Scale for Contemporary Older Adults, and the Kessler Psychological Distress Scale-6. Based on previous studies, we developed a hypothetical model for the association between fear of COVID-19, lifestyle satisfaction, leisure engagement, and psychological distress and performed structural equation modeling to assess the relationships between these variables.

Results: Participants included 301 Japanese citizens (23.6% male, 76.4% female), with a mean age of 76.7 ± 4.58 years. Goodness-of-fit from structural equation modeling was generally good. Analysis of standardized coefficients revealed a significant positive relationship between fear of COVID-19 and psychological distress (β = 0.33, p < 0.001) and lifestyle satisfaction and leisure activities (β = 0.35, p < 0.001). We further observed a significant negative relationship between fear of COVID-19 and lifestyle satisfaction (β = −0.23, p < 0.001) and between leisure activities and psychological distress (β = −0.33, p < 0.001).

Conclusion: Fear of COVID-19 is significantly associated with psychological distress, both directly and via its effects on lifestyle satisfaction and leisure activities. That is, not only did fear of COVID-19 directly impact psychological distress of participants, it also affected psychological distress through lifestyle disruption and leisure restriction. This results may be used to better understand how a national emergency that substantially restricts daily life, such as COVID-19 or an earthquake disaster, can affect the psychological health and wellbeing of older, community-dwelling adults.
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1. Introduction

Japan is one of the most rapidly aging societies in the world, with a life expectancy at birth of 81.5 years for Japanese men and 86.9 years for women in 2019. In contrast, healthy life expectancy at birth is only 72.6 years for men and 75.5 years for women (1), approximately 9 years shorter than average life expectancy for men and 11 years shorter for women. Given that healthy life expectancy refers to the period during which a person can live a healthy life without any hindrance in daily living, there is growing emphasis on extending this period to improve quality of life for older individuals.

Studies have shown that for older adults dwelling in communities, having a sense of Ikigai (i.e., purpose that gives life meaning) through leisure activities is important for leading a healthy life (2, 3). In particular, the health hazards associated with restricted social activities have been clearly demonstrated after past disasters, such as the Great East Japan Earthquake in 2011 (4–6). Accordingly, there is substantial concern about the effects of long-term activity restrictions on health of older adults during the ongoing coronavirus disease 2019 (COVID-19) pandemic.

COVID-19 was first reported in Wuhan, China, in December 2019 and has since spread across the globe, significantly impacting society at every level (7–9). In Japan, the first case of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection was confirmed on January 15, 2020, after which the disease was rapidly disseminated throughout the country. To slow the spread in infection, the first state of emergency was declared for Tokyo, Saitama, Chiba, Kanagawa, Osaka, Hyogo, and Fukuoka on April 7, 2020. The scope of application subsequently expanded nationwide, and the decree was lifted on May 25 of the same year. However, in response to the ongoing evolution of the pandemic and spread of COVID-19, a total of three states of emergency (April–May 2020, January–March 2021, and April–September 2021) were declared in the following years, depending on the region. Unlike lockdowns in other countries, the state of emergency declaration in Japan is not mandatory but rather is only a request for self-restraint. Even so, the emergency declarations and the COVID-19 pandemic, in general, have had a significant impact on people's lives, forcing them to change their conventional lifestyles, such as by refraining from going out and working from home, and resulting in the closure of educational institutions, restaurants, and stores (10).

To prevent the continued spread of COVID-19, it is important to reduce human contact as much as possible (11, 12). To this end, public health experts have recommended the “new normal,” which includes staying home, keeping physical distance, and avoiding the 3Cs: closed spaces, crowded places, and close-contact settings. Because older adults, in particular, are more susceptible to severe COVID-19 (13), it is critical for these individuals to avoid infection. However, the resulting reduction in interpersonal contact has also decreased opportunities for social and leisure activities that older individuals used to engage in. These changes in daily life, such as limiting or refraining from social activities, can have a significant impact on the physical and mental health of older adults.

Since the early stages of the pandemic, efforts have been aimed at assessing the effects of COVID-19 on mental and physical functions, with several published reports focusing on social activities and mental health of older adults. Studies measuring social activities have noted a decrease in physical activity (14), interpersonal interaction (15), and engagement in leisure activities (16) due to a long period of self-restraint. In parallel, mental health studies have reported increased fear and anxiety about contracting SARS-CoV-2, which is at the core of the problem, as well as secondary effects of depression and anxiety due to restricted activity (17–19). Collectively, these findings reveal that the mental health of older adults in response to COVID-19 is affected by a variety of factors. Therefore, to fully understand the effects of the pandemic on mental health, it is necessary to comprehensively consider not only the fear of COVID-19 but also lifestyle changes, engagement in leisure activities, and other factors. However, to our knowledge, previous studies have only examined each factor separately, focusing primarily on one-to-one interactions, and none has comprehensively examined the causal relationships between fear of COVID-19, lifestyle satisfaction, leisure activities, and psychological distress.

The aim of this study was to determine the association between fear of COVID-19, lifestyle satisfaction, leisure activities, and psychological distress among community-dwelling older adults in the context of the ongoing COVID-19 pandemic. For this purpose, we developed hypothetical models for each of these variables, in which we hypothesized that the fear of COVID-19 would influence psychological distress. In addition, we expected that fear of COVID-19 would affect the participants' lifestyle satisfaction and leisure activities, such as social roles and routines, and that the inability to engage in prior activities would exacerbate psychological distress. Overall, we anticipate that this study may provide useful information for understanding the impacts on older individuals when social activities are restricted by new infectious disease outbreaks or future major disasters, such as earthquakes.



2. Materials and methods


2.1. Participants and procedure

This study is part of an ongoing cohort study since 2007. A questionnaire survey administered by mail was conducted from October 1 to October 15, 2021. Subsequently, 498 older adults participated in this survey after attending a workshop project sponsored by the Ibaraki Prefecture in Japan. Participation in the study was voluntary and anonymous, and participants could withdraw from the study at any time. Approval for this research was obtained from the Research Review and Ethics Committee of the affiliated institution, and protection of personal information and research consent procedures were carried out in accordance with ethical regulations. The purpose and content of the study was explained to the participants in a written form, and they were considered to consent by filling out the survey.

The questionnaire included the Japanese version of the Fear of COVID-19 Scale (FCV-19S), the Lifestyle Satisfaction Scale, the Leisure Activity Scale for Contemporary Older Adults (LASCO), and the Japanese version of the Kessler Psychological Distress Scale-6 (K6). Scale details are outlined in the following section. Demographic information collected included participants' age, gender, marital status, and living situation, as well as self-rated health status (1, very good; 2, good; 3, somewhat poor; 4, poor), outpatient treatment, financial situation, and frequency of going out (less or more than once per week). The 301 participants who responded in person and had no missing variables in their responses were included in this analysis.



2.2. Measures
 
2.2.1. Fear of COVID-19 scale

The Japanese version of the FCV-19S was used to assess fear of COVID-19 (20). The FCV-19S is a self-administered questionnaire that measures fear of novel coronaviruses and requires responses to seven questions using a five-point scale ranging from 1 (not at all applicable) to 5 (very applicable). Higher scores indicate greater fear of COVID-19. The FCV-19S is used worldwide because it is easy to measure, and its reliability and validity have been verified in Japan (21–23).



2.2.2. Lifestyle Satisfaction Scale

This item aimed to investigate lifestyle disruption caused by the COVID-19 pandemic, but an appropriate rating scale could not be found. Therefore, we asked participants to respond to their current lifestyle (i.e., habits, routines, and roles) using a four-point scale, ranging from 1 (not satisfied) to 4 (very satisfied), as described in previous studies (24). Higher scores indicate greater lifestyle satisfaction, and lower scores indicate lifestyle disruption.



2.2.3. The leisure activity scale for contemporary older adults

This instrument was used to assess engagement in leisure activities (25). The survey consists of 11 items (i.e., Technology Use, Social–Public, Social–Private, Physical, Developmental, Cultural, Travel, Creative, Raising Plants, Intellectual Games, and Competitive Games), and participants were asked to indicate their implementation status using a four-point scale, ranging from 0 (not at all) to 3 (often). The reliability of this scale has been confirmed for older adults living in urban areas of Japan (25).



2.2.4. The Kessler psychological distress scale-6

We measured psychological distress using the Japanese version of the K6 (26, 27). Participants were asked to respond to six questions using a five-point scale, ranging from 0 (not at all) to 4 (always). The total score ranges from 0 to 24, with higher scores indicating greater distress. This instrument has been used in many studies to screen for mental disorders and psychological distress in population health studies.




2.3. Statistical analysis methods

All analyses were performed using SPSS28.0 and Amos29.0 software. For each scale, a factor analysis was conducted to examine its structure and structural validity. In this factor analysis, items with factor loadings <0.4 were deleted, and Cronbach's alpha scores were also calculated to check for internal consistency. Correlation coefficients were then calculated to compute descriptive statistics and examine associations between variables. In addition, structural equation modeling was performed based on the hypothetical model created in this study. The following goodness-of-fit indices were used to evaluate the degree of fit: Tucker–Lewis index (TLI) > 0.90, comparative fit index (CFI) > 0.90, and root mean square error of approximation (RMSEA) <0.06 (28). The level of significance was set at p < 0.05.




3. Results


3.1. Characteristics of study participants

Demographic information for the study participants is shown in Table 1. Participants include 301 older Japanese adults (23.6% male, 76.4% female) living in the Ibaraki prefecture, with a mean age of 76.7 ± 4.58 years; 76% of participants were married at the time of survey completion, and 82.3% lived with a cohabitant. Although 82.9% of participants had regular outpatient treatment, 87.7% reported their health status as relatively healthy. In addition, 83.6% of participants were financially comfortable, and 95% went out at least once a week. Of all participants, 47.0% lived in urban areas and 39.9% in rural areas.


TABLE 1 Demographic characteristics of study participants (n = 301).

[image: Table 1]



3.2. Examination of scales structures and correlation coefficients

We first conducted an exploratory factor analysis on each scale to examine the factor structure of the scales. For the FCV-19S, one item suspected of multicollinearity was deleted, and six items with one factor were used. Seven items from the LASCO with a factor loading of 0.4 or higher were retained. For the K6, six items with one factor were retained without deleting any item. All Cronbach's alpha scores are shown in Table 2. We then performed correlation analysis with the FCV-19S, Lifestyle Satisfaction Scale, LASCO, and K6; results are presented in Table 2. Correlations were found between all measures except the FCV-19 and LASCO.


TABLE 2 Means, standard deviations, and Cronbach's alpha scores for the FCV-19S, lifestyle satisfaction, LASCO, and K6 and correlations between measures.
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3.3. Structural equation modeling

Structural equation modeling was performed to examine the relationships among the variables (Figure 1). Goodness-of-fit indices were as follows: TLI = 0.936, CFI = 0.946, and RMSEA = 0.047, indicating an acceptable level of fit. Standardized coefficients showed a significant positive relationship between fear of COVID-19 and psychological distress (β = 0.33, p < 0.001) and lifestyle satisfaction and leisure activities (β = 0.35, p < 0.001). We further detected a significant negative relationship between fear of COVID-19 and lifestyle satisfaction (β = −0.23, p < 0.001) and between leisure activities and psychological distress (β = −0.33, p < 0.001).


[image: Figure 1]
FIGURE 1
 Structural equation modeling results. Standardized coefficients are shown in the figure. Lifestyle satisfaction was measured using the Lifestyle Satisfaction Scale created for this study.





4. Discussion


4.1. Framework for supporting community life of the older adults

In Japan, “the community-based integrated care system” has been established to enable older adults to live their own way in their own neighborhoods. This model promotes health and care prevention through social participation such as leisure activities (29). Indeed, prior research has reported that taking part in social activities decreases risk of functional impairment, maintains cognitive function, and decreases prevalence of depressive symptoms (30–32). Therefore, it is important for community-dwelling older adults to be encouraged to engage in social activities.



4.2. Characteristics of study participants

Participants of this study included older adults in a resident-participating long-term care-prevention project. The mean age was 76.7 years, and the majority of participants were older than 75. The male/female ratio was 76.4%, with more females. In general, women are more likely to participate in care-prevention activities in the community, and this group was classified as active, with 95% of participants going out at least once a week. Study participants were gathered from various regions throughout the prefecture and are considered representative of community-dwelling older adults.



4.3. Fear of COVID-19 affects psychological distress

We found that fear of COVID-19 had a positive effect on psychological distress; that is, a stronger fear of COVID-19 led to increased psychological distress. Since March 2020, the lives of older adults have changed drastically relative to before the COVID-19 pandemic (33), resulting in various psychological problems. For example, fear and anxiety about contracting COVID-19 can have a significant impact on the mental health of older adults (34–36). Previous studies have similarly reported that fear of COVID-19 affects mental health. We note that our study was conducted in October 2021, approximately 1.5 years after the outbreak of SARS-CoV-2. Therefore, it is clear that fear of COVID-19 has a long-term impact on psychological distress. Another published study noted short-term effects on psychological wellbeing in the early stages of the COVID-19 pandemic, as well as long-term effects due to a prolonged period of self-restraint (37). Thus, our findings are similar to those reported in previous studies and support our hypothesis that fear of COVID-19 affects psychological distress.



4.4. Path from fear of COVID-19 to psychological distress via lifestyle disruption and leisure restriction

Because of their vulnerability and susceptibility to severe illness due to SARS-CoV-2 infection, older individuals have been asked to refrain from or limit their activities. Although these restrictions serve as important infection-prevention measures, prolonged self-restraints result in lifestyle changes and reduce opportunities for leisure and social activities. This new normal to prevent viral infection has had profound social, psychological, and physical effects. In particular, the negative impact of restricted leisure activities on mental health has been noted in several published studies (16, 38). Given that leisure activities are important for maintaining lifestyle satisfaction and good physical and mental health in older adults (39), there are also concerns about prolonged self-restraint leading to increased frailty, a condition referred to as Corona-Frailty (40). These observations highlight the need to comprehensively relationships among these factors in older adults.

This study is novel in that it revealed a comprehensive association between variables, rather than the one-to-one associations previously examined. Notably, we found that fear of COVID-19 affected psychological distress through effects on lifestyle satisfaction and engagement in leisure activities. Thus, these results suggest that fear of COVID-19 increases psychological distress by disrupting lifestyle and restricting engagement in leisure activities. Previous studies have noted a one-to-one association between fear of COVID-19 and psychological distress (35) and between engagement in leisure activities and mental health (16). However, a comprehensive association between fear of COVID-19 and psychological distress via lifestyle satisfaction and engagement in leisure activities is a new finding.

Restrictions associated with the new normal are required to reduce transmission during an infectious pandemic, such as COVID-19. However, given the ongoing nature of the pandemic, social activities for older adults have been restricted for a long period of time, and it has been difficult for these individuals to establish a new normal. Previous studies have reported many limitations for older adults in the wake of COVID-19, including those affecting leisure and social activities and interpersonal interactions (41–43). Results from this study suggest that failure to establish a new lifestyle that includes social and leisure activities will adversely affect the mental health of older individuals. Even before the COVID-19 pandemic, it was known that social and leisure activities are important for healthy living among older adults (30). Our results are consistent with these findings and suggest that safe social activities are important to prevent deterioration of mental health during the COVID-19 pandemic.



4.5. Clinical implications

The results of this study suggest that improving lifestyle satisfaction and engagement in leisure activities may prevent psychological distress among older adults. Thus, for those who have a strong fear of COVID-19, it is likely that psychological distress could be improved by providing support increase lifestyle satisfaction and enable engagement in safe leisure activities. Since 2020, the spread of SARS-CoV-2 has necessitated self-restraint and limitations in social interactions to prevent infection, and as a result, the lives of older adults have changed drastically. In response, there is increasing concern about the decline in physical and mental functions of older adults, with various reports describing Corona-Frailty (44–46) and a separate report claiming that fear of COVID-19 increases the risk of frailty in older adults (47).

Regardless of social circumstances, engaging in leisure and other activities has always been important for the health of older adults. Moreover, it is important for one's health to have a good living environment and to engage in leisure activities of one's choice. Thus, our findings indicate that following national emergencies, such as the COVID-19 pandemic, efforts to promote lifestyle restructuring and engagement in leisure activities are needed to maintain mental and physical health among community-dwelling older adults.



4.6. Limitations

We understand that this study has several limitations. First, our data are from a cross-sectional analysis conducted at a single point in time. Thus, without longitudinal data, we are unable to examine causal relationships over time. Second, the subjects were participants in a resident-participating long-term care-prevention project and are considered to be a group with high health consciousness and good physical and mental functions compared to their peers. Third, we assumed they are all Japanese based on their name, but ethnicity data was not included in the survey which may limit our implications. Lastly, the majority of participants were female. As gender differences in social and leisure activities have been reported, additional research is needed to investigate the effects of gender on the observed relationships.




5. Conclusions

We conducted a mailed questionnaire survey of community-dwelling older adults to investigate the relationship between fear of COVID-19, lifestyle satisfaction, leisure engagement, and psychological distress during the COVID-19 pandemic. We found that not only did fear of COVID-19 directly affect psychological distress, it also indirectly impacted psychological distress through lifestyle disruption and leisure restriction. These findings suggest it is necessary to focus on lifestyle and leisure engagement in order for older adults living in community settings to continue experiencing good mental and physical health, particularly following a national emergency, such as COVID-19 or an earthquake disaster, which can greatly restrict daily life. However lifestyle and leisure varies among different gender and personal preferences, and further study is necessary to provide tailored support for older adults.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by the Research Ethics Review Committee of Kitasato University School of Allied Health Sciences. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

YZ: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Writing—original draft. AK: Investigation, Validation, Writing—review & editing. TI: Funding acquisition, Investigation, Supervision, Validation, Writing—review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by the Japan Society for the Promotion of Science (JSPS) Grants-in-Aid for Scientific Research (KAKENHI; Grant Number JP18K10704).



Acknowledgments

We would like to thank the study participants for their cooperation in the study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. World Health Organization. Life Expectancy and Healthy Life Expectancy. Global Health Observatory data repository. Available online at: https://apps.who.int/gho/data/node.main.688?lang=en (accessed July 10, 2023). 

 2. Okuzono SS, Shiba K, Kim ES, Shirai K, Kondo N, Fujiwara T, et al. Ikigai and subsequent health and wellbeing among japanese older adults: longitudinal outcome-wide analysis. Lancet Reg Health West Pac. (2022) 21:100391. doi: 10.1016/j.lanwpc.2022.100391

 3. Sasaki R, Hirano M. Development of a scale for assessing the meaning of participation in care prevention group activities provided by local governments in Japan. Int J Environ Res Public Health. (2020) 17:4499. doi: 10.3390/ijerph17124499

 4. Ito K, Tomata Y, Kogure M, Sugawara Y, Watanabe T, Asaka T, et al. Housing type after the great east japan earthquake and loss of motor function in elderly victims: a prospective observational study. BMJ Open. (2016) 6:e012760. doi: 10.1136/bmjopen-2016-012760

 5. Tomata Y, Suzuki Y, Kawado M, Yamada H, Murakami Y, Mieno MN, et al. Long-term impact of the 2011 great east japan earthquake and tsunami on functional disability among older people: a 3-year longitudinal comparison of disability prevalence among japanese municipalities. Soc Sci Med. (2015) 147:296–9. doi: 10.1016/j.socscimed.2015.11.016

 6. Yokoyama Y, Otsuka K, Kawakami N, Kobayashi S, Ogawa A, Tannno K, et al. Mental health and related factors after the great east Japan earthquake and Tsunami. PLoS ONE. (2014) 9:e102497. doi: 10.1371/journal.pone.0102497

 7. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet. (2020) 395:497–506. doi: 10.1016/S0140-6736(20)30183-5

 8. Cerami C, Canevelli M, Santi GC, Galandra C, Dodich A, Cappa SF, et al. Identifying frail populations for disease risk prediction and intervention planning in the COVID-19 era: a focus on social isolation and vulnerability. Front Psychiatry. (2021) 12:626682. doi: 10.3389/fpsyt.2021.626682

 9. Babicki M, Kowalski K, Bogudzinska B, Mastalerz-Migas A. Impact of the COVID-19 pandemic on mental well-being. A nationwide online survey covering three pandemic waves in Poland. Front Psychiatry. (2021) 12:804123. doi: 10.3389/fpsyt.2021.804123

 10. Chiba A. The effectiveness of mobility control, shortening of restaurants' opening hours, and working from home on control of COVID-19 spread in Japan. Health Place. (2021) 70:102622. doi: 10.1016/j.healthplace.2021.102622

 11. Flaxman S, Mishra S, Gandy A, Unwin HJT, Mellan TA, Coupland H, et al. Estimating the effects of non-pharmaceutical interventions on COVID-19 in Europe. Nature. (2020) 584:257–61. doi: 10.1038/s41586-020-2405-7 

 12. Bo Y, Guo C, Lin C, Zeng Y, Li HB, Zhang Y, et al. Effectiveness of non-pharmaceutical interventions on COVID-19 transmission in 190 countries from 23 January to 13 April 2020. Int J Infect Dis. (2021) 102:247–53. doi: 10.1016/j.ijid.2020.10.066

 13. Chidambaram V, Tun NL, Haque WZ, Majella MG, Sivakumar RK, Kumar A, et al. Factors associated with disease severity and mortality among patients with covid-19: a systematic review and meta-analysis. PLoS ONE. (2020) 15:e0241541. doi: 10.1371/journal.pone.0241541

 14. Yamada M, Kimura Y, Ishiyama D, Otobe Y, Suzuki M, Koyama S, et al. Effect of the COVID-19 epidemic on physical activity in community-dwelling older adults in japan: a cross-sectional online survey. J Nutr Health Aging. (2020) 24:948–50. doi: 10.1007/s12603-020-1501-6

 15. Krendl AC, Perry BL. The impact of sheltering in place during the COVID-19 pandemic on older adults' social and mental well-being. J Gerontol B Psychol Sci Soc Sci. (2021) 76:e53–e8. doi: 10.1093/geronb/gbaa110

 16. Shen X, MacDonald M, Logan SW, Parkinson C, Gorrell L, Hatfield BE. Leisure engagement during COVID-19 and its association with mental health and wellbeing in U.S. adults. Int J Environ Res Public Health. (2022) 19:1081. doi: 10.3390/ijerph19031081

 17. Callow DD, Arnold-Nedimala NA, Jordan LS, Pena GS, Won J, Woodard JL, et al. The mental health benefits of physical activity in older adults survive the COVID-19 pandemic. Am J Geriatr Psychiatry. (2020) 28:1046–57. doi: 10.1016/j.jagp.2020.06.024

 18. Carriedo A, Cecchini JA, Fernandez-Rio J, Mendez-Gimenez A. COVID-19, psychological well-being and physical activity levels in older adults during the nationwide lockdown in Spain. Am J Geriatr Psychiatry. (2020) 28:1146–55. doi: 10.1016/j.jagp.2020.08.007

 19. Heid AR, Cartwright F, Wilson-Genderson M, Pruchno R. Challenges experienced by older people during the initial months of the COVID-19 pandemic. Gerontologist. (2021) 61:48–58. doi: 10.1093/geront/gnaa138

 20. Ahorsu DK, Lin CY, Imani V, Saffari M, Griffiths MD, Pakpour AH. The fear of COVID-19 scale: development and initial validation. Int J Ment Health Addict. (2022) 20:1537–45. doi: 10.1007/s11469-020-00270-8 

 21. Masuyama A, Shinkawa H, Kubo T. Validation and psychometric properties of the Japanese version of the fear of COVID-19 scale among adolescents. Int J Ment Health Addict. (2022) 20:387–97. doi: 10.1007/s11469-020-00368-z

 22. Midorikawa H, Aiba M, Lebowitz A, Taguchi T, Shiratori Y, Ogawa T, et al. Confirming validity of the fear of COVID-19 scale in japanese with a nationwide large-scale sample. PLoS ONE. (2021) 16:e0246840. doi: 10.1371/journal.pone.0246840

 23. Wakashima K, Asai K, Kobayashi D, Koiwa K, Kamoshida S, Sakuraba M. The Japanese version of the fear of COVID-19 scale: reliability, validity, and relation to coping behavior. PLoS ONE. (2020) 15:e0241958. doi: 10.1371/journal.pone.0241958

 24. Lee SW, Kielhofner G. Habituation: patterns of daily occupation. In: Kielhofner's Model of Human Occupation (2017). p. 57–73. 

 25. Iwasa H, Yoshida Y, Ishioka Y, Suzukamo Y. Development of a leisure activity scale for contemporary older adults: examination of its association with cognitive function. Nihon Koshu Eisei Zasshi. (2019) 66:617–28. doi: 10.11236/jph.66.10_617

 26. Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et al. Screening for serious mental illness in the general population. Arch Gen Psychiatry. (2003) 60:184–9. doi: 10.1001/archpsyc.60.2.184

 27. Furukawa TA, Kessler RC, Slade T, Andrews G. The performance of the K6 and K10 screening scales for psychological distress in the Australian National Survey of mental health and well-being. Psychol Med. (2003) 33:357–62. doi: 10.1017/S0033291702006700

 28. Hu Lt, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct. Equat. Model. (1999) 6:1–55. doi: 10.1080/10705519909540118 

 29. Ministry Ministry of Health Labour Welfare. Establishing the Community-Based Integrated Care System. Available online at: https://www.mhlw.go.jp/english/policy/care-welfare/care-welfare-elderly/dl/establish_e.pdf (accessed July 10, 2023). 

 30. Kanamori S, Kai Y, Aida J, Kondo K, Kawachi I, Hirai H, et al. Social participation and the prevention of functional disability in older Japanese: the jages cohort study. PLoS ONE. (2014) 9:e99638. doi: 10.1371/journal.pone.0099638

 31. Hikichi H, Kondo K, Takeda T, Kawachi I. Social interaction and cognitive decline: results of a 7-year community intervention. Alzheimers Dement. (2017) 3:23–32. doi: 10.1016/j.trci.2016.11.003

 32. Du M, Dai W, Liu J, Tao J. Less social participation is associated with a higher risk of depressive symptoms among Chinese older adults: a community-based longitudinal prospective cohort study. Front Public Health. (2022) 10:781771. doi: 10.3389/fpubh.2022.781771

 33. Engels C, Segaux L, Canouï-Poitrine F. Occupational disruptions during lockdown, by generation: a european descriptive cross-sectional survey. Br J Occupat Ther. (2021) 85:603–16. doi: 10.1177/03080226211057842 

 34. Ahorsu DK, Lin CY, Pakpour AH. The association between health status and insomnia, mental health, and preventive behaviors: the mediating role of fear of COVID-19. Gerontol Geriatr Med. (2020) 6:2333721420966081. doi: 10.1177/2333721420966081

 35. Han MFY, Mahendran R, Yu J. Associations between fear of COVID-19, affective symptoms and risk perception among community-dwelling older adults during a COVID-19 lockdown. Front Psychol. (2021) 12:638831. doi: 10.3389/fpsyg.2021.638831

 36. Olapegba PO, Chovwen CO, Ayandele O, Ramos-Vera C. Fear of COVID-19 and preventive health behavior: mediating role of post-traumatic stress symptomology and psychological distress. Int J Ment Health Addict. (2021) 20:2922–33. doi: 10.1007/s11469-021-00557-4

 37. Moustakopoulou L, Adamakidou T, Plakas S, Drakopoulou M, Apostolara P, Mantoudi A, et al. Exploring loneliness, fear and depression among older adults during the covid-19 era: a cross-sectional study in greek provincial towns. Healthcare. (2023) 11:1234. doi: 10.3390/healthcare11091234

 38. Tanikaga M, Uemura JI, Hori F, Hamada T, Tanaka M. Changes in community-dwelling elderly's activity and participation affecting depression during COVID-19 pandemic: a cross-sectional study. Int J Environ Res Public Health. (2023) 20:4228. doi: 10.3390/ijerph20054228

 39. Sajin NB, Dahlan A, Ibrahim SAS. Quality of life and leisure participation amongst malay older people in the institution. Procedia Soc Behav Sci. (2016) 234:83–9. doi: 10.1016/j.sbspro.2016.10.222 

 40. Yamada M, Kimura Y, Ishiyama D, Otobe Y, Suzuki M, Koyama S, et al. The influence of the COVID-19 pandemic on physical activity and new incidence of frailty among initially non-frail older adults in Japan: a follow-up online survey. J Nutr Health Aging. (2021) 25:751–6. doi: 10.1007/s12603-021-1634-2

 41. Tomaz SA, Coffee P, Ryde GC, Swales B, Neely KC, Connelly J, et al. Loneliness, wellbeing, and social activity in scottish older adults resulting from social distancing during the COVID-19 pandemic. Int J Environ Res Public Health. (2021) 18:4517. doi: 10.3390/ijerph18094517

 42. Kim EJ, Park SM, Kang HW. Changes in leisure activities of the elderly due to the COVID-19 in Korea. Front Public Health. (2022) 10:966989. doi: 10.3389/fpubh.2022.966989

 43. Parlapani E, Holeva V, Nikopoulou VA, Sereslis K, Athanasiadou M, Godosidis A, et al. Intolerance of uncertainty and loneliness in older adults during the COVID-19 pandemic. Front Psychiatry. (2020) 11:842. doi: 10.3389/fpsyt.2020.00842

 44. Braude P, McCarthy K, Strawbridge R, Short R, Verduri A, Vilches-Moraga A, et al. Frailty is associated with poor mental health 1 year after hospitalisation with COVID-19. J Affect Disord. (2022) 310:377–83. doi: 10.1016/j.jad.2022.05.035

 45. Lozupone M, La Montagna M, Di Gioia I, Sardone R, Resta E, Daniele A, et al. Social frailty in the COVID-19 pandemic era. Front Psychiatry. (2020) 11:577113. doi: 10.3389/fpsyt.2020.577113

 46. Shinohara T, Saida K, Tanaka S, Murayama A. Actual frailty conditions and lifestyle changes in community-dwelling older adults affected by coronavirus disease 2019 countermeasures in Japan: a cross-sectional study. SAGE Open Nurs. (2021) 7:23779608211025117. doi: 10.1177/23779608211025117

 47. Mete B, Tanir F, Demirhindi H, Inaltekin A, Kanat C. Impact of the COVID-19 pandemic on frailty in older adults. Eur J Geriatr Gerontol. (2022) 4:79–84. doi: 10.4274/ejgg.galenos.2022.2021-11-1 









 


	
	
TYPE Original Research
PUBLISHED 30 October 2023
DOI 10.3389/fpubh.2023.1280688






Prevalence of COVID-19 fear and its association with quality of life and network structure among Chinese mental health professionals after ending China’s dynamic zero-COVID policy: a national survey

Mei Ieng Lam1,2†, Pan Chen1,3†, Qinge Zhang4†, Sha Sha4†, Feng-Rong An4†, Zhaohui Su5, Teris Cheung6, Gabor S. Ungvari7,8, Chee H. Ng9*, Yu-Tao Xiang1,3* and Yuan Feng4*


1Unit of Psychiatry, Department of Public Health and Medicinal Administration, Institute of Translational Medicine, Faculty of Health Sciences, University of Macau, Macao, Macao SAR, China

2Kiang Wu Nursing College of Macau, Macao, Macao SAR, China

3Centre for Cognitive and Brain Sciences, University of Macau, Taipa, Macao SAR, China

4Beijing Key Laboratory of Mental Disorders, National Clinical Research Center for Mental Disorders & National Center for Mental Disorders, Beijing Anding Hospital, Capital Medical University, Beijing, China

5School of Public Health, Southeast University, Nanjing, China

6School of Nursing, Hong Kong Polytechnic University, Kowloon, Hong Kong SAR, China

7Section of Psychiatry, University of Notre Dame Australia, Fremantle, WA, Australia

8Division of Psychiatry, School of Medicine, University of Western Australia, Perth, WA, Australia

9Department of Psychiatry, The Melbourne Clinic and St Vincent's Hospital, University of Melbourne, Richmond, VIC, Australia

[image: image2]

OPEN ACCESS

EDITED BY
 Renato de Filippis, University Magna Graecia of Catanzaro, Italy

REVIEWED BY
 Yuna Koyama, Tokyo Medical and Dental University, Japan
 Hsueh-Han Yeh, Henry Ford Health System, United States

*CORRESPONDENCE
 Yu-Tao Xiang, xyutly@gmail.com; Yuan Feng, 19558051@qq.com; Chee H. Ng, cng@unimelb.edu.au 

†These authors have contributed equally to this work

RECEIVED 21 August 2023
 ACCEPTED 09 October 2023
 PUBLISHED 30 October 2023

CITATION
 Lam MI, Chen P, Zhang Q, Sha S, An F-R, Su Z, Cheung T, Ungvari GS, Ng CH, Xiang Y-T and Feng Y (2023) Prevalence of COVID-19 fear and its association with quality of life and network structure among Chinese mental health professionals after ending China’s dynamic zero-COVID policy: a national survey. Front. Public Health 11:1280688. doi: 10.3389/fpubh.2023.1280688

COPYRIGHT
 © 2023 Lam, Chen, Zhang, Sha, An, Su, Cheung, Ungvari, Ng, Xiang and Feng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Background: China recorded a massive COVID-19 pandemic wave after ending its Dynamic Zero-COVID Policy on January 8, 2023. As a result, mental health professionals (MHPs) experienced negative mental health consequences, including an increased level of fear related to COVID-19. This study aimed to explore the prevalence and correlates of COVID-19 fear among MHPs following the end of the Policy, and its association with quality of life (QoL) from a network analysis perspective.

Methods: A cross-sectional national study was conducted across China. The correlates of COVID-19 fear were examined using both univariate and multivariate analyses. An analysis of covariance (ANCOVA) was conducted to determine the relationship between fear of COVID-19 and QoL. Central symptoms were identified using network analysis through the “Expected Influence” of the network model while specific symptoms directly correlated with QoL were identified through the “flow function.”

Results: A total of 10,647 Chinese MHPs were included. The overall prevalence of COVID-19 fear (FCV-19S total score ≥ 16) was 60.8% (95% CI = 59.9–61.8%). The binary logistic regression analysis found that MHPs with fear of COVID-19 were more likely to be married (OR = 1.198; p < 0.001) and having COVID-19 infection (OR = 1.235; p = 0.005) and quarantine experience (OR = 1.189; p < 0.001). Having better economic status (good vs. poor: OR = 0.479; p < 0.001; fair vs. poor: OR = 0.646; p < 0.001) and health status (good vs. poor: OR = 0.410; p < 0.001; fair vs. poor: OR = 0.617; p < 0.001) were significantly associated with a lower risk of COVID-19 fear. The ANCOVA showed that MHPs with fear of COVID-19 had lower QoL [F = 228.0, p < 0.001]. “Palpitation when thinking about COVID-19” was the most central symptom in the COVID-19 fear network model, while “Uncomfortable thinking about COVID-19” had the strongest negative association with QoL (average edge weight = −0.048).

Conclusion: This study found a high prevalence of COVID-19 fear among Chinese MHPs following the end of China’s Dynamic Zero-COVID Policy. Developing effective prevention and intervention measures that target the central symptoms as well as symptoms correlated with QoL in our network structure would be important to address COVID-19 fear and improve QoL.

KEYWORDS
 fear, quality of life, COVID-19, mental health professionals, network analysis


1. Introduction

The COVID-19 pandemic has been a major global public health challenge (1) which poses a substantial physical health threat and also results in significant mental health burden (2, 3). A unique characteristic of the pandemic (4) has been the widespread fear of COVID-19 in the community (5), which can be triggered by the lack of knowledge regarding the novel illness (6) and its potential life-threatening risk (7).

Notably, fear of COVID-19 has been more profound among healthcare professionals (HPs) compared to the general population (8), and ranked as the top mental health challenge among HPs (9). Healthcare professionals have reported moderate to high levels of COVID-19 fear during the pandemic (10–12), while still needing to provide healthcare to infected patients during this critical period, thus causing an increased vulnerability to negative psychological impacts (3) and work-related burden (13). In recent meta-analyses, fear of COVID-19 was associated with a broad range of mental health problems such as stress, anxiety, insomnia, and depression among both the general population and HPs (7, 14). Additionally, fear of COVID-19 was linked to a lower quality of life (QoL) among the general populations (15, 16) and higher levels of job stress (10, 17, 18), burnout (13, 17), and turnover intention (10, 19, 20).

A recent meta-analysis (12) reported that the highest level of COVID-19 fear was found in Asia compared to other continents. Further, the level of COVID-19 fear was significantly associated with the highest increase of infection in United States (21). As such, the massive and sudden COVID-19 surge that occurred after the end of China’s Dynamic Zero-COVID policy in China resulted in widespread fear of COVID-19. Since August 2021, China had effectively adopted the Dynamic Zero-COVID policy through strict quarantine and management measures to control COVID-19 transmission (22). As omicron variants were found to have less pathogenicity than original strains (23), the Chinese government formally ended the Dynamic Zero-COVID policy on January 8, 2023, and discontinued all centralized quarantine, contact tracing, and mass testing of nucleic acids (24). However, Omicron variants, due to its enhanced and faster transmission ability (25), rapidly resulted in a large-scale infection wave across China (26). Hence, a massive surge in infections occurred immediately within a short period, estimated to be between 167 and 279 million cases (27).

The mental health impact of the COVID-19 pandemic affected more people than the physical health impact (3). As the COVID-19 pandemic evolved, the demand for mental health services increased dramatically (28), and Mental Health Professionals (MPHs) played vital roles in the provision of mental health services (3). Apart from the excessive work burden, MPHs had to adapt to unfamiliar environments caused by changes in the delivery and settings of mental health services, as well as dealing with the fear of COVID-19 (29, 30). In response to the increasing mental health burden, MPHs and academic societies in China published various guidelines concerning the delivery of mental health services (i.e., outreach and hotline services) (5, 31). Although substantial measures to mitigate the psychiatric effects of the pandemic have been implemented, the psychological well-being of MHPs in hospitals and community centers has received little attention (30) compared to frontline HPs during pandemic (32). Moreover, to date, there is a lack of research on the impact of COVID-19 fear on QoL, and the relationship between COVID-19 fear and QoL among MHPs. Previous research only explored the impact of COVID-19 fear on health-related QoL among the general population (15, 16), work-related QoL among MPHs in Greece (13) and in nurses in Spanish (33). QoL refers to the perceived physical, material, social, and mental well-being over time by individuals (34, 35). Measuring QoL is critical for both assessing the population needs and informing policy decisions (36, 37). Thus, it is imperative to investigate the relevant correlates of COVID-19 fear among MHPs and its links with QoL after the end of China’s Dynamic Zero-COVID policy.

Network analysis (NA) provides a novel way to examine psychiatric problems conceptualized as causal interactions between symptom systems (38). In the network, the nodes represent the symptoms associated with a specific syndrome, and the edges represent the correlations between the symptoms (39), while the central node represents the most influential symptom in a network (40, 41) which can be prioritized for specific intervention based on the interconnection to other symptoms (42). NA has been widely utilized for various psychiatric disorders among multiple population subgroups during the COVID-19 pandemic (43–45). Previous network analyses focused only on the fear of COVID-19 symptoms network model among the general population in Iran, Bangladesh, and Norway (46), while a recent network analysis study examined the interrelationship between anxiety, depression, and QoL among HPs in China during the pandemic (47). However, to date, no studies have focused on the symptoms of COVID-19 fear or their links with QoL among MHPs in China following the end of China’s Dynamic Zero-COVID policy.

To address these gaps, this study (1) investigated the prevalence and correlates of COVID-19 fear among MHPs in China immediately after the end of China’s Dynamic Zero-COVID policy, (2) identified the most central symptoms of COVID-19 fear in the network model, and (3) analyzed the relationship between symptoms of COVID-19 fear and QoL.



2. Methods


2.1. Study design and participants

A cross-sectional, national survey was conducted by the panel members of the Psychiatry Branch of the Chinese Nursing Association and the Chinese Society of Psychiatry between January 22 and February 10, 2023 immediately after the end of the Dynamic Zero-COVID policy in China. To decrease the possibility of infection during the COVID-19 pandemic, as recommended in previous studies (44, 48, 49), a snowball convenience sampling method with the WeChat-based Questionnaire Star was adopted for this study. WeChat is one of the most popular communication methods and is widely used in clinical practice and continuing education in China (50, 51). During the COVID-19 pandemic, all health professionals in China were required to report their health status daily using WeChat. Hence, thus it could be assumed that all MHPs were WeChat users (48, 52). Questionnaire Star program is a commonly used research tool in China’s epidemiological survey (53). To be eligible, participants were: (1) adults aged 18 years or above; (2) MHPs (e.g., psychiatrists, nurses or technicians) who worked in psychiatric hospitals or in psychiatric departments of general hospitals in China during the COVID-19 pandemic; and (3) able to understand Chinese and provide written informed consent. The Ethics Committee of the Beijing Anding Hospital in China approved the study protocol and all participants provided electronic informed consent.



2.2. Measures

The sociodemographic data were collected, including age, sex, marital status, educational level, clinical work experience (years), living status, perceived economic and health status, previous COVID-19 infection, and experience of quarantine during the COVID-19 pandemic.

The fear of COVID-19 infection was assessed using the validated Chinese version of the Fear of COVID-19 Scale (FCV-19S) (4, 54) that has good reliability and validity among Chinese populations (55). The FCV-19S consisted of seven items, covering two dimensions: physical response (three items) of fear and thoughts of fear (four items) (4, 54). Each item was rated on a five-point Likert scale from 1 (“strongly disagree”) to 5 (“strongly agree”). The total score ranged from 7 to 35, with a higher score indicating greater fear of COVID-19 (4). A total score of FCV-19S of ≥16 was considered as “having COVID-19 fear,” which could significantly reflect the psychological impact of COVID-19 fear (55).

The assessment of the global Quality of Life (QoL) was based on the sum of scores for the first two items of the Chinese version of the World Health Organization Quality of Life-Brief Version (WHOQOL-BREF) (56–58). The Chinese version of the WHOQOL-BREFF has been validated in Chinese populations with good sensitivity and specificity (58, 59) with a higher total score indicating better QoL (56, 58).



2.3. Statistical analysis


2.3.1. Univariate and multivariate analyses

Statistical analyses were conducted using SPSS version 22.0 for both univariate and multivariate analysis (SPSS Inc., Chicago, Illinois, United States). One-sample Kolmogorov–Smirnov tests were used to assess the distribution normality of continuous variables. The sociodemographic and clinical characteristics of participants with and without fear of COVID-19 infection were compared using independent sample t-tests or Mann–Whitney U tests for continuous variables and Chi-square tests for categorical variables. To determine the independent correlates of COVID-19 fear, a binary logistic regression analysis was conducted, using fear of COVID-19 infection as the dependent variable and variables with significant differences in univariate analyses as independent variables by applying an “Enter” method. The threshold for significant statistical differences was set at p < 0.05 (two-tailed).



2.3.2. Network estimation

Network structure analysis was conducted using R software (version 4.2.2) (60). The fear of COVID-19 infection network structure was analyzed using a Graphical Gaussian Model (GGM) with graphic least absolute shrinkage and selection operator (LASSO) and an Extended Bayesian Information Criterion (EBIC) model (61), which could provide enhanced prediction accuracy, interpretability, and optimality of the network model (62). The network estimation was evaluated using the “estimateNetwork” function in the R package “bootnet” with “EBICglasso” as the default method (63). The visualization of the network was conducted using the R package “qgraph” (61) and optimized with the visual representation by “ggplot2” (61, 64). In a network model, each node represents an individual symptom of COVID-19 fear, while each edge represents the association between two symptoms. Thick edges indicate stronger correlations, while green edges indicate positive correlations and red edges indicate negative correlations (63). Expected Influence (EI) in the network model was used to determine central symptoms based on its reliability as an indicator of centrality (65); nodes with a greater EI were considered to be more important and influential (66). The value of predictability was indicated as the linkage between its neighboring nodes (66), which was calculated using the “mgm” package (67). Additionally, the ‘flow’ function in the R package “qgraph” was used to identify specific symptoms of COVID-19 fear that were directly associated with QoL (63).

To determine the stability and accuracy of the network model, the “bootnet” function in R package (Version 1.4.3) (61) was used with 1,000 permutations of the case dropping bootstrap procedure for each node. The stability of the network was assessed using a correlation stability coefficient (CS-coefficient). In the presence of a correlation greater than 0.7, a maximum proportion of cases could be dropped, indicating a 95% probability that the original centrality indices would be correlated with the centrality of subset networks (61). According to previous studies (43, 61, 66), a CS-coefficient value exceeding 0.25 was considered stable in the network model, while a value exceeding 0.5 was considered preferable. An edge accuracy estimate was derived using bootstrapped 95% confidence intervals (CIs), where a narrower CI would suggest a more trustworthy network (61). A non-parametric bootstrapped difference test was conducted to evaluate differences between edge pairs. The difference between two nodes or edges was significant if zero was excluded based on the 95% CI (61).





3. Results


3.1. Participant characteristics

A total of 11,524 MHPs were invited to participate in this study, of whom 10,647 met the study entry criteria and completed the assessment, with a participation rate of 98.0%. The demographic and clinical characteristics of the participants are shown in Table 1. In the study, the mean age of participants was 34.85 (SD = 8.395) years and 18.0% were males (n = 1,920). Most participants had at least a college degree (n = 10,809; 94.8%), were married (n = 7,722; 72.5%) and lived with others (n = 9,454; 88.8%).



TABLE 1 Demographic characteristics of the study sample.
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3.2. Prevalence and correlates of having COVID-19 fear

The mean total score of FCV-19S was 17.36 ± 6.147 (95% CI = 17.25–17.48%) and the overall prevalence of COVID-19 fear (FCV-19S total score ≥ 16) was 60.8% (n = 6,477; CI = 59.9–61.8%). A summary of the differences between subgroups with and without fear of COVID-19 is provided in Table 1. Participants with fear of COVID-19 were more likely to be male (p = 0.039), married (p = 0.011), living with others (p = 0.005), and have college and above education level (p < 0.001), poorer perceived economic status (p < 0.001), poorer perceived health status (p < 0.001), COVID-19 infection (p = 0.001), at least 1-week quarantine experience during the COVID-19 pandemic (p < 0.001), and a lower mean QoL score (p < 0.001). After controlling for covariates (i.e., gender, education, marital status, living status, economic and health status, COVID-19 infection, and quarantine experience), the analysis of covariance (ANCOVA) showed that MPHs with COVID fear still had lower QoL score [F =228.0, p < 0.001].

Table 2 shows the results of the binary logistic regression analysis of the participants with fear of COVID-19 infection. Participants who were married (OR = 1.198; p < 0.001), had COVID-19 infection since 2019 (OR = 1.235; p = 0.005), had at least 1-week quarantine experience during the COVID-19 pandemic (OR = 1.189; p < 0.001) were significantly associated with a higher risk of COVID-19 fear. Additionally, participants with better economic status (e.g., good vs. poor: OR = 0.479; p < 0.001; fair vs. poor: OR = 0.646; p < 0.001) and health status (e.g., good vs. poor: OR = 0.410; p < 0.001; fair vs. poor: OR = 0.617; p < 0.001) were significantly associated with a lower risk of fear of COVID-19 infection.



TABLE 2 Independent correlates of COVID-19 fear among Chinese mental health professionals (N = 10,647).
[image: Table2]



3.3. Network structure of symptoms of COVID-19 fear

A network structure of fear of COVID-19 symptoms as measured by the FCV-19S items is shown in Figure 1. The mean predictability in this sample was 0.544, indicating that 54.4% of each node’s variance could be explained by its neighboring nodes. The three nodes that had the highest centrality measured by EI were FOC7 (“Palpitation when thinking about COVID-19”), FOC6 (“Sleep difficulties caused by worried about COVID-19”), and FOC5 (“Nervous when watching news about COVID-19”). Supplementary Table S1 shows descriptive information and network centrality indices for each symptom of COVID-19 fear, and Supplementary Table S2 presents the correlation matrix regarding the correlation coefficient between the seven items of the FCV-19S.

[image: Figure 1]

FIGURE 1
 Network structure of the fear of COVID-19 infection among Chinese mental health professionals. Number of nodes: 8; Number of non-zero edges: 24/28; Mean weight/3ht: 0.1116963.


The flow network of QoL with symptoms of COVID-19 fear is presented in Figure 2. The FOC2 (“Uncomfortable to think about COVID-19”; average edge weight = −0.048) had the strongest negative association with QoL, followed by FOC7 (“Palpitation when thinking about COVID-19”; average edge weight = −0.043) and FOC5 (“Nervous when watching news about COVID-19”; average edge weight = −0.038).
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FIGURE 2
 Flow network of quality of life and the fear of COVID-19 infection.


Figure 3 illustrates the result of network stability. The CS-coefficient of EI was 0.75 based on the case-dropping bootstrap procedure, indicating that the network model was stable even if 75% of the sample drooped without significantly affecting the network structure. For the network accuracy, bootstrap 95% CIs for estimated edge weights revealed a narrow range, as shown in Supplementary Figure S1. Most edge weights were non-zero, suggesting that the network was accurate and stable. Supplementary Figure S2 shows that most edge-weight comparisons were statistically significant using bootstrapped difference tests, indicating that the network model was reliable.
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FIGURE 3
 Network stability of COVID-19 fear among Chinese mental health professionals.





4. Discussion

This was the first study to explore the prevalence, correlates, and network structure of COVID-19 fear among MHPs. The prevalence of COVID-19 fear among MHPs was 60.8% (95% CI: 59.9–61.8%), which was similar to previous findings (63.2, 95% CI: 61–65.3%) among frontline nurses in Wuhan, China, during the Dynamic Zero-COVID policy in China (18). However, this figure exceeded those reported in studies of MHPs in Greece (23.7%; 95% CI:18.3–29.0%) (13), HPs in Bangladesh (27.3%; 95% CI:24.3–30.5%) (68), HPs and general population in Australia (31.9%; 95% CI:28.0–35.9%) (69), and also HPs and general population in India (54.8, 95% CI:52.3–57.3%) (70). The mean total score of FCV-19S was 17.36 ± 6.147 in this study (95% CI = 17.25–17.48%), which was higher than the mean total score of FCV-19S across 35 countries (13.11, 95% CI: 11.57–14.65%) among general and HPs population according to a recent meta-analysis (7). This finding indicates that there have been an escalation of COVID-19 fear among MHPs in China after the end of the Dynamic Zero-COVID policy. The high prevalence of COVID-19 fear may be explained by factors similar to those found in previous research among HPs, including the rapid and extensive spread of infection (4), increased work burden, inadequate Protective Equipment (PPE) and supports (71, 72), having conflicting information (73), and sense of stigmatization (73, 74). Taken together, these factors likely contributed to the increased fear of COVID-19 (75, 76). An appropriate fear response could decrease at-risk behavior or promote compliance with infection prevention strategies like social distancing and handwashing (77). However, an overreaction to COVID-19 fear would often lead to erratic behavior during infectious epidemics regardless of gender and social status (78), such as panic buying of household items (78, 79) and medical supplies (77). Measures that could reduce fear include having adequate infection control training, clear COVID-19 related protocols and precise communication to all employees (73, 78), priorities on work safety, support and a manageable workload, as well as peer support systems to assist with mental health issues (73).

The study also identified several correlates of COVID-19 fear among MHPs in China. We found that people who were married, had experienced COVID-19 infection or quarantine during COVID-19 pandemic were more likely to experience fear of COVID-19, which is consistent with previous findings (8, 11, 70, 80, 81). Reasons for their fear may include concerns about spreading the infection to their families (80, 81) and having increased sense of responsibility for their family during quarantine (80, 82). In addition, HPs who fear returning home due to the risk of infecting their family members have almost a twofold higher risk of experiencing psychological reactions, anxiety, and obsessive-compulsive symptoms (83). Participants with better economic and health status were less likely to fear COVID-19, which is aligned with previous research that linked lower income levels to higher rates of psychological distress among HPs (83), and found a higher level of fear among individuals with chronic diseases (16). The greater level of fear may be explained by the fact that individuals with low income were more vulnerable to having psychological distress (84), while individuals with physical comorbidities who were infected with COVID-19 were at higher risk of life-threatening complications (85).

The network structure of the fear of COVID-19 was also examined. “Palpitations when thinking about COVID-19” (FOC7) was the most central symptom of the fear of COVID-19 network model and had the strongest connection to other symptoms. Other influential nodes included “Sleep difficulties caused by worried about COVID-19” (FOC6) and “Nervous when watching news about COVID-19” (FOC5). These findings are aligned with previous network research on COVID-19 fear among the general population in Iran, Bangladesh, and Norway (46). The most common symptom of FCV-19S, palpitations, was observed in this study and also previous research among the general population (86) and HPs (87). Additionally, recent research showed that having palpitations was a significant predictor of anxiety, depression, and insomnia (88). They were more common in patients with anxiety or depression symptoms after COVID-19 infection due to COVID-19 fear (89).

“Sleep difficulty” refers to insomnia or hypersomnia (90). “Sleep difficulties caused by worries about COVID-19” (FOC6) was a central symptom, which supports the results of a recent meta-analysis that a high prevalence of insomnia (44.1, 95% CI: 31.3–57.0%) was observed among HPs during the COVID-19 pandemic (91). More than half of MHPs experienced insomnia in a United Kingdom study during COVID-19 pandemic (92). Sleep quality is an indicator of anxiety and depressive symptoms among HPs (93). Furthermore, palpitations and sleep difficulties are part of physical aspects of FCV-19S (4) as well as somatic symptoms (94). In particular, the prevalence rate of somatic symptoms among HPs was 16% (95% CI: 3–36%) during the COVID-19 pandemic in a previous meta-analysis (95), which may be triggered by the fear of COVID-19 (96). HPs were twice more likely to experience somatic symptoms if they were fearful of returning home due to the risk of infecting their family members (83). Somatic symptoms, sometimes referred to as somatization, are psychological defense mechanisms against the recognition or expression of psychological distress (i.e., fear) (97), particularly in cultures where psychiatric disorders are highly stigmatized (98, 99). Signs of somatization, such as palpation and sleep difficulty, may suggest that individuals have irrational fears associated with COVID-19 that should be addressed (46).

“Nervous when watching news about COVID-19” (FOC5) was another central symptom in our study. Certain news about COVID-19 may cause nervousness and pose a hindrance to reduce the fear of COVID-19, which may be related to the characteristics of the media. The relationship between HPs and media is complicated and can be both a source of support and stress (73). For example, the media has a role to advocate for healthcare workers, which could assist in mobilizing medical resources (i.e., PPE) (73). However, mass media also could enhance the fear of COVID-19, such as “coronavirus infodemic” defined as excessive reporting of inaccurate news over social media platforms which bred fear (100, 101). It could exacerbate psychological distress including anxiety phobia, panic, and depression (78, 102, 103). By portraying the news catastrophically during pandemics, the media perpetuated racism, stigma and xenophobia against particular communities (6). It was difficult for HPs to admit having psychological needs and to engage in psychological intervention due to the potential stigma exacerbated by the media representation of militarism among HPs (73). Thus, rather than focusing on specific treatment of COVID-19 fear, early screening on somatic symptoms (i.e., palpations and sleep difficulty), eradicating stigma around the mental health distress of MHPs and reducing the negative impact of fake news on social media as central symptoms may be more effective for prevention of COVID-19 fear.

There was a negative relationship between fear of COVID-19 and QoL, as observed in this study and also other studies (15, 16). In the flow network model, the fear of COVID-19 symptoms of “Uncomfortable to think about COVID-19” (FOC2), “Palpitation when thinking about COVID-19” (FOC7), and “Nervous when watching news about COVID-19” (FOC5) had the most robust, direct negative connection to QoL and would be potential targets for reducing fear and enhancing QoL in this population. Previous research indicated that psychological and emotional distress had a major effect on QoL among HPs during the COVID-19 pandemic (104). Dysfunctional worry (i.e., worry which affects QoL) corresponds to adverse emotional outcomes that might be detrimental to mental health (105). Additionally, somatic symptoms such as palpations are also key indicators of poor health-related QoL by mediating anxiety and depression (106). The three flow symptoms identified in this study are part of physical and psychological responses among FCV-19S (54), indicating that physiological and mental subconscious responses are probably triggered by fear arising from being confronted with possible harm associated with the specific threat (i.e., infectious diseases) (107). These fear responses are directly associated with an individual’s psychological adjustment skills (i.e., experimental avoidance and psychological resilience), which could be predicted by fear of COVID-19 (108). A previous study reported that HPs with avoidance experience had a higher risk of COVID-19 fear, whereas psychological resilience was a key protector for reducing these fears (108). Therefore, strengthening avoidance coping skills and psychological resilience might play an essential role in maintaining QoL (108, 109). For example, cognitive-behavioral therapy could significantly reduce experiential avoidance among patients with anxiety disorders (110), stress (111, 112), and depression among HPs, as well as result in a profound increase in psychological resilience among HPs (112). In tandem with those studies, intervention to reduce fear of COVID-19 among MPHs could provide an effective approach for enhancing the QoL of MPHs who suffer from excessive fear.

The strengths of this study included the large sample size and use of network analysis to identify central symptoms of COVID-19 fear and those with strong correlations with QoL. However, several limitations should be acknowledged. First, this study was cross-sectional, therefore, causal relationships between fear of COVID-19 and other factors could not be inferred. To analyze the causal relationships and dynamic changes in fear of COVID-19 over time, future longitudinal studies are necessary. Second, this study was conducted in China, so the results may not be representative of other regions due to differences in COVID-19 policies and trajectory. Third, this study did not collect data regarding rural and urban areas. Data on geographical areas and hospital types should be examined in future studies on COVID-19 fear among HPs. Fourth, snowball sampling via an online survey was used to reduce the risk of COVID-19 infection, which might have resulted in selection biases. Finally, the assessment based on self-report, might lead to recall bias and social desirability bias.

In conclusion, this study found a high prevalence of COVID-19 fear among Chinese MPHs immediately following the end of China’s Dynamic Zero-COVID policy, which was associated with poor quality of life. Being married, having COVID-19 infection, quarantine experience, lower economic and health status were observed to significantly increase the risk of COVID-19 fear. “Palpitation when thinking about COVID-19” (FOC7) was the most central symptom in the network model while “Uncomfortable to think about COVID-19” (FOC2) had the most robust correlation with poor QoL in this study. These symptoms might serve as possible targets in developing preventive strategies and treatments for MPHs with excessive fear of COVID-19. Future research should prioritize early screening of somatic symptoms, mental health stigma among MHPs and negative impact of social media to address the fear of COVID-19.
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Introduction: In the middle of December 2022, the Chinese government adjusted the lockdown policy on coronavirus disease 2019 (COVID-19), a large number of infected patients flooded into the emergency department. The emergency medical staff encountered significant working and mental stress while fighting the COVID-19 pandemic. We aimed to investigate the workload change, and the prevalence and associated factors for depression symptoms among emergency medical staff after the policy adjustment.

Methods: We conducted a cross-sectional online survey of emergency medical staff who fought against COVID-19 in Shandong Province during January 16 to 31, 2023. The respondents’ sociodemographic and work information were collected, and they were asked to complete the 9-item Patient Health Questionnaire (PHQ-9) then. Univariate and multivariate logistic regression analyses were applied to identify the potential associated factors for major depression.

Results: Nine hundred and sixteen emergency medical personnel from 108 hospitals responded to this survey. The respondents’ weekly working hours (53.65 ± 17.36 vs 49.68 ± 14.84) and monthly night shifts (7.25 ± 3.85 vs 6.80 ± 3.77) increased after the open policy. About 54.3% of the respondents scored more than 10 points on the PHQ-9 standardized test, which is associated with depressive symptoms. In univariate analysis, being doctors, living with family members aged ≤16 or ≥ 65 years old, COVID-19 infection and increased weekly working hours after the open policy were significantly associated with a PHQ-9 score ≥ 10 points. In the multivariate analysis, only increased weekly working hours showed significant association with scoring ≥10 points.

Conclusion: Emergency medical staff’ workload had increased after the open policy announcement, which was strongly associated with a higher PHQ-9 scores, indicating a very high risk for major depression. Emergency medical staff working as doctors or with an intermediate title from grade-A tertiary hospitals had higher PHQ-9 scores, while COVID-19 infection and weekly working hours of 60 or more after the open policy were associated with higher PHQ-9 scores for those from grade-B tertiary hospitals. Hospital administrators should reinforce the importance of targeted emergency medical staff support during future outbreaks.

KEYWORDS
 COVID-19, overload, emergency medical staff, PHQ-9, open policy


Introduction

The coronavirus disease 2019 (COVID-19) was first reported in Wuhan, China, in December 2019. It spread across the world and caused hundreds of millions infections since then. According to the World Health Organization (WHO), there have been 768,983,095 confirmed cases of COVID-19, including 6,953,743 deaths, by August 2nd, 2023 (1). In China, there have been 99,300,040 confirmed cases (including 121,563 deaths) by August 2nd, 2023 (1). Social distancing was recommended as one control option by the WHO to reduce the possibility of infection (2). However, hospital medical staff, especially those from emergency department who fight against COVID-19 on the front-lines, are unable to follow guidance on social distancing. In the middle of December 2022, the Chinese government adjusted the lockdown policy on COVID-19, a large number of infected patients flooded into the emergency department. Emergency medical staff were exposed to a high risk of coronavirus infection while suffering great working and mental stress. Previous infectious disease pandemics such as severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS) have been reported to have a negative effect on people’s mental health, including medical staff (3, 4). COVID-19 pandemics have increased the prevalence of anxiety and depression among hospital medical staff (5–10). However, research exploring the mental health problems of front-line emergency medical staff after the open policy is limited. The aim of this research was to investigate the workload change, and the prevalence and associated factors for depressive symptoms among emergency medical staff during the policy adjustment period.



Methods


Study design and participants

This was a cross-sectional survey conducted in Shandong Province, China, between January 16 and January 31, 2023. The study was approved by the ethics committee of Shandong Provincial Hospital Affiliated to Shandong First Medical University (number SWYX:NO.2023–118), and all participants provided informed consent. Emergency medical staff (including doctors, nurses and pre-hospital emergency personnel) aged above 18 years who fought against COVID-19 between December 1, 2022 and January 15, 2023 were invited to participate. Those who were diagnosed with any mental illness previously or taking any anti-psychotic medications were excluded.



Survey instrument

An online questionnaire system (Wenjuanxing, Changsha Ranxing Information Technology Co., LTD, Changsha, China) was used as the platform for distributing our survey tool. We sent the survey out through emergency medicine groups on the WeChat messaging platform (Tencent Corporation, Shenzhen, China). Then the Wenjuanxing system was able to collect the survey data electronically. Our survey instrument began with collecting participants’ general characteristics, including sex, age, occupation, marital status, and whether they live with family members younger than 16 years or older than 65 years. Then the respondents were queried about work details including grade of employing hospital, professional qualifications, working years, vaccination and COVID-19 infection status. We then collected their weekly working hours and monthly night shifts information before and after the open policy. At last, we used the Patient Health Questionnaire-9 (PHQ-9) standardized questionnaire to ascertain the mental state of surveyed emergency medical staff, which was a self-rated version of the Primary Care Evaluation of Mental Disorders (PRIME-MD) patient questionnaire for depression (11, 12). The PHQ-9 is scored 0–27, with the cutoff score for major depression symptoms in prior studies was set at 10 (13, 14). We used the standard score of ≥10 as the critical value to divide those participants with or without depression in this study.



Statistical analysis

Continuous variables were presented as mean and standard deviation for normally distributed data or median and inter-quartile ranges for skewed data, while categorical variables were presented as frequency and percentages. Participants’ characteristics were compared according to PHQ-9 scoring ≥10 or not, using Student’s t-tests for quantitative variables and Chi-square tests for categorical variables. Univariate logistic regression analysis was performed to evaluate the relationships between variables and depressive symptoms. Variables associated with PHQ-9 ≥ 10 in univariate analysis (p < 0.10) were included in the multivariate model. p < 0.05 was considered statistically significant. All analyses were conducted using SPSS 20.0 software (IBM Inc., Armonk, NY, United States).




Results

Nine hundred and sixty-one respondents completed the questionnaires through the online survey system, of which 916 (95.32%) were valid. Respondents are emergency medical staff from 108 hospitals located in all 16 cities of Shandong Province. The average PHQ-9 score for all included medical staff was 11.18 ± 6.50, and 497 participants (54.26%) had a PHQ-9 score ≥ 10. The prevalence of major depression symptoms was high with a PHQ-9 score distribution of 10–14 (26.75%), 15–19 (15.17%), and 20–27 (12.34%).


Participants’ characteristics

Participants’ characteristics are shown in Table 1. Among these respondents, 46.72% were male and most (72.38%) were ≤ 40 years old. Doctors and nurses accounted for 43.56 and 52.18%, respectively. About two thirds (66.92%) of the participants lived with children ≤16 years old, while 47.05% of them lived with elders ≥65 years old. Most of the participants (77.84%) worked in tertiary hospitals. Junior and intermediate level personnel accounted for 40.39 and 43.23% respectively, while associate senior and senior level personnel accounted for 13.65 and 2.73%, respectively.



TABLE 1 Participants’ characteristics and univariate analysis results between the PHQ-9 < 10 and PHQ-9 ≥ 10 groups.
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Workload before and after the open policy

The workload change during the open policy are shown in Table 2. Before the open policy, 321 (35.04%), 467 (50.98%) and 128 (13.97%) participants’ weekly working hours were ≤ 40, 40–60, and > 60 h, respectively. Of all the included participants, 267 (29.15%) had a monthly night shifts of ≤5, while 525 (57.31%) of them had a monthly night shifts of 6–10. After the open policy announcement, 441 (48.14%) participants’ weekly working hours were 40–60 h, while 220 (24.02%) participants’ were > 60 h. And 241 (26.31%) participants had a monthly night shifts of ≤5, while 529 (57.75%) of them had a monthly night shifts of 6–10. Overall, the participants’ weekly working hours increased after the open policy (53.65 ± 17.36 vs 49.68 ± 14.84, p < 0.001), which was the same for monthly night shifts(7.25 ± 3.85 vs 6.80 ± 3.77, p < 0.001). For different subgroups (sex, age, employing hospital, etc), the results were similar.



TABLE 2 The workload change before and after the open policy.
[image: Table2]

Male staff took more workload than female (eg. weekly working hours after the open policy among men vs. women: 58.17 ± 17.56 vs. 49.67 ± 16.18). Doctors had longer weekly working hours than nurses before and after the policy adjustment (eg. weekly working hours after the open policy among doctors vs. nurses: 58.76 ± 17.83 vs. 48.41 ± 14.82). Though doctors took less night shifts than nurses before the open policy (6.11 ± 3.66 vs. 7.06 ± 3.65), their night shifts increased to the same level as nurses after the open policy (7.00 ± 3.74 vs. 7.18 ± 3.79). The weekly working hours and monthly night shifts of grade A tertiary hospitals’ emergency medical staff were less than the other two hospital groups (both before and after the open policy).



COVID-19 infection

Almost all (97.05%) of the medical staff surveyed completed the full course of vaccination, but most of them (92.79%) were still infected with novel coronavirus. Before the government announced the open policy, infections with COVID-19 among health workers were at a low level. After the announcement of the open policy, a large number of infected patients flooded into the emergency department, and infections among emergency medical staff were skyrocketing (Figure 1).

[image: Figure 1]

FIGURE 1
 The COVID-19 infection of emergency medical staff.


Before December 14th, 2022, there were 95(10.37%) respondents who had been infected with COVID-19, while 666(72.71%) had a contact history of confirmed COVID-19 patients. Since then, the number of daily infections among emergency medical staff increased significantly, peaking at 89 on December 20th, 2022 (Figure 1). By January 19th, 2023, 887(96.83%) respondents reported a contact history of confirmed COVID-19 patients, 850(95.83%) of whom were infected with COVID-19 (Table 3). Most COVID-19 infections among emergency medical staff were confirmed by positive nucleic acid (54.47%) or antigen (26.12%). One hundred and fifteen participants took a chest computed tomography, among whom 40(34.78%) had image findings of COVID-19. After contracting COVID-19, most participants had to continue working due to the desperately shortage of medical personnel. There were 378(44.47%) respondents who left the work position to have a rest for 1–3 days, while 106(12.47%) respondents did not rest at all. Only 95(11.18%) participants returned to work after they had recovered.



TABLE 3 COVID-19 infection of emergency medical staff.
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Factors associated with depressive symptoms among emergency medical staff

Univariate analysis of factors associated with major depression symptoms among emergency medical staff are shown in Table 1. Being doctors, living with family members younger than 16 years or older than 65 years, COVID-19 infection and increased weekly working hours after the open policy showed statistical significance. There was no significant difference in the PHQ-9 scores divided by prevalence according to sex, age, marital status, grade of employing hospital, professional qualifications, working years and monthly night shifts. Multivariate logistic regression analysis showed that a PHQ-9 score ≥ 10 was significantly associated with increased weekly working hours after the open policy. Results of the multivariate logistic regression analysis are shown in Table 4.



TABLE 4 Factors associated with depression symptoms by multivariate logistic regression analysis.
[image: Table4]



Comparisons among hospitals of different grades

The results of comparisons among different hospital groups are shown in Table 5. For emergency medical staff working in grade A tertiary hospitals, being doctors, living with family member ≥65y, an intermediate professional qualifications, increased weekly working hours and monthly night shifts after the policy adjustment were associated with a higher PHQ-9 score. For those working in grade B tertiary hospitals, being unvaccinated, COVID-19 infection and increased weekly working hours after the open policy showed a strong relationship with PHQ-9 ≥ 10. No factors were found to be associated with a higher PHQ-9 score for those working in grade A secondary and other hospitals. When individual factors were compared among hospitals, those from grade A tertiary hospitals had a lower proportion of junior professional qualifications and vaccination than others. The weekly working hours and monthly night shifts of grade A tertiary hospitals’ medical staff were less than others (both before and after the open policy). Though no statistical significance among different groups was observed, medical staff with weekly working hours of 40 to 60 h and monthly night shifts of >10 from grade A tertiary hospitals tended to have a higher PHQ-9 score.



TABLE 5 Intergroup comparisons of hospital grades.
[image: Table5]

Multivariate logistic regression analysis showed that nurses and those with a senior title had a lower PHQ-9 score among emergency medical staff from grade A tertiary hospitals (Table 6). For those working in grade B tertiary hospitals, COVID-19 infection and increased weekly working hours (> 60) after the open policy were associated with higher PHQ-9 score (Table 7).



TABLE 6 Factors associated with depression symptoms by multivariate logistic regression analysis among emergency medical staff from grade-A tertiary hospitals.
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TABLE 7 Factors associated with depression symptoms by multivariate logistic regression analysis among emergency medical staff from grade-B tertiary hospitals.
[image: Table7]



Comparisons between doctors and nurses

Due to the small number of pre-hospital personnel and others, we made comparisons between doctors and nurses only (Table 8). Increased weekly working hours after the open policy were associated with PHQ-9 ≥ 10 for doctors, while marriage and COVID-19 infection showed a similar relationship with PHQ-9 ≥ 10 for nurses. Compared with nurses, doctors had a higher proportion of male sex, age of >40y, living with elders ≥65y, senior titles, long working years, and long weekly working hours. The unmarried rate and monthly night shifts before the open policy were higher for nurses. Interestingly, though nurses had more night shifts per month, their weekly working hours were lower than doctors (Table 2). The night shifts of doctors increased (7.00 ± 3.74 vs. 6.11 ± 3.66) after the open policy, while those of nurses did not change significantly (Table 2). When individual parameters were compared between doctors and nurses, doctors who were female, single, living with children ≤16y, working in grade A tertiary hospitals, having a senior title, infected with COVID-19, having longer weekly working hours and more night shifts were more prone to have a PHQ-9 ≥ 10 than nurses with the same conditions. Multivariate logistic regression analysis showed that nurses with associate senior titles had a lower PHQ-9 score than those with a junior or intermediate titles, though there was no statistical significance overall (Table 9). No factors were found to be associated with a higher PHQ-9 score among doctors in multivariate logistic regression analysis.



TABLE 8 Intergroup comparisons of doctors and nurses.
[image: Table8]



TABLE 9 Factors associated with depression symptoms by multivariate logistic regression analysis among nurses.
[image: Table9]




Discussion

This was a multi-center, cross-sectional study on the influence of policy adjustment on emergency medical staff, aiming to find the workload change, and the prevalence and risk factors for depression after the open policy during the COVID-19 pandemic in Shandong, China. The results showed that more than half of the surveyed respondents had a PHQ-9 score ≥ 10, which were consist with previous researches (9, 15). In our study, medical profession, living with juvenile or aged family members, COVID-19 infection and increased weekly working hours were associated with an increased PHQ-9 score in univariate analysis. However, only increased weekly working hours after the open policy showed a strong relationship with a PHQ-9 score ≥ 10 when multivariate analysis was carried out.

Previous study showed that the average working hours of all Chinese emergency medical staff were relatively long, with an average 12 h-long shift and 50 h of weekly working hours, which was consist with our survey results (9). Interestingly, the average working hours per week before COVID-19 pandemic were more than the average hours during COVID-19 in that study (8). The decreased working hours during COVID-19 pandemic might be explained by medical personnel support from other departments, national compulsory isolation policy or decreased emergency visits for other diseases other than fever (9, 16, 17). However, both weekly working hours and monthly night shifts of the respondents from our study had increased after the open policy announcement. There were several reasons for this. First, the emergency visits soared in a short time due to the rapid increasing infection. Second, since the lockdown policy had been lifted, patients with diseases other than fever came to emergency department seeking for care. Third, the emergency medical staff themselves were infected with COVID-19, some of whom had to leave their work position for several days due to poor physical conditions and the remaining ones shouldered their workloads. And increased workload was associated with higher rates of depression and other mental health outcomes, which had been verified in previous studies (18, 19).

Depression was one of the most common mental health problems among medial staff during COVID-19 pandemic and the reported prevalence varied from 13.4 to 53.9% in different researches (6, 7, 9, 10, 15, 20). There were different factors reported to be associated with depression, such as age, sex, marriage status, work position, etc. These factors might had a relationship with depression in a study, while not in another. However, front-line medical staff who participated in direct diagnosis, treatment and care of COVID-19 patients were reported to have a higher risk of depression in extensive literature (7, 9, 10, 15, 20). Emergency departments were the first presentation areas of patients before and during the COVID-19 pandemic period. Emergency medical staff working on the frontline during the pandemic experience more mental health problems than those working in other positions (4, 15, 21). Concur with our study, depression were detected in more than half of the participants in previous studies (4, 21).

Female, nurse and intermediate technical title were associated with worse mental health outcomes including depression, anxiety, and distress in a previous study (15). However, 76.7% of the participants were women, and 60.8% were nurses, there might be selection bias in that study (15). In our study, male accounted for nearly half (46.72%) of the whole participants, and 43.56% were doctors. The results showed that there was no difference between male and female for scores of depression, which was consist with a meta-analysis published in 2020 (20). Contrast with previous studies, doctors had higher PHQ-9 scores than nurses in our study. A meta-analysis of 26 studies investigating 31,447 doctors demonstrated that the prevalence of depression was 20.5% with the point prevalence ranged from 6.1 to 73.4% (22). Doctors, especially those working in grade A tertiary hospitals, had higher PHQ-9 scores than nurses in our study cohort. For front-line healthcare workers caring for COVID-19 patients, the prevalence of depression in doctors was much higher than nurses (40.4% vs. 28%), which was reported by a meta-analysis (5). As for our study cohort, the workload of doctors increased more significantly than that of nurses during the open policy, making them more stressed. They might experience poor job satisfaction, which was associated with higher prevalence of mental health problems (anxiety, depression and secondary traumatic stress) (23). For doctors from emergency department, the prevalence might be higher, since they need to make quick decisions on the diagnosis and treatment strategy when critically ill patients arrived in the emergency room, which make their occupational stress higher and result in psychological consequences such as depression and anxiety (24, 25). In our study cohort, emergency medical staff with associate senior (for nurses) or senior (for doctors) titles had a lower PHQ-9 score than those with an intermediate title. This could be explained by the fact that those with lower professional titles were more likely to work on the front-line.

Hospitals were the most common exposure sites, and medical staff have a higher risk for occupational COVID-19 compared with the general workforce (26). Researchers conducted an online survey on 1766 front-line nurses working in hospitals located in Shenzhen, China, after the open policy announcement. About 90.83% of the participants were infected with COVID-19, and 33.64% of them had to work while infected with COVID-19 (27). The overall prevalence of depressive symptoms was 69.20% (27). However, only 76 (4.3%) of the participants worked in the emergency departments (27). In our cohort, only 10.37% of the overall participants were infected before the adjustment of anti-epidemic policy at December 14th, 2022. Another 755 (82.42%) participants reported COVID-19 infection in the following month. Most of them (88.82%) had to return to work before getting healed due to the shortage of medical personnel.

A study surveying 1,103 emergency nurses showed that working in tertiary hospitals were significantly associated with depression (28). In another study, medical staffs in secondary hospitals reported higher scores for depression than those in tertiary hospitals (15). Despite of differences between studies, front-line medical staff from tertiary and secondary hospitals reported similar high PHQ-9 scores (15, 28), which was consist with our research. Emergency medical staff working in grade A tertiary hospitals undertook less weekly working hours and monthly night shifts than those working in the other two hospital groups, which could be explained by the concentration of medical resources. The higher proportion of medical personnel with intermediate titles in grade A tertiary hospitals also reflects the imbalance of medical resources. However, they did not have a lower PHQ-9 score, because they need to handle more patients with more complex and critical situations than those working in other hospitals.

Previous study has demonstrated that the ongoing stress have negative effects on medical staffs’ psychological well-being, especially when they face a great threat of public health emergencies (29). A longitudinal study conducted by Filippo Rapisarda and colleagues showed that psychological distress (a combination of severe post-traumatic, depressive and anxiety symptoms) tended to resolve within a few weeks, though it was present in 40% of healthcare workers (30). A Canadian study demonstrated similar result during one-year observation (31). Resilience and social support were predominant protective factors against depression over time (31). So health administrators should provide interventions to improve working conditions and reduce occupational stress of medical staffs to reduce or prevent prevalence of depression and other mental health problems.

Our study has some strengths. First, this study demonstrated the heavy workload and high prevalence of depression among emergency medical staff from China after the announcement of open policy, which highlighted the importance of targeted emergency medical staff support during future outbreaks. Second, the survey was conducted in a populous province. The population of Shandong is more than 100 million (about 7.19% of the total Chinese population), and the number of physicians accounts for 7.86% of the total number of physicians in China. Therefore, the research conducted in Shandong can be representative of China to a certain extent. Third, our study cohort included a higher proportion of male and doctors, which is less likely to be biased than previous studies that focused on female and nurses.

Our study has several limitations. First, the cross-sectional design only assessed individual status at the time the data were collected, which was not suitable for detecting intra-individual change across time and address causal associations. Second, there might be self-report bias since the participants completed the questionnaires online. Third, we only assessed depression in this study, other mental problems such as anxiety, insomnia and post-traumatic stress disorder were not included in the questionnaire. Too many questions included in the questionnaire might reduce the motivation of the respondents, since the survey was carried out during the peak of the epidemic after the open policy announcement. Fourth, the PHQ-9 scale is not accurate enough to make a definite diagnosis of depression. Scores above the threshold suggest a detailed psychological assessment. The prevalence estimates of common mental disorders such as anxiety and depression in medical staff were considerably lower when assessed using diagnostic interviews compared with screening tools (5). However, it was not realistic to conduct a diagnostic interview under the tense circumstances when the study was conducted. Fifth, the study included participants from Shandong Province only, and the results may not be applicable to other regions of China.



Conclusion

Our study demonstrates that emergency medical staff’ workload had increased after the open policy announcement, which was strongly associated with higher PHQ-9 scores, indicating a very high risk for major depression. Emergency medical staff working as doctors or with an intermediate title from grade-A tertiary hospitals had higher PHQ-9 scores, while COVID-19 infection and weekly working hours of 60 or more after the open policy were associated with higher PHQ-9 scores for those from grade-B tertiary hospitals. Hospital administrators should reinforce the importance of targeted emergency medical staff support during future outbreaks.
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Introduction: Even though the long-term effects of the COVID-19 pandemic on healthcare workers’ mental health remain unknown, such effects might negatively impact health services and patient safety, especially in countries like Brazil, where there is little investment in public health policies.

Objectives: To assess how the mental health indicators of Brazilian healthcare workers progressed between the beginning and 2 years after the pandemic (at the end of the third wave when there was a significant decrease in the number of new cases and deaths).

Methods: The sample comprised healthcare workers whose mental health indicators have been monitored since the beginning of the pandemic in Brazil. The potential participants were addressed via social media and contacted through class councils and health institutions across Brazil. A total of 165 participants answered instruments at the baseline and 2 years after the pandemic. Data were collected online using the Redcap platform and addressed symptoms of anxiety, depression, post-traumatic stress, insomnia, and burnout (emotional exhaustion, depersonalization, and professional fulfillment).

Results: Brazilian healthcare workers faced three periods of intensified incidence of new cases and deaths due to COVID-19 for 2 years. Approximately one-third of the sample still experiences high levels of anxiety, depression, and post-traumatic stress. Insomnia indicators remained the most prevalent compared to the baseline assessment, while post-traumatic stress symptoms (p = 0.04) and professional fulfillment (p = 0.005) decreased.

Conclusion: The lack of positive changes in mental health indicators coupled with decreased professional fulfillment over time highlights the pandemic’s chronic effects and the need for organizations to monitor these workers’ mental health, especially in developing countries like Brazil, where there is a high demand for health services and public policies are poorly structured and unstable.
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Introduction

Even though the long-term effects of the COVID-19 pandemic on healthcare workers’ mental health remain unknown, such effects may negatively impact health services and patient safety. The COVID-19 pandemic was considered an extreme event, characterized by chronic stress due to how it progressed. Meanwhile, most studies portrayed the pandemic’s most immediate and acute effects on the mental health of the general population and healthcare workers (1), while just a few implemented medium/long-term follow-ups to address the emotional conditions of healthcare workers and monitor how indicators and associated factors progressed. Hence, most studies were restricted to a cross-sectional assessment at one point in time during the pandemic (2). Additionally, Fattori et al. (3) note a lack of longitudinal studies addressing healthcare workers’ mental health, especially during the second year of the pandemic, which prevents comparisons between the problem indicators at the pandemic’s beginning and at the end of the third wave, when it came into control.

Therefore, this study is intended to fill in this gap. It is part of a more extensive study called MENTALvid addressing Brazilian healthcare workers to identify how mental health indicators concerning anxiety, depression, post-traumatic stress, insomnia, and burnout have progressed during the pandemic, considering different epidemiological contexts.

Two waves of COVID-19, involving different epidemiological periods, were compared in this study. The results show that the stress resulting from the high number of cases and deaths influenced the mental health conditions of Brazilian health professionals (4). The same is reported by Lamb et al. (5), who assessed a cohort with 22,501 English healthcare workers between April 2020 and August 2021. They note that mental health symptoms varied over the 17-month follow-up, with a higher prevalence when the health systems were under more significant pressure because of increasingly higher monthly mortality rates caused by COVID-19.

In addition to different epidemiological periods, various other conditions have been associated with more significant or lower emotional burden among healthcare workers. These include the reorganization of health services’ resources to meet new needs (6), the availability of vaccines (7), and the need to care for patients with other pathologies, whose demands were suppressed during the pandemic’s critical phases (8). Moreover, work overload, associated with burnout, has been associated with a desire to quit the job (9), sick leaves, and early retirement, in addition to workers moving to less risky careers offering more benefits (10).

Note that contextual economic and financial factors emerged as overload factors for the population in general and healthcare workers as the pandemic persisted over time. Worsened economic and financial conditions led individuals to experience insecurity, negative professional prospects, and financial concerns due to changes in income and daily routine, configuring as some of the pandemic’s collateral effects (11).

Healthcare workers have long been vulnerable to mental health problems (12). Hence, the emergence of the COVID-19 pandemic had an even more intense impact on these professionals, whether because of increased workload and overload, the need to stay distant from their families, greater risk of contamination, loss of patients, or even changes in working dynamics, and workers having increased contact with unfamiliar situations and considerable uncertainty. Such a context favored more emotional problems among healthcare professionals, who stood out among the most vulnerable to mental health problems (13).

Studies conducted around the world reported high rates of anxiety, depression, insomnia, post-traumatic stress, and burnout indicators among healthcare professionals, revealing extreme emotional distress and vulnerability (14). Based on the analysis of the 44 meta-analyses addressing mental health indicators presented by hospital teams during the COVID-19, Dragioti et al. (15) report a general prevalence rate of anxiety symptoms of 29.90, 28.44% of depression symptoms, 39.45% of insomnia or sleep disorders, 44.30% of stress, and 18.75% of post-traumatic stress. Ghahramani et al. (16) performed a meta-analysis of 30 papers on the burnout prevalence among health professionals working during the COVID-19 pandemic. They identified a general rate of 52%, with 51% of exhaustion indicators, 52% of depersonalization, and 28% of decreased personal/professional fulfillment.

Considering such a context and acknowledging that the pandemic’s harmful impacts on the mental health of healthcare workers have consequences over the long term, negatively affecting health services and patient safety (17), we deem it relevant to assess mental health indicators over the long term, addressing different epidemiological contexts and points in time, especially after the end of the pandemic’s critical period. As it remained a global public health emergency, standing guidelines were recommended for long-term pandemic management (18).

This study’s objective was to evaluate how indicators of anxiety, depression, post-traumatic stress, insomnia, and burnout progressed 2 years after the pandemic, characterized by the end of the third wave when new cases and mortality rates decreased significantly. The baseline, the first wave of the COVID-19 pandemic, was analyzed to verify the impact of emotional burden on healthcare workers’ professional fulfillment. The specificities of the epidemiological context of the pandemic in Brazil justify this study (19). For example, according to the Brazilian Ministry of Health (20), the pandemic is characterized by a high number of cases (more than 30 million) and high mortality rates (660,000 deaths) in addition to a high rate of deaths caused by COVID-19 among healthcare workers, mainly physicians and nursing workers.

The following question guided this study: Will Brazilian health workers present fewer mental distress and burnout indicators 2 years after the pandemic when there is a favorable context characterized by a decreased number of deaths from COVID-19? The hypothesis was that Brazilian health professionals would experience lower rates of mental distress and increased professional fulfillment following the favorable progression of the pandemic.



Methods


Sampling and sample size

Convenience sampling was adopted. Hence, the participants were recruited through social media, TV, radio, and from class councils and important health institutions in different Brazilian regions. The study’s objectives, invitation letter, and a link to access the platform and data collection instruments were provided to the target population, and those interested would access the link and be directed to the Redcap platform. Vanderbilt University developed Redcap to collect, manage, and disseminate research data; it also allows the development of online databases (21). The participants would first access free and informed consent forms and then complete self-report instruments. Inclusion criteria were: (a) being a Brazilian health worker, providing care to patients with COVID-19 (self-report), and (b) digitally signing the free informed consent form to confirm voluntary participation. This study included all the participants who met these criteria; the sample size was not previously defined, given that it was not possible to estimate, a priori, the number of health professionals who worked to care for patients with COVID-19, at the beginning of the pandemic in advanced.

The sample comprised Brazilian frontline workers. A total of 916 participants were included in the baseline [please see Osório et al. (22) and Supplementary material for further information on sampling]. All the participants who completed the instruments at the baseline were recruited for data collection at D720. Of these, 770 participants did not complete the instruments at D720 and were excluded from the analysis. Among the 165 who completed all the instruments in the first part of data collection, four stopped working in the health field, and 15 did not complete all the instruments in the second part and were excluded. Therefore, 146 participants remained in this study.



Instruments

The following instruments were used in data collection:

a. Generalized Anxiety Disorder-7 (GAD-7): a 7-item self-report instrument that screens anxiety-associated symptoms. It was proposed by Spitzer et al. (23) and validated in Brazil by Moreno et al. (24) (α = 0.92; sensitivity/specificity = 0.89/0.82 for cut-off ≥10). The instrument’s reliability for the sample addressed here was α = 0.91.

b. Patient Health Questionnaire-9 (PHQ-9): a 9-item self-report instrument to assess depression indicators. It was proposed by Kroenke et al. (25) and validated in Brazil by Osório et al. (26) (sensitivity/specificity = 1.00/0.98 for cut-off ≥10). The reliability for this sample was α = 0.90.

c. Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5): self-report instrument used to assess symptoms of posttraumatic stress disorder using the criteria established by the DSM-5 (27). Its short version (8 items), which was translated, adapted, and psychometrically assessed by Osório et al. (28) and Pereira-Lima et al. (29), was used (α = 0.93; ICC = 0.84; sensitivity/specificity = 0.97/0.61 for cut-off ≥14). The instrument’s reliability for the sample addressed here was α = 0.92.

d. Insomnia Severity Index (ISI): 7-item self-report instrument intended to assess the severity of insomnia in the last 2 weeks (30). It was adapted and validated in Brazil by Castro (31) (α = 0.87; sensitivity/specificity = 0.73/0.80 for cut-off ≥8), with a reliability equal to 0.89 (alpha de Cronbach) for the current sample.

e. Abbreviated Maslach Burnout Inventory–Human Services Survey (aMBI-HSS): to assess burnout syndrome (dimensions of emotional exhaustion, depersonalization, and personal fulfillment). Its abbreviated version (22 items), proposed and validated among health professionals (32, 33), was used. Cut-off scores ≥9 indicate emotional exhaustion, ≥ 6 depersonalization, and ≥ 10 indicate professional accomplishment. 22 (α = 0.65–0.94). A reliability (alpha de Cronbach) between 0.82 and 0.88 was found.



Data collection

The data collected for this specific study occurred at two different points in time, which portrayed different epidemiological contexts of the pandemic in Brazil. The first data collection (baseline) occurred between May and September 2020. According to the Ministry of Health, it was characterized by the critical phase of the pandemic’s first wave, with 3.6 deaths per 10,000 inhabitants. The second data collection (D720) occurred 2 years later, between May and September 2022, a time characterized as the end of the pandemic’s third wave, when there were 0.1 deaths per 10,000 inhabitants.

Therefore, the participants were required to have completed the instruments at the baseline to be included in the D720 phase. All the participants included in the baseline received a personalized link to access the data collection protocol concerning the D720 phase via WhatsApp or e-mail, according to the participant’s preference.



Data analysis

The cutoff points proposed by Brazilian psychometric studies were adopted to identify emotional burden/emotional problem indicators (GAD-7): ≥ 10 (24); PHQ-9: ≥10 (26); PCL-5: ≥14 (29), ISI: ≥8 (31); aMBI-HSS: ≥9 emotional exhaustion, ≥6 depersonalization, and ≥ 10 professional fulfillment (33). Besides the participants’ risk perceptions, information on sociodemographic and occupational data was also collected.

Data were stored in the Redcap platform and statistically analyzed using Statistical Package for the Social Sciences (SPSS Statistics 20). The participants’ sociodemographic, occupational, and clinical information (i.e., gender, age, psychiatric treatment, occupation, public/private hospital, COVID-19 frontline, concern with being infected, satisfaction with protective measures) concerning the baseline and 720 days after were compared using Chi-square (for nominal data) or Student’s t-test (for interval data). We considered the cutoff points of each instrument for analysis of the outcome indicators. Participants who scored higher than the recommended for each self-rating scale were considered to present indicators of the specific outcome. We used the Wilcoxon signed-rank test (a non-parametric test for paired nominal data) to compare the number of participants with indicators in each evaluation phase. The percentage of participants was used in the figure to clarify the results. The statistical significance was set at p ≤ 0.05 for all the analyses.



Ethical considerations

This study is part of the MENTALvid study, initiated in May 2020. It was submitted to and approved by the Institutional Review Board at the Hospital das Clínicas, Medical School, University of São Paulo at Ribeirão Preto—USP (CAAE: 30691020.8.0000.5440; Process 4.187.877). The participants received informed consent forms and signed them digitally.




Results

A sample of 146 participants was effectively included in this study. Table 1 shows the sociodemographic characteristics of the participants included (n = 146) and not included (n = 770) in the D720 phase. The participants’ profile was compared to verify potential selection bias.



TABLE 1 Characterization of the participants in phase D720 who were included (N = 146) and those who were not included (N = 770).
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The sample addressed in the D720 phase was also predominantly composed of women, aged 39 on average, who lived with a partner; 13% of the participants reported having received psychiatric treatment before the onset of the pandemic. Approximately 35% of the sample was from the nursing field, and the remaining participants were physicians, psychologists, physical therapists, nutritionists, occupational therapists, or dentists. Most worked in the public sector as frontline staff and were concerned about virus infection. Approximately 80% reported concerns about being infected with the virus, and 17.8% were not satisfied with the protective measures provided by the employing institution.

In the sample described above, the same characteristics predominated (for example, a higher percentage of women from the nursing area), according to an analysis of the profiles of the people who were excluded from the D720 phase. As a result, even though there was a significant sample loss, the results in Table 1 show that there was no selection bias because there was no statistically significant difference between the participants in this phase and those who withdrew from the study (p > 0.101).

In this two-year follow-up, health teams faced three periods in which the incidence of new cases and deaths from COVID-19 intensified. Figure 1A shows the death rates from COVID-19 in the Brazilian population between 2020 and 2022, with peaks in epidemiological weeks 31st of 2020, 14th of 2021, and 6th of 2023. Data collection from the baseline phase (May to September 2020, corresponding to epidemiological weeks 20th–40th) coincided with the first wave of deaths (average of 6,431 deaths per week), while data collection from the D720 phase, which occurred between May and September 2023 (epidemiological weeks 20th–40th), was marked by a significant decrease in deaths (average 1,330 deaths/week), with statistical significance (F = 43,315; p < 0.001).
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FIGURE 1
 (A) Distribution of the deaths caused by COVID-19 in Brazil from 2020 to 2023, highlighting the average number of deaths in the two data collections (D0 and D720). (adapted from Brazilian Ministry of Health (https://infoms.saude.gov.br/extensions/covid-19_html/covid-19_html.html). (B) Percentage of participants with scores above the cut-off in self-rating scales for anxiety (GAD-7), depression (PHQ-9), posttraumatic stress (PCL-5), insomnia (ISI), and three dimensions of burnout, emotional exhaustion (AMBI-EE), depersonalization (AMBI-D), and personal achievement (AMBI-PA). The value of p was established at p < 0.05 to determine statistically significant differences using the Wilcoxon signed-rank test.


Regarding mental health indicators, Figure 1B presents the percentage of participants who scored above the cutoff points in the self-report instruments according to the data collection phases. The results show that the mental distress indicators were numerically lower than in the D720 phase (a time characterized by greater control over the COVID-19 pandemic). However, they are not statistically different from the baseline (first wave) and remained high. Approximately one-third of the sample still experience high levels of anxiety (36.3%), depression (36.6%), and post-traumatic symptoms (31.2%). At the baseline (first data collection), the percentages were 43.8, 42.3, and 40.6, respectively). Only the decrease in post-traumatic stress was statistically significant (PCL-5: 40.6% first wave vs. 31.2% end of the third wave; p = 0.047). Insomnia indicators remained the most prevalent, with more than half of participants showing signs, which remained statistically stable (64.2% in the first wave and 57.7% at the end of the third wave). Regarding burnout signs, emotional exhaustion and depersonalization rates remained stable (39.9% vs. 36.2% for exhaustion, 25.7% vs. 28.6% for depersonalization). Additionally, professional fulfillment dropped significantly (p = 0.005), with approximately 30% of the participants reporting dissatisfaction at this level (the percentage at the baseline was 18.9).



Discussion

An analysis of the mental health indicators among Brazilian healthcare professionals 2 years after the COVID-19 pandemic revealed that the anxiety, depression, insomnia, burnout, exhaustion, and depersonalization rates identified in the first pandemic wave in Brazil remained high. Thus, the hypothesis that these indicators would decrease after the pandemic’s positive progression was not confirmed. Additionally, the indexes currently identified remained high and are higher than those reported by Chutiyami et al. (14). This finding suggests that these professionals still endure considerable distress and vulnerability despite the favorable changes in the epidemiological context.

On the other hand, these results differ from those reported by Fattori et al. (3), in which mental health indicators (general health, anxiety, and stress) significantly improved among Italian healthcare workers 24 months after the beginning of the COVID-19 pandemic. Additionally, the rates found in the present study (at the two different points in time) were considerably higher than those found by an extensive meta-analysis performed by Dragioti et al. (15), reporting 40% of sleep disorders, 30% of anxiety and depression, and 20% of post-traumatic stress.

Two indicators presented statistically significant changes 2 years after the pandemic: a lower rate of post-traumatic stress was found, but burnout remained higher, especially regarding professional fulfillment. The lower percentage of participants with post-traumatic stress is likely related to the end of the third wave, with an expressive drop in the number of cases and deaths (20), and consequently, less pressure imposed on healthcare services, greater mastery of supportive technical procedures, and more favorable clinical outcomes. Moreover, the availability of vaccines (7) and greater knowledge about the disease probably favored decreased post-traumatic stress rates, leading to desensitization regarding risks.

Still, as previously noted, the rates found in the study for post-traumatic stress were much higher than that reported by Dragioti et al. (15). Note that these results differ from Damico et al. (34), who conducted a multicenter study in Italy with ICU nurses. They found an increase in the prevalence of PTSD cases 12 months after the baseline data collection, without significant changes in anxiety or depression rates. In addition to the different epidemiological contexts verified as the pandemic progressed (11), these comparisons and divergences highlight the potential impact of macro conditions contributing to PTSD indicators.

Regarding burnout indicators, the emotional exhaustion and depersonalization dimensions did not change from the first assessment, while professional fulfillment indicators changed for the worse; i.e., they decreased significantly, suggesting higher job dissatisfaction. The burnout rates found in this study concerning exhaustion and depersonalization are lower than those reported by the meta-analysis performed by Ghahramani et al. (16), who analyzed studies conducted in 2020 at the beginning of the pandemic, which concerns this study’s baseline. Therefore, the fact that these rates remained high after 2 years of the pandemic, indicating a potential ceiling effect in the exhaustion and depersonalization dimensions, which did not change despite a decreased demand and differences in epidemiological contexts, suggests that other variables are at play. Perhaps these indicators remained high due to high rates of anxiety and depression, which is in agreement with the extensive review performed by Ulfa et al. (35). After analyzing studies conducted in 48 different countries, they concluded that the general burnout scores were associated with the presence of depression and anxiety.

Müller et al. (36) performed an international multicenter study. They verified increased emotional exhaustion and depersonalization between the first wave and the end of the second wave, suggesting that high levels of burnout accumulate over time. Similarly, Sexton et al. (37) addressed three pandemic waves in the USA and identified that emotional exhaustion increased since the beginning of the pandemic among the different groups of healthcare workers. They noted the potential impacts of this finding, considering that the healthcare workers’ increased emotional burden may have repercussions in the long run.

When specifically analyzing the effect of decreased professional fulfillment over time, we considered the observation of Zhou et al. (38) that the high work demands during the pandemic led to burnout, expressed by exhaustion and depersonalization, and decreased professional fulfillment. In addition, Ulfa et al. (35) find it extremely important to consider that decreased professional fulfillment is related to lower self-confidence, loss of enthusiasm, and lower productivity.

Zhou et al. (38) also note that the organizational support perceived by healthcare workers may play a protective role, favoring job satisfaction. This study did not directly assess organizational support in any of the points when data were collected; hence, this analysis is speculative but suggests that health organizations face difficulties in this sphere, failing to provide support at different levels. For example, a previous study (39) shows that 80% of Brazilian healthcare workers lacked institutional support.

The low levels of professional fulfillment found in this study are of concern, as workers tend to refrain from engaging with their work environment, possibly impacting the quality of care delivery (35). In this sense, high levels of depersonalization coupled with decreased professional fulfillment, characterized by a sense of incompetence and lower job satisfaction, affect the workers’ well-being and the future of healthcare delivery systems (40).

Hence, in agreement with Hill et al. (17), the care provided by healthcare workers is essential for the functioning and effectiveness of health services, and the long-term negative impact on professional fulfillment is likely to have more vast repercussions for society in general. Hence, this leads us to reflect upon the emergent need for organizational support to prevent more significant harm among professionals chronically exposed to occupational stress, considering the adverse working conditions existing before the pandemic, characteristic of developing countries like Brazil (41).

This study’s limitations concern: (a) an absence of sample calculation and the use of convenience sample, which may impact the results’ representativeness; (b) online data collection, which depends on the participants’ having access to computer/smartphone and internet; (c) relevant sample loss, even though the participants’ sociodemographic profile remained the same; (d) the use of self-report instruments, which enable the participants to report symptoms without diagnostic confirmation; (e) a lack of analyses considering the specificities of the participants’ organizational conditions; (f) the data analysis, which does not include associations between mental health indicators with other demographic and occupational variables; (g) a lack of previous assessment of the professionals’ mental health conditions, which would allow for more comprehensive comparisons; and the heterogeneity of professions from the health filed and a failure in reporting the medical specialties. This study’s strengths include comparing between the healthcare workers’ burden indicators in two contrasting epidemiological contexts: one measurement was taken 2 years after the initial critical phase of the pandemic in Brazil when there were high mortality rates in the general population and among healthcare workers.

The lack of positive changes in the mental health indicators and decreased professional fulfillment over time highlight the pandemic’s chronic effects. These findings imply the need for organizations to monitor these workers’ mental health, considering they continue to present high levels of distress with the potential to impact their professional practice. It is especially relevant among developing countries like Brazil, where there is a high demand for health services and public policies are poorly structured and unstable.

The data presented here may be relevant at the level of public policies, as they can inform the planning of prevention strategies in the face of future pandemics. Considering that different factors influenced the mental health indicators of health workers, the study data suggest the need for health institutions, at an organizational level, to balance workload and work shifts, as well as the flow of tasks, in a to reduce occupational overload and favor the provision of services safely for professionals and service users. The data also points to the need for care for this population, through institutional programs/ interventions that focus on identified points of mental health vulnerability, with support resources that can minimize damage, its evolution and future abandonment of the profession. Proposals for continuing education and institutional support, the latter involving access to psychological/psychiatric care for the most vulnerable and promotion of self-care behaviors in the workplace, may be relevant and guiding points for actions. Future research may be relevant to monitor this evolutionary process, highlighting the impact of adversities and the support offered, in order to elucidate and highlight their effectiveness.
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Background: With the widespread outbreak of the coronavirus (COVID-19) pandemic, many countries, including Egypt, have tried to restrict the virus by applying social distancing and precautionary measures. Understanding the impact of COVID-19-induced risks and social distancing measures on individuals' mental health will help mitigate the negative effects of crises by developing appropriate mental health services. This study aimed to investigate the most contributing factors that affected individuals' mental health and how individuals' mental health has changed over the lockdown period in Egypt in 2021.

Methods: The study draws on a nationally representative sample from the combined COVID-19 MENA Monitor Household Survey conducted by the Economic Research Forum. The data were collected in Egypt by phone over two waves in February 2021 and June 2021. The total number of respondents is 4,007 individuals. The target population is mobile phone owners aged 18–64 years. The 5-item World Health Organization Well-Being Index (WHO-5) is used to assess the individuals' mental health over the past 2 weeks during the pandemic. Penalized models (ridge and LASSO regressions) are used to identify the key drivers of mental health status during the COVID-19 pandemic.

Results: The mean value of mental health (MH) scores is 10.06 (95% CI: 9.90–10.23). The average MH score for men was significantly higher than for women by 0.87. Rural residents also had significantly higher MH scores than their urban counterparts (10.25 vs. 9.85). Middle-aged adults, the unemployed, and respondents in low-income households experienced the lowest MH scores (9.83, 9.29, and 9.23, respectively). Individuals' mental health has deteriorated due to the negative impacts of the COVID-19 pandemic. Regression analysis demonstrated that experiencing food insecurity and a decrease in household income were independent influencing factors for individuals' mental health (p < 0.001). Furthermore, anxiety about economic status and worrying about contracting the virus had greater negative impacts on mental health scores (p < 0.001). In addition, women, middle-aged adults, urban residents, and those belonging to low-income households were at increased risk of poor mental health (p < 0.05).

Conclusion: The findings reveal the importance of providing mental health services to support these vulnerable groups during crises and activating social protection policies to protect their food security, incomes, and livelihoods. A gendered policy response to the pandemic is also required to address the mental pressures incurred by women.
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COVID-19, Egypt, food insecurity, LASSO, mental Health, ridge regression, social distancing


1. Introduction

In response to the coronavirus (COVID-19) outbreak, most governments have made great efforts to sustain healthcare services and minimize the risk of the pandemic consistent with international guidelines of the World Health Organization (WHO). Various strategies have been implemented with different degrees of success in containing the pandemic (1, 2). Egypt has taken precautionary measures to hinder its spread such as approval of a presidential decree declaring a nationwide state of emergency, regional lockdowns, suspending flights, closures of schools, nurseries, and childcare homes, canceling community events, and reducing working hours. Egypt has also imposed a nationwide curfew, suspended public transportation, banned public gatherings, implemented quarantine, and other social distancing measures (3).

Precautionary measures have been associated with rapid and profound implications on individuals' mental health. Recent studies have documented an increase in symptoms of depression and anxiety due to lifestyle changes induced by the pandemic (4, 5). Lockdown measures have led to disruptions in working hours, physical activity, sleep habits, time use, and social interactions. Social distancing, confinement at home, illness, and the death of relatives contributed to depression and mental disorders. Furthermore, the negative labor market outcomes such as loss of job and income have worsened individuals' mental health (6).

Particular groups have been disproportionately affected by the COVID-19 crisis. Younger age groups have faced multiple economic shocks during the pandemic, and their well-being was more negatively affected than older age groups (7, 8). Women were also among the vulnerable groups exposed to the negative effects of the pandemic. They were overrepresented in the affected sectors, such as food and accommodation, health and social work, travel, and labor-intensive industrial activities (9). Moreover, the increased childcare responsibilities due to the closure of schools and childcare homes played a significant role in declining income and reducing the labor supply for working mothers (10, 11). These burdens likely put women at greater risk of physical and mental health (12, 13). Medical students and healthcare workers were also more likely to suffer psychological disturbances during the pandemic, showing moderate-to-severe stress, anxiety, and depressive symptoms, respectively (14–17).

Numerous studies have evaluated the effects of lockdown policies on mental health and have well-documented the positive association between lockdown measures and mental disorders, including depression, anxiety, and stress. Nkire et al. (4) measured the determinants and impacts of applying self-isolation during the pandemic in Canada and found that it was significantly associated with moderate-to-high stress, anxiety symptoms, and major depressive symptoms, especially among the older adults. Möhring et al. (5) assessed the effects of working from home, reducing working hours, and closing schools and childcare homes on individuals' satisfaction with work and family life and found a pronounced decrease in work satisfaction among mothers and childless persons. Giuntella et al. (6) found that declines in physical activity and changes in lifestyle behaviors among college students were associated with higher rates of depression. Brooks et al. (18) emphasized that the COVID-19 pandemic has been associated with stress symptoms, anger, and confusion, indicating that the higher morbidity and mortality rates, income loss, and fear of stigma were the risk factors for negative mental health outcomes during the pandemic. Saikia et al. (19) found that the pandemic significantly worsened the well-being of women, low income, and younger in South Australia. In addition, Donnelly and Farina (20) found the odds of depression were greater for women, less-educated, unmarried, and younger adults.

On the other hand, some studies focused on the impact of unemployment on mental health during the pandemic. Mass layoffs and business closures due to the COVID-19 pandemic have caused profound impacts on individuals' livelihoods (21). The COVID-19 outbreak coincided with an unprecedented rise in unemployment and economic losses, affecting psychological well-being. In this context, Cotofan et al. (8) assessed the relationship between unemployment and subjective well-being and found that unemployed and inactive individuals were less satisfied with their lives than employed individuals during the pandemic. Giovanis and Ozdamar (22) estimated the well-being costs associated with coping strategies and the required money to compensate individuals who experience job and income losses. Their study found that borrowing from others and selling assets have the highest well-being costs.

The effects of COVID-19 in Arab countries are becoming increasingly documented in research (11, 23). Arafa et al. (14) estimated the prevalence rates of depression, anxiety, stress, and sleep disorder during the pandemic outbreak in four Egyptian governorates and found that women, workers outside the health sector, those who watched/read COVID-19 news, and those lacked emotional support were positively associated with severe psychological disturbances. Elkholy et al. (24) measured the mental health indicators of Egyptian healthcare workers and estimated the potential risk factors, highlighting that female healthcare workers were more likely to suffer severe depression, stress, and anxiety. AboKresha et al. (25) investigated the impact of isolation measures associated with the pandemic on violence against children in Egypt, and their study indicated that children reported a moderate-to-severe psychological impact due to increased risk of violence during the pandemic. El-Zoghby et al. (26) assessed the impact of COVID-19 on mental health and social support. Their study targeted Egyptian adults using an online questionnaire. They found that more than half of the respondents experienced increased household and financial difficulties, and more than one-third of the respondents witnessed a severe psychological impact.

Some aspects have not been adequately addressed in the previous studies in Arab countries. In Egypt, like other countries, individuals are asked to comply with stay-at-home orders, quarantine, and isolation to reduce the risk of infection and protect community health. But despite that, little evidence exists on how COVID-19 implications including risks, social distancing measures, food insecurity, and income falls have affected individuals' mental health. In this context, the current study seeks to measure the determinants of mental health during the pandemic period, with a special focus on the extent to which social distancing measures and other negative repercussions induced by the pandemic have affected mental health outcomes in Egypt.

Lockdown measures and fear of catching COVID-19 put individuals under great psychological pressure and exacerbated symptoms of stress, anxiety, and depression (27). The growing risk of mental illness caused by COVID-19 has caught the attention of the Egyptian government. The General Secretariat of Mental Health and Addiction Treatment (GSMHAT), affiliated with the Egyptian Ministry of Health and Population, launched a national mental health strategy during the pandemic. GSMHAT provided mental health psychosocial support services for all affected individuals. GSMHAT formed a national group to coordinate between governmental and non-governmental sectors, to provide mental health services. GSMHAT's five task force groups emerged to quickly respond to emergencies and other priority areas. Appendix Figure A1 illustrates the functions of the five groups. In addition, GSMHAT has activated hotline services and online therapy sessions to provide psychosocial and psychiatric services to all segments of the population. Among patients seeking consultations, 25% had anxiety symptoms, 22% had depression, and 15% reported insomnia (28).



2. Materials and methods


2.1. Data source

The study draws on a nationally representative sample from the Combined COVID-19 MENA Monitor Household Survey (CCMMHH). CCMMHH survey is conducted by the Economic Research Forum (ERF) and targeted mobile phone users aged 18–64 years using short panel surveys. The ERF collected the data over two waves in February 2021 and June 2021. The sample was selected using random digit dialing with a maximum of three attempts to fill out the questionnaire. At least 2,000 unique individuals were recruited in each wave. Individual weights were used during the analysis to delve into the extensive details of the sampling method, response rates, data collection notes, weights, survey design, and the various sections of the questionnaire, see (29).


2.1.1. Mental health score

Our primary outcome is the individuals' mental health status. The survey used the 5-item World Health Organization Well-Being Index (WHO-5), a short questionnaire, to assess the individuals' mental health over the past 2 weeks during the pandemic. Individuals were asked five questions to express their subjective well-being. Using a scale ranging from 0 (at no time) to 5 (all the time), individuals rated the following statements: “I have felt cheerful and in good spirits.”, “I have felt calm and relaxed.”, “I have felt active and vigorous.”, “I woke up feeling fresh and rested.”, and “My daily life has been filled with things that interest me.” Responses to the five statements (WHO-5) are aggregated to provide an overall assessment of mental health status on a scale from 0 to 25 where 0 represents the worst mental health and 25 represents the best mental health.



2.1.2. Sociodemographic characteristics

Sociodemographic characteristics are responsible for developing mental health status as demonstrated by previous studies. The explanatory variables included sociodemographic characteristics, including, sex (male/female), place of residence (rural/urban); age [younger adults (<30), adults (30–59), and older adults (≥60)]; education level (less than basic education, basic education, secondary education, and higher education); marital status (never married, currently married, and divorced or widowed); income quartiles (four quartiles where the lower quartile is denoted as the 1st quartile and the highest quartile is denoted as the 4th quartile); employment status (employed, unemployed, and out of labor force); household size; and the number of children under age 6 years living in the same household.



2.1.3. Negative implications of COVID-19

We also seek to measure the impact of negative changes of COVID-19 on mental health status, including social distancing, food insecurity, risks, and a decrease in household income. Social distancing is measured by three binary variables indicating whether the individual did the action (staying at least 1 m away from others, wearing a mask outside the home, and washing hands more than before the pandemic). Food insecurity is a binary variable indicating whether the individual was food insecure during the past 7 days. Individuals were classified as food insecure if they experienced any of the following challenges: difficulty in going to food markets, inability to buy the usual amount of food because of shortages of food in markets or increase in food prices or drop in household income. COVID risks were measured using two variables: how worried individuals were about contracting COVID-19 and how worried they were about the economic situation. Individuals reported their worry on a scale from 1 to 4 (not at all worried, a little worried, rather worried, and very worried, respectively). A decrease in household income is a binary variable indicating whether the household income decreased last month compared to February 2020.




2.2. Statistical analysis

The frequency distribution and descriptive statistics were used to describe the characteristics of respondents. The independent samples t-test is used to determine whether the mean mental health score differs significantly across two groups, and analysis of variance (ANOVA) is used to compare the means of more than two groups. Statistical analysis was performed using the R program. As we have many independent variables and most are categorical variables, we used feature selection to identify the most contributing variables and exclude irrelevant variables so that we can avoid complexity in the resulting model. The shrinking approach performs variable selection and reduces efficiently the number of independent variables. It constrains the coefficients, setting the corresponding coefficient estimates to be exactly zero. Shrinking or penalized models produce more interpretable models and improve the fit by reducing the variance. We used two techniques: Ridge regression and the least absolute shrinkage and selection operator (LASSO) (30, 31). We used the “glmnet” R-package to perform the ridge and LASSO regressions.


2.2.1. Ridge regression

Ridge regression is an extension of linear regression. Ride regression estimates the coefficients by minimizing a slightly different quantity. Ride regression modifies the loss function by adding a penalty parameter to minimize the model's complexity. Ridge regression seeks to estimate coefficients that fit the data by minimizing the residual sum of squares (RSS) as the least squares procedure. However, ridge regression has a term of shrinkage penalty that will be small when is close to zero. The tuning parameter (λ) controls the relative effects of the two terms (RSS and shrinkage penalty) on the coefficient estimates. A widely used cross-validation procedure is used to select the best value of λ that achieves the smallest mean squared error (MSE).



2.2.2. LASSO regression

LASSO regression provides an obvious advantage of getting rid of the weakly influential variables. While ridge regression keeps all predictors in the final model as λ shrinks the coefficients without setting any of them equal to zero, LASSO generates more interpretable models by shrinking the estimates to zero when the tuning parameter λ is sufficiently large. The cross-validation error is computed for a grid of λ values and the one with the smallest cross-validation error is selected. The model is refit using all variables and the best value of λ (32). It is worth mentioning that neither the LASSO nor the ridge regression dominates the other. LASSO performs better if a few variables have substantial effects and other variables have small effects near zero, while ridge performs better if all variables contribute relatively equally to the response variable. As the relationship between predictors and the dependent variable is not known priori, cross-validation is used to determine the best approach. In this context, we apply ridge and LASSO regressions and compare them. Ridge regression gives us initial insight into which variables are weakly correlated with the outcome variable and provides their shrinking estimates, whereas LASSO regression enables the exclusion of irrelevant variables, maintaining only influential ones. The ridge model is performed over a grid of several values for λ, ranging from (1010 to 10−2). There is a vector of coefficients associated with each value of λ. The data set is split into two sets (training and test sets) to estimate the test error. A 10-fold cross-validation procedure is used to determine the optimal value of λ that has the minimum mean squared error (MSE). Ridge regression is fitted on the training data and MSE is estimated on the test data. Then, the coefficients of the ridge regression are estimated on the full data set using the optimal value of λ.





3. Results


3.1. Sociodemographic characteristics of the study respondents and mental health scores

The total number of respondents is 4,007 individuals, distributed as 2,000 individuals surveyed in February 2021 and 2007 individuals surveyed in June 2021. Overall, 63.5% of respondents are men, 62.1% are middle-aged adults (30–59 years), and over half of them (51.8%) are urban dwellers. Among all respondents, 71.5% are currently married, 51.8% are employed, and 46.5% completed secondary education. The average household size is 5 individuals. Table 1 provides descriptive statistics of other characteristics.


TABLE 1 Sociodemographic characteristics of the respondents and their mental health scores.

[image: Table 1]

Individuals reported their various feelings and related frequencies during the last 2 weeks. The results show that the percentage of respondents who felt cheerful and in good spirits most of the time did not exceed 12% and some of the time was 37%. Moreover, 18% of respondents did not feel calm and relaxed in the past 2 weeks and only 7.3% felt calm and relaxed more than half of the time. More than one-third of respondents (33.3%) were active and vigorous some of the time and 12% all the time. Almost one-quarter of respondents reported that their daily lives were full of things that interest them all the time during the past 2 weeks. Other responses are given in detail in Appendix Table A. Responses to these five questions are aggregated and provide an overall assessment of mental health status with a mean value of 10.06 points (95% CI: 9.90–10.23).

The average mental health score (MH) for men was significantly higher than for women by 0.87 points. Rural residents also experienced significantly higher MH scores than their urban counterparts. Middle-aged adults had the lowest MH score (9.83 points) while the older adults had the highest score (11.23 points). Divorced and widowed respondents showed lower MH scores than the never-married and currently married respondents. The unemployed had lower MH scores compared to employed or individuals outside the labor force. The higher the household income level, the higher the average mental health score of respondents. There were no significant differences in MH scores by educational level or number of children.

The gender gap in mental health scores varied according to age. Young men experienced higher MH scores than their women counterparts by 0.96 points. The gender gap increased in the older adults category by 2.3 points in favor of men, while converged in the middle-aged group. The gender gap in mental health scores did not minimize as the education level increased. The MH scores for women and men are almost equal at different levels of education. The results also highlight that the average MH score of employed individuals during the pandemic was higher than that of the unemployed and economically inactive individuals regardless of the household income quartile.



3.2. Negative implications of COVID-19 and corresponding mental health scores

Table 2 indicates that increasing individuals' anxiety about their economic situation is accompanied by a significant decline in mental health scores. Very worried individuals had the lowest MH score compared to those who were not at all worried (8.93 points vs. 12.06 points). In the same vein, the higher individuals' anxiety about contracting the virus, the lower their mental health. Individuals who have contracted COVID-19 also experienced lower mental health (8.79 points). However, social isolation and adherence to social distancing measures are expected to worsen the mental health status. There were insignificant differences between individuals who adhered to social distancing measures and those who did not. Experiencing food insecurity exacerbated mental health, individuals who experienced food insecurity had lower MH scores than those who did not (9.21 points vs. 11.79 points). Economic loss and food insecurity are interconnected and cause mental health disorders. Individuals who reported that their household income decreased due to the pandemic experienced poor mental health (9.19 points).


TABLE 2 Distribution of study respondents according to COVID-19 implications and their mental health scores in Egypt.

[image: Table 2]



3.3. Predictors of mental health scores during the pandemic

Ridge regression and LASSO regressions are used to determine the most contributing variables. The coefficients of the ridge regression are estimated on the full data set using the optimal value of λ = 0.798 which corresponds to the smallest MSE (24.38). LASSO regression is also estimated using the best value for λ = 0.069. The effects of some variables became larger in magnitudes in the LASSO regression, indicating their relative importance in predicting mental health. LASSO regression did not outperform the ridge regression and produced a similar MSE (25.79) but yielded a more accurate and interpretable model.

Ridge and LASSO regressions highlighted the role of sociodemographic variables in influencing mental health status during the pandemic. As shown in Table 3, the mental health status of women, urban dwellers, and middle-aged adults (30–59) was significantly worse than that of men, rural dwellers, and young adults (<30). The higher the household income level, the higher the individual's mental health score, with individuals in the fourth income quartile exhibiting greater mental health scores than individuals in the first income quartile by 1.27 points. Unemployed respondents were severely affected by COVID-19 and had lower mental health scores than employed. The unexpected finding was the negative association between the education level and mental health scores where highly educated individuals had lower mental health scores than those with less than basic education. While the number of children, household size, and marital status had little and insignificant impacts on individuals' mental health in ridge regression, and their effects faded in the LASSO regression. Anxiety about the economic situation had a greater impact on the mental health score with a decrease of more than two points among very worried respondents in both ridge and LASSO regressions. Worrying about contracting COVID-19 was also associated with lower levels of mental health. Experiencing food insecurity and reduced household income due to the COVID-19 pandemic have retained their importance in explaining individuals' mental health in both ridge and LASSO regressions and were significantly associated with poor mental status. Adherence to social distancing measures through wearing a mask outside the home and constantly washing hands was positively associated with mental health scores, while staying at least 1 m away from others had no significant effect. No significant difference was found between the (February 2021) wave and the (June 2021) wave.


TABLE 3 Estimates of the ridge and LASSO regression for mental health status during the pandemic.
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4. Discussion

This study is among the few Egyptian studies that investigated the impact of the pandemic on mental health. It examined the impact of COVID-19-induced risks and social distancing measures on individuals' mental health using the latest COVID-19 data available for Egypt by the Economic Research Forum. The study also highlighted key differences in the individuals' mental health by sociodemographic characteristics, including gender, age, income quartile, educational level, employment status, and place of residence, and investigated the significant drivers of mental health outcomes during the pandemic. The current study showed that anxiety about the economic situation and catching COVID-19 infection were the core drivers of mental health during the pandemic period. Experiencing food insecurity and a decline in household income contributed to mental health deterioration. In addition, sociodemographic variables have obvious effects on mental health status during the pandemic.

The current study found that women were more likely to have a poor mental health status than men. These findings are in line with other studies which indicated that women suffered from psychological disturbances and lower levels of well-being more than men during the pandemic (14, 19, 20, 33). For several reasons, women are expected to suffer poor mental health during the pandemic. On one hand, there is a large gender gap in childcare and house responsibilities in developing countries, where women bear the largest burden regardless of their husbands' work arrangements, and the situation is expected to worsen during the pandemic. Closures of schools and daycare facilities have destabilized the daily life of working women, pushing them to devote more time to childcare and homeschooling during the COVID-19 period. Barsoum and Majbouri (13) found that COVID-19 has negatively affected women's well-being due to increased unpaid care work and domestic workloads, and more than one-third of Arab women reported spending more hours caring for children and doing household chores during the pandemic than before (34). Women are more likely to experience anxiety, depression, and poor mental health during the pandemic because they are the family's primary caregivers and are more concerned about their families' health during the pandemic outbreak. On the other hand, women are more concentrated in labor-intensive industries that have been particularly hard hit during the pandemic, negatively affecting their mental health (21). Some studies have shown that women are more likely to lose their jobs permanently and are more concerned about their economic situation than men during the pandemic outbreak (35). Conversely, Hupkau and Petrongolo (36) found that women were more likely to fill jobs that could be performed from home, and they were less affected by the adverse impacts of the pandemic.

Middle-aged adults experienced poor mental health during the pandemic. This finding is in line with previous studies which showed that younger age groups were less satisfied with their lives and had higher rates of depression and anxiety than other age groups during the pandemic (20, 37, 38). The possible explanation for this finding is that young people were more likely to experience job loss and income reduction during the pandemic than older people (21). Moreover, young people in general face a chronically high unemployment rate, which worsened during the pandemic. The pace of entering the labor market during the pandemic period was slow and almost non-existent, indicating their disadvantaged situation in the labor market and the potential deterioration of their mental health, especially those who recently joined the labor market and lost their jobs. Moreover, the increase in age coincides with increased experience and accumulated savings, causing a negative relationship between age and incurring economic hardship, which is expected to translate into a positive relationship between age and mental health during the pandemic. In contrast, other studies showed that the older adults and retirees were more likely to apply home confinement measures, self-isolation, or quarantine, and were, therefore, more likely to suffer from stress, anxiety, and depressive symptoms than younger or working individuals (4).

Our findings also showed that mental health varied significantly by place of residence. Urban residents had worse mental health than their rural counterparts, and this may be due to the pandemic's perceived impact on lifestyle and the labor market in urban areas (34). Moreover, most jobs and various-sized economic activities are concentrated in urban areas and have witnessed high rates of layoffs, reduced working hours, and wage cuts. Consequently, the mental health of urban residents is expected to be worse than that of rural residents. El-Zoghby (26) also highlighted that rural residents reported a lower psychological impact due to the pandemic.

Individuals with low socioeconomic status before the pandemic were more likely to suffer from poor mental health during the pandemic, more vulnerable to the negative effects of job and income losses, and more likely to experience high levels of financial stress, especially with the limited social safety nets. The current study demonstrated that individuals in the high-income quartile had better mental health scores than those in the lower-income quartile, consistent with findings of previous studies that found that income level was positively associated with the ability to maintain well-being (19, 39). Contrary to expectations, individuals with higher education had worse mental health than individuals with less than basic education. This finding is in contrast to earlier findings which found that less-educated individuals were at a higher risk of poor mental health (20, 40, 41). The poor mental health of highly educated individuals may be due to suffering negative labor outcomes during the pandemic as Adams-Prassl et al. (21) demonstrated that educated workers were less likely to lose their jobs compared to less-educated workers.

Previous studies found that the effects of lockdown measures differed among individuals, that is, fathers with children were less affected and more satisfied with their families than fathers without children (5). Having children made individuals more satisfied with their lives than non-parents. Having children alleviated the negative impact of losing jobs and incomes on life satisfaction during the pandemic as parents who lost their jobs have been able to care for their children more than before (8). Recchi et al. (42) found that the COVID-19-related lockdown measures had a positive impact on mental health because they allowed workers to spend more time with family, and the situation was better for those working from home who have kept their jobs and were closer to their families. However, there is no evidence that having children improves the individual's mental health in the current study. The household size also did not have a significant effect on mental health status. In addition, there is no significant evidence that the individual's mental health was adversely affected by marital status as reported by other studies (43), while El-Zoghby (26) found a positive relationship between married respondents and increased financial and home stress during the pandemic.

Unemployment was negatively associated with individuals' subjective well-being. Unemployed individuals had worse mental health than employed during the pandemic. A significant relationship has been widely documented between economic stagnation and poor mental health. Symptoms of depression, anxiety, self-harming behavior, and suicide have increased during and after economic downturns (44). Changes in labor market outcomes were likely to affect individuals' well-being and their mental health status. Some studies found that life satisfaction level was affected more negatively by unemployment among men than women and life satisfaction level among unemployed middle-aged adults was lower than that of other age groups (8, 37). Cotofan et al. (8) emphasized that employment status during the pandemic was a key driver of subjective well-being and the unemployed were less satisfied with their lives than full-time workers during the pandemic. The same is true for inactive people who stopped looking for work during the pandemic. Workers who were unable to work during the pandemic also had lower life satisfaction levels, especially those non-furloughed with income loss (8). Barsoum and Majbouri (13) found that unemployment was negatively correlated with men's well-being, while the burden of housework and childcare was negatively associated with women's subjective well-being. Zivin et al. (45) also found that the economic downturn has adverse impacts on all population segments, but the impacts were worse among underclass groups such as the poor, the unemployed, and the less-educated individuals.

COVID-19 has caused multiple stressors affecting individuals' mental health including self-quarantine, infection concerns, inadequate food supplies, and financial losses (18, 26). Food insecurity was directly associated with poor mental health and psychosocial stressors (46, 47). The decrease in household income was also associated with lower levels of well-being and had negative consequences on the mental health of all household members in Arab countries (13, 20). In line with previous studies, the current study also found that individuals' mental health was negatively affected by experiencing food insecurity and a decline in household income.

The future expectations for income changes differed considerably after the COVID-19 outbreak. Many individuals were more concerned about their economic situation during the prevailing uncertain conditions of the pandemic. Individuals' perceptions were less pessimistic and expected substantial declines in their incomes. Consistent with the literature (41), our findings highlighted that individuals who were very worried about the economic situation experienced substantially lower mental health scores than individuals who were not worried at all. The same is true for individuals who were more worried about contracting COVID-19. Conversely, individuals who adhered to social distancing and wore a mask to prevent infection had higher mental health scores than those who did not.

The Egyptian economy tried to recover by adopting plans to coexist with the pandemic, easing restrictions and removing the daily curfew, resuming international flights, and gradually reopening restaurants, recreational facilities, mass public and private transport, and public and private schools and universities. However, the current study found that mental health status did not improve across waves in line with other studies that found that the adverse effects of the COVID-19 pandemic on mental health are persistent even after the economic recovery (48).

These findings can be drawn upon when designing interventions to help affected individuals during the pandemic. There is a significant gender gap in mental health status. Women were more vulnerable to negative psychosocial outcomes than men and should receive psychosocial support. Women's mental health can be improved by implementing flexible working arrangements, paid sick and parental leave care, and other family-friendly policies. Middle-aged adults, urban residents, highly educated individuals, and poor household members also showed poor mental health, indicating their need for psychological and financial support.

The government should pay special attention to individuals suffering from food insecurity, reduced household income, and job loss. Unemployment benefits and safety nets can play a significant role in improving their mental health. In addition, individuals who have experienced excessive anxiety about the economic situation and fear of contracting the virus should be integrated into psychoeducation programs and other supportive interventions.

Mental health was a major health concern during the ongoing COVID-19 pandemic. Our study contributes significantly to investigating the impact of the pandemic on mental health status. We provided a comprehensive assessment of the factors affecting mental health status in Egypt. Our findings potentially guide healthcare planners and policymakers in making targeted evidence-based decisions to support affected individuals during crises. However, the study has some limitations. First, the sample included mobile users aged 15–64 years. Therefore, results may not be representative of the population because mobile users are often highly educated, men, and at high-income levels (49–51). Second, the survey does not include data to measure the impact of mental health services provided by the government on improving the health status of individuals during the pandemic period. Moreover, the survey does not include any data on the pre-pandemic mental health history. There may be confounding factors due to not addressing the cases suffering mental health problems before COVID-19 or those with a history of psychiatric disorders or treatment.



5. Conclusion

The COVID-19 pandemic has disrupted lifestyle and increased depression symptoms and poor mental health. This study examined the relationship between mental well-being and risks, social distancing measures, and other disruptions induced by the pandemic. The findings of the study indicated that worrying about the economic situation and COVID-19 infection, experiencing food insecurity, and household income decline are strong predictors of individuals' mental health. The study also demonstrated that sociodemographic characteristics are contributing factors in shaping mental health status during the pandemic. Women, middle-aged adults, urban residents, unemployed, highly educated individuals, and poor household members are the most vulnerable to poor mental health during the pandemic. Providing counseling and providing mental and social health services to these vulnerable groups are essential.
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Introduction: The COVID-19 pandemic has caused sudden changes to daily lives, such as self-isolation and social distancing, and has negatively affected sleep quality and patterns. The resulting psychological discomfort has caused many Korean women to experience depressive moods. Vigorous physical activity is considered effective in improving sleep quality and alleviating depressive symptoms. As a form of vigorous physical activity, soccer could be used to improve women's mental health. This study aimed to ascertain the effects of playing soccer on sleep quality and depressive symptoms in women.

Methods: Non-face-to-face questionnaires were administered using Pittsburgh Sleep Quality Index to measure sleep quality and Patient Health Questionnaire-9 to measure depressive symptoms, targeting 200 of 297 soccer-playing Korean women aged 20–50 years, from October 13, 2022, to January 15, 2023. A total of 172 questionnaires administered to soccer participants were used, while 28 with insincere and double or no-responses were excluded. Additionally, 124 samples of non-exercise participants were collected, with the help of “EMBRAIN,” a Korean research and survey company. This study analyzed differences in sleep quality and depressive symptoms, and correlations and multiple regression analysis were performed.

Results: The soccer group was shown to have a high quality of sleep. In relation to the effect of sleep quality on depressive symptoms, subjective sleep quality, sleep latency, sleep disturbance, use of sleeping pills, and daytime functional disorder had a significant effect. In the relation to the effect of sleep quality on depressive symptoms, significant effect was found in subjective sleep quality, sleep latency, sleep disturbance, and daytime functional disorder of soccer participants, and non-exercise participants displayed significant effect in subjective sleep quality, sleep disturbance, and the use of sleeping pills.

Discussion: This study examined the effect of soccer participation on sleep quality and depressive symptoms among women. Soccer, which requires high activity and teamwork levels, improves sociability in women by enhancing their sense of belonging, self-confidence, and team spirit.

KEYWORDS
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1 Introduction

The COVID-19 pandemic caused psychologically uncomfortable situations for many people, such as self-isolation and social distancing. Moreover, physical activity decreased globally, negatively affecting physical and mental health (1). Notably, spending too much time indoors long-term decreases the quality of life, due to anxiety, boredom, and harmful changes in lifestyle habits (2). According to the Korea Disease Control and Prevention Agency (3), since 2019, participation in moderate or vigorous physical activity has continuously decreased, and mental health (e.g., depression, stress) has also worsened.

Wilke et al. (4) reported that only 2 weeks of not participating in one's usual physical activities renders one more susceptible to depression. Craike et al. (5) said that a continued decrease in physical activity of females causes them to avoid participating in physical activities, and this participation reduces in the future. A decrease in physical activity can lead to changes in daily life that can increase symptoms of depression. This, in turn, has direct and indirect negative effects on sleep quality and patterns (6). According to McLean et al. (7), females experience more anxiety disorders, bulimia nervosa, and depressive disorders than males when infectious diseases are rampant, which has a negative influence on mental health. Especially, participation of females in physical activities can reduce stress and enhance wellbeing more than that of males, and such participation leads to a decrease in depression and anxiety (8). Therefore, it is essential to encourage women to participate in physical activities to improve their sleep quality and mental health, even in the post-COVID period.

Bueno-Notivol et al. (9) have found that post the COVID-19 pandemic, people, on average, feel depressed seven times higher than before. According to Jin and Kim (10), the decrease in physical activity following the emergence of COVID-19 has been a factor in increasing depressive moods among women and young adults (20–40 years old). COVID-19 can increase depression and negatively affect women's mental health through various mechanisms, including changes to daily life and society, loss of employment, reduced income, and restricted personal relationships (11). Low physical activity levels can reduce sleep quality via direct effects on depression and anxiety (12, 13). Moreover, individuals with severe anxiety and depression often experience sleep impairment, which includes waking up early in the morning, difficulty falling asleep, or frequent waking during the night (14).

People with high sleep responsiveness experience insomnia when they are highly stressed, whereas those with lower stress levels are less likely to experience insomnia. However, blockade due to COVID-19 increases the possibility of sleep disorder and insomnia because of stress (15). Na (16) reported that 6 out of 10 Korean women have experienced sleep problems since COVID-19, including waking up during sleep, difficulty falling asleep, and difficulty maintaining sleep. This causes mental stress, which, in severe cases, can lead to depression. According to the Sleep Review (17), the US has also experienced mental health issues due to COVID-19, with prescriptions of anxiolytics, antidepressants, and sleep medication increasing by approximately 30%. Thus, psychological discomfort due to COVID-19 causes women to suffer from impaired social function and self-determination, eating disorders, sleep disorders, lethargy, and physical changes (18).

Poor sleep also makes the recovery of full bodily functions difficult, negatively affecting one's health and daily life (19). Furthermore, poor sleep quality can lead to depression (20). Insomnia patients who face difficulty sleeping have an elevated risk of severe depression compared to healthy sleepers (21). Kakinami et al. (22) reported that the tendency for people to deny having sleep problems and not seeking treatment could lead to dependence on drugs or alcohol, further exacerbating sleep problems. The authors suggested vigorous physical activity to prevent this outcome. López-Bueno et al. (23) found that females, more than males, experience a more significant decrease in anxiety and an increase in emotional vitality when performing physical activities recommended by the WHO.

Meanwhile, the COVID-19 pandemic has caused a shift from participation in indoor physical activities to outdoors, to reduce contact with others. Shin (24) reported that outdoor sports, such as baseball, soccer, and golf, could have encouraged participation in physical activity during the COVID-19 pandemic because, compared to indoor sports, it is easier to adhere to disease control rules when participating in these sports. According to the 2021 National Sports Survey published by the Ministry of Culture, Sports, and Tourism (25), the sports with the highest participation rates prior to the COVID-19 pandemic were, in descending order, walking, mountain hiking, bodybuilding, and swimming. Following the pandemic, these were walking, mountain hiking, and soccer or futsal. Notably, as part of its COVID-19 control policies, the Korean government closed specific physical activity spaces, including indoor gyms; outdoor basketball, tennis, and badminton courts; and soccer fields. Nevertheless, the closure of only the soccer field closed was applied as an exception, increasing the participation rate in soccer (26).

In 2019, the female participation rate in soccer and futsal was extremely low; notably, the rate of women's registration in soccer and futsal clubs was 0.0%. In 2020, during the COVID-19 pandemic, this figure increased to 2.6%, and the percentage of women with experience participating in soccer or futsal also increased considerably, from 0.5% in 2019 to 15.6% (27, 28). Thus, while women's physical activity levels have been decreasing due to COVID-19, participation in soccer alone has been rising. In summary, women's engagement in sports has shifted from indirect participation, such as watching soccer, to direct participation in the sport. This is due to changes in leisure activity restrictions. These include the use of indoor gyms which were previously a common form of exercise among women (29). Additionally, the media promoted a positive image of women sweating as a result of vigorous exercise, which encouraged participation in soccer and other team sports that have previously been viewed as complex (30).

The “General Physical Activities Defined by Level of Intensity,” published by the US Centers for Disease Control and Prevention (31), defines soccer as vigorous physical activity and emphasizes the importance of outdoor activities. Soccer is a sport that requires high levels of cardiovascular endurance, and muscle and knee, ankle, and lower back strength, since participants are required to walk or run continually throughout the game (32). Friedrich and Mason (33) reported that soccer improved individual physical health and, as a team sport, increased social integration, a sense of achievement, and positive emotions, thus improving mental health. This reveals that playing soccer can have both positive physical and mental effects. Nevertheless, previous research has not elucidated the psychological effects of soccer participation among women during social difficulties such as the COVID-19 pandemic.

Therefore, this study analyzes depressive symptoms among the diverse psychological symptoms experienced during the COVID-19 and its correlation with sleep quality. Ultimately, the study results serve as a plan for women to live a healthy life by demonstrating that high-intensity physical activities such as soccer, can reduce psychological discomfort and enhance mental health even in post-COVID situations. Therefore, this study has the following hypotheses.

Hypothesis 1. There will be differences in sleep quality and depressive symptoms between soccer participants and non-exercise participants.

Hypothesis 2. Sleep quality will have a significant effect on depressive symptoms.

Hypothesis 3. Sleep quality of soccer participants will have a significant effect on depressive symptoms.

Hypothesis 4. Sleep quality of non-exercise participants will have a significant effect on depressive symptoms.



2 Materials and methods


2.1 Ethical considerations

To adhere to the ethical considerations with regard to the subjects, the researchers visited a female soccer circle in person and only distributed the questionnaires to the members, who agreed to join the research. Prior to this survey, screening and approval (1041078-202205-HR-128) by Ethics Committee of Chung-Ang University were obtained on the basis of “Helsinki Declaration” enacted in 1964.



2.2 Participants

This study administered a questionnaire to 296 Korean women aged 20–50 years during the COVID-19 pandemic. The questionnaire was administered to 200 soccer participants between October 13, 2022, and January 15, 2023. Of these, 28 questionnaires were excluded due to insincere, duplicate, or incomplete responses; thus, the responses of the remaining 172 soccer participants were included in the analysis. A sample of 124 exercise non-participants was also selected via the specialist research survey company, EMBRAIN. The sample was selected using non-stochastic convenience sampling, and the questionnaire was self-administered. The required sample size for this study was selected using Comrey and Lee (34) criteria (i.e., 100 = poor, 200 = adequate, 300 = good, 500 = very good, and 1,000 = outstanding).



2.3 Research instruments
 
2.3.1 Demographic characteristics

The questions regarding demographic characteristics used in this study relate to age, type of occupation, and marital status. Questions about soccer activities include those of participants' soccer careers, participation hours, and the numbers of weekly participation. According to Frändin et al. (35), women show an increase in physical load and a decrease in sports participation and performance capability in daily life after 50 years of age. Soccer requires high physical activity; therefore, we included those above the age of 20 and below 50 in our study. Kim (36) specify that people exercising <3 times a week are at the preparation stage, and those exercising for more than 6 months are at the maintenance stage. The American College of Sports Medicine (37) classifies people doing sports activities for over 30 min at a time, 3 times a week or above as regular exercisers, this study developed the questions of soccer activities.



2.3.2 Sleep quality

To investigate sleep quality in this study, the Pittsburgh Sleep Quality Index (PSQI) developed by Buysse et al. (38) was utilized. The PSQI is comprised of 19 questions across 7 subfactors: subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbance, use of sleep medication, and daytime dysfunction. A score of 0–3 points is calculated for each subfactor, based on corresponding responses, meaning the maximum total score was 21 points.

Scores closer to 0 indicated better sleep quality, and scores increased as sleep quality worsens. Sleep quality was classified using a cutoff score of 5 points, with those scoring ≤ 5 points classified as good sleepers and those scoring >5 points considered poor sleepers. The diagnostic sensitivity was 89.6%, and the specificity was 86.5% (38). When the reliability of the PSQI in this study was analyzed, a Cronbach's α of 0.644 was observed.



2.3.3 Depressive symptoms

To measure the depressive symptoms state of soccer-playing women participating in this study, the Patient Health Questionnaire-9 (PHQ-9), which has been used in previous studies (39, 40) was utilized after adapting it for this study following a collaboration with a professor and a doctor in the social sciences of sports field. This scale is an instrument to diagnose depressive symptoms and is comprised of nine items that reflect the criteria for mental health diagnosis and major depressive disorder (41). Each item was scored from 0 (“Not at all”) to 3 (“Almost every day”). The maximum total PHQ-9 score was 27 points, and scores were classified as follows: minimal (0–4), mild (5–9), moderate (10–14), and severe (≥15). In a previous study, scores of ≥10 could indicate a depressive symptoms diagnosis (40). In this study, the average of nine questions was calculated and used. When we analyzed PHQ-9 reliability, a Cronbach's α value of 0.859 was observed.




2.4 Data analysis

All data underwent coding and data cleaning to achieve the study objectives. SPSS for Windows, version 25.0 (Microsoft Corp., Redmond, WA, USA), was used for data analysis. The specific analytical methods were as follows.

First, frequency analysis was performed to determine the demographic characteristics of the participants. Cross-tabulation analysis was then performed to investigate differences observed in the demographic characteristics, frequency of soccer participation, individual session duration, experience, sleep quality, and depressive symptoms depending on PSQI and PHQ-9 scores. To test the normality of the data, the skewness and kurtosis of the PSQI and PHQ-9 results were examined following West et al. (42) (i.e., skewness <3, kurtosis <8). The skewness ranged from 3.065 to 0.097, and the kurtosis ranged from 10.831 to −0.939, indicating that the hypothesis of normality was rejected. Notably, Pan et al. (43) and El Sayed et al. (44) have also used non-parametric statistics to investigate sleep quality, since the data failed to satisfy normality criteria.

Second, the reliability of the research instruments was tested by calculating Cronbach's α.

Third, since the data in this study did not fit the normal distribution criteria proposed by West et al. (42), the non-parametric Kruskal-Wallis test was used to investigate differences in sleep quality and depressive symptoms associated with soccer participation. Additionally, the Jonckheere-Terpstra test was used for post hoc comparisons with the Kruskal-Wallis H test, and the significance of all results was interpreted to a significance level of 0.05. When n > 30, the standard of central limit theorem is applied, and we can use parametric statistics even without normality. However, skewness (3.063~0.097) and kurtosis (10.831~-0.939) were both out of the standard even when the relaxed standard proposed by West et al. (42) was applied to this study. Furthermore, El Sayed et al. (44) targeted more participants than those of this study but produced results using non-parametric statistics.

Fourth, to investigate the effects of soccer participation on sleep quality and depressive symptoms, a non-parametric Spearman's correlation analysis was utilized. Although the study data was not normally distributed, Ramsey and Schafer (45) and Williams et al. (46) have stated that deviation from normality does not cause bias in regression coefficients or impair hypothesis testing. Since there are no problems associated with using regression analysis, we analyzed our data using multiple regression analysis.




3 Results

The participants' demographic characteristics were as follows. The most common age group was 20–29 years (144 persons, 48.6%), followed by 30–39 years (77 persons, 26.0%), and 40+ years (75 persons, 25.3%). The most common occupation was worker (151 persons, 51.0%), followed by college students (89 persons, 30.1%), and full-time homemakers (56 persons, 18.9%). There were 192 unmarried participants (64.9%) and 104 married participants (35.1%). The weekly frequency of participation in vigorous exercise was 2+ times per week for 108 participants (36.5%) and once per week for 64 participants (21.6%). The duration of each vigorous exercise session was 2+ h for 149 participants (50.3%) and <1.5 h for 23 participants (7.8%). Finally, the experience length of vigorous exercise was <2 years for 120 participants (40.5%) and 2+ years for 52 participants (17.6%).

In cross-tabulation analysis on the effects of soccer participation, significant differences were observed in age (χ2 = 58.419, p = 0.000), occupation (χ2 = 27.840, p = 0.000), marital status (χ2 = 16.443, p = 0.000), PSQI (χ2 = 10.746, p = 13.250), and PHQ-9 (χ2 = 13.250, p = 0.000) (Table 1).


TABLE 1 Participants' demographic characteristics (n = 296).
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3.1 Differences in sleep quality and depressive symptoms depending on soccer participation

Table 2 shows the results of the non-parametric Kruskal-Wallis test to examine differences in sleep quality and depressive symptoms among women during the COVID-19 pandemic in association with soccer participation. Specifically, significant differences were observed in perceived sleep quality (χ2 = 16.816, p = 0.000), sleep latency (χ2 = 14.325, p = 0.000), sleep duration (χ2 = 11.210, p = 0.001), sleep disturbance (χ2 = 9.461, p = 0.002), daytime dysfunction (χ2 = 6.692, p = 010), and PHQ-9 (χ2 = 37.405, p = 0.000). The Jonckheere-Terpstra test was utilized to verify if there were differences between the groups, and differences were found in perceived sleep quality (p = 0.000), sleep latency (p = 0.000), sleep duration (p = 0.001), sleep disturbance (p = 0.002), daytime dysfunction (p = 0.010), and PHQ-9 (p = 0.000).


TABLE 2 Differences in sleep quality and depressive symptoms depending on soccer participation (n = 296).
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3.2 Analysis of correlations between sleep quality and depressive symptoms in soccer participants

The result of Spearman correlation analysis—a non-parametric correlation analysis to understand the correlation between sleep quality and depressive symptoms in soccer participants—is presented in Table 3. As shown in Table 3: subjective sleep quality had no correlation with the use of sleeping pills; sleep latency had no correlation with sleep hours, the use of sleeping pills, and daytime functional disorder; sleep hours had no correlation with sleep latency, sleep efficiency, sleep disturbance, the use of sleeping pills, daytime functional disorder, and PHQ-9; sleep efficiency had no correlation with the use of sleeping pills, daytime functional disorder, and PHQ-9; sleep disturbance had no correlation with the use of sleeping pills and daytime functional disorder; and the use of sleeping pills had no correlation with PHQ-9. The other factors had significant positive correlation statistically. Additionally, no factors had a correlation coefficient over 0.80, which means there is no problem with multicollinearity.


TABLE 3 Analysis of correlation between sleep quality and depressive symptoms in soccer participants (n = 172).
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3.3 Analysis of correlations between sleep quality and depressive symptoms in exercise non-participants

The result of Spearman correlation analysis for understanding the correlation between sleep quality and depression in non-exercise participants is presented in Table 4. As shown: sleep latency had no correlation with sleep efficiency, sleep disturbance, and the use of sleeping pills; sleep hours had no correlation with sleep efficiency, sleep disturbance, the use of sleeping pills, daytime functional disorder, and PHQ-9; sleep efficiency had no correlation with sleep disturbance, the use of sleeping pills, daytime functional disorder, and PHQ-9; and sleep disturbance had no correlation with daytime functional disorder. The other factors showed significant positive correlation statistically. As there were no factors with a correlation coefficient of 0.80 or over, there is no problem with multicollinearity.


TABLE 4 Analysis of correlation between sleep quality and depressive symptoms in exercise non-participants (n = 124).
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3.4 Analysis of correlations between sleep quality and depressive symptoms

The result of partial correlation analysis with age as a covariate for analyzing the correlation between sleep quality and depression is indicated in Table 5. As shown here, the use of sleeping pills had no correlation with sleep efficiency, and there was no correlation between daytime functional disorder and sleep efficiency either. The other factors had significant positive correlation statistically. Additionally, there were no factors over 0.80 of correlation coefficient, indicating no multicollinearity problem.


TABLE 5 Analysis of correlation between sleep quality and depressive symptoms (n = 296).
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3.5 Effects of sleep quality on depressive symptoms

Table 6 shows the results of multiple regression analyses used to investigate the effects of sleep quality on depressive symptoms. The variance inflation factor (VIF) was 1.089–1.824. Since this was smaller than 10, it indicates no multicollinearity problems. The Durbin-Watson coefficient was 1.939, which is close to the criterion value of 2; thus, it demonstrated the independence of the residuals. Significant effects were observed for perceived sleep quality (β = 0.249, t = 4.101), sleep latency (β = 0.156, t = 3.035), sleep disturbance (β = 0.225, t = 4.553), use of sleep medication (β = 0.168, t = 3.469), and daytime dysfunction (β = 0.185, t = 3.428). The explained variance of the final regression model was 40.5% (R2 = 0.405).


TABLE 6 Effects of sleep quality on depressive symptoms (n = 296).
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3.6 Effects of sleep quality on depressive symptoms depending on soccer participation

Table 7 shows the results of multiple regression analysis used to investigate the effects of sleep quality on depressive symptoms dependent on soccer participation, using a group as the selection variable. For the soccer participants, the VIF was 1.103–1.550. Since this was smaller than 10, multicollinearity was not a problem. The Durbin-Watson coefficient was 2.024, close to the criterion value of 2, and demonstrated the independence of the residuals. Significant effects were observed for perceived sleep quality (β = 0.167, t = 2.138), sleep latency (β = 0.145, t = 2.119), sleep disturbance (β = 0.217, t = 3.100), and daytime dysfunction (β = 0.245, t = 3.319). The explained variance of the final regression model was 35.7% (R2 = 0.357).


TABLE 7 Effects of sleep quality on depressive symptoms depending on soccer participation (n = 296).
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For the exercise non-participants, the VIF was 1.087–2.091; since this was smaller than 10, again, multicollinearity was not a problem. The Durbin-Watson coefficient was 2.129, close to the criterion value of 2, thus demonstrating the independence of the residuals. Significant effects were observed for perceived sleep quality (β = 0.297, t = 2.884), sleep disturbance (β = 0.204, t = 2.615), and use of sleep medication (β = 0.206, t = 2.648). The explained variance of the final regression model was 41.5% (R2 = 0.415).




4 Discussion

This study investigated the relationship between sleep quality and depressive symptoms among Korean women during the COVID-19 pandemic, and how this was affected by playing soccer. The study findings are discussed below.

First, to verify Hypothesis 1, non-parametric statistics were used to analyze the differences in sleep quality and depressive symptoms between women that played soccer and those that did not. Significant differences were observed between the two groups in terms of perceived sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbance, daytime dysfunction, and PHQ-9 values. Specifically, all sleep quality-related factors and PHQ-9 values revealed a higher mean rank for women who played soccer. This indicates that their overall sleep quality is better, and that negative internal factors, such as depressive symptoms, are lower among women that play soccer. Therefore, vigorous exercise, such as playing soccer, is associated with reduced depressive symptoms and improvements in everyday sleep quality, which has been confirmed by some researchers (47–49).

Elavsky and McAuley (47) analyzed sleep quality before and after walking (light physical activity) and practicing yoga (moderate physical activity), and found that light and moderate physical activity did not improve sleep quality. Jurado-Fasoli (48) analyzed changes in sleep quality following vigorous physical activity. They reported positive effects on overall sleep quality, total sleep duration, and efficiency. Meanwhile, Ironside et al. (49) reported that concerns such as infectious diseases, working from home, and childcare could cause a reduction in duration of hours slept among women. Nevertheless, women who participated regularly in vigorous aerobic exercise were shown to have better daily sleep quality than those who participated in light or moderate exercise, supporting the results of previous studies (48, 49). These similar demonstrations that vigorous exercise can improve sleep quality, further support our findings as well.

Myeong (50) previously reported that Korean women in their 20s and 30s had a severe lack of exercise, with lower rates of walking than among women in their 60s. Vuelvas-Olmos et al. (51) emphasized the importance of physical activity, reporting that a lack of sufficient physical activity during the COVID-19 pandemic could increase the risk of anxiety, depression, and stress due to persistent negative thoughts.

Nevertheless, there remains a severe lack of exercise spaces for women in Korea (52). Currently, due to the male-dominated exercise spaces and the lack of programs in which women can easily participate, it is difficult for them to engage in exercise (53). Additionally, the social environment makes it extremely difficult for women to exercise sufficiently. Even among individuals who manage to exercise, when personal circumstances prevent them from exercising, motivation can decline, leading to unhealthy stress (54). Blake et al. (55) and Bu and Chung (56) reported that social support from nearby friends and family, and environmental support that enables exercise participation could increase internal motivation for exercise. This suggests the importance of expanding facilities and developing programs to increase women's exercise participation rates, as well as strategies that promote continual participation. Exercise participation during a pandemic improves sleep quality, positively affects depressive symptoms as well as other forms of mental health, and provides physical and mental health benefits that can help individuals endure difficult circumstances.

Second, to verify Hypotheses 2– 4, the effects of sleep quality on depressive symptoms were examined, and significant effects of perceived sleep quality and sleep disturbance were observed among soccer participants and non-participants. Meanwhile, significant effects were associated with sleep latency, sleep disturbance, and daytime dysfunction among soccer players, as well as with using sleep medications among non-participants. Specifically, women who did not participate in regular exercise were more likely to use sleep medication to fall asleep.

Altevogt and Colten (57) reported that some people did not consider sleep problems important. Thus, they either did not recognize the need for a precise expert diagnosis, or they tended to avoid cognitive or behavioral treatments because of the perception of their immense potential financial burden. This can lead some people to develop dependencies on alcohol or sleep medication, which have negative physical and emotional effects and further exacerbate sleep problems (58, 59). Pacheco and Wright (60) found that women suffering from insomnia could be revitalized and could alleviate their depression by regularly participating in vigorous physical activity which subsequently improved their insomnia. The present study observed a significant effect from using sleep medication only among those who did not participate in exercise, indicating the need to improve one's natural environment through continual exercise rather than medication.

Kashefi et al. (61) examined sleep quality in 30- to 50-year-old women before and after engaging in moderate or vigorous aerobic exercise. Through exercise, participants' sleep durations became more consistent, sleep disruptions decreased, and they experienced positive changes in sleep latency and efficiency. Additionally, Ji et al. (62) also found that vigorous exercise had an even more significant effect on depressive symptoms and sleep quality compared with light exercise. Additionally, our study found that participation in soccer can positively affect sleep quality and depressive symptoms. In summary, increased participation in exercise has been associated with better sleep quality, including factors such as sleep latency and perceived sleep quality.

Yang (63) also reported the benefits associated with women playing soccer—a sport that has typically seen lower female participation rates due to its perception as a male sport. Specifically, soccer participation was found to positively affect personal health and increase the sense of friendship within groups. It also gave individuals a sense of pride and belonging, and helped them become self-confident, progressive women. Min et al. (64) examined people participating in vigorous group exercise (at an intensity sufficient to make participants' hearts beat faster and cause them to become out of breath). They reported that participants experienced greater happiness and stronger positive mental health effects than people exercising alone.

Yìǧìter (65) and Gothe et al. (66) reported that vigorous exercise improved psychological and physical self-esteem, increased pride in oneself, and ameliorated negative psychological states such as despair. Soccer—as a specific type of vigorous exercise—can increase self-esteem and positively affect mental health during a pandemic such as COVID-19. Therefore, in the future, it is essential to prepare measures that allow people to participate in sufficient physical activities, especially in future pandemic-like situations.

A study by Lemola et al. (67) found that people who slept 7–8 h showed lower self-esteem and less optimism to cope flexibly with certain situations compared with people who slept <6 h. Additionally, the authors reported that when lack of sleep persisted, it could lead to insomnia. Meanwhile, Swanson et al. (68) reported that women who could not sleep at least 7 h or who had irregular sleep patterns were at a considerably higher risk of depression and anxiety compared with those with normal sleep durations and patterns. Therefore, it is essential to relieve stress through appropriate moderate-to-vigorous physical activity. Participating in soccer or any other team-based sport that emphasizes teamwork over individual ability at a moderate-to-vigorous level can imbue participants with a sense of pride and belonging, increase friendships, promote sociability, and improve mental health, including self-esteem. If strategies are developed to increase the influx of women into team sports that have previously shown low female participation rates, it could improve sleep quality as well as mental and physical health of the participants.

This study has several limitations. First, only individuals participating in soccer were selected. In future studies, analyzing soccer players along with various other vigorous sports would be helpful in increasing female overall participation in sports and highlighting the positive aspects of physical activity. This would provide data to help improve sleep quality and mental health through participation in sports while adapting to the needs of individuals. Second, as this was a cross-sectional study, there are limitations in considering individuals' social and psychological circumstances when they completed the questionnaire. Future studies should use a longitudinal design, such as repeated observations or pre-post comparisons, which would provide more detailed information about the relationships between sleep quality in women in association with exercise and depressive symptoms. This would also help promote exercise participation during disasters such as the COVID-19 pandemic. Third, this study examined sleep quality and depression without considering demographic characteristics, such as occupations, age, and marriage status of soccer participants and non-exercise participants. If further research considers controlled situations exactly, more specific findings will come out. Fourth, this study lacks objective psychopathological evaluations and has a sample bias of research participants collected online. Moreover, the soccer participants were mostly 20–30 years old, whereas most of non-exercise participants were 40–50 years old. Therefore, further research will need to use tools for objective evaluations and target participants of similar age under controlled situations to study depression and sleep quality of females participating in sports more closely.



5 Conclusion

The COVID-19 pandemic has had negative effects on sleep quality and depressive symptoms in women. These result from reduced physical activity due to, for example, difficulty participating in indoor activities. Consequently, outdoor activities were recommended and female participation in soccer increased. Therefore, we investigated the relationships between female soccer participation during the COVID-19 pandemic and sleep quality and depressive symptoms. Our conclusions are as follows.

First, when we analyzed differences in the measured variables depending on soccer participation. We observed significant differences in perceived sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbance, daytime dysfunction, and PHQ-9 values. Particularly, all sleep quality sub-factors showed significant differences, and the PHQ-9 revealed higher mean ranks in women who played soccer. Since there exists a lack of space for women to exercise and participate in vigorous sports activities, it is essential to construct adequate such spaces. We propose that expanding exercise spaces would be one way to overcome the challenging environmental circumstances associated with COVID-19, which will improve sleep quality and positively affect mental health, including depressive symptoms.

Second, when examining the effects of sleep quality on depressive symptoms, perceived sleep quality and sleep disturbance were found to have significantly affected both soccer participants and non-participants. Meanwhile, sleep latency, sleep disturbance, and daytime dysfunction had significant effects on soccer participants, while the use of sleep medication significantly affected non-participants. Suitable moderate-to-vigorous exercises can increase a sense of belonging and pride, enhance friendships, and improve sociability, while positively affecting mental health, including self-esteem.

Therefore, exercise such as soccer can make participants more sociable by enhancing a sense of belonging and improving the self-confidence of exercise groups. Furthermore, continued efforts to encourage non-exercise participants to engage in exercise can increase their self-esteem and improve their mental and physical health.
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Background and objective: The COVID-19 global pandemic has necessitated the urgency for innovative mental health interventions. We performed a comprehensive review of the available literature on the utility and efficacy of arts therapies in treating mental health problems, with special emphasis on their deployment during the COVID-19 pandemic, aiming to provide some evidence for the application of this therapy.

Methods: The potential studies were systematically sourced from five authoritative databases: PubMed, Embase, the Cochrane Library, Web of Science, and the CNKI database. The evaluation of these studies was conducted based on stringent criteria, including validity, suitability, therapeutic potential, and consistency. Each piece of included literature was meticulously scored in accordance with these criteria, thus ensuring the inclusion of only the most robust studies in this review. The data from these Randomized Controlled Trials (RCTs) were carefully extracted using the PICO(S) framework, ensuring a comprehensive and systemic approach to data collection. In order to emphasize the variability in the effects of differing arts therapies on COVID-19-induced psychiatric disturbances, the sourced literature was systematically categorized and scrutinized based on distinct modalities.

Results: Out of the 7,250 sourced articles, 16 satisfied the inclusion conditions. The therapies were predominantly meditation (n = 7), supplemented by individual studies on color therapy (n = 3), music therapy (n = 2), and single studies on horticultural therapy, dance therapy, mindfulness and music therapy, and yoga and music therapy (n = 4 collectively). These various forms of arts therapies had a positive short to medium-term impact on the mental health of COVID-19 patients. Besides improving patients' physical and mental health, these therapies can also be employed to mitigate mental health issues among healthcare professionals.

Conclusion: The COVID-19 pandemic has profound and long-lasting implications for public mental health. Diverse forms of arts therapies are potentially effective in addressing related psychiatric symptoms. The integration of artificial intelligence might further enhance the efficacy and scalability of arts therapies in future implementations.

KEYWORDS
mental disorders, COVID-19, Post-Acute COVID-19 Syndrome, arts therapies, psychotherapy


1 Introduction

As of August 13, 2023, the cumulative number of COVID-19 cases and related variants reached 769 million globally. The global death amounted to 6.9 million, accounting for 0.08% of the global population (1). The COVID-19 pandemic has far-reaching impacts on various societal sectors, generates considerable stress among healthcare workers (2, 3), and induces significant emotional strain on the general population due to the extensive infection rates and associated mortality (4–6). This considerable burden leads to psychological and mental health problems, emanating not only from the physical symptoms of the disease but also from various stressors (7, 8).

The COVID-19 pandemic, as reported by the World Health Organization, has given rise to multitudinous stressors, which notably include economic hardships, disease prevalence, workforce reductions, and rigid governmental policies (9–11). Such stressors significantly exacerbate mental health issues, leading to a broad spectrum of psychological disorders. If these emerging psychological health challenges are not addressed promptly, they could escalate into severe conditions such as anxiety, depression, intense stress, profound sorrow, suicidal ideations, and feelings of isolation. These conditions may subsequently induce more severe disorders like eating disorders, obsessive-compulsive disorder, and traumatic stress responses, further weakening the body's immune responses (12). Affected demographics encompass individuals with pre-existing mental health conditions, women, parents, the older adult, racial minorities, children, college students, and military personnel, with those having a history of psychological disorders or predisposition to isolation exhibiting heightened vulnerability (13, 14).

In the context of recurring COVID-19 outbreaks and the concomitant governmental policies and quarantines, there was an increase in psychiatric symptoms across both infected and uninfected populations, which was further aggravated by a shortage of specialized medical facilities and the lack of immediate treatment options (15). This situation accentuated the need for practical, economical therapeutic strategies that extend beyond conventional pharmaceutical treatments. These strategies ought to effectively manage these symptoms and thus improve people's quality of life. Therefore, the time is ripe to consider the potential of alternative therapeutic interventions, such as art therapy, a well-established method, to address the psychological health issues resulting from COVID-19 and Post-Acute COVID-19 Syndrome.

This review primarily focused on utilizing arts therapies to treat psychological disorders in COVID-19 patients. According to the British Association for Art Therapy (BAAT), art therapy is “a form of psychotherapy that uses art media as its primary mode of expression and communication” to support individuals in distress (16). According to the American Art Therapy Association (AATA), Through integrative methods, art therapy engages the mind, body, and spirit in ways that are distinct from verbal articulation alone. Art Therapy offers numerous sub-disciplines to combat distinct mental ailments, frequently employing a variety of artistic mediums in both group and individual environments (17). The current review primarily concerns itself with the following research issues:

Which literature can be incorporated into the discussion about the effectiveness of arts therapies for the mental health problems of COVID-19 patients?

What distinct sub-therapies can effectively address specific mental health issues?

How can the efficiency of arts therapies be elevated in the future for large-scale populations?

review aims to contribute to the respective literature by identifying the mechanisms of action, consolidating the consensus on the effectiveness of arts therapies, discussing persisting issues in research design, and suggesting future steps for advancing the application of arts therapies in treating mental disorders (18, 19).



2 Materials and methods


2.1 Searching literature about the arts therapies

A methodical search was performed on PubMed, Cochrane Library databases, Embase, Web of Science, and CNKI databases to review the literature and identify relevant articles comprehensively. Utilizing MeSH tags such as “art therapy,” “music therapy,” “dance therapy,” “color therapy,” “play therapy,” “drama therapy,” and “video games”, these keywords were combined with terms like “COVID-19,” “Post-Acute COVID-19 Syndrome,” “mental disorder,” “autistic disorder,”, “schizophrenia,” “depression,” “bipolar disorder,” “anxiety,” and “post-traumatic stress disorder (PTSD).” The timeframe for this literature search was limited to articles published from January 2000 to July 2023, as further expounded in Table 1. Inclusion criteria mandated the incorporation of creative art therapies for mental illnesses by the categories delineated above. Any articles that were not available in the English language were consequently excluded from consideration.


TABLE 1 Search strategies for English databases or Chinese databases.

[image: Table 1]

The search method was derived from the PubMed database and applied to additional databases. This formula was used consistently across all databases: (“Art Therapy”[Mesh]) OR “Music Therapy”[Mesh]) OR “Color Therapy”[Mesh]) OR “Play Therapy”[Mesh]) OR “Dance Therapy”[Mesh]) OR “Psychodrama”[Mesh]) OR “Video Games”[Mesh]) AND “COVID-19”[Mesh]) OR “Post-Acute COVID-19 Syndrome”[Mesh]) AND (“Mental Disorders”[Mesh]) OR “Autistic Disorder”[Mesh]) OR “Anxiety”[Mesh]) OR (“Depression”[Mesh] OR “Depressive Disorder”[Mesh])) OR “Stress Disorders, Post-Traumatic”[Mesh]) OR “Bipolar Disorder”[Mesh]) OR “Schizophrenia”[Mesh]).

A total of 7,250 citations conforming to the search criteria were identified, from which 34 full texts underwent examination (refer to Table 1; Figure 1).


[image: Figure 1]
FIGURE 1
 Flow diagram for the included and excluded articles.


The framework illustrated in Figure 1 outlines the inclusion and exclusion criteria for the study. Articles were rigorously screened based on these criteria, posed as three questions: 1. Does the article's content pertain to COVID-19, post-COVID-19, and arts therapies or its sub-therapies? 2. Does the article provide relevant data to validate the application of arts therapies? 3. Does the article possess significant value? The first two questions guided the initial screening and subsequent literature review.

The third question was instrumental in determining the three exclusion criteria: 1. Insufficient value in the literature. 2. non-English literature. 3. Literature classified under “gray literature.” During the literature screening process, it became apparent that certain interventions were defined ambiguously, thereby complicating the differentiation between art psychotherapy applications and the mere utilization of art for recreational purposes or the acquisition of artistic skills. By adhering to this criterion, studies were assessed exclusively for their exploration of arts therapies, ensuring the elimination of any ambiguities in intervention classification.

We included papers relating to the MATISSE trial identified in the search to review them in light of the more exhaustive research (19, 20).




3 Results


3.1 Method of quality appraisal

Two independent reviewers, LXX and JW, were involved during the screening, eligibility, and inclusion review process. LXX was responsible for downloading and reviewing the screened articles, excluding irrelevant literature. The relevant literature was then forwarded to JW for eligibility review. JW assessed the eligibility of the literature to be included in the analyses. The literature that met the eligibility criteria underwent a double inspection by both LXX and JW.

The 16 selected articles delivered precise data and research content. Their quality was evaluated by a multimethod framework established based on standardized criteria (21). This framework relied on multiple strategies to extract and analyze data and content from the pertinent references (22), incorporating qualitative (23), multi-method (24), target audience, and RCT strategies (25). The analysis method was updated in light of two papers (26, 27); in adherence to the Center for Review and Dissemination's recommendations, an extra researcher was included to solidify the framework (28). The finalized framework encompassed four primary quality categories, with each article being assessed based on these criteria: Validate, Suitability, Therapeutic, and Consistency. Scores were assigned to each category, and the average score of all four categories determined the article's overall quality rating and robustness as excellent, good, moderate, or poor. To resolve discrepancies in ratings, WJ and independent researchers conducted a calibration of quality ratings on samples from 16 studies (see Table 2); we used study design by PICO[S] to identify RCT data in these 16 studies (see Table 3).


TABLE 2 Record of citation score.
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TABLE 3 Principal characteristics of all included RCTs in this review.
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LXX extracted data from each study using a grid that summarized information relevant to the goals of the review (Table 4). JW randomly selected the papers to double-check to avoid missing or inaccurate data.


TABLE 4 Record of citation analyses and full texts reviewed.

[image: Table 4]

In this review, we presented a descriptive synthesis of qualitative and methodological aspects of the papers considered in five quality categories.



3.2 Treatment method

The Taiwan Association for Art Therapy (TATA) believes that the expression of art therapy often utilizes mental images for reflection. That art involves the client applying their perceptions and senses. In contrast, the Hong Kong Association of Art Therapists (HKAAT) believes that Art Therapy is about using art as a communication tool. Through the therapeutic relationship, emotional, psychosocial, and developmental needs are addressed to effect lasting change. In summary, arts therapies' core lies in the driving force of art, which itself is diverse in its forms of expression; arts therapies encompass a variety of concepts, rendering it a complex therapeutic approach due to its diverse types (45). Commonly associated with psychology and psychiatry (46–50), arts therapies include music therapy (32, 51–53), mandala-color therapy (36, 54), creative art therapy (45, 55, 56), dance therapy (53, 57), play or game therapy (58–61), and meditation or yoga therapy (29, 39, 41, 42, 62, 63). These art therapies comprise proactive approaches—such as mandala coloring, dance therapy, and meditation therapy—where patients focus on the activity to divert negative mental attention. Conversely, reactive approaches like music therapy or art gallery-based projects entail patients receiving positive stimuli from external sources to benefit their mental health (64), the article presents a tabular representation that effectively illustrates the outcomes derived from the literature about the seven distinct therapeutic modalities (see Table 5).


TABLE 5 Comparative analysis of results across modalities.
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Patterson and colleagues found that art therapy is typically divided into two methods: 94.4% of individuals receive art therapy from therapists, and 70.4% engage in group-based therapy with therapists (65). Art therapy treatments can be categorized as open-ended (47, 50, 66) or closed-loop (46). For controlled trials to establish the efficacy of arts therapies, participants must follow a stringent program directed by an art therapist. Individuals with severe symptoms typically necessitate lengthier interventions for optimum outcomes (47, 67, 68).

Through the examination of various therapeutic methodologies, it is evident that many individuals have encountered isolation within the framework of COVID-19 infection. Moreover, the implementation of diverse isolation policies by different nations, some involving prolonged periods of closure and seclusion, has resulted in concealed mental health issues among individuals residing in confined and inaccessible environments during isolation. These individuals often exhibit psychological sensitivity, irritability, and anxiety. However, it has been observed that arts therapy interventions can effectively mitigate or eliminate these psychological states and problems, thereby averting their progression into severe conditions over time. Art therapy has effectively reduced or eliminated certain psychological disorders and problems, mitigating the risk of these issues progressing into more severe states.

In summary, several arts therapy modalities vary in their respective intervention durations. As an illustration, engaging in activities such as listening to music and practicing meditation does not necessitate intricate apparatus or a particular setting. These therapeutic modalities can be employed amidst periods of illness and seclusion to modulate one's emotional state effectively.



3.3 The therapeutic of arts therapies

Five quantitative studies, including four randomized controlled trials (RCTs), assessed arts therapies' efficacy and therapeutic effects. The mental status of patients who received arts therapies over a specific period was compared to a control group undergoing traditional medication (34–38). Two studies focused on healthcare workers such as nurses involved in treating COVID-19 patients (34, 35), while the remaining three targeted patients with COVID-19 (36–38). These studies used various widely accepted therapeutic approaches to primarily measure quality of life outcomes and therapeutic effects, including art therapy (45), music therapy (34, 35), color therapy (36), dance therapy (37), and meditation therapy (38).

Table 3 presents the PICO(S) framework, which illustrates the utilization of music therapy, dance therapy, mandala therapy, and meditation in addressing mental health issues among individuals affected by COVID-19. The results of five randomized controlled trials (RCTs) indicate that these therapeutic interventions have yielded positive outcomes. Notably, the scope of these outcomes extends beyond the patients themselves to include healthcare practitioners. The literature about these RCTs suggests that various forms of arts therapies have been employed with diverse populations. In these interventions, subjects were exposed to rigorous programs by medical professionals or art therapists.

The results suggested that ~6–12 days of arts therapies intervention can ameliorate mental symptoms, including anxiety, depression, and insomnia. Although the severity of various disorders differs from the control group, music, and color therapies typically enhance mild anxiety in patients or nurses swiftly. Dance and meditation therapies predominantly aim at moderate symptoms such as mild depression and sleep disturbances. Results demonstrate that these mid-level mental disorders usually necessitate consistent, long-term treatment to show comparable positive outcomes to the control group.

Preliminary conclusions from other studies imply that individuals with severe mental illness consequent to COVID-19 may not be optimally suited for exclusive arts therapies due to the many physiological symptoms associated with the virus. Persistent post-COVID-19 symptoms fluctuate in intensity, during which patients typically exhibit mental and physical symptoms (69). Research findings underscore the value of arts therapies as a supplementary approach for critically ill mental health patients within a clinical setting. Patients with schizophrenia, bipolar depression, or suicidal tendencies often necessitate auxiliary interventions like medications or electroconvulsive therapy (70–73).



3.4 Outcome measures

According to BAAT, AATA, TATA, and HKAAT, which collectively state that the drive for art is the biggest centerpiece in arts therapies, arts therapies serve as a bridge connecting patients to their inner worlds, with art therapists and the artistic process acting as catalysts for uncovering deep-seated emotional issues. Nevertheless, study findings indicate variability in results, frequently influenced by factors including the stage of professional treatment, prime physiological state, and acquaintance with art therapists and techniques. Therefore, precisely evaluating the impact of arts therapies on patients with mental disorders and potentially associated groups (e.g., individuals experiencing prolonged quarantine) remains a challenge (74, 75). Such a population faces a higher risk of mental illness due to enforced quarantine policies instead of voluntary compliance (76, 77). Large-scale events are often unpredictable and unplanned, sometimes resulting in insufficient resources during quarantine.

The primary outcome measures In three RCTs involving patients (36–38) may not fully encompass potential group dynamics or observations from individuals in quarantine with COVID-19-positive cases at risk of infection. These individuals often experience anxiety, nervousness, and restlessness (11); prompt arts therapies intervention could potentially inhibit further deterioration. This finding aligns with psychotherapy's emphasis on alleviating distress and fostering coping mechanisms rather than simply reducing symptoms (78). Secondary outcome measures in these RCTs included aspects such as social functioning, wellbeing, mentalization, and self-efficacy (79), which require a more comprehensive study. Furthermore, self-confidence and intra- and interpersonal connectedness are proposed as potential outcome measures for arts therapies.



3.5 Intervention design

Arts therapies can be a versatile supplementary approach for patients with different types of mental disorders (refer to Figure 2). Therefore, the statistical analysis of risk and mental status changes should be personalized according to the diverse participant groups. Future RCTs could be enhanced by stratifying the research populations based on the subtleties of mental health issues related to COVID-19. Recognizing distinct characteristics of patients and potential patients is crucial for subsequent studies. During mandatory quarantine, many individuals may experience changes in their typical mental behavior (11, 75, 80), underscoring the need for early intervention.
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FIGURE 2
 Diagram of the relationship between arts therapies and COVID-19 mental illness.


Art therapy, a non-invasive, cost-effective method with no associated side effects, can be administered early to potential patients in controlled quarantine. Employing techniques such as music intervention, mandala-color intervention, and web-based guided meditation developed by art therapists may yield benefits. Simultaneously, evaluations and statistics following MATISSE guidelines (46, 81) can be used to assess individuals' mental status during quarantine and for 7–14 days afterward, determining the potential reduction in the incidence of mental illness due to arts therapies.

The inclusion of regular follow-up periods in research may elucidate the long-term effects of arts therapies, which is not evidenced in the reviewed studies (23). In the MATISSE framework, transient improvements from arts therapies could be missed (16); hence, diligent data documentation—particularly at the onset, midpoint, and closure of the intervention—is vital to measure changes accurately.




4 Discussion

Amid the detrimental effects of the COVID-19 pandemic, existing literature acknowledges the far-reaching impact of the virus beyond physical health, with significant implications for global mental health. This reality necessitates urgent, in-depth research into therapeutic responses to manage pandemics' psychological repercussions. Enhanced understanding of psychological burdens across various populations would significantly facilitate this effort (2, 3). Present research emphasizes pandemics' impact on mental health (4–6), the manifestation of complex stressors such as economic hardship, disease epidemics, labor force reductions, and stringent government policies exacerbating global mental health crises (9–11). Thus, developing non-pharmacological treatments for mild to moderate psychological and mental health issues arises as a key research area.

To further alleviate this crisis, current research strives to broaden our understanding of psychiatric symptoms displayed by COVID-19-affected and unaffected populations, evaluating the effectiveness of different forms of art therapy in targeting mental illnesses. The findings underscore the urgent need to develop efficient and cost-effective treatment strategies, including variably time-intensive art therapy forms alongside traditional medication (15). A comparative analysis with prior studies presents a crucial evolution: While most studies have primarily explored health issues from a biomedical perspective, the inclusion of 16 art therapy papers illuminates the feasibility of alternative therapies for intervening mild-to-moderate psychological and mental health issues. This shift in focus, especially amidst COVID-19's substantial pressure on global mental health resources, is of paramount importance.

This review seeks to extend this newly adopted perspective, exploring art therapy's role and potential in managing mental health issues associated with COVID-19 and its sequelae. Consequently, this paper's narrative diverges from conventional treatment protocols, recognizing alternative therapeutic interventions' potential value.

Diletta et al. assert the necessity of artistic interventions for healthcare professionals in music therapy, suggesting telemedicine's applicability in the current context (31, 34). In meditation therapy, involving 11,273 of the 16 papers' subjects, William posits meditation and yoga can enhance the body's immune system to combat viruses (29). Desai et al. suggests meditation also improves sleep quality (41). While Bhuiyan reported no difference between rural or urban status concerning psychological issues (43), the majority of included meditation literature is based on quantitative questionnaire statistics, indicating a need for more RCTs to understand meditation's role across different ages and cultures. Khademi, Renzi, and Yi used mandala therapy and painting therapy, noting their dual capacity to alleviate patients' anxiety as tools for evaluating patients' mental states (33, 36, 44). Zildzic's et al. study deems horticultural therapy effective in ameliorating sleep and stress issues, as well as immune system problems during the COVID-19 pandemic (30). Lastly, Shao's study found dance therapy beneficial in managing adolescent anxiety and depression (37). However, traditional dance may not be suitable for all, particularly middle-aged and older adult individuals or post-COVID-19 patients. Manisha's proposal of a music-and-yoga combination demonstrates better efficacy for these demographics (32), indicating the need for further research into non-pharmacological alternative therapies customized for different populations. Examples for future study may be Qigong and Tai Chi.

Through PICO(S), we conducted a structured data extraction from the five included RCTs, encompassing 445 subjects. Three RCTs used the STAI scale for anxiety, with the remaining using the WRSS for work stress and PWBS for mental health status (34–36). Calamassi's RCT also measured heart rate, respiratory rate, and blood pressure to validate meditation's effects (34), whereas other RCTs used varying scales to evaluate life satisfaction, anxiety, depression, loneliness, sleep quality, and psychological wellbeing (37, 38). All RCTs effectively evaluated the effectiveness of different art therapy subtypes, though underscored the need to balance the patient-to-practitioner ratio.

Collectively, these studies underscore the growing promise of treatments for COVID-19-related mental health disorders. Given the broad COVID-19 patient base, a large number of people suffer from mental health issues. Factors such as isolation and closure render individuals psychologically vulnerable, making teletherapy an invaluable asset. However, the number of psychologists is inadequate to maintain a one-to-one counseling ratio. In this context, we propose a hypothesis: Could artificial intelligence assist psychologists and extend the reach of art therapy?

As the number of patients with NCCP-associated psychiatric disorders increases, traditional art therapies such as painting and music face limitations. The technical complexity and time-consuming nature of traditional painting techniques make it challenging to manage large numbers of patients simultaneously. Similarly, music therapy struggles with selecting suitable music and designing tailored schedules for diverse patient populations. Therefore, while art therapy effectively serves as a non-pharmacological psychotherapeutic form, it lacks the capacity to treat numerous individuals simultaneously. We propose a potentially transformative conjecture: Combining Artificial Intelligence (AI) technologies could bring substantial impacts to the field of art therapy, enhancing its effectiveness, adaptability, and inclusiveness. However, given AI's nascent nature, extensive investigations and empirical analyses are necessary to fully explore and substantiate AI's potential application in art therapy.

The present review is subject to several limitations that warrant acknowledgment. Firstly, the investigation was restricted to studies written in English, thus limiting our sample range. Therefore, it is possible that we missed valuable insights from studies published in other languages. Consequently, our findings may not entirely reflect or apply to non-English speaking populations, introducing potential research bias.

Secondly, the term “mental disorders” encompasses a diverse range of diagnostic categories, implying the presence of unique differences within this group, which our reviewed studies might not have comprehensively explored. While our review attempted to provide a broad perspective, it is important to consider these inherent variations.

Thirdly, the rapidly evolving policies in different countries pose a formidable challenge to literature selection for reviews like this. To mitigate a scarcity of pertinent literature, we selected references applicable and discussable at the time of writing. Nevertheless, future studies may need to update the included literature, reflecting sudden changes in respective countries' policies.

Lastly, considering the small sample size and limited number of studies, we advocate for a prudent interpretation of the qualitative results. The conclusions drawn might not be fully representative of the broader population due to our sample's limited size. It is worth noting that only four studies were evaluated as excellent, further limiting the robustness of our conclusions. This limitation might potentially create a gap in our understanding of arts therapies' full potential in the global response to the COVID-19 pandemic.



5 Conclusions

In conclusion, based on the available literature, arts therapies have demonstrated long-standing effectiveness as a mental health intervention, suggesting potential advantages in addressing mental health concerns among individuals affected by COVID-19. Furthermore, scholarly investigations have indicated that it also plays a significant role in mitigating stress levels among healthcare professionals. The present study provides additional support for the efficacy of arts therapies in promoting the mental wellbeing of individuals affected by COVID-19, as evidenced by our analysis of Randomized Controlled Trials (RCTs). The results of our overlay visualization experiment reveal a notable shift in research emphasis from individual mental disorders to the wider mental health consequences of the COVID-19 pandemic. Additionally, there is a renewed scholarly interest in exploring the potential therapeutic benefits of meditation. The present analysis cautiously examines the potential efficacy of arts therapies as a treatment modality for mental health concerns arising from COVID-19. However, it is imperative to conduct additional specialized research to establish the validity of this assumption conclusively.
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Introduction: Nurses are more likely to experience anxiety following the coronavirus 2019 epidemic. Anxiety could compromise nurses’ work efficiency and diminish their professional commitment. This study aims to investigate nurses’ anxiety prevalence and related factors following the pandemic in multiple hospitals across China.

Methods: An online survey was conducted from April 16 to July 3, 2023, targeting frontline nurses who had actively participated in China. Anxiety and depression symptoms were assessed using the Self-rating Anxiety Scale and the Self-rating Depression Scale (SDS), respectively. Multivariable logistic regression analysis was employed to identify factors linked with anxiety.

Results: A total of 2,210 frontline nurses participated in the study. Overall, 65.07% of participants displayed clinically significant anxiety symptoms. Multivariable logistic regression revealed that nurses living with their families [2.52(95% CI: 1.68–3.77)] and those with higher SDS scores [1.26(95% CI: 1.24–1.29)] faced an elevated risk of anxiety. Conversely, female nurses [0.02(95% CI: 0.00–0.90)] and those who had recovered from infection [0.05(95%CI: 0.07–0.18)] demonstrated lower rates of anxiety.

Discussion: This study highlights the association between SDS score, gender, virus infection, living arrangements and anxiety. Frontline nurses need to be provided with emotional support to prevent anxiety. These insights can guide interventions to protect the mental well-being of frontline nurses in the post-pandemic period.

KEYWORDS
 anxiety symptoms, clinical nurses, interventions, post-pandemic period, related factors


Introduction

During the coronavirus 2019 (COVID-19) pandemic, occupational health issues have escalated rapidly in workplaces (1). Extended use of personal protective equipment has been linked to an increase in dermatological reactions (2). From December 2019 to June 2020, a significant number of frontline healthcare workers, totaling 22,380, who were caring for COVID-19 patients, reported experiencing anxiety, depression, or stress (3). Therefore, the adoption of suitable coping styles may be pivotal in mitigating the negative impacts on mental health (4).

Nurses occupy a pivotal role in managing the COVID-19 pandemic (5). Their continuous engagement in combating the pandemic, often marked by extended work hours and minimal rest opportunities, has rendered them susceptible to psychological distress (6). The incidence of mental health problems in nurses is higher than that of the general population due to an array of stressors (7). Emerging evidence suggests that the psychological ramifications of the pandemic are enduring (8–12).

It is very common for clinical nurses to experience anxiety and depression (13). Notably, their anxiety levels throughout the pandemic exceeded other healthcare workers (14). Approximately 37% clinical nurses reported anxiety during the breakout of the pandemic (15). They were still troubled by anxiety even in the late stage of the epidemic (16). Excessive working hours, fear of infection, decision-making dilemmas in care prioritization, and shortages of equipment were identified as primary anxiety sources among nurses (17, 18). Severe anxiety could compromise their work efficiency and diminish their professional commitment (19). An integrated approach to managing the factors that impact the mental health of frontline nurses can effectively alleviate their psychological distress, thereby enhancing the quality of care provided (20). However, to our knowledge, no previous study specifically assessed anxiety and associated factors among Chinese nurses following the COVID-19 pandemic. Thus, comprehending anxiety’s determinants among nurses holds potential for guiding anxiety-alleviating strategies.

We conducted the present study to evaluate the mental health outcomes among a large sample of Chinese nurses following the COVID-19 pandemic by evaluating anxiety symptoms, and by analyzing associated risk factors.



Materials and methods


Study design

This is a large-scale cross-sectional and multicentre study that investigated clinical nurses’ anxiety symptoms and its associated factors following the COVID-19 epidemic. The description of the study was done following STROBE guidelines for reporting observational studies (21).



Setting and participants

A large-scale online survey was performed to collect data from frontline nurses following the COVID-19 pandemic in 27 provinces in China. Raosoft1 was used to assess the sample size required for this study. According to China Daily,2 the total number of nurses has now exceeded 5.2 million. A minimum of 385 nurses was needed with margin of error (5%), confidence level (95%) and response distribution (50%).

Inclusion criteria: (1) Nurses engaged in frontline work following the COVID-19 pandemic, and (2) voluntary participation in this study. Exclusion criteria: (1) Lack of the professional qualification certificate, and (2) unwilling to participate in this study.



Assessment measures

Demographic characteristics (title, gender, age, personality, virus infection, economic pressure, living style, worried about being infected, and SDS score) were collected. Anxiety was assessed via the Self-rating Anxiety Scale (SAS) (22). The Zung SAS contains 20 items, each with a 4-point scale ranging from 1 (none) to 4 (all of the time). A cut-off score of 36 was used to screen for clinically significant anxiety symptoms (23). Depression levels were assessed using the Self-rating Depression Scale (SDS) (24), which consists of 20 items. Each item on the scale is rated from 1 to 4. The total score is computed using the standard scoring method, where the SDS score is multiplied by 1.25. In the Chinese population, the Cronbach’s alpha values for the SAS and SDS were determined to be 0.92 and 0.93, respectively, demonstrating high reliability (25).



Statistical analysis

SPSS 23.0 was used for Statistical analyses. Categorical variables were presented as frequencies and percentages. Comparisons between categorical variables were performed by chi square (χ2) test, and SDS scores between anxious and non-anxious participants were compared by the independent t test. Multivariate regression analysis was used to evaluate the impact of the diverse factors with statistically significant differences in χ2 or t-test on anxiety. The results of multivariate regression analysis were shown as adjusted odds ratios (ORs) and 95% confidence intervals (95%CIs). A p was considered significant if <0.05. For Bonferroni correction, a p < 0.001 (0.01/10) was considered significant. In continuous variables, receiver operating characteristic (ROC) analysis was used to assessed associated variable predictive value for anxiety. GraphPad Prism 9.0 generated forest plots.




Results


Demographic characteristics

Ultimately, a total of 2,210 nurses were included in the study based on inclusion and exclusion criteria. Most nurses were between 26 and 35 years old. Of the participants, 80.27% were women, and 68.14% lived with their families. More details of the participants are shown in Table 1. There were statistically significant differences between anxious and non-anxious participants in terms of SDS score, gender, virus infection and living style after Bonferroni correction (p < 0.001) (Tables 2, 3).



TABLE 1 General demographic characteristics of nursing staffs.
[image: Table1]



TABLE 2 Comparison of general demographic characteristics of nursing staffs.
[image: Table2]



TABLE 3 Comparison of SDS scores between anxious and non-anxious groups.
[image: Table3]



Risk factors of anxiety

We further evaluated the relationship between anxiety and factors with statistically significant differences in Tables 2, 3 using multivariate regression analysis. We found an association between SDS score, gender, virus infection, living style and anxiety (Figure 1).

[image: Figure 1]

FIGURE 1
 Forest plot for logistic regression analysis of the influencing factors of anxiety among nursing staffs.


As shown in Table 4, multivariable logistic regression analysis was performed for anxiety (SAS⩾36) by categorical covariates. Overall, nurses who lived with their families or had higher SDS scores had higher percentages of anxiety, while female nurses or nurses who had recovered from infection had lower percentages of anxiety.



TABLE 4 Multivariable logistic regression analysis for anxiety (SAS⩾36) by categorical covariates.
[image: Table4]

ROC analysis indicated SDS score has a good predictive value for anxiety (AUC = 0.90, 95% CI: 0.88–0.91) (Figure 2).

[image: Figure 2]

FIGURE 2
 ROC analysis of SDS score influencing anxiety. Area under ROC curve is 0.898.





Discussion

This study underscored that a significant proportion of frontline nurses experienced anxiety following the COVID-19 pandemic (65.07%), slightly surpassing the proportion observed in China’s later pandemic stages (54%) (16). Potential reasons for this inconsistency may be associated with the difference in methods as this study (16) adopted the different cut-off scores and different assessment scales to define clinically significant anxiety. However, a validated cut-off score was used to detect anxiety symptoms in our study. Moreover, sporadic COVID-19 cases in China post-pandemic might contribute to sustained frontline nurse anxiety levels.

Our result is consistent with that of a previous study, as the prevalence of anxiety among nurses during the COVID-19 pandemic was 71.9% (26), which might be because the epidemic in Turkey was already under control when Gül et al. conducted his study (26). However, the proportion of participants with clinically significant anxiety symptoms is slightly smaller than that in Turkey. It is possible that nurses in Turkey suffered from more anxiety since they have never experienced such a serious epidemic in the past, or even learned the knowledge of controlling the epidemic. Compared with nurses in Turkey, Chinese nurses were more confident in managing the epidemic based on their previous experience.

Female participants reported lower anxiety than male participants, probably because the latter were less confident and more uncertain about the future than the former. However, a recent study has discovered that female participants are more prone to experiencing stress and anxiety (27). The discrepancy in the survey results may be associated with the fact that our study only included nurses who worked in hospitals following the epidemic. The new findings provided important evidence for managers to formulate new psychological intervention strategies in male nurses following the epidemic.

Our results showed that participants who have recovered from the COVID-19 infection following the epidemic have a lower risk of anxiety compared to those who have not been infected. The possible reasons are explained as follows: First, they believed that they had developed antibodies due to previous infection and would be protected from being reinfected in the near future; Secondly, the clinical symptoms caused by the infection are not as serious as expected; Finally, they believed that there are already effective treatment methods and vaccines that can effectively prevent reinfection.

Participants who lived with their families experienced more anxiety than those living with colleagues because they not only need to do more housework, but also need to learn how to educate children, and take care of the older adult. The increased workload is associated with the risk of developing anxiety (28, 29). On the other hand, they did not have enough time for self-care. Research shows that self-care is very important for nurses (30). If nurses cannot maintain self-care, it will lead to stress, anxiety and burnout (31–33). Although research showed that social support is important for mental health (34), people who have been married are more likely to experience anxiety than those who are single (35).

We found that the higher the SDS score, the more likely the participants were to suffer from anxiety. This finding could be explained by the fact that anxiety and depression may share a common pathogenesis, or one disorder is an epiphenomenon of the other (36). According to our results of ROC analysis, SDS score had a good predictive value for anxiety elevation. However, the predictive potential of SDS score for anxiety elevation still needs to be further verified by studies in different population following the COVID-19 pandemic.

This study had some strengths and limitations. The strengths of this study: (1) Our study only included frontline nurses, which helps to understand the mental health outcome of frontline nurses following the COVID-19 pandemic and assists managers in formulating interventions and preventive actions, (2) Our study included frontline nurses from 27 provinces, and the findings are representative of the mental health outcome of frontline nurses following the epidemic, (3) Multidimensional examination of factors influencing anxiety; The possible limitations of this study: (1) Cross-Sectional Design: The cross-sectional design of this study restricts our ability to infer causal relationships between anxiety and the identified factors. Longitudinal studies are needed to better understand the temporal dynamics of anxiety among frontline nurses. (2) Self-Report Measures: The reliance on self-reported measures for anxiety and depression symptoms may introduce response bias and subjective interpretations. Objective clinical assessments could enhance the accuracy of mental health evaluations. (3) Social Desirability Bias: Participants might have provided responses they deemed socially desirable, potentially influencing the reported prevalence of anxiety or other associated factors. (4) Regional Focus: The study was conducted exclusively in China and might not fully represent the experiences and mental health outcomes of frontline nurses in other countries or cultural contexts. (5) Generalizability of Findings: While efforts were made to include a diverse sample from multiple provinces, the variation in healthcare settings, COVID-19 impact, and socioeconomic factors across regions might limit the generalizability of the study’s findings.



Conclusion

In conclusion, the current study indicated an association between SDS score, gender, virus infection, living style and anxiety among frontline nurses, which may hopefully assist managers in implementing interventions following the COVID-19 pandemic.
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Footnotes

1   http://www.raosoft.com/samplesize.html
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Background: Mandatory deployment-related quarantining added further constraints on soldiers during the pandemic. Contrary to overwhelming research documenting an adverse impact of quarantining on mental health, no adverse short-term mental health effects of pre-deployment quarantining for German soldiers were identified. Therefore, we are interested in a potentially delayed onset, the impact of an additional post-deployment quarantine, and quarantine-associated risk and resilience factors predicting mental health post-deployment.

Methods: In a prospective research design, 928 German soldiers enrolled in the study at the in-processing of pre-deployment quarantine between February 2021 and March 2022. Every German military service member undergoing pre-deployment quarantine could participate. The soldiers were between 18 and 64 years old; 87.5% identified as male and 12.5% as female. Self-reported mental health (Mini-SCL), perceived social support (FSozU-K22), and perceived unit cohesion were assessed three to five times: at the beginning and the end of pre-deployment quarantine (Nt1 = 928, Nt2 = 907), if still mandatory—at the beginning and the end of post-deployment quarantine (Nt3 = 143 and Nt4 = 132), and 3 months post-deployment, on average 7 to 8 months later than pre-deployment quarantine (Nt5 = 308). The analyzed quarantine-associated risk and resilience factors were informedness about COVID-19, infection risk, quarantine benefit, clarity of quarantine protocol, need for intimacy/bonding, norms, stigma, practicality, financial disadvantages, boredom, and health-promoting leadership.

Results: Despite four different mental health trajectories identified, repeated measures ANOVAs revealed a significant improvement in mental health post-deployment (F[2,265] = 21.54, p < 0.001), a small decrease in social support (F[2,266] = 16.85, p < 0.001), and no significant changes in unit cohesion (F[2,264] = 0.482, p = 0.618) 3 months post-deployment. Using stepwise regression, 24% of variance in mental health symptomatology post-deployment is predicted pre-deployment by a clear quarantine protocol, unit cohesion, intimacy/bonding, and social support (F[4,263] = 22.23, p < 0.001). In total, 30% of mental health at the end of post-deployment quarantine is predicted by stigma and a clear quarantine protocol (F[2,99] = 22.22, p < 0.001).

Conclusion: Although no overall adverse impact of quarantining on mental health was found, it is recommended to address perceived stigma and clearly communicate the quarantine protocol, and to further follow up on the perceived decrease in social support.

KEYWORDS
 quarantine, military deployment, risk and resilience factors, mental health, military culture


1 Introduction: German armed forces and the pandemic

Requests for military support by overburdened civilian administrations in coping with the health crisis caused by the COVID-19 pandemic have shaped the armed forces in unprecedented ways. This relates to both the fulfillment of new mandates and how primary military tasks had to be adapted to pandemic requirements.

From 19 March 2020 to 31 March 2022, 111,000 personnel of the German Armed Forces (GAF) were deployed to support the German healthcare system with a maximum of 19,000 personnel simultaneously employed on 15 February 2021 (1). This happened amidst the strength of the German Armed Forces of 182,140 personnel and the main task of the military at the time—keeping up deployment commitments worldwide, with contingents of about 4,500 military service members in 2021, requiring regular troop rotations.

However, troop rotations during the First World War are posited to have been one of the main driving factors for the pandemic of the Spanish flu (2) and have even been proven to be the reason for the outbreak of the cholera epidemic in Haiti (3–5). Thereby, rotations posed a health threat to vulnerable populations that lacked immunization status and healthcare during the COVID-19 pandemic. At the same time, the same troop rotations were necessary to avoid a power vacuum in war-torn countries, heightening the risk of further destabilization and human rights violations. Health concerns had to be reconciled with security concerns for the vulnerable populations in conflict-ridden countries. Throughout the world, Departments/Ministries of Defense addressed this dilemma by ordering the implementation of different containment measures for deploying military service members during the COVID-19 pandemic (6–8) in line with World Health Organization (WHO) guidelines (9–11). One of the main non-pharmacological hygiene measures for rotating troops was quarantining: Before being deployed, personnel were quarantined individually in separate hotel rooms for 2 weeks (pre-deployment quarantine). Upon returning home, they underwent home-based quarantining for another 2 weeks (post-deployment quarantine) (7, 8, 10). This imposed deployment-related quarantining has prompted complaints by affected soldiers to the Parliamentary Commissioner of the Bundeswehr (12). In addition, meta-analyses and reviews reach the common conclusion that quarantining and isolation have an adverse mental health impact (13–16). This starting point has sparked our interest in (a) how deployment-related quarantining has impacted mental health in addition to military deployment and (b) how a potential impact could be addressed.


1.1 Military mental health: military deployments and the pandemic

Soldiers are considered an especially resilient occupational sub-population. They undergo regular thorough medical examinations of their general fitness to serve, including deployment-driven medical assessment (17, 18). At the same time, it is a population subgroup that has to endure duty-specific constraints and infringements, such as regular repostings and long commutes, separation from family and friends due to training and deployments, and deployment-related stressors and traumatic events, mainly in combat.

Different prevalence and incidence rates for mental disorders of military personnel have been identified depending on posting country, region of deployment, and methodology. For instance, the prevalence of PTSD is higher for Iraq (12.9%; 95% CI 11.3 to 14.4%) than for Afghanistan (7.1%; 95% CI 4.6 to 9.6%) for UK and US military personnel (19). Prevalence rates for mental health disorders among German military personnel are not higher than civilians in general (20). Growing research, also for German soldiers, indicates that it is not deployment per se but combat with a heightened threat to life and physical integrity that is linked to elevated prevalence rates for anxiety disorders and PTSD (19, 20). As for differential trajectories of mental health across the deployment cycle, three trajectories were identified, namely, a resilient-stable trajectory (83.8%), an increase in mental distress (9%), and a decrease in mental health symptoms (7.1%), so far only analyzed for US military personnel (21).

Few studies have analyzed the impact of the pandemic on military mental health: Considerable resilience and adaptation to the pandemic have been found for activated National Guard (NG) personnel in the US (22), medical staff of German military hospitals (23), and the majority of 3,078 US military veterans, but 13.2% of US veterans reported a clinically meaningful increase in distress in a prospective cohort survey (24). By comparison, in civilian research on reactions to macro-stressors, also for the pandemic, one additional trajectory has been identified: chronic-stable (25, 26).

As for specific military resilience factors during the COVID-19 pandemic, the few existent studies only based on US military service personnel showed that perceived unit cohesion, supportive leadership, and health-promoting leadership lessened the risk for reporting PTSD and anger, and clinically significant anxiety and depression (22, 24, 27), regardless of the personnel’s active response to the pandemic (22). Coping style and regulatory focus were identified as individual resilience factors for Chinese military officers during the COVID-19 pandemic (28). Identified risk factors for UK and US military veterans during the pandemic were higher levels of PTSD (29), a pre-existing mental health disorder (30), and medium or heavy combat exposure (29).



1.2 Impact of quarantining on psychosocial wellbeing

So far, there is a dearth of research on the mental health impact of deployment-related quarantining, while there has been substantial research on the impact of civilian quarantining and isolation measures (13–16). Adverse mental health effects of quarantining and isolation were found across all meta-analyses and systematic and rapid reviews for civilian quarantining, including anxiety and depressive disorders and stress-related disorders (13–16); and sampled groups moderated the relationship between quarantining and mental health (16). None of them were based on prospective or longitudinal research designs. However, the comparison of meta-analyses and systematic reviews on home confinement and lockdowns provides evidence that those based exclusively on longitudinal and prospective research designs (31) find more heterogeneous outcomes and smaller effect sizes than those mostly including cross-sectional studies (32–34). Therefore, we conclude that it is paramount to adapt a prospective longitudinal research design.

The only two studies, to our knowledge, studying military mental health associated with deployment-related quarantining have not found indications for higher incidence or prevalence rates of mental disorders following quarantining (35, 36), although a considerable percentage of sleeping problems was reported (32%) in one study (35, 37), which is often a precursor for mental health disorders (38–41). At the same time, differing trajectories of more vulnerable groups might be masked, when only statistic differences in means are explored (25, 26). Identifying vulnerable groups early on is necessary for enabling in-time support to them.

Therefore, we are interested in the following questions:

Question 1: Is there a delayed onset of mental health symptomatology post-deployment in the long term?

Question 1a: Which resilience trajectories can be identified for military deployment shaped by quarantining?

Question 1b: Do they resemble the three resilience trajectories identified for deployed US soldiers (21) or the more common four trajectories as a response to the pandemic (26)?

Most of the studies focus on how the health protective factors facilitate mental health during the pandemic, including general perceived social support or its military form, unit cohesion (26, 42). There is a dearth of research on how perceived social support or unit cohesion as indicators of social wellbeing have been affected by physical isolation, such as in quarantining or confinement. In an analysis of changes in social wellbeing during pre-deployment quarantining, no short-term changes have been found, with the exception of small significant interaction effects (but no main effects) for age and rank: Perceived social support decreased more for younger soldiers, while perceived unit cohesion relatively increased for enlisted personnel (lowest rank), decreased relatively for non-commissioned officers, and remained relatively stable for officers (36). As decreased social wellbeing can also be a precursor for mental health problems, we are interested in its long-term development:

Question 2a: Does perceived social support change across the complete deployment cycle?

Question 2b: Does perceived unit cohesion change across the complete deployment cycle?


1.2.1 Pre-deployment and post-deployment quarantining

Quarantining conditions differed substantially between pre- and post-deployment quarantine. Though during pre-deployment quarantine soldiers were isolated individually in single hotel rooms, the quarantining in one hotel was a collective shared experience, like deployment itself. The practicalities were fully cared for, including medical care and a psychological hotline.

At the time of post-deployment quarantine, all quarantinees had previous quarantining experience as they had at least undergone pre-deployment quarantining. Post-deployment at-home quarantine was similar to the experience of civilian quarantining. However, post-deployment quarantining neither affected monthly pay nor employment status nor was it related to being infected or having been in contact with an infected person. Therefore, we are interested in changes in psychosocial wellbeing across pre- and post-deployment quarantine:

Question 3: Does the level of mental health change across pre- and post-deployment quarantining?

Question 4: Does perceived social support in general change across pre- and post-deployment quarantining?

Question 5: Does perceived unit cohesion change across pre- and post-deployment quarantining?

Regardless of the impact of specific quarantining measures, we are interested in changes in psychosocial wellbeing over the course of the pandemic.

Question 6: Does psychosocial wellbeing change with the duration of the pandemic?




1.3 Quarantine-related risk and resilience factors

In our study, we are mainly interested in quarantine-specific risk and resilience factors, which can be addressed by the organizational health policy, military leadership, and non-mental health experts, mainly soldiers. As a consequence, we focus on perceived external factors of policy and leadership information, communication, and implementation characteristics of quarantining (for definitions of risk and resilience factors, please see the glossary in Supplementary material 1).

In substantive research (13–16), a number of quarantine-specific risk factors have been identified: previous exposure to infection and perceived risk of the infection, inadequate information on the pandemic and on the purpose and rules of quarantining (13, 43), the duration of quarantine (13, 15, 16, 44), dissatisfaction with the containment measures, in particular inadequate supplies of food, necessary goods, and medical availability (13, 15), quarantine-related stigmatization (45–47) and “frustration and boredom” due to confinement and reduced social and physical contact (13), and being associated with loneliness and financial losses due to quarantining (13). Perceived social support during quarantining has been a main protective factor (15, 48–50) as in most studies on pre- and peri-pandemic mental health (51).

Nonetheless, we conceptualize some of these perceived external factors in relation to two central overlapping psychological constructs, to situational meaningfulness (52) and to a situational sense of coherence with its three facets, namely, comprehensibility, meaningfulness, and manageability (52, 53) (see Figure 1). Situational comprehensibility is addressed as “feeling informed about COVID-19.” Situational meaningfulness is addressed as the “perceived benefit of quarantining” and situational manageability by “perceived practicalities of quarantining (perceived provision with food, medical care, daily supplies, contact, etc.).” The three facets can be addressed by “clear communication of the quarantine protocol” (see also Figure 1).
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FIGURE 1
 General and quarantine-specific risk and resilience factors which can be addressed by organizational health policy and military leadership (for definitions of the specific factors, please consult the glossary in Supplementary material 1).


As for social protective factors, we are interested in different general and military-specific protective factors that have been found to be relevant in pre- and peri-pandemic studies on mental health (26, 51, 54, 55): general perceived social support (FSozu) and military-specific social support, including health-promoting leadership (27, 35), perceived unit cohesion (35, 56, 57), and quarantine conducive social norms of relevant others, here family and fellow soldiers (58).

Summing up, we are interested in the role of the following risk and resilience factors of mental health (see also Figure 1):

Questions 7 and 8: Which of the identified risk and resilience factors have the best predictive value for mental health at the end of post-deployment quarantine and for long-term mental health?

• social protective factors as perceived social support, perceived unit cohesion and health-promoting leadership, and quarantine conducive social norms of relevant others (family and fellow soldiers),

• a lower number respective lower values in quarantine-related risk factors, including financial disadvantages, perceived risk of infection, perceived stigma, boredom, and threat to the need for bonding/intimacy, and

• quarantine-specific protective factors relating to a situational sense of coherence and situational meaningfulness, including perceived informedness about COVID-19, clear communication of the quarantine protocol, perceived benefit of quarantining, and perceived practicality of quarantining.

In particular, we are interested if any of the quarantine-specific factors have a predictive value for post-deployment long-term mental health.




2 Methods


2.1 Recruitment procedure

Participants enrolled in the study at the in-processing into the pre-deployment quarantine facilities between February 2021 and March 2022. Administered informed consent was adapted to the quarantine protocol. PowerPoint presentations informed about the study as part of the in-processing at the quarantine facility. In addition, soldiers were informed by writing and provided phone numbers they could contact for further questions. Soldiers only participated in the study on a voluntary basis and upon prior written consent, including the consent on how to be contacted for the follow-up assessments after their return from the deployment. The study was conducted in line with the strict European and German data protection laws. The study has been approved by civilian and military commissions, including the Charité Ethics Commission (EA1/388/20).

No incentives have been provided for participating in the study. The last follow-up measurement took place in December 2022.



2.2 Design and measures

This study forms part of a prospective longitudinal design with up to five measurements, at the beginning and the end of pre- and post-deployment quarantine and 3 months after the soldiers’ return from the operational theater. The rationale for choosing assessment instruments was to reduce dropout by keeping the completion time as short as possible while at the same time relying on reliable and valid measures, when available as in the case of the Mini-SCL and the FSozU-K22. In the absence of validated scales assessing the relevant military- and pandemic-specific social support in the German language as well as the described quarantine-associated risk and resilience factors, the authors validated these scales with an independent subsample of 151 soldiers (36, 59) (Table 1).



TABLE 1 Assessments across the peri-pandemic deployment cycle.
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2.2.1 Mental health respective mental distress: brief symptom inventory-18 (Mini-SCL)

For the purpose of this study, we were less interested in diagnosing mental health disorders than in measuring the whole spectrum of mental health from mental wellbeing and mental distress as does the Brief Symptom Inventory (BSI), a shorter version of the Symptom Checklist (SCL-90) by Derogatis (60, 61). The German short version, BSI-18, has been renamed as the Mini-Symptom Checklist (Mini-SCL) (62). The General Severity Index score (GSI) of the Mini-SCL shows good reliability, with internal consistency (GSI α = 0.93), test–retest reliability (GSI rtt = 0.77), good convergent validity with PHQ depression (GSI r = 0.71, p < 0.0001), and PHQ anxiety (GSI r = 0.73, p < 0.0001). Psychiatric patients scored significantly higher on the GSI than two samples of non-patients (χ2 = 775.21, p < 0.001) (63).

In the absence of pre-pandemic data of the cohort in point, the provision of age- and gender-specific norms (T-values) is necessary, which are provided for the GSI of the Mini-SCL (62).



2.2.2 Perceived social support

Perceived social support is measured by a short version (K-22) of the “Fragebogen zur Sozialen Unterstützung” by Fydrich, Sommer, and Brähler (64), a widely used self-report measure for perceived social support in Germany. Reliability (Cronbach’s alpha) is excellent with α = 0.91, and retest reliability with a period of 2 months is good (r = 0.65). With respect to criterion validity, the scale is positively correlated with the size of one’s social network (r = 0.30, p < 0.01) and social competence (0.33 ≤ r ≤ 0.55, p < 0.01) and negatively correlated with loneliness (UCLA-L r = −0.77) and social stress (r = −0.54, p < 0.01). In respect to its predictive validity, it shows a number of negative correlations with mental health symptomatology, e.g., depression in a clinical sample (BDI: r = −0.52, p ≤ 0.001) and anxiety for the general population (STAI-G: r = −0.35, p < 0.01) (65). Healthy samples score higher on perceived social support than clinical samples [t(246.193) = 6.068; p ≤ 0.001, d = 0.52]. Norms for clinical and non-clinical groups are available (65, 66).



2.2.3 Military- and pandemic-specific social support: perceived unit cohesion and health-promoting leadership

Scales for unit cohesion and military health-promoting leadership were developed, and 13 items were subjected to a main component analysis with varimax rotation (criterion eigenvalue >1) to assess the scales’ construct validity: This yielded three components, namely, unit cohesion, general health-promoting leadership (supervisor’s concern about the respective soldier’s health), and COVID-19-specific leadership, explaining 72.9% of the variance. In spite of good-to-excellent reliability (consistency) for the two scales and the four subscales (0.85 ≤ α ≤ 0.90), it is recommended only to use two or three scales based on the results for its construct validity (59). There is support for criterion validity, showing positive small correlations with perceived social support (FSozU-K22; r = 0.28, p < 0.001, 99% CI [0.066][0.469]), indicating that the scales are related, but still do measure different constructs (36, 59).



2.2.4 Quarantine-associated risk and resilience factors

A total of 37 items were developed to capture nine quarantine-associated risk and resilience factors in the German language (59). Based on a separate subsample of 152 soldiers, 37 items were subjected to a main component analysis with varimax rotation, in which the nine conceptualized factors explained 59.23% of the variance (construct validity): “perceived knowledge about COVID-19,” “perceived benefit of the quarantine,” “perceived risk of infection (oneself, peers, relatives),” “perceived practicality of the quarantine” (supply of food, medical care, information, and loved ones are cared for), “positive social norms toward the quarantine by relevant others (military peers and family)” [short: social norms], “perceived stigmatization” (by fellow soldiers/peers) and “boredom,” “perceived clarity of communication concerning the quarantine protocol” (purpose, duration, and rules relating to isolation), and “fulfilled need for intimacy/bonding.” Seven factors yielded satisfactory to good reliability (consistency; 0.73 ≤ α ≤ 0.83), while the two most heterogeneous scales, namely, “fulfilled need for intimacy/bonding” and “clear communication of the quarantine protocol” (α ≤ 0.58), had to be z-standardized to reach satisfactory consistency (α > 0.7): For consistency reasons, all items were z-standardized before calculating scale means. More details on the scales and their validation have been reported previously (36, 59).

Financial disadvantage due to the quarantine was captured by one item: “due to the quarantine, I am/my family is experiencing financial disadvantages (e.g., additional costs for childcare, shortened deployment, etc.).”

Assessment of duration of the COVID-19 pandemic: Participants filled in the date they answered the respective questionnaire. The date was coded as year-month-day.




2.3 Analysis

Most of the analyses were carried out in SPSS 29, including correlations, multiple regression analysis, and ANOVA with repeated measures. When not available in SPSS 29, effect sizes and confidence intervals (CIs) were calculated manually with the help of two websites: https://www.psychometrica.de/korrelation.html for correlations (62) and https://effect-size-calculator.herokuapp.com/ for partial eta squared (63) and omega squared (64).

With the purpose of identifying mental health trajectories, exploratory analyses were conducted using R statistical software version 4.0.5 (67) on a Windows operating system. Exploratory data analysis was performed using visualizations created with tidyverse packages (68). Descriptive statistics, including means, medians, and standard deviations, were computed using the DescrTab2 package (69) for the exploratory interpretation of the study results.



2.4 Required sample size

We adjusted the alpha error for multiple tests taking into account a previous publication on the course of pre-deployment quarantine (36). Required sample sizes were calculated with the help of GPower (61). A minimum sample size of 94 participants is mandatory to detect changes with an effect size of f = 0.15 across pre- and post-deployment quarantine, and a sample size of 113 is required to detect a potential delayed onset of mental health symptoms 3 months post-deployment.

As for predicting mental health at the end of post-deployment quarantine and 3 months post-deployment, the a priori computed required sample size is 143 for detecting an effect of f2 = 0.15 and a sample size of 76 is required for an effect size of at least f2 = 0.35. For more details, please refer to Supplementary material 2.




3 Results


3.1 The sample and accounting for potential bias


3.1.1 The sample

The sample: From 928 soldiers who enrolled in the study at the beginning of pre-deployment quarantine (t1), 907 also participated at the end of pre-deployment quarantine (t2), 143 at the beginning of post-deployment quarantine (t3), 132 at the end of post-deployment quarantine (t4), and 308 3 months after returning home (t5).

Reduced numbers of participation during post-deployment quarantine were mainly due to its early suspension (depending on the respective operational theater). This is reflected in 84% (of 143 quarantinees) reporting on post-deployment quarantine in 2021 and 16% (of 143) in 2022 and in more accumulated quarantining experience 3 months post-deployment for soldiers reporting on post-deployment quarantine (see Supplementary material 3).

For a description of the sample at the beginning of pre-deployment quarantine (t1) and approximately 8 months later, 3 months post-deployment (t5), please refer to Table 2.



TABLE 2 Sample at the beginning of pre-deployment quarantine (t1) and at follow-up approximately 8 months later, 3 months post-deployment (t5).
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3.1.2 Accounting for potential bias or limitations caused by dropout

Potentially biased results due to dropout or missing data are accounted for in three ways: (1) It was analyzed if missing data were related to any of the outcome variables and the predictors, the military- and quarantine-specific risk and resilience factors (predictors), and sociodemographic variables (see Supplementary material 3). (2) We aimed to maintain as much of the sample size as possible, as a result of which we refrained from using sociodemographic variables as covariates except for following up on significant sociodemographic effects during pre-deployment quarantining in a previous analysis (36, 70). (3) The potential impact of “suspended post-deployment quarantine respective missing data” on mental health 3 months post-deployment was accounted for by introducing the between factor “suspended post-deployment quarantine/missing data” into the ANOVAs with repeated measures.

Correlations with dropout for t5 and suspended post-deployment quarantine/non-participation in the study during post-deployment quarantine: Dropout is not directly related to any of the psychosocial outcome variables during pre-deployment quarantine (|0.016| ≤ rs ≥ |0.022|, 0.431 ≤ ps ≥ 0.564) nor is the suspended post-deployment quarantine or the non-participation in the study during post-deployment quarantine related to any of the psychosocial outcome variables (|0.010| ≤ rs ≥ |0.084|, 0.076 ≤ ps ≥ 0.830; for further information, please refer to Supplementary material 3).




3.2 Is there a delayed deterioration of mental health or its protective factors, perceived unit cohesion, and perceived social support 3 months post-deployment?

Three one-way repeated measures ANOVAs were conducted with the dependent variables mental health (Mini-SCL), perceived social support, and perceived unit cohesion—and the between factor “suspended post-deployment quarantine/missing.”

Using Pillai’s trace, the ANOVA yielded a significant improvement for mental health (Mini-SCL T-values) between pre-deployment quarantine and 3 months post-deployment [V = 0.140, F(2,265) = 21.54, p < 0.001, η2 = 0.140, 99% CI [0.051, 0.239], ω2 = 0.13, Mt1 = 49.57, SEt1 = 0.54, Mt2 = 49.14, SEt2 = 0.57, Mt5 = 46.32, SEt5 = 0.61, n = 268 (p < 0.001)] but no difference across pre-deployment quarantine (p = 1; see Figure 2).
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FIGURE 2
 Mental health (Mini-SCL/GSI) across the deployment cycle: pre-deployment quarantine and 3 months post-deployment. t1 = beginning of pre-deployment quarantine, t2 = end of pre-deployment quarantine, t5 = 3 months post-deployment.


Following up on the interaction effect for accumulated previous quarantining experience (36), no interaction effect was found for the accumulated experience of quarantining before pre-deployment quarantine [V = 0.018, F(2,182) = 1.679, p = 0.189, η2 = 0.018, 99% CI [0, 0.009], ω2 = 0.018] nor for the accumulated quarantining experience 3 months post-deployment [V = 0.006, F(2,213) = 0.657, p = 0.520, η2 = 0.006, 99% CI = [0, 0.043], ω2 = 0].

Social support (FSozU-K22) was perceived to be slightly lower 3 months post-deployment than during pre-deployment quarantine [Mt1 = 4.03, SEt1 = 0.02, Mt2 = 4.05, SEt2 = 0.03, Mt5 = 3.94, SEt5 = 0.03, n = 268 (ps < 0.001)] but did not differ across pre-deployment quarantine (p = 1), using Pillai’s trace [V = 0.112, F(2,266) = 16.85, p < 0.001, η2 = 0.11, 99% CI [0.033, 0.207], ω2 = 0.11; see Figure 3].
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FIGURE 3
 Perceived social support across the deployment cycle: pre-deployment quarantine and 3 months post-deployment. t1 = beginning of pre-deployment quarantine, t2 = end of pre-deployment quarantine, t5 = 3 months post-deployment.


Following up on the interaction effect for age (36), no interaction effect was found for age [V = 0.018, F(2,182) = 1.679, p = 0.189, η2 = 0.018, 99% CI [0, 0.089], ω2 = 0.01] nor for the accumulated quarantining experience 3 months post-deployment [V = 0.006, F(2,213) = 0.657, p = 0.520, η2 = 0.006, 99% CI [0, 0.052], ω2 = 0].

Contrary to expectations, perceived unit cohesion did not change at all [Pillai’s trace, V = 0.004, F(2,264) = 0.482, p = 0.618, η2 = 0.004, 99% CI [0, 0.039], ω2 = 0].

Mental health trajectories were identified in a two-step exploratory analysis: In the first step, three trajectories were identified: A stable trajectory was defined as one that does not change more than one SD over time, an improvement in mental health was defined as a decrease in mental health symptomatology by more than one SD over time, a deterioritaion in mental health was defined in mental health symptomatology (GSI) was defined as a change of more than one SD over time. These resulted in the following trajectories (see Figure 4; Table 3): 79.2% were identified as stable, for 12.6% the GSI decreased post-deployment (adaptation), and for 4.6% the GSI increased. Based on qualitative clinical evaluations of the range of T-values for the stable trajectory between approximately 35 and over 70 (see Tables 3, 4), it was decided to divide the stable trajectories into two: a resilient-stable trajectory, permanently staying below a T-value of 60, and a “chronic-stable” trajectory, for which T-values exceed 60 at least at one of the three assessments. Based on these criteria, 66.6% were identified as “resilient-stable” and 12.6% as “chronic-stable” (see Figure 5; Table 4). Descriptive characterizations of the four trajectories by sociodemographic variables and risk and resilience factors can be found in the Supplementary material 4.
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FIGURE 4
 Individual level line plot of all patients for Mini-SCL (GSI). Each line gives the trajectory of an individual over time, with the x-axis representing the points in time t1, t2, and t5, and the y-axis representing the corresponding values. The lines are color-coded to differentiate between groups: improvement (A), stable (B), and deterioriation (C), with the highlighted group plotted in red and all other trajectories coloured in grey.




TABLE 3 Statistic description of mental health trajectories: “stable”, “improving” and “deteriorating”.
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TABLE 4 Statistic description for mental health trajectories: “resilient stable” and “chronic stable”.
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FIGURE 5
 Subgroup analysis of patients with stable trajectories for Mini-SCL (GSI). Points in time T1, T2, and T5 are indicated on the x-axis with corresponding values on the y-axis. Out of all patients identified as stable, two subgroups are highlighted in red: high chronic stable (A) and resilient (B), with other trajectories coloured in grey, respectively.




3.3 Predicting mental health 3 months post-deployment based on pre-deployment quarantine

A significant regression equation was found predicting mental health 3 months post-deployment (t5) [F(4,261) = 22.26, p < 0.001] by predictors assessed at the end of pre-deployment quarantine (t2). Four predictors explained 24% of the variance (R = 0.50, R2 = 0.25, corrected R2 = 0.24, 99% CI [0.14, 0.35], ω2 = 0.24): clear communication of the quarantine protocol [ΔR2 = 0.12, F(1,264) = 35.42, p < 0.001, 99% CI [0.04, 0.22], ω2 = 0.12], perceived unit cohesion [ΔR2 = 0.06, F(1,263) = 20.02, p < 0.001, 99% CI [0.01, 0.16], ω2 = 0.07], fulfilled need for intimacy/bonding [ΔR2 = 0.05, F(1,262) = 16.25, p = 0.003, 99% CI [0.01, 0.11], ω2 = 0.05], and perceived social support (FSozU-K22), [ΔR2 = 0.05, F(1,261) = 9.07, p < 0.001, 99% CI [0.00, 0.11], ω2 = 0.03]. The robustness of the model was confirmed when all identified predictors were re-entered in a regression analysis applying bootstrapping (see Table 5).



TABLE 5 Predicting mental health 3 months post-deployment by risk and resilience factors assessed at the end of pre-deployment quarantine.
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After Bonferroni corrections, none of the sociodemographic variables correlated significantly with mental health 3 months post-deployment (0.021 ≤ ps ≤ 0.479; sign. one-tailed). No regression equation was calculated using SPSS 29.



3.4 Different approaches to pre- and post-deployment quarantining


3.4.1 Changes in psychosocial wellbeing across pre- and post-deployment quarantining

Three one-way repeated measures ANOVAs were conducted with the dependent variables mental health, perceived social support, perceived unit cohesion, and quarantine adherence.

Using Pillai’s trace, the ANOVA yielded a significant difference for mental health [Mini-SCL; V = 0.185, F(3,110) = 8.34, p < 0.001, η2 = 0.185, 99% CI [0.03, 0.33], ω2 = 0.16], displaying significant differences between pre- and post-deployment quarantine (3.2 ≤ MDiff_ i-j ≤ 3.7, ps < 0.001) but there was no difference between the start and the end of pre- or post-deployment quarantining (Mt1-t2 = −0.05, Mt3-t4 = 0.50, p = 1), with an improvement of mental health during post-deployment quarantining as compared to pre-deployment quarantining [Mt1 = 49.32, SEt1 = 0.75, Mt2 = 49.37, SEt2 = 0.83, Mt3 = 46.12, SEt3 = 0.88, Mt4 = 45.62, SEt4 = 0.91, n = 113; see Figure 6].
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FIGURE 6
 Mental health (Mini-SCL/GSI) across pre- and post-deployment quarantine pre-deployment quarantine: t1 = beginning, t2 = end; post-deployment quarantine: t3 = beginning, t4 = end.


Using Pillai’s trace, the ANOVA yielded a significant effect for perceived social support [V = 0.11, F(3,110) = 4.62, p = 0.004, η2 = 0.11, 99% CI [0, 0.25], ω2 = 0.09; see Figure 2]. After Bonferroni corrections, the only significant decrease in perceived social support was between the end of pre-deployment (t2) and the end of post-deployment (t4) quarantining (Mt2 = 4.05, SE t2 = 0.04, Mt4 = 3.96, SEt4 = 0.05, p = 0.005), while the perceived decrease in social support between the end of pre-deployment quarantining (t2) and the start of post-deployment quarantining lost significance (Mt3 = 3.98, SEt3 = 0.04, p = 0.009). Perceived social support at the start of pre-deployment quarantine (Mt1 = 4.00, SE t1 = 0.04) did not differ from any of the other points of measurement across quarantining (0.37 ≤ p ≤ 1; Figure 7).
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FIGURE 7
 Perceived social support (FSozU-K22) across pre- and post-deployment quarantine pre-deployment quarantine: t1 = beginning, t2 = end; post-deployment quarantine: t3 = beginning, t4 = end.


Contrary to our expectations, perceived unit cohesion did not change across pre- and post-deployment quarantine, according to Pillai’s trace [V = 0.006, F(3,105) = 0.219, p = 0.883, η2 = 0.01, 99% CI [0, 0.06], ω2 = 0].



3.4.2 Predicting mental health at the end of post-deployment quarantine

A significant regression equation was found predicting mental health at the end of post-deployment quarantine [F(2,99) = 22.22, p < 0.001] by predictors assessed at the beginning of post-deployment quarantine. Two predictors explained 30% of the variance [R = 0.56, R2 = 0.31, corrected R2 = 0.30, 98% CI [0.12, 0.47], ω2 = 0.30]: perceived stigma [ΔR2 = 0.25, F(1,100) = 32.92, p < 0.001, 98% CI [0.08, 0.41], ω2 = 0.24] and clear communication of the quarantine protocol [ΔR2 = 0.06, F(1,99) = 8.91, p = 0.004, 98% CI [0.00, 0.24], ω2 = 0.07]. The robustness of the model was confirmed by entering the predictors identified in a regression analysis applying bootstrapping (see Table 6).



TABLE 6 Predicting mental health at the end of post-deployment quarantine.
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None of the correlations for sociodemographic variables with mental health remained significant after Bonferroni correction (α = 0.01): age (r = 0.22, p = 0.015), sex (r = 0.19, p = 0.026), and rank (r = 0.20, p = 0.022, n = 102). When adjusting the alpha error at α = 0.01, no stepwise regression was computed. Without Bonferroni corrections, the only sociodemographic variable predicting mental health at the end of post-deployment quarantine was age (R = 0.22, R2 = 0.05, corrected R2 = 0.04, p = 0.03, 98% CI [0.42, 0.53], ω2 = 0.05).




3.5 Duration of the pandemic and psychosocial wellbeing

As for exploring the relationship between pandemic duration and psychosocial wellbeing, we did not find any significant correlations between the duration of the pandemic on the one hand and perceived unit cohesion (rt1 = −0.054, p = 0.054, N = 880; rt2 = −0.056, p = 0.056, N = 791; rt5 = 0.010, p = 0.433, N = 303) or perceived social support (rt1 = −0.035, p = 0.147, N = 910; rt2 = −0.069, p = 0.027, N = 789; rt5 = 0.002, p = 0.484, N = 299) on the other hand. However, the duration of the pandemic showed very small significant positive correlations with mental health symptoms over time (rt1 = 0.092, p = 0.003, N = 905; rt2 = 0.115, p < 0.001, N = 791; rt3 = 0.161, p = 0.003, N = 300).




4 Discussion

Mandatory pre- and post-deployment quarantining added further constraints on soldiers deployed abroad during the pandemic. Contrary to previous research on civilian quarantining, no adverse short-term psychosocial effects of quarantining were identified. Therefore, we were interested if there was a delayed deterioration of psychosocial wellbeing post-deployment, a potentially different impact of post-deployment quarantine, and quarantine-associated risk and resilience factors predicting mental health post-deployment. Instead of a deterioration of general psychosocial wellbeing post-deployment, mental health symptoms were further reduced, and perceived unit cohesion remained stable across pre- and post-deployment quarantine and at the 3-month follow-up. Only perceived social support minimally decreased at a 3-month follow-up post-deployment, while perceived social support also did not differ significantly between pre- and post-deployment quarantine or across quarantining. Although we did not find an adverse impact of deployment-related quarantining on mental health, we found a minimal but significant increase in mental health symptoms with ongoing duration of the pandemic pre-deployment and at a 3-month follow-up, in spite of expected seasonal variations depending on general infection rates and containment measures (71–74).

In a descriptive exploratory analysis of mental health trajectories across the deployment cycle, we identified four trajectories based on clinical criteria (changes of at least one standard deviation, respectively, exceeding a T-value of 60): 66.6% with a stable resilient trajectory, 16.2% with decreasing mental health symptomatology, 4.6% with increasing mental health symptoms (delayed onset), and 12.6% with a stable chronic trajectory (above a T-value of 60). These four resilience trajectories are in line with pre- and peri-pandemic research based on large civilian samples (25, 26), while the only study on mental health trajectories across the deployment cycle suggests one more trajectory, a “chronic-stable” trajectory (21). While we cannot attribute any of the resilience trajectories to the impact of quarantining, the different mental health trajectories across the deployment cycle indicate that approximately 12.6% of deployed soldiers are at risk, and 4.6% of soldiers showed a delayed onset of mental health symptoms only 3 months post-deployment. However, not everyone who displays mental distress before deployment does so 3 months post-deployment, as is the case for 16.2% (adaptation). Given the study’s exploratory nature, these results are primarily to be interpreted descriptively.

In total, 24% of mental health at follow-up 3 months post-deployment are predicted by a mix of quarantine-specific, military-specific, and general resilience factors assessed approximately 7 months earlier: clear communication of the quarantine protocol (12%), perceived unit cohesion (an additional 6%), fulfilled need for intimacy/bonding during quarantine (an additional 5%), and perceived social support (FSozU-K22; an additional 3%). While just 24% of post-deployment mental health is explained by resilience factors assessed 7 months earlier, the relatively strong role of clear communication of the quarantine protocol for long-term mental health is striking. While we did not find evidence for an overall adverse impact of quarantining on psychosocial wellbeing, 30% of the variance in mental health at the end of post-deployment quarantine was only predicted by quarantine-specific factors: perceived stigma and clear communication of the quarantine protocol when entering post-deployment quarantine.

These results indicate that pre-deployment quarantining and post-deployment quarantining were not as harmful as initially expected, while the duration of the overall pandemic might have minimally impacted mental distress. Some caution regarding delayed mental health effects is given due to a minimal decrease in perceived social support. The decrease in perceived social support was not related to overall mental health. At the same time, the effect might be the reverse: Higher perceived social support might reflect the exceptional full-time care conditions during pre-deployment quarantining and the decrease reflecting a return to the “normal” level. However, a decrease in perceived social support can also precede heightened mental distress. While the identified chronic-stable trajectory and delayed onset of mental health cannot be attributed to quarantining, one has to assume that 17.2% of deployed soldiers experience heightened mental distress post-deployment, which is in the range of pre-pandemic prevalence rates for any mental disorder post-deployment for a sample of 1,439 German deployed military service members (16.6, 95% CI 14.6–18.9) (20). In a US-American study with almost 8,000 military service members, trajectories have been associated with loneliness and deployment-related stress factors than with combat (21). Identifying the relevant risk and resilience factors predicting these trajectories for German deployed soldiers would facilitate earlier identification of the relevant groups at risk.

Higher mental distress at the beginning of pre-deployment quarantining might also be due to tense anticipation of the quarantining situation and the deployment as well as organizational stress cumulating before deploying. The research results are also in line with two previous studies on quarantining with civilian travelers reporting that the purpose (75) and the conditions of quarantining (76) can make a difference. In a Canadian cross-sectional study, people quarantined due to traveling did not experience increased self-harm or suicidal ideations as opposed to other quarantinees (75). During a hotel-based quarantine for 533 South Australian travelers, the returnees’ mental distress slightly decreased under favorable quarantining conditions, including the provision of daily goods, medical and psychological support, and clear information on the quarantine protocol. This result indicates that favorable quarantining conditions can compensate stress caused by quarantining, at least if quarantining is due to traveling (76). The higher stress level at the inprocessing into the quarantine facility might be attributed to initial tense anticipations. These studies have also in common that quarantine was not related to a previous infection or contact with an infected person, which—when perceived as life-threatening—can result in trauma-related mental distress. Perceived infection risk was identified as a relevant risk factor in quarantining and isolation (13, 43). This risk factor, perceived infection risk for oneself as well as for relevant others (fellow soldiers and family), remained relatively low (−0.78 ≤ M ≤ −0.21, 0.11 ≤ SE ≤ 0.13) for our study group, while general risk was perceived to be high across all points of measurements (0.81 ≤ 1.3, 0.09 ≤ SE ≤ 0.12, on a scale of −2 to +2; see Figure in Supplementary material 6). The military quarantinees in our study were also fully paid during quarantining, thereby not facing (severe) financial disadvantages or even existential financial threats by quarantining, which is reflected in equally low evaluations of quarantine-associated financial disadvantages across pre- and post-deployment quarantining (−1.7 ≤ Mt1-Mt4 ≤ −1.6, 0.03 ≤ SE ≤ 0.08, p = 0.61, on a scale from −2 to +2; see Figure in Supplementary material 7).


4.1 Strengths and limitations

Planned quarantining allowed us to implement a prospective research design starting with an assessment at the beginning of the quarantine, while due to legal and ethical constraints, no control group could be implemented. This regulated quarantining allowed us to study close to ideal quarantining conditions as recommended by reviews and meta-analyses (13–16) as a number of quarantine-related risk and resilience factors were controlled for, including the absence of infection-related traumatic experience, the practicalities, including the provision of daily needs, medical care and a 24/7 hotline, and potential financial disadvantages. These could be complemented by manipulation checks, showing low perceived personal infection risk and very low quarantine-related financial disadvantages (see Supplementary materials 6, 7).

As this study focused on active military service personnel, the sample’s sociodemographics were typical for deploying military personnel with a majority of male soldiers (about 90%) and a minority of 10% female soldiers and an age range between 18 and 64 years. Therefore, limitations to the generalization of results apply to children, adolescents, and people at retirement age. The results might be less representative for women in the overall German population but are quite representative for the Bundeswehr, the respective German deployed military personnel.

During pre-deployment quarantine, the recruited sample of 928 soldiers was close to being representative with respect to sociodemographic variables for the German deploying troops with a low number of missing data. However, the early suspension of post-deployment quarantine resulted in substantial missing data of approximately 85% for post-deployment quarantine (t3 and t4). Seven months later, 3 months post-deployment, approximately a third of the initial sample participated in the study resulting in missing values up to 70%. A strong limitation is that we cannot disentangle the factors “suspended post-deployment quarantine” and “missing data” for post-deployment quarantine. However, we controlled for a differential mental health impact by employing the between factor “suspended quarantine/missing” in the ANOVA with repeated measures. In a separate study, in which we merged peri-pandemic data from a subsample, which had undergone pre- and post-deployment quarantine, and pre-pandemic data, mental health improved already during post-deployment quarantine and remained stable 3 months post-deployment (70), which supports the conclusions in this study.

Dropout 3 months post-deployment was not related to the psychosocial outcome variables but showed small correlations with sociodemographic variables and two quarantine-associated variables, showing that soldiers of younger age, lower rank, and with less deployment experience were underrepresented 3 months post-deployment, with younger age being the main variable. Soldiers with less perceived infection risk and more boredom were slightly more likely to drop out 3 months post-deployment. Therefore, caution should be applied against premature generalizations, in particular for soldiers of younger age and lower rank.

Dropout respective missing data and decreased sample size did not allow us to test the best model fit for a different number of trajectories or predict trajectories based on sociodemographic variables or risk and resilience factors. The results are primarily to be interpreted descriptively, focusing on summarizing and understanding the patterns and relationships within the dataset. The findings provide initial insights and are intended to generate hypotheses for further investigation. However, to our knowledge, this is the first descriptive analysis of mental health trajectories across the peri-pandemic deployment cycle covering deployment-related quarantining.



4.2 Future research

Summing up avenues for future research, we recommend following up on the long-term development of perceived social support for military personnel. The quality of research could be strengthened by comparing pre-pandemic, peri-pandemic, and post-pandemic mental health trajectories. A longer-term post-pandemic follow-up of mental health (Mini-SCL) for soldiers and the civilian population would allow us to assess whether post-pandemic T-values (Mini-SCL) for active military service members return to a more resilient level than the average population, as was the case for pre-pandemic mental health (77). In addition, it is recommended to identify risk and resilience factors that allow the prediction of different resilience trajectories across the deployment cycle. This would provide the opportunity for tailoring prevention strategies.

The generalizability could be tested by evaluating civilian quarantining under ideal quarantining conditions. Research instruments should be harmonized and eventually shortened, facilitating comparisons and reducing missing data and dropouts. In addition, a larger number of research personnel, incentives for continued participation, and over recruitment of young enlisted personnel could contribute as well. These bigger more representative sample sizes would be paramount for predicting resilience trajectories and improved early-on screening for risk allowing for more targeted interventions and respective preventive measures.




5 Conclusion

Although these results are indicative that deployment-related quarantining did not have an adverse mental health impact on average, one has to keep in mind the high financial and personnel resources invested to compensate for potential risk factors. The outcome cannot be taken as a given. In addition, this study showed that specific quarantine-related risk and resilience factors are related to mental health in the short and long term, in particular, “clear communication of the quarantine protocol” and “perceived stigma.” The positive message is that one main predictor can be easily addressed: the clear communication of the quarantine protocol, including the purpose and the rules of quarantining. While health-promoting leadership is not the over-arching main predictor or moderator of mental health during the COVID-19 pandemic as in a survey of 7,829 US Army personnel (27), it is also positively related to mental health as it is to the predictive resilience factors of perceived social support, perceived unit cohesion, and clear communication of the quarantine protocol (see Table in Supplementary material 5). While directly influencing the more general resilience factors of perceived social support and perceived unit cohesion might be difficult, health-promoting leadership, involving clearly communicated information and addressing the practicalities of quarantining, is recommended as one important entry point to facilitate the health protective factors of perceived unit cohesion and perceived social support and mental health. As for perceived quarantine-related stigma, this could be expected stigma in high contrast to actual stigma (78) or perceived stigma based on actual experience with fellow soldiers. While it would be useful to differentiate both kinds of stigma, both can be addressed by health-promoting leadership of military leaders as well. Military psychologists could assist in differentiating between actual and expected stigma by fellow soldiers to devise communication strategies for specific target groups, e.g., feedback about non-existent stigma for quarantinees or by also addressing actual stigmatization by fellow soldiers.
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Introduction: This study aims to determine the effect of COVID-19-related hospital isolation or self-isolation on depression using the propensity score matching method.

Methods: Data on 217,734 participants were divided into groups based on whether or not they underwent quarantine for their COVID-19 diagnosis. COVID-19-related anxiety, depressive symptoms, subjective health status, and perceived stress were evaluated.

Results: Based on the calculated propensity score, we matched the quarantined group and non-quarantined group using 1:2 matching with nearest neighbor matching and a caliper width of 0.1. Within the quarantined group, 16.4% of participants experienced significant depressive symptoms, which was significantly higher than that of the non-quarantined group. However, there was no significant difference between the two groups in COVID-19-related anxiety, self-rated health status, and perceived stress. In our multiple logistic regression analysis with related variables corrected, the quarantined group was 1.298 times more likely to have depressive symptoms than the non-quarantined group (95% CI = 1.030–1.634).

Conclusion: Our study confirmed that COVID-19 quarantine is associated with depressive symptoms. These results indicate that healthcare policymakers and healthcare professionals must consider the negative mental and physical effects of quarantine when determining quarantine measures during an infectious disease disaster such as the COVID-19 pandemic.

KEYWORDS
 COVID-19, quarantine, depression, anxiety, propensity scores, Korea


Introduction

The global public health crisis declared by the World Health Organization (WHO) on March 11, 2020, marked the onset of the novel coronavirus (COVID-19) pandemic (1). Korea’s COVID-19 prevention strategy, encapsulated in the 3 T approach (testing, tracing, and treating), involves widespread testing, the establishment of an advanced tracing system, and the implementation of rigorous treatment measures (2). In Korea, proactive measures are employed through innovative methods, including extensive testing to identify confirmed cases, tracing the infection paths of those cases, and isolating close contacts (3). However, the emergence of the delta variant was succeeded by the omicron variant, which exhibited double the infectivity of its predecessor, leading to a rapid increase in COVID-19 cases (4).

In contrast to natural disasters and accidents, infectious diseases present challenges with unclear risk factors, duration, and damage potential. These characteristics not only evoke collective fear, anxiety, and anger but also give rise to stigma and discrimination against various groups, including patients, their families, relevant workers, and residents of affected areas. Such stigma further escalates the risk of mental health issues (5, 6). Notably, isolation emerges as a significant risk factor for mental health problems associated with infectious diseases. Prior research indicates that individuals who undergo isolation are at least twice as likely to develop depressive disorders, anxiety disorders, and stress-related disorders compared to their non-isolated counterparts (7). The COVID-19 pandemic has exacerbated these challenges, with restricted international movement, paralyzed medical systems, and imposed lockdowns in multiple countries contributing to heightened stress and the pervasive fear of contracting the disease in people’s daily lives.

As the number of COVID-19 infections rises in Korea, there has been a heightened enforcement of vaccination and social distancing measures aimed at curbing the pandemic. Concurrently, stringent quarantine measures have been implemented for individuals infected with COVID-19 and their close contacts, either at home or in designated hospital facilities. Quarantine plays a crucial role in mitigating the risk of transmitting the virus by isolating and restricting the movement of individuals who may have been exposed to the infectious disease. In Korea, those who test positive for COVID-19 via PCR testing or upon arrival from abroad are mandated to undergo a 14-day quarantine and treatment period, either at home, in a designated facility, or at a hospital (2).

While these rigorous quarantine policies have proven effective in controlling the spread of COVID-19, they come with a range of adverse effects on individuals. Quarantine and isolation, integral to managing an infectious disease pandemic, introduce various psychological and environmental stressors, including concerns about infection, uncertainty regarding infectious diseases, and the disruption of social connections (8). Individuals afflicted with COVID-19 grapple with symptoms of the virus, shock, and isolation following an abrupt diagnosis, self-blame for infecting family members or close contacts, as well as experiences of exclusion and discrimination. Additionally, they may face significant disruptions in other facets of life, such as social and economic upheavals resulting from taking leaves of absence, job loss, or diminishing income (9–11).

Furthermore, individuals in contact with COVID-19 patients or those quarantined in facilities find themselves abruptly cut off from the outside world, compelled to endure isolated lives. Moreover, during epidemiological investigations, their personal information may be involuntarily exposed, leading to criticism, discrimination, and even ostracization.

Beyond the impact on mental health, depressive symptoms have been linked to various physical manifestations, including sleep disturbances, pain, and cognitive dysfunction in daily life. Consequently, these symptoms not only diminish the overall quality of life but also contribute to the emergence of suicidal thoughts and behaviors (12, 13).

Numerous studies conducted in multiple countries establish a connection between COVID-19-induced isolation and a spectrum of mental health issues such as depression, anxiety, post-traumatic stress disorder, and suicidal tendencies (14, 15). However, it is crucial to note that many of these studies have utilized a cross-sectional design without adequately controlling for confounding variables. Thus, there is a pressing need for longitudinal studies that can effectively control these variables and establish causality, shedding light on the specific effects of COVID-19-related quarantine on mental health (16).

One approach to addressing these challenges is to use propensity score matching (PSM) analysis in observational studies. PSM analysis calculates a propensity score that takes into account the influence of covariates between the experimental and control groups. By matching subjects, it assigns a randomly assigned effect, statistically correcting for selection bias and minimizing the effect of confounding variables (17).

This study aims to determine the effect of COVID-19-related hospital isolation or self-isolation on depression using the PSM method. Accordingly, we hypothesized that individuals undergoing COVID-19 quarantine or home quarantine would have higher levels of depressive symptoms than those who did not experience quarantine even after controlling other related factors such as anxiety and perceived stress.

In this way, efforts were made to quickly implement scientific preventive measures such as quarantine or home isolation in order to lessen the rate of mortality resulting from novel infections and to mitigate the spread of emerging infectious diseases in Korea. Research on the unfavorable effects of such preventive measures is still necessary, even with the impressive results. The foundational information gathered from these studies will help us respond to emerging infectious disease crises in the future with greater effectiveness.



Methods


Design

A secondary data analysis was conducted using a cross-sectional correlational study design with data obtained from the 2020 Korean Community Health Survey (KCHS).



Setting and study participants

We used data from the 2020 KCHS, a government-approved statistical survey by the Korea Disease Control and Prevention Agency. The KCHS is conducted annually per the Korean Community Health Act, and the target population is adults aged 19 years or older (18). The 2020 KCHS was conducted by community health centers across 17 metropolitan cities, covering 255 regional sites, from August 16 to October 31, 2020. In the 2020 KCHS, a trained interviewer directly visited the sample households and conducted face-to-face interviews using computer-assisted personal interviewing. Cases with missing values or incomplete variables (n = 81,535) were excluded from the dataset for this study. Overall data on 217,734 participants were included and analyzed (Figure 1).

[image: Figure 1]

FIGURE 1
 Flowchart of the study population.




Measurements


Baseline characteristics of participants

Firstly, we defined baseline sociodemographic and health behavior-related variables. The social and demographic variables considered were age, gender, educational level, marital status, residence type, monthly average household income, employment status, and area of residence. The health behavior-related variables consisted of obesity, smoking, binge drinking, diabetes, and high blood pressure. Education level was classified as elementary school graduation or less, middle school graduation or less, high school graduation or less, college graduation or less, and university graduation or less. Residence type was classified as either living with others or living alone. Monthly household income was classified as quartiles. Employment status was classified as having a job or not. Residential area was classified as urban or rural. Based on body mass index (BMI), obesity was classified as underweight (<18.5), normal (≥18.5 and ≤ 24.9), obese (≥25.0 and ≤ 29.9), or highly obese (≥30). Smoking was classified as non-smoking, past smoking, or smoking. Binge drinking was defined as consuming more than seven drinks during a single occasion at least once a month. Finally, hypertension was defined as being diagnosed with hypertension by a doctor and being prescribed anti-hypertensive drugs.



Definition of a person who experienced COVID-19 quarantine

Individuals who answered “yes” to the question “Have you been quarantined or hospitalized for COVID-19 since January 2020?” in the 2020 KCHS were defined as persons who experienced COVID-19 quarantine.



Subjective health status and perceived stress

Subjective health status was based on the response to “How do you usually feel about your health?” The answers “very poor” and “bad” were reclassified as poor, “average” was reclassified as moderate, and “very good” and “good” were reclassified as good. As for perceived stress, participants answered “How much stress do you usually feel in your daily life?” The responses “never” and “sometimes” were considered low, while “fairly often” and “very often” were considered high.



COVID-19-related anxiety

COVID-19-related anxiety was the focus of the following 2020 KCHS question: “How worried are you about the following statements in light of the COVID-19 outbreak?” The statements were as follows: “I am concerned that I will die if I become infected with COVID-19,” “I am concerned that if I become infected, I will be criticized or ostracized by those around me,” and “I am concerned that the COVID-19 pandemic will cause economic damage to me and my family.” Each statement was ranked on a five-point Likert scale, with one denoting “not at all” and five denoting “strongly agree.” In this study, the score range for COVID-19-related anxiety was 3–5; moreover, higher total sums represented higher levels of anxiety related to COVID-19. The reliability of this tool was measured using Cronbach’s α, which was 0.64.



Depressive symptoms

Depressive symptoms were measured using the Korean version of the Patient Health Questionnaire-9 (PHQ-9). The PHQ-9 consists of nine symptoms that correspond with the diagnostic criteria for major depression in the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV). It asks how often the patient has experienced certain symptoms in the preceding 2 weeks (19). Responses are evaluated on a four-point Likert scale that includes “never,” “for a few days,” “more than a week,” and “almost every day”; moreover, the total score ranges from 0 to 27. For this test, the cut-off point to be defined as a clinically significant depressive symptom was set to 10, and Cronbach’s α was 0.81 (20).




Data analysis

All statistical analyses were performed using SPSS 23.0 and R.2 To reduce selection bias by confounding covariates, PSM was performed using R. In PSM, the propensity score represents the probability that a study subject will be included in the treatment group (or vice versa) rather than in the control group (21). Based on the calculated propensity score, we matched the quarantined group and non-quarantined group using 1:2 matching with nearest neighbor matching and a caliper width of 0.1.

Participants from each group were matched based on the 13 baseline characteristics (age, gender, education level, marital status, living arrangements, monthly household income, employment status, residential area, obesity, smoking, binge drinking, diabetes, and hypertension), and an estimated logit width of 0.1 standardized difference was used. For each propensity model covariate, the absolute standardized difference was calculated before and after as less than 10%, which implies a well-controlled balance between the two groups. Figure 2 shows the absolute standardized difference of the 13 matched and unmatched variables for PSM analysis.
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FIGURE 2
 Absolute standardized differences of the 13 variables for propensity score matching analysis.


For continuous and categorical variables, an independent t-test and χ2 test, respectively, were performed. Multiple logistic regression analysis was also conducted to determine predictive factors. The enter technique was applied for variable entry in the logistic regression analysis, with perceived stress, subjective health status, and COVID-19-related anxiety included as covariates. A two-tailed p < 0.05 was considered statistically significant.




Results


Participant characteristics from unadjusted data

The sociodemographic and health behavior characteristics of participants who experienced COVID-19 quarantine in the hospital or at home are summarized in Table 1. A total of 1,024 subjects experienced COVID-19 quarantine or self-isolation among the participants in this study.



TABLE 1 Comparison of baseline characteristics between the two groups before and after propensity score matching (N = 3,072).
[image: Table1]

The quarantined group had a lower age, higher education level, and more unmarried people than that of the non-quarantined group. Among all participants, the income level was high, the residential area was mainly urban, and the prevalence of diabetes and hypertension was low. However, there was no significant difference in all variables between the two groups after 1:2 propensity score matching.



Comparison of health status between the two groups after propensity score matching

Table 2 compares the health status of the quarantined group and the non-quarantined group after 1:2 propensity score matching. There was a statistically significant difference between the two groups in depressive symptoms based on the presence or absence of COVID-19-related isolation (χ2 = 4.098, p = 0.045). While 16.4% of the quarantined group experienced a significant rate of depressive symptoms, 13.7% of the non-quarantined group had a significantly lower rate. However, there was no statistically significant difference between the groups in COVID-19-related anxiety, subjective health status, and perceived stress.



TABLE 2 Matched comparison of health status between CQNE group and CQE group (N = 3,072).
[image: Table2]



Effect of COVID-19 quarantine on depressive symptoms

Table 3 and Figure 3 summarize the results of univariate and multivariate logistic regression analyses. The results of all univariate logistic regression models were statistically significant. Thus, the probability of having significant depressive symptoms was 1.239 times higher in the quarantined group than in the non-quarantined group (95% CI = 1.007–1.526).



TABLE 3 The effect of COVID-19 quarantine on depressive symptoms (N = 3,072).
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FIGURE 3
 Forest plot on the risk of depression in individuals who experienced COVID-19 quarantine.


Multivariate logistic regression analysis, adjusted for subjective health status, COVID-19-related anxiety, and perceived stress, revealed that the probability of having a significant depressive symptom was 1.298 times higher in the quarantined group than in the non-quarantined group (95% CI = 1.030–1.634). This particular model’s Cox and Snell R2 values and Nagelkerke R2 values were 0.141 and 0.249, respectively.




Discussion

This study confirmed the relationship between COVID-19-related isolation and depressive symptoms. Even after controlling for sociodemographic and other health related variables, experiencing COVID-19-related isolation significantly increased the depressive symptoms.

During an infectious disease outbreak, various stressors may arise depending on the characteristics of the disease and quarantine policies. To prevent the spread of infection, many studies recommend maintaining good hygiene and utilizing social distancing (22). Depression may result from this isolation process; however, if a person has pre-existing depressive symptoms, such isolation may affect emotions even in the undiagnosed sub-syndrome group. Mental health challenges that quarantined persons may experience include anxiety, anger, feelings of isolation, boredom, insomnia, and suicidal thoughts (23).

After controlling for sociodemographic variables using the PSM in this study, the proportions of those with significant depressive symptoms in the COVID-19 quarantine or home quarantine experienced group and the non-experienced group were 16.4 and 13.3%, respectively. In a Chinese study of the general population, 28.8 and 16.5% of people complained of moderate-to-severe anxiety and depression, respectively (24). In Italy, reports showed mild post-traumatic stress symptoms in 37.1% of the population and severe symptoms in 20.8 and 17.3% (25). In a cross-sectional study of confirmed COVID-19 patients, 97.2% of patients experienced depressive symptoms and anxiety (26). In studies conducted in Argentina, the findings indicate that isolation poses a risk factor for mental health, particularly for women, young individuals, and those with a history of mental illness (15, 27). Another study has found a decrease in depressive symptoms with increased mobility (28). The significant difference in rates of depressive symptoms between the present study and previous studies may be because we controlled for sociodemographic variables to compare differences between groups within the present study. In addition, it may be related to the modalities of the COVID-19 epidemic across countries and mortality rates from COVID-19, which may influence individuals’ perceived severity of illness (29).

In this study, we aimed to examine the psychological vulnerability to depression in individuals who experienced COVID-19-related quarantine by comparing the differences between those who experienced quarantine and those who did not, using empirical data. We found that after controlling for sociodemographic variables, there were no significant differences between the two groups in COVID-19-related anxiety, subjective health, and perceived stress levels, except for the mental health variable depressive symptoms, contrary to our hypothesis. However, previous studies have reported that COVID-19-related quarantine not only increases depression and anxiety, but also exacerbates pre-existing mental illness in individuals (30, 31). Furthermore, individuals who experienced quarantine due to COVID-19 infection had significantly higher stress levels (32). The findings of this study may be inconsistent with those of previous studies because we controlled for sociodemographic variables that may affect mental health with PSM, which did not show a difference between the two groups. In addition, it may be that during the COVID-19 pandemic, not only the quarantine-experienced group but also the non-quarantine-experienced group experienced social isolation due to various prevention policies, including social distancing, related to COVID-19 infection (33).

In the present study, depressive symptoms were significantly higher in the quarantined group; conversely, there was no difference in anxiety level between the groups. In a previous study, among COVID-19 patients who were hospitalized, 50% experienced depressive symptoms during hospital isolation, but this decreased to 10% after discharge (9). There were also significant symptoms of anxiety during treatment, which also decreased after discharge. However, understanding that anxiety is considerably influenced by situational aspects, we could not confirm these results because this study did not compare anxiety before and after isolation.

The emotional difficulties associated with COVID-19 may be more likely to appear if they are accompanied by a history of psychiatric illness, social stigma, unstable employment status, and a long quarantine period (26, 34). A study of hospitalized COVID-19 patients reported that they received more antipsychotics and benzodiazepines than patients who did not have COVID-19 (35).

Patients with a psychiatric history experienced an exacerbation of their psychiatric issues during the COVID-19 pandemic. Additionally, a report revealed that initial psychosis, delirium, and mood disorders may have appeared for the first time in patients without pre-existing psychiatric diseases (36). The results of this study showed that the isolated group had significantly higher depressive symptoms. Though these results did not confirm the causal relationship between depressive symptoms and isolation, it is highly likely that isolation increased the depressive symptoms.

Furthermore, the characteristics of COVID-19 itself include the ability to infect others (transmissibility), the fact that it is a new infectious disease (lack of information), and the uncertainty of its future trends (unpredictability). Indeed, an epidemic is not a one-time event but a series of occurrences until it is resolved. An infectious disease patient is not only a victim of a disaster but also a perpetrator who can transmit the disease (37); therefore, they are often criticized, shunned, and may experience guilt for having infected or quarantined family or friends (9). For some patients, experiencing the death of a family member in isolation may impede the natural mourning process (38).

As previously mentioned, among 10 patients who were hospitalized with mild COVID-19 pneumonia, 50% had depressive symptoms during treatment, but this decreased to 10% after discharge (9). By contrast, in a study of 107 patients who had no symptoms or very mild symptoms, 24% complained of depression, 15% complained of anxiety, and 11.2% complained of suicidal thoughts during the first week of admission (34). This is consistent with the results of this study, i.e., that isolation or hospitalization itself significantly affects depressive symptoms.

However, the opposite scenario has also been observed. In a Chinese study conducted in February 2020, approximately 20% of 50 people quarantined for COVID-19 experienced anxiety and depression; incidentally, the percentage was not significantly different from that of the control group who did not undergo quarantine (39). In a Korean study, the rate of post-traumatic stress symptoms among quarantined individuals was higher than that of the general population (25 and 10%, respectively) (40). However, follow-up studies are required to confirm this, given the small sample size of quarantined persons.

In any case, support for maintaining and promoting mental health is needed for COVID-19 patients who are quarantined in hospitals and for close contacts who are self-isolating at home (41). To reduce the loneliness caused by isolation, remote communication using smartphones must be encouraged; additionally, isolated individuals who complain of depression and anxiety need interventions such as evaluation and counseling by a mental health professional using remote communication (42, 43). In addition, providing accurate and prompt information related to COVID-19 is necessary to reduce uncertainty in those infected with COVID-19 and those in self-quarantine. Policy support that can minimize the effect of social stigma related to contracting COVID-19 is also needed.

This study is a secondary analysis using data from the 2020 KCHS. The primary survey did not classify respondents based on those who experienced hospitalization due to COVID-19 and those who self-isolated to prevent the spread of COVID-19. As a result, the effect of COVID-19 itself on depressive symptoms could not be controlled. In addition, the amount of time between the quarantine or self-isolation and the survey date was not known. Therefore, the results reflect the participants’ status immediately after the impact of the infectious disease, and additional research is needed to confirm the long-term effects. Certain other potential factors were also excluded. Furthermore, in interpreting the results, it is crucial to consider that the main variables were measured using self-report questionnaires, making it impossible to control biases such as social desirability or recall bias. Because of the cross-sectional study design, it is not possible to draw firm conclusions on the association between depressive symptoms and COVID-19-related isolation. And this study was conducted in one country and there may be limitations in generalizing the findings to other cultural contexts or regions with different healthcare systems and social settings. Therefore, it is crucial to conduct longitudinal studies in various countries to investigate the impact of quarantine, related to COVID-19, on mental health.

Nevertheless, this study evaluated the COVID-19 related anxiety, depressive symptoms, and stress experienced by participants, inclusive of their quarantine status. In addition, the effect of confounding variables was statistically corrected by matching the propensity score to improve the balance between groups. This study confirmed that the probability of experiencing depressive symptoms was relatively high in the group that experienced COVID-19-related isolation.



Conclusion

In short, this study attempted to confirm the effect of COVID-19-related quarantine on depression by using the PSM method. The probability of depressive symptoms was significantly higher in the quarantined group than in the non-quarantined group. The results of this study reveal the need for mental health resources and support for people undergoing COVID-19-related quarantine. When coordinating the appropriate support based on the characteristics of a disaster, such as an infectious disease pandemic, it is necessary to consider mental health issues as well as physical health.
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Objective: This study sought to understand the mental health issues, mental health support and efficacy of that support among university students.

Participants: All students enrolled in a College of Arts and Sciences at one mid-size university received an email that contained a link to an anonymous, online questionnaire developed and disseminated through PsychData. 162 students completed the questionnaire.

Methods: Mixed methods: Data was summarized using descriptive analysis, testing for significance, testing for differences, and content analysis.

Results: Participants reported high levels of anxiety (76%) and depression (65%). Results indicated that participant demographics were associated with types of mental access, and support. Unexpected results included lack of knowledge or information on cost, and how to access mental health services hindered access for participants, and although telehealth was the most widely used support, in contrast to other studies, participants indicated a preference for face-to-face mental health services.

Conclusion: Results highlight the need for improving communication about and access to mental health services in higher education Recommendations and implications for policy and support services are provided.
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Introduction

College students have shown an increased risk of psychological issues across a broad range of mental health problems that predate the pandemic (1). However, mental health concerns increased significantly across a diverse range of global, geographic regions and college student populations during the pandemic leading to speculations that college students are “uniquely vulnerable to mental disorders and stress” (p. 457) particularly during public health crises (1). Data from Texas A&M University, for example, found that out of 2031 undergraduate and graduate students, 48.14% showed moderate-to-severe levels of depression, 38.48% with moderate-to-severe levels of anxiety, and 18.04% exhibited suicidal thoughts during the pandemic (2). Lee et al. (3) noted similar results in their study of 200 college students, in which 60.8% of respondents reported an increase in anxiety and 54.1% reported an increase of depression since the onset of the pandemic. Furthermore, in a smaller investigation of predominately female college students, results revealed that students who completed measures of mental health symptoms and stress during the pandemic, reported more symptoms of depression, stress, and alcohol use than a sample of students who completed the same measures before the pandemic (4). Other studies examined the effects of the pandemic among specific college disciplines such as medical students who already were experiencing higher rates of mental issues before the pandemic. The pandemic exacerbated overall rates of depression (18.6%) and anxiety (47.8%), and higher rates associated with being a female medical student, and in the first term of study (5). Research among engineering students highlighted higher levels of distress among historically underrepresented engineering students indicating potential intersectional factors that impacted mental health (6). Additionally, research that investigated the impact of COVID-19 stay-at-home orders on student mental and behavioral health outcomes found that scores on anxiety and depression scales were statistically higher than they had been prior to the pandemic (7).

Despite this uptick in mental health concerns, and pandemic-related research suggesting that the delivery of mental health support had changed to mitigate disparities in mental health-care provisions, use of mental health services among college students remains low (8–10). Moreover, it is unclear what the COVID 19 related mental health service-use outcomes are for college students and whether the shift in campus and community treatment processes and policies improved service access and efficacy. This research investigated the mental health needs of a diverse range of students attending a midsize university located in the Southwestern region of the United States (US), the mental health support received, and the efficacy of that support during the COVID-19 lockdown and continuing COVID waves. In this article, associations between mental health issues, demographic characteristics, access to and efficacy of mental health services are examined, and implications and recommendations for college and university mental health services and broader institutional responses are provided.



Literature review

In the spring of 2020, the World Health Organization, (WHO) declared COVID 19 a pandemic that prompted lockdowns worldwide (11). By April of 2020, higher education institutions in 185 countries were closed, online learning ubiquitously replaced face-to-face teaching, and 1,100 U.S. colleges and universities within all 50 states canceled face-to-face classes (11, 12). Student mental health was impacted globally by a range of issues related to these sudden changes such as the rapid transition to online learning, and social isolation (13). Other risk factors included students’ anxiety about their academic futures, the economic climate, where they lived, and decisions to move from on-campus housing to other housing (14). For example, higher levels of anxiety and depression were noted among Italian students when compared to general workers within the larger population particularly on such variables as one’s own health concerns and fear of COVID which the researchers hypothesized could be linked to anxiety about their futures (15).

Due to the lock down, students were isolated and had to adjust to a lifestyle that diminished real world interactions, and increased internet usage (16, 17). Recent research highlights correlations between social confinement and traumatic distress. For example, 21.4% of students who sought help at a university counseling center experienced the lockdown as traumatic. Risk factors included an “all or nothing thinking style” and the length of time spent in the lockdown (18). Addictive behaviors, such as internet addictions, were also exacerbated by more time spent on computers and electronic devices due to distance learning and to cope with anxiety (19). Notably, the prevalence of depression observed among students was also linked to distance learning (14, 17). As the mode of education changed, students were more likely to experience higher levels of anxiety, depression, substance abuse, and eating disorders particularly as the confinement lengthened (20, 21). For instance, distance learning increased Indonesian students’ feelings of loneliness which negatively impacted their mental health (17).

Studies from the Southern region of the US noted similar and additional results. For example, isolation due to the quarantine, appeared to exacerbate preexisting mental health disorders such as PTSD or depression (4). Substance misuse such as tobacco, alcohol, and marijuana were also linked to mental illnesses including depression, anxiety, hopelessness, and suicidality (4, 19, 22). For college students who were already drinking before the pandemic, obstacles created by online learning were associated with more significant stress and increased alcohol usage (23, 24). These substance-related health risks were public health concerns, indicating a need for a more thorough understanding of the underlying causes, including how people coped with COVID-19-related stress. Indeed, a better awareness of student risk and protective factors during the pandemic could have influenced university support services to increase outreach services and encourage proactive student behaviors, such as seeking social support and mental health services (25).

Similar to the wide range of health care systems worldwide, mental health care and related policies rapidly adapted to meet the needs generated by the COVID-19 pandemic. This shift in mental health services and policies that recommended, and often mandated telehealth presented both innovative opportunities for service users to utilize technology to generate mental health support as well as risks (26). These Telehealth innovations and risks impacted college and university students both positively and negatively. Positive impacts included alternative modes of accessibility with the potential to reach a wider group of students. Yet telehealth was not consistently available and negatively affected those who struggled with internet accessibility issues (26–28). Moreover, issues of digital access disproportionately impacted US students of color such as African American, Latinx, Indigenous, and Multiracial students, during the pandemic who returned to communities unduly impacted by digital access issues (29). Michaels et al. (28) add issues of confidentiality and finding private spaces to access telehealth appointments as problems for students. Nevertheless, the authors reported that students who accessed treatment at an outpatient mental health clinic indicated an overwhelming preference for telehealth due in part to the convenience of this mode of service.

Other issues also interfered with accessing mental services at colleges and universities. Although, telehealth emerged as a way for colleges and universities to provide mental health and victim services to students, some US campus resources were no longer available to students due to funding deficits (30). This was problematic as particularly the decade before the pandemic, the mental health of students in US higher education was a growing issue as evidenced by the 2018 US National College Health Assessment which documented that 62.3% of respondents reported overwhelming anxiety and 41.4 reported beings so depressed they could not function anytime within the previous 12 months (31).The pandemic exacerbated these risks and increased the vulnerability of students to the psychological impact of COVID-19. However, studies indicate even if services are increased, student education and outreach about what services are available, and what mental health and mental health treatment entails, is needed to increase accessibility (32, 33). This is particularly important as mental health issues are a primary obstacle to academic success (9). Nevertheless, only a small percentage of young adults seek professional care and/or care from college and university counseling centers (10, 34). Access and outreach of university mental health services is not only an ethical consideration but also a legal one. Tanabe et al. (33) emphasize that case law recently determined that US universities have duty care which includes protecting students from foreseeable harm. Thus, continued advocacy for fully funded and policy-supported higher education institutional outreach and mental health services in various formats remains a priority (20, 35).

Student identities also played a role in the prevalence of mental health concerns and ability to access care. Within the Southern region of the US, Correia et al. (36) found that restricted access to health care, COVID-19 risk, and disparities in healthcare access, wages and housing, negatively impacted communities, and students of color. Differences in health beliefs and the perceived threat of COVID-19 may have also affected prevention and treatment support (32). Hersch et al. (37) adds the issue of digital disparities among US college students, which unevenly impacted students of color. The intersectionality of identities such as mental illness, racial/ethnic minority, and gender identity, increased the risk of discrimination, health disparities, and heighten health risks (3, 38). Indeed, perceptions of stigmatization due to mental illness and previous discrimination experiences were noted as significant barriers to utilizing mental health services (10, 39). Students who were underrepresented in academia, from underrepresented ethnic groups, new to college, and not residing on campus had a particular need for assistance (40). For students of color, race-based stressors exacerbated by the COVID 19 pandemic remain a particular concern. This could include race-related discrimination, such as discrimination experienced by Asian American students calling for mental health approaches that account for diverse experiences (32).

Thus, the objectives of this study were to understand the responsiveness of student mental health services during the pandemic, the mental health supports students were more likely to access, the efficacy of that support, and gaps or barriers to mental health services. Research questions included:

i) What mental health issues, if any, had participants experienced?

ii) If mental health issues were experienced, what support did participants receive?

iii) What was the efficacy of the support received?

iv) If support was not received, what were the reasons?



Materials and methods


Participants and setting

Data was collected from undergraduate and graduate students enrolled in a College of Arts and Sciences program or course (N = 162) at a midsize, public university located in the Southwest Region of the United States during January–April 2022. The university is located in a suburban setting within a larger metropolitan area. The ethnic diversity of the approximately 16,000 student population is similar to other US metropolitan and Southwest regional universities, and ethnically diverse students make up over 55% of the population. The university offers a wide range of majors but is known for its programs in nursing, education, health care, and arts and sciences (41).

A full population questionnaire was distributed to all students enrolled in the College of Arts and Sciences. This college was selected to recruit participants due to the college’s historical, high student enrolment. Inclusion criteria included enrolment as an undergraduate or graduate student in the College of Arts and Science, began attending college on or after Fall 2020, 18 years old or above. Exclusion criteria included a lack of questionnaire completion.



Ethics statement

The study received approval from the university’s institutional review board (IRB), and all participants received a written study description and informed consent information prior to completing an anonymized survey. The study was initiated by a collaboration of social sciences faculty with interests in student mental health. Faculty were from the institution, and a partnering international university.



Research design and data collection

Using an online questionnaire design, data was drawn from a sample of self-reporting college participants. The questionnaire was designed by the researchers in Psych Data and distributed through a link imbedded in emails or email flyers sent directly to all undergraduate and graduate students enrolled in a College of Arts and Science program or course.

An embedded mixed method design was used, a qualitative component embedded in a quantitative questionnaire. This questionnaire included a combination of dichotomous, Likert, multiple answer, forced choice, fill in the blank, and open questions. Preliminary questions gathered demographic data as well as assessed if participants had been formally diagnosed with a mental health condition since the advent of the COVID 19 pandemic. Open questions explored participant suggestions for improving and/or developing access and efficacy for services based upon their experiences. Additional surveys to assess students’ present mental states were not included in the study design as the intent of the questionnaire was to understand mental health issues experienced by students, the support students received, and the efficacy of that support if they experienced mental health issues. Examples of questions can be found in Table 1.



TABLE 1 Question examples.
[image: Table1]



Data analysis

The variables assessed in the online questionnaire measured participants mental health past and recent history during the COVID-19 pandemic as well as the type and form of treatment provided, treatment follow-up, gaps and/or disruptions to treatment, and treatment efficacy and/or preferences. Descriptive analysis and Kruskal-Wallis H test for comparing the average frequency of support or treatment received across different ethnic groups was utilized. A factor analysis assessed the internal consistency of the questionnaire. Based on 59-items (excluding qualitative responses and items that had zero variance), the Cronbach’s alpha score was α = 0.772. All analyses were performed with SPSS version 28.

Content analysis was used to analyze data obtained from the questionnaires’ open question exploring participant suggestions for improving access and efficacy of services based upon their experiences. We independently coded the data using a deductive, top-down approach coding and categorizing responses based upon frequency of repeated themes within the data that aligned with the research questions addressing access and efficacy of services (42). Responses to the open questions were then linked to the frequencies and percentages derived from the quantitative data or as Braun and Clark (42) contend, content analysis allows for frequency counts. To establish trustworthiness and validity of the qualitative data, data were verified through a triangulation of quantitative and qualitative data. An audit trail was created that included the data files of the questionnaires, and interrater agreement between the researchers.




Results


Research question i: what mental health issues, if any, had participants experienced?

The prevalence of various mental health issues self-reported by students indicated high rates of anxiety and depression. Anxiety was the most reported disorder, affecting 76% of participants. Depression was the second most common, with a prevalence of 65%. Trauma Stress Related Disorder was reported by 28% of the students, and eating disorders affected 19% of the sample. Personality Disorder and Substance Misuse Disorder were the least common disorders in the sample, with prevalence rates of 2.5 and 1.9%, respectively (Table 2; Figure 1).



TABLE 2 Prevalence of mental health disorders or conditions among students (N = 162).
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FIGURE 1
 Prevalence of mental health disorders or conditions among students (N = 162).




Research question ii and iii: if mental health issues were experienced, what support did participants receive? Efficacy of that support?

In a sample of 162 female students at a U.S. women’s university, the majority of participants, 68%, reported receiving no support for their mental health concerns. Among those who did receive support, 8.7% accessed resources through the university counseling center or related university resources, while 23.3% sought help from community mental health providers.

In terms of the types of support received, face-to-face counseling was utilized by 9.9% of the students, telehealth/online counseling by 16%, and medication management by 13%. At-home visits and group therapy in person were less commonly reported, with utilization rates of 1.2 and 2.5%, respectively. Participants who received support and treatment also rated their satisfaction with treatment and its influence on their coping with mental health issues. Fifty percent (N = 50%) indicated satisfaction with treatment, while (N = 50%) indicated neutral, dissatisfied or very dissatisfied (Table 3).



TABLE 3 Mental health support location (N = 103).
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Research question iv: if support was not received, what were the reasons?

For students who did not receive support for mental distress within the last 18 months, various reasons were reported for not utilizing mental health services. The most common reason cited was the cost of services (37.7%). Lack of knowledge regarding types of services offered was reported by 18.5% of the students, followed by lack of payment options 11.1% and stigma seeking services which was also cited as a reason by 11.1% of respondents (Table 4; Figure 2).



TABLE 4 Reasons for not accessing services (N = 162).
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FIGURE 2
 Reasons for not accessing services (N = 162).




How does the average frequency of support or treatment received vary by ethnicity?

The Kruskal-Wallis test results revealed significant differences in the average frequency of support or treatment received among different ethnic groups (H (4) = 12.707, p = 0.013). The median frequency of support or treatment received for the Hispanic/Latinx group (Mdn = 3) is higher than the median for other ethnic groups (Mdn = 2 for Caucasian/White, African American, Asian, and Other). This indicates that, on average, Hispanic/Latinx students received mental health support or treatment more frequently than students from other ethnic groups (Table 5).



TABLE 5 Kruskal-Wallis test for differences in average frequency of support or treatment by ethnicity.
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Qualitative open responses

The following themes reflect a content analysis of student open responses to questions regarding suggestions for improving access and efficacy of services. Themes included a lack of Information about services, the cost of services, and a lack of options. Students expanded on quantitative responses that addressed reasons for not accessing services and/or efficacy of the services as well as suggested improvements. The frequency of their responses generated themes that aligned with research question iii: efficacy of support received and expanded on research question iv. reasons for not accessing services.”.


Lack of information

Similar to quantitative responses in which 28.4% of students indicated that they did not pursue mental health services due to lack of knowledge on types of mental health services or where to access services, open responses elaborated on these concerns. Student responses discussed not knowing of health or mental health services offered on campus. As one participant stated, “I also did not know we had services.” A lack of education on service options was also described by another participant: “In truth when I was struggling the most I needed information on my options.” Other students talked about the lack of information on the campus regarding mode of services offered, “clear communication about the mode of services provided would be helpful!” payment options if students were referred off campus, and education in general regarding mental health treatment. Finally, how to get started with treatment was a common theme among participants.



Cost of services

While almost 48.8% of the participants who were not receiving treatment indicated cost of services or lack of payment options as major deterrents, open responses provided a more nuanced understanding of cost issues. Multiple responses indicated that participants struggled when seeking services at the university counseling center due to lengthy wait times, particularly during COVID pandemic. One participant described struggling with depression and suicidal thoughts and being placed on a wait list that lasted months. Another added, “University Counseling Center resources are great, but many students are unable to take advantage of it due to the limited number of sessions available for scheduling and amount provided to students each semester.” Still others described being referred to community provides due to complex mental health issues and being placed on wait lists again due to a lack of mental health providers in the area.

For participants who were referred to community providers or participants who could not wait for university counseling services, cost/payment options became an issue. As one participant stated, “paying for services wasn’t feasible due to not currently working while in school.” Another added, “More providers are definitely needed at rates that students can afford.” Lack of insurance or insurance restrictions were other limitations or as one participant emphasized “making quality mental health services more accessible to people that cannot afford.” Finally, the lack of financial ability to pay insurance co-payments was another common issue.




Lack of options and accessibility

An emergent finding from the qualitative data was a perceived lack of options to access mental health services. Stemming in part from lengthy wait times at the University Counseling Center, cost when seeking services off campus, and a lack of payment options, participants perceived no significant options for mental health treatment. As one respondent stated, “Many people I know gave up on getting mental health services on campus because of the red tape and the waiting times.” Other participants who were successful in accessing appointments with the university counseling center described a lack of follow through. “I sought services through the school and they told me that my problems were too serious for the services that they offer. They referred me to another counselor outside of the school and she told me the same thing, so I gave up seeking treatment,” When turning to resources off campus, cost immediately became a deterrent: “The only thing that hinders my ability to seek professional help is money and how expensive it is.”


Telehealth

Although 6.2% of students indicated they were unable to telehealth options, 78.8% of those who were able to access services reported using telehealth. Telehealth services were described as helpful by some respondents and undesirable by others. Several students indicated being pleased with the university counseling center services, and telehealth sessions. Students also indicated that telehealth visits with community providers were helpful and one described being able to attend therapy for the first time due to the flexibility of telehealth. Yet others indicated a lack of interest in telehealth. As one student described “Last time I tried to use the university counseling center it was online only and did not help me facilitate a therapeutic connection in the way I needed.” Others talked about their difficulties in finding private spaces for telehealth.





Discussion

Anxiety and depression are among the psychological issues that grew in prevalence during the COVID-19 pandemic. The present study depicted similar experiences among students at Southwestern University. Yet this study also found that the efficacy of mental health services was impacted significantly by participants lack of knowledge about services or information on where to access services, wait times at the university counseling center, and cost of off campus mental health services.

Similar to earlier studies, the majority of participants in the present study did not have a clinical diagnosis, yet approximately 76% reported experiencing anxiety and 65% reported experiencing depression (3, 38). Regionally, these rates are comparable to other universities in the Southwest, such as one study of 195 participants signifying increased anxiety and stress (71%) (9). The present study data is also comparable to National trends. The 2022 Center for Collegiate Mental Health’s (CCMH) annual report, which collected data from 684 college and university counseling centers, reported 68.8% of students receiving services indicated COVID 19 negatively impacted their mental health (43). Notably, annual increases were identified in the areas of trauma, social anxiety, and although anxiety remained unchanged from the previous year, it continued to be the most common problem experienced by students. Conversely, the 2022–23 US Healthy Minds study indicated higher levels of depression than anxiety with 41% of 76,406 respondents reporting depression symptoms and 36% reporting symptoms of anxiety (44). The present study echoes these national trends in reporting higher rates of anxiety and depression. These mental health issues could be due the mode of study during the pandemic and the sudden switch to exclusively online teaching methods, and concomitant stressful workloads (45, 46). Additionally, student anxiety has been significantly correlated with anxiety about the future and fear of contracting COVID-19 (45, 47).

Supporting earlier studies, the present study indicated that Telehealth was the most popular type of mental health care during the pandemic (28). Hersch et al. (37) suggest this could be due to ease of access offered by telehealth which increases both attendance and participation. However, participants in the present study expressed a desire for in-person counseling, or at least some in person counseling, as one participant expressed. “it was only via tele-health and at the time I wanted My first appointment to be face to face.” This contrasts with some studies where levels of satisfaction with telehealth were comparable to face-to-face counseling (27, 28). Telehealth services could also present other disadvantages for those who need it most. Digital disparities such as access to necessary technology (and knowledge of how to use it), internet access, and finding private spaces to access counseling are issues noted in other research studies (8, 37). Nevertheless, the use of technology and telehealth is also a possible response to college students’ mistrust, stigmatization, and reluctance toward utilizing mental health treatment (37, 48).

Like many college and university campuses, the university and university counseling center highlighted in this study, delivered services primarily through HIPPA compliant, virtual platforms during the pandemic through the present and emphasized delivery of culturally responsive mental health services. Yet, a significant portion of students in this study did not receive support for their mental health issues, and less than 10% utilized the university counseling center. Comparable results are found in various other studies reporting significant increases in student anxiety and depression during the pandemic, but low usage rates of mental health services, on or off campus (3, 10, 44, 49). However, 28.3% of participants in the present study indicated that it was a lack of information on types of services or where to access services that negatively influenced their ability to seek support. As one participant emphasized “it would help a lot to advertise these services.” Mohlmann and Basch (50) argue the importance of clear university messaging, and ways that consistent messaging can build understanding of support and build resilience during crises such as the COVID-19 Pandemic. Consistent and clear messaging describing the types of counseling support services offered on campuses, cost or no cost of services, and mode of services offered such as telehealth and face-to-face could positively influence student access of services. Yet participants who were aware of the university support services reported additional issues of wait times, and if referred off campus, were again impacted by wait times as well as cost of the services. Lee et al. (49) adds issues of out of state and international students who would not be able to use virtual counseling due to out of state restrictions for licensed counselors as well as remote access problems. However, nationally, issues of university counseling wait times were steadily increasing even before the pandemic due to the rise in mental health problems among students and lack of providers (37). In light of the pandemic related negative effects on students’ mental health, funding that provides for greater access to mental health care, such as delivery of mental health services in multiple formats to ensure students’ well-being and safety, should be prioritized as much as, if not more than, their education (20, 35).

This research also revealed which participants were using on or off campus mental health services and which participants were not. In the present study, it was Hispanic/Latinx students who received the most support. Possible explanations include what Kessler et al. (51) (p. 15) refer to as “the increased risk of pandemic related stressors” and post COVID disasters for disadvantaged groups. For students of color this included carrying an unequal burden of financial stress, limited healthcare resources, illness and death impacting them, their families, and their communities during the pandemic (3, 38). Other research supports findings that students with the most psychological distress do seek support from university counseling centers with few differences in utilization among racial and ethnic groups (10, 49). For example, similar results to the present study were reported by Lee et al. (49) who found usage of on campus mental health services was 3.9% higher for African American students and 2.0% higher for Hispanic students than white students. Contrasting studies, however, have indicated that students of color are historically less likely to access mental health services due to negative views of mental illness and/or treatment and stigma beliefs related to mental illness (52, 53). Indeed, 11% of participants in the present study indicated that stigma was a reason for not seeking services. Other potential explanations for why Hispanic/Latinx students were more likely to seek and obtain services include that the institution where the study took place was a Hispanic Serving institution, so although students overall indicated a lack of knowledge of types of services, some messaging targeting this group was successful.


Implications for policy and services

Although the COVID-19 pandemic transformed the delivery of mental health services internationally, gaps remain in higher education. The following service and policy implications and recommendations address accessibility gaps, improving outreach, and reducing the stigma of seeking services. These recommendations also address United Nations sustainability development goals (SDG) 3 and 4: Good Health and Well Being, and Quality Education (54).

Results from this study indicated that a lack of knowledge regarding the services was a major deterrent. When addressing mental health on college campuses, the American Council on Education called for university leaders to also focus on consistent outreach and communication with students regarding mental health, wellbeing, and services available to them (55). At the level of on campus services, as on-campus counseling is often free to students, university support services can ensure that students are aware of the services that do exist. An additional awareness strategy could be developed such as a mobile app that includes a map of mental health providers on and off campus, service descriptions, and online appointment scheduling (56).

Yet more than a lack of knowledge, wait times can significantly impact participants ability to access services and in turn impact the efficacy of campus counseling services to meet existing needs. Lack of funding, staff shortages, and increasing numbers of students seeking services all impact mental health support and delivery. Thus, offering services in different formats, that include telehealth and the infrastructure to support it, could provide greater access and flexibility for both counselors and students, and potentially ease wait times (37, 48). Other changes could include easing state restrictions for counselors delivering services to students/clients that are out of state. Examples include some potential easing of restrictions that allow university-based counseling centers to provide remote services beyond state borders, and interstate compacts that allow counselors to deliver services in other states that recognize the compact (37).

Finally, to reduce stigma and boost outreach efforts and care usage, higher education institutions can provide culturally relevant mental health education for students (53). This should include awareness programs that address stigma surrounding mental illness and challenge myths about mental illness, and seeking treatment (52). Subsequently, understanding social and cultural diversity issues and how these issues affect seeking mental health services is also a crucial part of delivering mental health services to student populations.



Implications for future research

Future studies should examine mental health access among college campuses to strengthen policies and services that support student mental health. A comparative study among colleges and universities in various regions or nationally, could elucidate issues and best practices to address access of mental health services. Additional research is also needed to understand student mental health access and outcomes for students who are referred off campus. Finally, telehealth was the mode of support that study participants said they relied on the most, yet it was also viewed as a deterrent by some. Longitudinal research that compared formats of mental health delivery, usage rates and mental health outcomes among different racial and ethnic groups within university support services could strengthen both access and efficacy of services.



Limitations

The questionnaire distribution was limited to one Southwestern university, and the college of arts and sciences. Although this study cannot be generalized to other university contexts, the study findings were similar to earlier studies that found a high prevalence of anxiety among participants and higher usage rates among specific groups (3, 49). This study also had a risk of sampling bias as the sample was a convenience sample, and participants with an interest in mental health, mental health history or were in distress, may have been more likely to complete the questionnaire. Additionally, mental health status or ability to access services could have changed for participants over time. Thus, a longitudinal study design would have the potential to capture data regarding efficacy and access of mental health services over time.




Conclusion

Despite high rates of anxiety, depression, and stress among college students during the COVID 19 pandemic, student access to services was hampered by a lack of understanding or knowledge about services, and/or on campus waiting lists or off campus service costs. This study can inform university mental health policy and services to increase outreach and access of mental health services. This study also addresses the 2030 UN Agenda for Sustainable Development by elucidating obstacles to student wellbeing (SDG3) which could negatively impact students’ ability to achieve a quality education (SDG4) (54). Offering mental health services in different formats to increase flexibility as well as fully funding college and university counseling services could provide greater access and address stigma that may prevent some students from seeking services. Yet, some participants who could access telehealth services still preferred face-to-face counseling, suggesting unexplored obstacles in the provision of mental health services for college students, a need for further research on the types of mental health delivery that best meet the needs of diverse student populations, and a modification in university policies to address service access and delivery.
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Since the end of 2019, the global spread of COVID-19 has represented a historic event that changed our way of treating patients globally. The use of long-acting injections (LAI) antipsychotics was emphasized. Our goal was to investigate the impact of COVID-19 on the frequency of prescribing LAI and compare it with a period before. All patients (198) who started LAI-risperidone or LAI-paliperidone for the period 2017–2022, in Kragujevac, the city in Central Serbia, were considered. The frequency of prescribing LAI before and during COVID-19 and the total number of prescribed LAI per year were compared. Separately, the frequency of prescribing LAI-R and the frequency of prescribing LAI-P were compared. The significant (p < 0,05) increase in the use of LAI risperidone and paliperidone was in 2020 and 2021 [per year 2017(3), 2018(6), 2019(26), 2020(75), 2021(55), and 2022(33)]. The significant (p < 0,05) increase in monthly and quarterly preparations of LAI paliperidone was in 2020 and 2021 relative to the years before the pandemic. As the pandemic weakened, the inclusion of LAI paliperidone therapy weakened during 2022. A significant increase in usage of LAI risperidone was in 2022, and in 2020 and 2021 was as it was in the period 2017–2019. During COVID-19, especially in years when COVID-19 restriction measures were stricter, there was a significant change in the application method of antipsychotic therapy in favor of LAI. Regardless of the increase in treatment costs, patients’ interests and protection were prioritized in the treatment process.

KEYWORDS
 COVID-19 pandemic, LAI risperidone, LAI paliperidone, mental health, psychotic disorders


Introduction

In most countries, the COVID-19 pandemic started suddenly and without warning. The WHO labeled it a pandemic on March 11, 2020, after the first cases were identified in late December 2019 (1). The complexity of health systems worldwide and the challenges of obtaining accurate infection and immunity data contribute to the unexpected nature of COVID-19’s development. Most countries used lockdown as a containment method considering the pandemic’s severity. The pandemic has had far-reaching repercussions on our lives, as well as our jobs. Physical distancing of the general population and isolation of cases was proposed as the most effective measure of disease prevention (2). While the effects of lockdown and isolation have been extensively studied in individuals with mental health problems, the general population, special vulnerable populations, and health care providers, it was less investigated how they impacted treating trends (doses, formulations, regiment).

Disorders from the psychotic spectrum group are mostly chronic diseases that require long-term pharmacotherapy. The advent of antipsychotics in the middle of the 20th century enabled good control of the positive symptoms of schizophrenia, eliminating or reducing them to a tolerable level in as many as 70% of patients. Antipsychotic maintenance therapy is recommended indefinitely, even for those who have achieved remission after a first psychotic episode (3). Compliance with oral maintenance therapy is estimated to be only 40–60% 1 year after symptom reduction of an acute episode of schizophrenia. Inadequate adherence during the maintenance period in patients with psychotic alienation is associated with higher rates of relapses, and frequent hospitalizations, creating potentially enormous costs and burdens for the patient and his family, as well as worse long-term outcomes. The goal of developing long-acting injections antipsychotics was to establish better compliance, a stable drug dose in the blood, and improve the cognitive status and quality of life of these patients (4). The availability of LAI paliperidone and risperidone is quite wide. Namely, in Serbia patients can receive LAI risperidone in a two-week regimen and LAI paliperidone in a monthly and three-month application regimen at the expense of the insurance and without additional payment when it is recommended by specialist of psychiatry.

Due to the lockdown that we were all in, the treatment of many somatic and psychiatric disorders has changed. The COVID-19 pandemic presented a challenge for all health professionals who provide services to patients with schizophrenia and other psychotic spectrum disorders. To prevent relapses or exacerbation and their consequences, continuity of medical care is crucial for these patients. So, we found ourselves at the point where the need for increased care and restrictions of isolation collided. The LAI antipsychotics were emphasized during the COVID-19 pandemic. LAI ensures treatment continuity for a certain longer period (1 to 3 months without in-person visits). This is advantageous under specific situations which include no access to health care for a certain time such as lockdown in the pandemic. Our goal was to investigate the impact of the COVID-19 pandemic on the frequency of prescribing LAI and compare it with a period before the pandemic.



Methods


Data collection and participants

Our research involved 198 patients who started risperidone or paliperidone LAI in the period 2017–2022, in Kragujevac, city of Central Serbia. The study was conducted at the Clinic for Psychiatry, University Medical Center Kragujevac. The research was approved by the Ethics Committee of the University Clinical Center Kragujevac. Data on patients, medications, and doses were collected from the database located within the Clinic for Psychiatry, the University Clinical Center, and its long-acting injection outpatient clinic.



Inclusion and exclusion criteria

Inclusion criteria for the study were diagnosis from the spectrum of psychotic disorders confirmed by DSM-5 for which the use of LAI Risperidone and Paliperidone is registered, stable status of illness at the time of recruitment, patients treated as outpatients, having stable maintenance doses of their LAIs. Exclusion criteria were unstable (exacerbation) of illness, hospitalized patients, patients with other psychiatric comorbidities, patients with somatic comorbidities, and the use of concomitant therapy that requires frequent visits to a psychiatrist.



Statistical analysis

For the purposes of this study, comorbidities were not considered even though they are common in this population (5). We compared the trend (frequency) of prescribing LAI before and during the COVID-19 pandemic. Separately, the frequency of prescribing LAI of risperidone and the frequency of prescribing LAI paliperidone. Also, the total number of prescribed LAI per year was reached. Chi-Squared test was used to compare using of investigated drugs before and during pandemic. All data were analyzed using IBM SPSS software, version 21. The statistical significance threshold was set at 0.05.




Results

Overall, 198 patients receiving LAI paliperidone and risperidone LAI were identified. According to gender, there were 67 females and 131 males. The largest number of patients were middle-aged, 30–55 years old. In terms of education, 72% had a secondary education, 15% had a university degree, and 3% had no schooling or completed elementary school. The characteristics of the sample are shown in Table 1.



TABLE 1 Sociodemographic data.
[image: Table1]

During the COVID-19 pandemic (period 2020–2022), there was a significant change in the application method of antipsychotic therapy in favor of LAI, compared to the period before the pandemic (from 2017 to 2019) (χ2 = 9,111; p = 0,011). The number of every followed dosing form by period of observation is presented in Figure 1A. Compared individually, monthly, and quarterly preparations of LAI paliperidone had a significant increase in usage, compared to LAI risperidone (χ2 = 6,215; p = 0,013). The number of patients that use any followed dosage form by year is presented in Figure 1B.

[image: Figure 1]

FIGURE 1
 (A) Prescribing of LAI before and during COVID-19. (B) Prescribing of LAI before and during COVID-19. LAI-R, LAI risperidone; LAI-P(m), LAI paliperidone monthly; LAI-P(q), LAI paliperidone quarterly.


The total number of patients that were introduced to LAI risperidone and paliperidone therapy, according to the year of introduction and according to the long-acting drug that was prescribed is shown in Table 2. From the results, we can observe an increase in the use of LAI risperidone and paliperidone markedly in 2020 and 2021. Per year it was 2017(3), 2018(6), 2019(26), 2020(75), 2021(55), and 2022(33) patients.



TABLE 2 The number of patients and percent of patients with LAI antipsychotics therapy by year.
[image: Table2]

Separately, the use of monthly and quarterly preparations of LAI paliperidone was significantly higher in 2020 and 2021 relative to the years before the pandemic (2017–2019). However, as the pandemic weakened, according to our research, the inclusion of LAI paliperidone therapy weakened during 2022. On the other hand, our results showed an increase in usage of LAI risperidone in 2022. There was not a significant difference in 2020 and 2021 compared to the period 2017–2019. The trend lines of usage of every followed dosage form are presented in Figure 2.

[image: Figure 2]

FIGURE 2
 Comparison of drug prescriptions by year. LAI-R, LAI risperidone; LAI-P(m), LAI paliperidone monthly; LAI-P(q), LAI paliperidone quarterly.




Discussion

Our results indicated that during the COVID-19 pandemic a significant change in the application method of antipsychotic therapy favoring LAI antipsychotic therapy. LAI paliperidone had a significant increase in usage during the pandemic, while LAI risperidone was prescribed less during the pandemic. The reason for the increase in the use of medication that requires less frequent visits to health facilities should be sought in an attempt to reduce the risk of infection and consequent damage. By using these LAI, the number of patients contacts (GP, psychiatrist, nurses, pharmacist, other patients…) was significantly reduced, practically protecting them. This fact is confirmed by the data that two-week visits were on the decline in favor of monthly and quarterly visits. To our knowledge, this is the only study that compared the prescribing of LAI risperidone and LAI paliperidone before and during the coronavirus pandemic. During the literature search, we found some other studies that compared LAI of other and different antipsychotics.


Comparison with previous studies

There are many changes that the coronavirus pandemic leads to. New techniques and methods were proposed to prevent the spreading of the virus and protect us and patients from the disease. In the literature search, there is one study that shows an increase in the use of LAI antipsychotics, they observed the use of LAI aripiprazole compared to LAI risperidone (6). A statistically significant and consistent increase in weekly aripiprazole depot mentions from March 2020 to September 2020 was observed. Risperidone depot mentions were reduced in March, June, August, and September 2020, which is consistent with our findings.

A previous study on this topic was based on creating programs that provide telehealth services to patients with schizophrenia, improving communication with patients, and promoting telepsychiatry as a new method of care during the pandemic. The onset of the COVID-19 pandemic was associated with a rapid and major shift in the mode of mental healthcare consultations. Early on, in-person visits were switched to remote (online) visits, then afterward switched back to in-person mode. They showed that the incidence of missed appointments decreased as appointments changed from in-person to remote between April and June. Telepsychiatry was suggested as a great option for many mental health problems, but schizophrenia is not one of them due to the lack of insight of these patients about their medical condition (7). During the COVID-19 pandemic, there was flourishing international scientific production, and a large percentage of published articles with data often collected through surveys or telemedicine, which have been adapted due to the impossibility of physical contact during the lockdown period (8).



Clinical implications

LAI antipsychotics were suggested as a mainstay in the treatment of schizophrenia and related psychotic spectrum disorders because of their prolonged effect and consequent prevention of nonadherence that results in relapses and hospitalizations (9). The clinically meaningful superiority of depot medication compared to oral antipsychotics in patients with schizophrenia has been confirmed by the findings that depot formulations significantly reduced relapses from an average of 33.2 to 21.5% (10). Their usage was justified during the pandemic, even if these visits may increase the risk of infection for patients and providers (11). Although schizophrenia is considered a rare disorder, the main problem is its early onset, the chronic nature, and the course of the disease, which presents with exacerbations, frequent progressive worsening, and high comorbidity. Pharmacoeconomically the disease represents a heavy burden on society. In global consumption, direct costs related to treatment represent the lowest proportion. On the other hand, indirect costs, which are an expression of the effects of disorders and effects on care costs, occupy about 60–65% of costs (12). Adequate adherence to a treatment plan is crucial for successful mental healthcare management. For patients diagnosed with schizophrenia and another psychotic spectrum, failure to attend outpatient care following admission increases the risk of relapse and rehospitalization, which relates to larger additional medical costs. The highest costs relate to hospitalization (52.5 – 80.7% of the total costs of care). Adherence is closely related to relapses and hospitalization, as these patients will inevitably relapse at some point after drug discontinuation (13).

According to previous systematic reviews, the patient’s adherence to LAI paliperidone and LAI risperidone was slightly higher compared to oral antipsychotics, and traditional depots, although they are considerably less expensive than injectable drugs, cost the most overall for patient care due to their lower rates of effectiveness and adherence (14). Moreover, it was shown that LAI paliperidone was associated with a lower risk of healthcare resource utilization compared to oral antipsychotic therapy: in the LAI paliperidone group, the risk of an inpatient hospital admission and mental-health-related utilization was statistically lower (both p < 0.0001), as well as the risk of an emergency department visits (15). These results support the fact that the use of LAI antipsychotics during the COVID-19 pandemic is one of the good measures to prevent relapse. Patients who come in at two-week, monthly, or three-month intervals are at a lower risk of getting an infection, compared to patients who are on oral therapy (16).



Pharmacoeconomic implications

There are many studies concerning the pharmacoeconomic aspects of the use of LAI antipsychotics. Compared to oral medications in a recently diagnosed group, the use of LAI paliperidone is related to higher pharmacy costs (17) Furthermore, it was shown that monthly prescription drug costs for the LAI paliperidone group were higher than the oral antipsychotic therapy group, both for all-cause pharmacy costs (p < 0.0001) and mental-health-related costs (p < 0.0001) (15).

On the other hand, a higher percent (about 55%) of the mental-health-related prescription drug cost associated with LAI paliperidone was offset by lower costs of mental-health-related inpatient and outpatient care and the (p < 0.0001) (15). The economic impact on the budget of prescribing LAI paliperidone appears advantaged compared to the use of oral antipsychotics, also considering second-generation antipsychotics (16). Despite a common active ingredient, treatment with LAI paliperidone represents a cost-effective choice over LAI risperidone. The therapy with LAI paliperidone has shown better treatment patterns, improvements in adherence, lower discontinuation rates, as well as a longer period of days of LAI coverage (18, 19).

Furthermore, many studies conducted across the world confirmed the advantage of LAI paliperidone’s better therapy pattern compared to LAI risperidone for treating patients with schizophrenia because of clinical and economic advantages. The lower overall cost to the healthcare system and greater clinical benefits were confirmed. The higher price of the drug was more than offset by savings accrued from less frequent drug administration and higher adherence rates. Overall, the cost of treatment has shown slightly lower for the healthcare system when PP-LAI was used, despite a higher acquisition cost (10, 20–22).

WHO reported higher health spending in response to the global COVID-19 pandemic. In 2020 reached US$ 9 trillion, or 10.8% of global gross domestic product, and was highly unequal across income groups. Higher health spending was an indicator of the priority given to health, which increased from 2019 to 2020 in all income groups except high-income countries (23).



Limitations

This study was conducted at the University Clinical Center Kragujevac and the Faculty of Medical Sciences, and it is a local investigation. The study is limited to one center and a part of a country in Central Serbia, which may not be representative of broader prescribing patterns. The small sample of included patients, and the little ability to monitor other variables such as drug availability, patient preferences, clinician biases, comorbidities, or previous treatment history.



Future implications

These trends can be significant in the future in the next potentially major crisis. Moreover, we can conduct surveys from the perspective of patients and their satisfaction with these prescribing trends. It is also possible to monitor the quality of life of these patients with such trends. This study can serve as an initial study for a more detailed pharmacoeconomic study and its impact on the improvement of health care.




Conclusion

Our results showed that the use of LAI paliperidone in relation to the use of LAI risperidone increased during the lockdown period of COVID-19. One of the reasons can be that LAI paliperidone requires less frequent visits to the health clinic and therefore the patient’s exposure to risk factors is lower. Regardless of the highest pharmacy costs of LAI antipsychotics compared to oral medications, during the COVID-19 pandemic, we can assume that the safety of the patients was a priority in the treatment process. During the pandemic period, especially in years when COVID-19 restriction measures were stricter usage of therapy that allows the patients to visit the clinic less often was on the rise. In the long term, the lower overall cost to the healthcare system and greater clinical benefits were previously confirmed, and our system was able to provide more care with the same budget.
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Objectives: The main objective was to explore the psychological impact of the French lockdown during the first wave of the COVID-19 pandemic on nursing home residents, their relatives, and healthcare teams, as observed by mental health professionals.

Design: A national online cross-sectional survey was conducted from May 11 to June 9, 2020.

Setting and participants: Respondents were psychologists, psychomotor therapists, and occupational therapists (mental health professionals).

Results: A total of 1,062 participants responded to the survey, encompassing 59.8% psychologists, 29.2% occupational therapists, and 11% psychomotor therapists. All mental health professionals felt fear (76.1%), fatigue and exhaustion (84.5%), and inability to manage the emotional burden (78.4%). In nursing homes with COVID-19 cases, residents felt significantly sadder (83.2%), more anxious (65.0%), experienced more anorexia (53.6%), resurgence of traumatic war memories (40.2%), and were more often disoriented (75.7%). The suffering of relatives did not vary between nursing homes with and without COVID-19 cases. The nursing staff was heavily impacted emotionally and was in need of psychological support particularly when working in nursing homes in a low COVID-19 spread zone with COVID-19 cases (41.8 vs. 34.6%).

Conclusion and implications: Primary prevention must be implemented to limit the psychological consequences in the event of a new crisis and to prevent the risk of psychological decompensation of residents and teams in nursing homes.

KEYWORDS
 COVID-19 pandemic, psychological impact, lockdown, nursing homes, residents, health professionals, families


1 Introduction

The emergence of COVID-19 on December 31, 2019 marked the inception of a global health crisis that rapidly escalated into a pandemic of unprecedented scale and impact. Aalto et al. (1) highlighted the profound influence of the virus within nursing homes (NHs), emphasizing its substantial impact on both mortality and morbidity.

Canoui-Poitrine et al. (2) observed a substantial surge in excess mortality in French NHs during the initial COVID-19 wave (March–May 2020). Within this period, French NHs reported a significant increase in fatalities, registering 13,505 additional deaths, reflecting a 43% rise in mortality rates. Overall estimations for the NHs population suggested they contributed to 51% of the excess deaths in the general population.

These findings underscore the considerable impact of the pandemic within these facilities and underscore the pressing need to comprehend its psychological repercussions on residents, families, and healthcare professionals. This challenging period was characterized by encounters with mortality, infections, resource scarcities, and strained healthcare services, all significantly impacting the mental well-being of the residents (3–5).

The initial COVID-19 lockdown in France, spanning from March 17th to May 11th, 2020, imposed stringent measures aimed at curtailing the spread of the virus. These measures encompassed restricted movement, closure of non-essential public spaces, and the transition to remote learning for educational institutions. This period significantly impacted NHs, where rigorous protocols were implemented to shield residents. These protocols included the suspension of family visits and the enforcement of strict health measures, exacerbating residents’ isolation and emotional distress. The lockdown revealed the specific challenges faced within NHs, highlighting residents’ vulnerability to the virus and intensifying emotional strain due to restricted social interactions.

Healthcare teams navigated complex conditions to ensure residents’ care while aimed to safeguard their health. Among the NHs staff, mental health professionals such as psychologists, psychomotor therapists, and occupational therapists played a pivotal role in prioritizing and enhancing residents’ psychological well-being, particularly during the lockdown period. To assess the emotional and psychological impact of the initial pandemic wave and lockdown on NH residents, families, and health professionals, we conducted a nationwide survey, gathering insights from mental health experts.

The initial wave of COVID-19 posed a lot of challenges to NHs, manifesting in high mortality rates and strained resources. Residents experienced mortality, infection, and limited medical support, significantly affecting their mental health. The absence of social connections further deteriorated well-being, particularly for those directly affected by COVID-19.

Additionally, the absence of social connections and activities further exacerbated the challenges faced by NH residents (6, 7), especially for those affected by COVID-19 (8). During the COVID-19 period, health restrictions and lockdown have impacted the whole world. Older people, particularly vulnerable, have been significantly affected by the crisis (9). Studies reported a high prevalence of psychological symptoms such as anxiety, depression, and fear during this period (10, 11). One of the primary causes of psychological distress among the older adult during the health crisis is attributed to social isolation (12, 13). According to Plagg et al. (14), the pandemic has triggered feelings of fear, loneliness, and social isolation among old people. These emotions could weaken their resilience; subsequently further compromising their psychological and subjective well-being.

Cerbara et al. (8) conducted a study shedding light on the interconnection between primary emotions and Maslow’s hierarchy of needs, accentuating the prioritization of essential physiological requisites during crisis scenarios. This association implies the prevalence of fear, anger, and sadness across diverse demographic segments, with anger and disgust particularly manifesting when individuals perceive a threat to meeting their fundamental needs, notably economic security. This investigation underscores the pivotal significance of comprehending emotional experiences within NHs settings amid the COVID-19 crisis, elucidating how altered fundamental needs have instigated a surge in adverse emotions within these facilities.

More recently, a study by Crespo-Martin et al. (15) highlighted the COVID-19 restrictions in NHs, which had a significant impact on residents. The authors found a disruption in residents’ routines leading to feelings of fear, loneliness, and a withdrawal from certain activities. However, the study also emphasized strong resources like social connections, spirituality, and gratitude. Another study conducted by Oliveira et al. (16) demonstrates that during the initial lockdown in Spain, the psychological well-being of NH residents was considered. The study indicates minimal psychological impact on residents, caregivers, and families due to significant resilience capacities (protective factors).

This study delves into the emotional impact of COVID-19 lockdowns in French NHs, focusing on healthcare professionals, residents, and families. The aim had been 2-fold: firstly, to comprehend the crisis-induced needs for refined crisis management strategies (17, 18) and secondly, to explore the psychological impact during unprecedented circumstances, shedding light on coping mechanisms (18). This research, conducted post-lockdown, provides crucial insights into vulnerable populations’ experiences (19, 20).

The study’s hypothesis focuses on the psychological challenges faced by residents, caregivers, and families, positing the emergence of emotional, behavioral, and cognitive symptoms due to the crisis’s exigencies (21). It captured real-time psychological states, distinct from declarative data. This field study gathered perceptions from mental health professionals, providing a unique insight into crisis-induced emotional impacts within NHs.



2 Methods

The authors used the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) cross-sectional reporting guidelines.


2.1 Study design and participants

This online and cross-sectional survey of mental health professionals (psychologists, occupational therapists, and psychomotor) working in nursing homes was conducted from May 11 to June 9, 2020, during the national lockdown in France. Its objective was to collect data on how the crisis was experienced from a psychological perspective by three key populations in NHs: residents, health professionals, and families.


2.1.1 Tool creation

A questionnaire was developed to gather as much information as possible from professionals. This questionnaire was reviewed by a group of geriatricians and other professionals in the field as nurses, psychologists, and occupational therapists. The questionnaire was anonymized and made available online, and a call for participation was launched on a national scale. Prior to the questionnaire development, a sample of 50 NHs in the South of France was gathered. As part of establishing COVID-19 telephone hotlines in geriatrics, psychological aspects concerning residents, healthcare workers, and families were used to create a list of symptoms for study. This list then formed the basis for crafting the survey.



2.1.2 Inclusion criteria

Eligibility criteria for this study required all respondents to be professionals actively engaged in NHs settings during crisis periods in France. Participants must speak, write, and understand the French language. They must also have internet access to respond to the online questionnaire.



2.1.3 Exclusion criteria

Those individuals not actively employed in nursing homes during crisis periods or declining to provide consent were excluded from participating in the survey. Individuals who do not have proficiency in the language (expression and comprehension in French) and those who do not have access to the internet are not included.



2.1.4 Recruitments of participants

Participants were recruited anonymously through a solicitation for participation distributed across diverse channels, including professional societies and associations associated with French nursing homes. Prior to participation, all respondents provided explicit consent by digitally confirming their willingness to engage in the survey. Their commitment extended to completing the comprehensive questionnaire addressing their perceptions during crisis situations.

A convenient sampling method was employed to recruit participants. The team conducted a follow-up to enhance response rates for the study. Efforts were made to bolster response rates by leveraging an extensive professional network and engaging with professional societies in the field.




2.2 Setting

The study focused on NH residents, families, and healthcare teams (nursing staff and mental health professionals) during the first wave of COVID-19 in France and overseas departments. French NHs provide accommodation, medico-social services (such as meals and laundry), and medical, nursing, and psychosocial care to dependent residents who require regular medical and nurse attention (3).

About 7,400 NHs were listed in France (2022). These establishments, designed to accommodate older adult with reduced autonomy, are distributed among private, public, and associative entities. This diversified distribution between private, public, and associative management contributes to varying operational modes and healthcare practices within these establishments, shaping the experiences of residents and healthcare staff. These facilities have varying capacities ranging from a few dozen to several hundred beds, reflecting the diverse needs and accommodation capacities for dependent older adult in France. The distribution is not homogeneous across the national territory.

Characteristics of the NHs were extracted from the respondents’ answers, but due to the anonymization of the collected data, it was not possible to identify the NHs where respondents worked.



2.3 Outcomes

The outcomes were the psychological conditions (e.g., symptoms of anxiety and depression) of nursing home residents, families, and healthcare professionals (nursing staff and mental health professionals).

The variables examined for residents encompass heightened levels of anxiety, increased sadness, fear of viral infection, concerns regarding contamination, negative ideation, thoughts of self-harm, withdrawal tendencies, decreased appetite, behavioral disturbances related to productivity (specifically observed in people with neurocognitive disorders), temporal and spatial disorientation, recollection of traumatic events such as wars, and separation anxiety from caregivers.

For families, we measured the following variables using the same method as for the residents. The questions had focused on understanding the implemented health measures in NHs, the fear of infecting loved ones, satisfaction with the communication means in place, the expression of significant emotional distress due to the lack of contact with relatives, and an expressed need for more psychological support.

For the healthcare teams, measurements had been taken of several variables such as the presence of high emotional disturbance, increased stress and anxiety, more depression, a greater work overload, an emotional burden at work, fear of being infected by the virus and fear of contaminating the residents, and the need for more psychological support.

Regarding the respondents (mental health professionals), various questions had been asked, such as those related to fear during that crisis period, sleep disturbances, sadness, discouragement, fatigue and burnout, and feeling less effective at work.

Authors had taken into account several potential biases in the study, for instance biases related to the subjectivity of responses concerning the study’s objectives. All method-related biases (inherent to the chosen questionnaire methodology) as well as the strengths of the study were discussed in the discussion section. All the NHs that had volunteered to participate in our survey were able to take part in the questionnaires.



2.4 Data collection

An online data collection tool using Google Forms was developed by multidisciplinary experts involved in the COVID-19 committee managed by the French Geriatric and Gerontology Society (SFGG) during the pandemic. The survey was tested, reviewed, and validated by the SFGG’s academic board. A link to the Google Forms survey was widely disseminated to all SFGG members, to members of national professional organizations (psychologists, occupational therapists, and nursing home physicians), and to the academic institutions training occupational and psychomotor therapists. Each questionnaire was filled out online anonymously by participants. Submission of a completed survey was considered as agreement to participate. A reminder was sent the week before closing the survey.

The questionnaire consisted of five sections. The first section included nine questions on the respondents’ activities within the nursing home (profession, working time, and work in specific Alzheimer units) and characteristics of the nursing home (number of residents, type of nursing home, location, and COVID-19 status of residents).

The next three sections each included five statements using a five-point Likert scale (ranging from 1: “not at all” to 5: “absolutely”) and explored the psychological impact of the pandemic and the lockdown on different sub-populations of respondents: nursing home residents (13 questions), relatives (six questions), and nursing staff (nine questions). Finally, respondents were asked about their own perceptions (six questions with the following response modalities: “yes”/“no”/“no opinion”; Supplementary Table).



2.5 Data sources

The data from the Google Forms were anonymous and automatically stored in a spreadsheet on a Google Drive then analyzed after completion of the study. Only researchers in charge of the analysis had access to the data. The data were securely stored in Google Forms in an anonymous manner.



2.6 Ethics and regulatory framework

The survey was approved by the Nice University Hospital Geriatric and Alzheimer Clinical Ethics Committee (June 8, 2020). All personal data of the participants has been deleted to ensure the anonymity of the data. In the context of the study, a brief paragraph was provided to inform participants about the study. The text explicitly states that data are collected anonymously. Additionally, the data storage for a duration of 15 years, in compliance with French regulations, is also mentioned. Participants agreed to the ethical rules by clicking the “Next” button, which granted them access to the questionnaire. If a participant declined, they could not complete the questionnaire. Participants did not receive compensation for their involvement in the study. Ensuring the rights of individuals taking part in the study was a particular priority.



2.7 Statistical methods

Each analyzed variable corresponded to the answer to one question from the survey questionnaire. Continuous variables were described as medians [interquartile ranges (IQR)]. Categorical variables were described as numbers (percentages). Questions with five statements using a five-point Likert scale were analyzed as a binary variable by grouping answer modalities (1–3 and 4–5 on the Likert scale), a positive response (i.e., major impact) corresponding to answers ranging from 4 to 5, in view of the non-homogeneous distribution of answers in the different statements for each analyzed variable. NHs were assigned to a geographical area. The Statistics department of the French health ministry (DREES, 2021) (22) has mapped every NH with at least one resident affected by COVID-19 during the first lockdown. A high COVID-19 spread zone was defined as 50% or more NH with at least one COVID-19 resident. Based on this map and the location of respondents’ NH, a new variable, spread zone (high versus low) was created. Responders were divided into two groups based on the COVID-19 status of the NH residents (cluster or not, cluster being defined by the presence of at least one infected resident) and location of the NH in a spread zone (high vs. low). Variables for conducting subgroup analysis were selected on the basis of both statistical (significant differences p < 0.05 in univariate analyses with respondents’ characteristics) and epidemiological considerations. The groups’ characteristics were compared using Pearson’s chi-squared test or Fisher’s exact test (as appropriate) for categorical variables, and the Kruskal-Wallis test for continuous variables. Multivariable logistic regression models were used to systematically adjust for organizational variables (structure of the nursing home, number of residents, and amount of time the mental health professionals work in the nursing home), as potential confounding factors. All tests were two-tailed, and the threshold for statistical significance was set at p < 0.05. Missing data were taken into account as follows: incomplete questionnaires concerning variables used for subgroup analysis were excluded. Also, for questions with the following response modalities: “yes”/“no”/“no opinion” (n = 6), respondents not expressing an opinion, the response “no opinion” was used and they were not included in the analyses. All statistical computations were performed using Stata software (version 16.1).




3 Results


3.1 Sample characteristics

Among the 1,084 professionals who filled out the questionnaire, COVID-19 spread zone (geographic location of the NH; missing data, n = 4) or COVID-19 status (missing data, n = 18) were not available for 22 respondents, which led to an analyzable population of 1,062. Data from these 22 respondents were excluded from the analyses.

Of these, 59.8% were psychologists, 29.2% occupational therapists, and 11.0% psychomotor therapists (five respondents did not complete this item). Most of them (52.0%) worked in a public nursing home; and 56.2% worked in specific Alzheimer units. The overall median number of residents living in a private nursing home was 81 (Q1–Q3:70–95), and 94 (Q1–Q3: 75–150) in a public NH. The proportion of time the respondents were working in the NH was 10–20% for 8.5%; 30–50% for 38.4%; and > 50% for 53.1%. All French regions were represented (mainland and French overseas departments; Figure 1). One third of the respondents (n = 372) had worked while COVID-19 residents were present in the NH; and in 34.0% (n = 316) of the cases, the nursing home was located in a high-spread zone (a large part of the north and east of France).

[image: Figure 1]

FIGURE 1
 French regions represented in the survey and number of respondents.




3.2 Lockdown and pandemic consequences on the mental health of nursing home residents

88.1% of residents suffered from isolation and not seeing their relatives, 80.1% felt greater sadness, and 70.9% were spatially and temporally disoriented. Residents living in a NH where COVID-19 cases had occurred (compared to those in nursing homes without COVID-19 cases), were more likely to fear being contaminated by the virus (23.5 vs. 16.1%, p adjusted = 0.001), to develop anorexia (53.6 vs. 40.2%, p adjusted <0.001), sadness (83.2 vs. 78.4%, p adjusted = 0.026), anxiety (65.0 vs. 61.0%, p adjusted = 0.027), resurgent memories (40.2 vs. 35.0%, p adjusted = 0.041), or be disoriented because of the lockdown (75.7 vs. 68.2%, p adjusted = 0.003; Table 1).



TABLE 1 Lockdown and pandemic consequences on the mental health of nursing home (NH) residents, residents’ relatives, nursing staff, and respondents (nursing home mental health professionals).
[image: Table1]

In the subgroup analysis (Table 2), some consequences appeared more frequently for residents living in NHs with COVID-19 cases in high-spread zones, notably anxiety (66.5 vs. 55.0%, p adjusted = 0.005), fear of being contaminated (25.7 vs. 10.9%, p adjusted < 0.001), resurgence of Second World War memories (41.3 vs. 30.2%, p adjusted = 0.018), and greater temporal disorientation (77.0 vs. 67.2%, p adjusted < 0.001).



TABLE 2 Main results according to the location of the respondents’ nursing home and COVID-19 status of residents.
[image: Table2]



3.3 Pandemic consequences on the mental health and needs of the residents’ relatives

83.9% of residents’ relatives emotionally suffered (sadness and stress) because of the residents’ lockdown. Furthermore, 56.0% of relatives and loved ones frequently expressed the need for more psychological support. In adjusted analyses, the suffering of relatives did not vary between respondents in nursing homes with COVID-19 and without COVID-19 cases among residents (86.5 vs. 82.4%, p adjusted = 0.10; Table 1). There was also no difference in the subgroup analysis (Table 2).



3.4 Pandemic consequences on the mental health of nursing home health professionals

76.0% of NH health professionals felt stressed and anxious because of the pandemic and 74.7% feared contaminating their residents. Working in a nursing home with COVID-19 cases significantly increased their emotional suffering. They reported being stressed and anxious (83.9 vs. 71.8%, p adjusted < 0.001), feeling depressed (42.7 vs. 31.7%, p adjusted < 0.001), emotionally burdened (77.2 vs. 65.5%, p adjusted < 0.001), experiencing emotional suffering (66.4 vs. 54.5%, p adjusted < 0.001), fear of being contaminated (67.6 vs. 51.9%, p adjusted < 0.001), and work overload (72.0 vs. 62.3%, p adjusted = 0.001; Table 1).

More than one third of the nursing staff (36.2%) was in need of psychological support, especially those working in a nursing home with COVID-19 cases, in a low-spread zone (41.8 vs. 34.6%, p adjusted = 0.048; Table 2).

The nursing staff working in nursing homes located in a high-spread zone were more affected overall than those working in nursing homes located in a low-spread zone, particularly when there were COVID-19 cases in the NH, except for fear of contaminating the residents (71.3 vs. 76.9%, p adjusted = 0.37), which was high in all cases. In the subgroup analysis, the nursing staff working in a nursing home located in a high-spread zone felt more frequently depressed (47.6 vs. 30.0%, p adjusted = 0.001) and experienced greater emotional distress when there were COVID-19 cases (71.0 vs. 53.1%, p adjusted = 0.006), whereas their work load felt heavier when working in a nursing home with COVID-19 cases in a low-spread zone (73.8 vs. 61.4%, p adjusted = 0.008; Table 2).



3.5 Pandemic consequences on the mental health of respondents

Respondents were also asked to report their personal feelings during the pandemic. 76.1% of mental health professionals experienced fear and 84.5% reported fatigue and exhaustion. Mental health professionals working in NHs with COVID-19 cases felt sadder (41.9 vs. 29.8, p adjusted < 0.001), more discouraged (41.5 vs. 32.3%, p adjusted = 0.003), more exhausted (90.0 vs. 81.4%, p adjusted = 0.002), and complained about disturbed sleep (61.3 vs. 51.2%, p adjusted = 0.002) and loss of efficiency at work (55.3 vs. 44.5%, p adjusted = 0.035; Table 1).

Respondents working in high-spread areas were overall more affected compared to those working in a low-spread area except for sleep complaints (58.0 vs. 53.1%, p adjusted = 0.18; Table 2). Overall, 21.7% of them considered that they were able to identify and manage the emotional burden of being healthcare professionals.




4 Discussion

This research indeed delved into the emotional and psychological ramifications of the first COVID-19 lockdown (23) on mental health professionals, residents, caregivers, and families within French NHs (24). It had taken into account variations between NHs with documented COVID-19 cases and those situated in areas characterized by high vs. low infection spread during France’s initial COVID-19 surge. Employing real-time questionnaire-based methodologies, the study captured crucial insights into the psychological well-being and functioning of these diverse populations amid the lockdown’s challenges and uncertainties.

This research, by segmenting the NHs based on COVID-19 incidence and transmission rates, aimed to decipher the distinct impacts of the pandemic and lockdown on various strata within the NH community. The utilization of real-time data collection methods, likely questionnaire-based, provided a nuanced understanding of the emotional and psychological dynamics experienced by mental health professionals, residents, caregivers, and families during that critical period of pandemic-induced lockdowns.

This investigation demonstrated robustness in evaluating the psychological implications during the initial COVID-19 surge, emphasizing data completeness and confounding factor adjustments. The examination of influencing elements and expert scrutiny of survey items enhanced the study’s reliability. However, limitations encompassed biases inherent in online surveys and the absence of detailed individual profiles. Given the crisis context, mitigating non-response biases associated with online questionnaires had been challenging. The study, while innovative, lacked qualitative data integration in item construction, which could have bolstered its depth. The absence of psychometric tools was due to the urgency for a concise field questionnaire, impacting methodological aspects for quick responses (25).

Despite limitations, the study offered real-time insights during a challenging period, although reproducing results might have posed difficulties. The study’s strength lay in its broad representation across the entirety of France, reflected in a substantial response rate (1,660 responses) from the 7,400 NHs in France in 2022. It was also important to note that the questionnaire items had been constructed based on feedback from a small number of healthcare professionals (psychologists, occupational therapists, and psychomotor therapists) at that time. This was a strength because even though the questionnaire was not based on scientific literature (which was very limited or non-existent at that time), it originated from professionals working directly in the field.

Our findings indicate that emotional impacts were associated with virus exposure within NHs and their geographic locations. NHs in high spread areas with COVID-19 cases reported more adverse effects on residents, including fear, exhaustion, and depressive symptoms, consistent with previous research. Mental health professionals expressed emotional strain, seeking psychological support, particularly in NHs managing COVID-19 cases. Here is what our results were able to highlight among the various studied populations. We compared our results with the scientific literature. This step allowed us to describe the psychological impact of the pandemic and lockdown on residents, families, loved ones, as well as healthcare professionals.

• Residents exhibited increased behavioral disturbances due to halted visitations, emphasizing the importance of understanding the needs of those with cognitive impairments or mood disorders during crises. Concerning NHs residents, a German literature review utilized the PRISMA method to comprehend the psychosocial impact of the global pandemic and its confinement on residents (11). The findings are compelling, as out of 756 studies, the authors selected 15. Residents primarily experienced loneliness, grief, and depression linked to worldwide health restrictions. These observations, even if we did not specifically study the grief variable, align with our own findings.

• Caregivers faced overwhelming situations and lacked necessary tools to support residents, colleagues, and families, hinting at a need for comprehensive crisis management training. An article by Zhao et al. (26) demonstrated, as our survey also did, that healthcare professionals have suffered from the situation of confinement and Covid-19. In this study, 147 healthcare professionals were surveyed, with 21.8% reporting feelings of depression and 24.5% experiencing anxiety. In our study, anxiety scores were higher (n = 1,062), reaching 76% in a larger sample size compared to the cited study. Regarding depressive states, the scores were at 42.7%. These results highlight the significant impact of the pandemic situation and its confinement on healthcare staff in France and globally. The studies also demonstrate the importance of employing coping strategies to better manage the health crisis and its psychological impact. In our study, 36.2% of respondents expressed a need for psychological support, aligning with Zhao et al.’s research (26), which highlights the significance of positive coping strategies and social support for healthcare teams.

• While families expressed contentment with communication channels (digital meetings for instance), reassessing communication modes during crises may mitigate psychological consequences. Despite geographic variations, families experienced distress but utilized digital communication tools to maintain connections with the older adult. Some Dutch scientific research (27) has indicated that relatives of residents were satisfied with communication methods when facilitated by a nurse-initiated telephone call or through visits behind glass or at a distance outdoors. Our study also revealed that most relatives appeared satisfied with the array of communication methods implemented during that period in the nursing home. Respondents (n = 1997) in this study (27) experienced feelings of loneliness and a sense of missing their loved ones, reported at 76%, which aligns with our findings. Similarly, in the Dutch study, relatives also expressed feelings of sadness at a rate of 66%, which closely corresponds to our results (83.2% of sadness and stress).

Research conducted by Hugelius et al. (28) and Bezinger et al. (11) corroborate our study’s outcomes, emphasizing the profound implications of COVID-related constraints on the mental health of residents (manifesting as depression and loneliness) and the well-being of families (characterized by ethical dilemmas regarding visitations and fear of contamination). These studies underscore the necessity of integrating emotional responses into strategies aimed at preventing pandemics. Surprisingly, the study by Crespo-Martin et al. (15) shows that the psychological impact of the first lockdown in Spain, assessed at three different times (beginning, middle, and end), appears to be minor compared to the findings of our study. Therefore, it would be interesting to understand why Spanish NHs exhibit greater resilience to the crisis than those in France.

The lockdown’s negative effects were observed across NHs, affecting residents, families, caregivers, and mental health professionals. Finally, the international literature seems to support the same conclusions as our article within the studied populations (9–11, 26–29). Tailored regional support aligned with NH characteristics is imperative, including training mental health professionals in coping strategies and psychosocial interventions (27). Raising awareness among psychologists to identify mental risks can benefit residents and NH teams. The results confirm significant psychological distress within the analyzed populations, consistent with existing literature, enabling proposed psycho-behavioral management strategies during crises.

Suggestions for targeted interventions may involve offering psychological support techniques to professionals, establishing a supportive culture, regular emotional monitoring, and involving psychologists trained in evidence-based therapies, such as Cognitive and Behavioral Therapies (CBT). These interventions could encompass ongoing training programs for healthcare staff, or older adult (29), aiming to develop specific skills in emotional management and psychological support to address the unique challenges encountered in care facilities. Implementing protocols to foster an organizational culture that encourages the expression of emotions and peer support could also be a promising intervention approach.

Additionally, instituting systems for regular emotional monitoring would enable early detection of emotional needs and difficulties, facilitating prompt and targeted intervention such as social support (16). Finally, integrating psychologists specialized in evidence-based therapies like CBT could enhance available resources to provide adequate and tailored psychological support to residents, healthcare staff, and families in care facilities. These intervention suggestions are grounded in a holistic approach aiming to address multiple and complex emotional needs encountered in a healthcare setting during a crisis.



5 Conclusion

Our study highlights the emotional burden and psychological impact of the first COVID-19 lockdown on French NHs. Although recommendations have since been published to better optimize NH organization in the event of a new health crisis for both residents and relatives, there is still a lot to be done to protect nurses and mental health professionals from the psychological impact by providing professional support during and after the crisis. Going forward, future research should aim for more regular surveys among healthcare professionals, residents, and families to better identify psychological triggers during crises (continuous assessment). It is also crucial to provide mental health professionals with training in cognitive-behavioral strategies and emotional regulation for improved crisis response. Lastly, establishing support and listening systems for professionals appears to be necessary.
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Introduction: The COVID-19 pandemic had forced intensive care unit (ICU) nurses to adapt to extreme conditions in a short period of time. This resulted in them experiencing extremely stressful situations. The aim of this study was to assess the relationship between post-traumatic growth (PTG) and religiosity and spirituality (R/S) among nurses caring for COVID-19 patients in intensive care during the pandemic.

Materials and methods: 120 nurses working in Lublin, eastern Poland, participated in the cross-sectional study. The questionnaire was made up of three standardised tools: The Post-Traumatic Growth Inventory, The Santa Clara Strength of Religious Faith Questionnaire, The Spiritual Attitude and Involvement List.

Results: In terms of spirituality, the study group of nurses achieved the highest score in the Connectedness with Nature subscale (4.37 ± 1.07), while the strength of religious beliefs had a positive correlation with post-traumatic growth only in the Spiritual changes subscale (r = 0.422, p < 0.001). The following dimensions of spirituality were significantly correlated with post-traumatic growth in the multi-factor model that included religiosity and spirituality: Transcendent experiences, Spiritual activities, Meaningfulness, Acceptance, and Trust. We saw that increase in the assessment of the Transcendent experiences, Meaningfulness and Trust subscales significantly mirrors increase in post-traumatic growth, while increase in the assessment of the Spiritual activities and Acceptance subscales significantly mirrors decrease in post-traumatic growth. The above variables explained up to 44% of the dependent variable.

Conclusion: Both religiosity and spirituality were significantly associated with post-traumatic growth in the group of ICU nurses, but spirituality appears to have played a larger role. Our findings support the value and significance of the development of spiritual and religious identity as a means of enhancing positive psychological changes in the face of traumatic events.

KEYWORDS
 COVID-19, post-traumatic growth, religion, spirituality, nurses


1 Introduction

Intensive care unit (ICU) nurses have one of the most stressful jobs involving specialised knowledge and extensive training in today’s workplace. During the COVID-19 pandemic, the workload of ICU nurses increased significantly, thus affecting their regular manner of providing care (1). In order to furnish patients with the necessary treatment and care, healthcare systems were also forced to undergo numerous reorganisations within their structures as a result of the rising demand for intensive care for COVID-19 patients. The phenomenon of an increase in the number of beds in the hospital wards hospitalising COVID-19 patients, as well as an improvement in the ability to diagnose and provide intensive care to COVID-19 patients was observed in Poland. In order to ensure the safety of health care workers and patients, managers of healthcare providers attempted to modify the work organisation, as well as the surroundings and hygienic conditions of the hospital wards intended for the diagnosis and treatment of patients with suspected or confirmed COVID-19 disease (2). The pandemic resulted in a severe decline in nursing care, which was associated with a lack of time, resources and necessary skills. Moreover, nurses experienced psychological and ethical stress due to the fear of not being able to provide essential nursing care (3). In comparison to doctors or other clinical staff, ICU nurses frequently reported experiencing higher levels of stress (4).

The COVID-19 pandemic forced ICU personnel to adapt to extreme conditions in a short period of time, resulting in experiencing outrageously stressful situations. The experience of ICU nurses caring for COVID-19 patients during the pandemic clearly demonstrates the psychological and physical effects of this challenging workplace (5). Even highly specialised and mentally strong nurses occasionally experienced psychological distress, such as post-traumatic stress disorder (PTSD) symptoms and increased levels of stress (6). Indeed, it must be underlined that ICU staff, especially nurses, experience higher levels of psychological and moral distress even in regular conditions, in contrast to non-intensive care units, as they frequently face more difficult tasks to perform, have to make difficult decisions, and must provide end-of-life care (7) – which is undoubtedly a feature of challenging conditions such as the pandemic (8).

There is a growing body of evidence that the traumatic life events experienced by health care workers (HCWs), particularly from the frontline of intensive care, that are related to trauma in the COVID-19 pandemic, may have many negative physical and psychological consequences or may serve as the foundation for post-traumatic growth (PTG) (9–11). One of the main goals of COVID-19 research is to identify the protective and risk factors for the psychological health of healthcare workers (12). However, the outcome of such experience, need not always be negative. PTG is defined as positive psychological change experienced as a result of the struggle with highly challenging life circumstances (13). Tedeschi et al. (14), for example, indicate that traumatic experiences can also be catalysts for positive change, which is consistent with the perception of improvement in characteristic personal resources, expressed in the conversation of resources theory (15).

Resilience is the human ability to adapt in difficult situations and ongoing major life stresses. Being resilient does not mean that people do not experience emotional upheaval, stress and suffering, but that they handle stress more positively. Such people are able to deal with their emotions and traumatic events as they are aware that difficult emotions and adversities do not last for very long (16). Religiosity and spirituality (R/S) can be a valuable resource for strengthening a person’s resilience. Spirituality and religiosity are defined as separate but overlapping constructs. Spirituality refers to an individual’s search for meaning and purpose in life (17). It is also defined as a dynamic and intrinsic aspect of being human, through which individuals seek ultimate meaning, purpose and transcendence, and experience relationships within themselves and with family, others, community, society, nature and all that is essential or sacred (18). Religiosity mainly refers to a set of rituals specific to a church institution and belief in God and other religious beliefs, while spirituality can be a non-denominational or denominational pursuit of personal development (19).

Having a sense of spirituality goes beyond having religiously awareness, it also helps in developing meaning in life and self-confidence in dealing with challenges (20). It should be noted that the personal spirituality of an individual nurse affects the spiritual nursing care they provide (21), since the spiritual wellbeing is linked to a number of favorable outcomes, such as a greater ability to tolerate the psychological and physical demands related to patients’ illness (22). Indeed, three major conclusions were drawn from a systematic review of 11 studies that demonstrated relationships between R/S and PTG: (1) Religiosity and spirituality are usually, although not always, beneficial to people in dealing with the aftermath of trauma; (2) traumatic experiences can lead to a deepening of religion or spirituality beliefs; (3) positive religious coping, religious openness, readiness to face existential questions, religious participation, and intrinsic religiousness are typically associated with post-traumatic growth (23). A systematic empirical review of the research on religion and COVID-19 conducted in the first year of the pandemic (24) supports the aforementioned conclusions. Other findings from the scoping review show that religiosity did not automatically aid ICU staff members in coping with moral distress or strengthen their resilience (25). Spirituality, on the other hand, described as a type of self-care (26), was mentioned as a resource for reducing moral distress (27, 28).

The COVID-19 pandemic outbreak led people to seek help in coping with the threat through religiosity and spirituality. According to Google search data, the word “prayer” was searched for more frequently than ever in 95 of the countries analysed. This trend was also observed in Poland (29). Poland’s society is among the most religious in Europe (30), with the Catholic Church constituting the country’s largest religious community (30). Throughout the last 20 years, more than 90% of all Poles have identified as believers, and nearly 50% of all Poles say they practice their religion regularly (at least once a week) (31). Annual statistics on church attendance indicate a marginally lower percentage of firm believers (approximately 40%), but this number is relatively stable and higher than in most European countries (32). Thus, religion continues to play a key role in the average Pole’s life, despite some indications of secularization within society (33).

In the Polish study by Boguszewski et al. (34), it was found that there was a rise in religious practice participation during the COVID-19 pandemic, as evidenced by the amount of time spent in prayer. According to the American study, 23% of HCWs thought that religiosity and spirituality was a way of dealing with COVID-19-related suffering (35). In the Italian study, Molteni et al. (36) found that those who had a family member diagnosed with COVID-19 were more religious following the diagnosis, attended religious services more frequently and prayed more often (via the Internet, radio, or television). However, despite the outbreak of the COVID-19 pandemic, a study conducted in the Netherlands to assess the frequency of prayer between 2017 and 2020 found no increase in religiosity as compared to the pre-pandemic period (37). The use of religiosity and spirituality to cope with the psychological suffering caused by the COVID-19 pandemic was therefore, highly impacted by a country’s cultural and social determinants (38).

The discrepancy of the current study results in the aforementioned area and the multitude of other factors that contribute to the PTG phenomenon among front-line nurses caring for COVID-19 patients (9) suggest that there is still a gap in the evidence, particularly in countries where a single religion is the predominant faith and the society considers itself to be deeply religious. Therefore, the aim of this study was to assess the relationship between post-traumatic growth and religiosity and spirituality among nurses caring for COVID-19 patients under intensive care during the pandemic.



2 Materials and methods


2.1 Study design and participants

This cross-sectional study was conducted between December 2022 and February 2023 using the paper and pen personal interview (PAPI) method and took part in Lubelskie province, Poland. In addition to a temporary hospital set up for the duration of the pandemic, the study involved the staff drawn from nine state hospitals, one of which is a children’s hospital. Each of these nine facilities set up a sub-department to treat COVID-19 patients during the pandemic. However, adults over the age of 18 who had the most severe course of the disease were admitted to the Independent Public Clinical Hospital No 1, while children with severe COVID-19 received specialised care at the University Children’s Hospital in Lublin. The aforementioned hospitals treated patients from the city of Lublin and the Lubelskie Province. Nurses working in the two Clinical Hospitals located in Lublin, eastern Poland during the time of the pandemic participated in the study. In order to obtain research material from nurses caring for the most severe COVID-19 patients, ICU staff were particularly taken into consideration. The study included nursing staff from the Department of Anaesthesiology and Intensive Care of the University Children’s Hospital in Lublin, as well as nursing staff from the 2nd Department of Anaesthesiology and Intensive Care and the Department of Infectious Diseases of the Independent Public Clinical Hospital No 1 in Lublin. The inclusion criteria included: (1) being employed as a nurse in the aforementioned hospital departments; (2) providing care for severe and critical COVID-19 patients, according to score 3 or 4 on the Modified Early Warning Score (MEWS) scale (39); (3) period of employment during the coronavirus pandemic, which is defined from 20th March 2020 until the end of the 5th wave of the COVID-19 pandemic; and (4) provision of informed consent for participation in the study. The exclusion criteria included: (1) the lack of employment during the COVID-19 pandemic, i.e., commencement of work after the end of the 5th wave of the pandemic, and (2) the lack of informed consent for participation in the study.



2.2 Data collection

A qualified nurse (IG and MW) distributed the questionnaires to the aforementioned departments throughout the study period. In December 2022, the questionnaires were left each week (every Monday). The completed forms were collected from a special box placed in the department by the designated research team member. In January and February 2023, the interviewer visited the departments every 2 weeks, including Mondays. The questionnaires were collected up until the point where the interviewer, who was responsible for reporting to the department where the study was conducted, twice failed to collect the completed questionnaires from the box. The respondents could ask questions during the interviewer’s visits. Eight nurses were on long-term sick leave out of the total 158 nurses who worked on given wards during the study period. There were 150 questionnaires distributed in total, 137 of which were completed. However, 17 questionnaires had to be rejected because of errors and missing answers, thus leaving 120 correctly completed questionnaires. According to the STROBE checklist, reporting of observational studies in epidemiology does not require sample size calculation (40).



2.3 Ethics approval

The study was conducted in accordance with the Declaration of Helsinki (updated in 2013). The research was approved by the Bioethics Committee of the Medical University of Lublin (Lublin, Poland) (KE-0254/73/2020), and all respondents gave their written informed consent for participation in the study.



2.4 Questionnaire

To achieve the study’s goal, a structured questionnaire comprised of three standardized tools and a researcher-made questionnaire was used. According to the questionnaire instructions, study participants were supposed to make an assessment based on the coronavirus pandemic-related events.


2.4.1 Post-traumatic growth related to the coronavirus pandemic

The severity of post-traumatic growth in the study group of nurses was measured using the Post-Traumatic Growth Inventory (PTGI) by Tedesch and Calhoun (41) in the Polish adaptation of Ogińska-Bulik and Juczyński (42). The questionnaire in the Polish language version consists of 21 statements which describe different changes which occurred as the result of the experienced traumatic event. The changes are assessed on a 6-level scale from 0 – “I have not experienced this change,” to 5 – “I have experienced this change to a very great extent.” The tool in the Polish language version analyses the general indicator of the severity of PTG, as well as four factors affecting the development after experiencing a traumatic event: Changes in self-perception – as a result of an experienced trauma, a person notices new opportunities and perceives growth in personal strength; Changes in relating to others – greater sense of relation to others, increased empathy and altruism; Appreciation of life – changes in philosophy of life, change of priorities, greater appreciation of everyday life; Spiritual changes – better understanding of spiritual problems and an increase in religiosity. The overall score is the sum of all the factors referred to above. The higher the score, the higher the intensity of positive changes as a result of the experienced trauma. The Cronbach’s alpha coefficient in the current study for the general result was 0.97, for factors: Changes in self-perception – 0.93, Changes in relating to others – 0.95, Appreciation of life – 0.89 and Spiritual changes – 0.7.



2.4.2 Assessment of the strength of religious faith and engagement

To assess the strength of religious faith and engagement, the Santa Clara Strength of Religious Faith Questionnaire (SCSRFQ) by Plante and Boccaccini (43) in the Polish adaptation of Wnuk (44) was used. The questionnaire is made up of 10 statements concerning religious beliefs. The respondent was asked to respond to a given statement using a four-point Likert scale ranging from 1. “I strongly disagree,” to 4. “I strongly agree.” The questionnaire assessment dimension is one-factor and measures the strength of religious beliefs regardless of the respondent’s religious denomination. The strength of religious faith is defined as faith in God, who is, thus, the source of consolation, inspiration, meaningfulness and purpose in life, and who serves as the central point for identification and shaping of a person’s sense of identity. The Cronbach’s alpha coefficient in the current study amounted to 0.97.



2.4.3 Assessment of spirituality

In order to measure spirituality, the Spiritual Attitude and Involvement List (SAIL) by de Jager Meezenbroek et al. (45) in the Polish adaptation by Deluga et al. (21) was used. The questionnaire in the Polish language version is made up of 26 statements. The respondent was asked to indicate to what extent the thesis contained therein applies to him or her. In the statements from 1 to 18, the respondent could choose from 1 – “Not at all,” to 6 – “To a very great extent,” while in statements from 19 to 26, the respondent was asked to indicate: 1 – “Never,” to 6 – “Very often.” The explanatory factor analysis, based upon the SAIL Polish adaptation, identified a six-factor structure. The subscales of the questionnaire included: Transcendent experiences (going beyond reality, reaching another level of human experience and senses, experiencing the Absolute Power/God/Higher Force), Spiritual activities (effort and engagement in the world of values, communication with the Absolute Power/God/Higher Force), Connectedness with Nature (connection with the natural world, admiration for the universe), Meaningfulness (sense of meaning and value of life, seeing the value of life in sacrificing one’s own life for the sake of others), Acceptance (ability to deal with a variety of situations, acceptance of harsh realities of life) and Trust (trust in life, feeling of powerlessness over all aspects of life, faith in God’s providence). The Cronbach’s alpha coefficient in the current study was: Transcendent experiences – 0.83, Spiritual activities – 0.7, Connectedness with Nature – 0.78, Meaningfulness – 0.86, Acceptance – 0.7 and Trust – 0.71.



2.4.4 Sociodemographic variables

The respondents were asked to provide sociodemographic data in the subsequent questions. The questions concerned the following variables: age, gender, place of residence, marital status, pre-graduate education, post-graduate education and years of service as a nurse.




2.5 Statistical analyses

Continuous variables are expressed as mean (M) and standard deviation (SD) or median (interquartile range, IQR) as appropriate. The Shapiro–Wilk test was applied to assess conformity with a normal distribution. Relationships between religious faith, spiritual attitudes and involvement and post-traumatic growth were examined by Pearson correlation and multivariable linear regression. p values <0.05 was considered statistically significant. All statistical analyses were performed using IBM software (released in 2019) and IBM SPSS Statistics for Windows, Version 26.0. (IBM, Armonk, NY, United States).




3 Results


3.1 Characteristics of participants

Table 1 presents the characteristics of the study group. A total of 120 nurses took part in the study. The mean age in the study group was 43.1 ± 10.6 years. The majority of respondents (82.5%, n = 99) consisted of women who lived in an urban area, and were in a relationship (79.17%, n = 95). The median length of service of the nurses was 20.5 years (Q1 = 8.5; Q3 = 30).



TABLE 1 Sociodemographic analysis of the study group.
[image: Table1]



3.2 Distribution of the analysed features according to scales PTGI, SCSORF, and SAIL

Table 2 shows the results of the respondents as mean scores on the scales used in the study. The RTG total score in the study group amounted to 2.74 ± 1.21. The highest mean score in the study group concerned the Appreciation of life factor (3.14 ± 1.4). The second highest rated factor was Changes in relating to others (2.74 ± 1.33) and the third was Changes in self-perception (2.72 ± 1.21).



TABLE 2 Distribution of the analysed features in scales.
[image: Table2]

The mean score for strength of religious faith and engagement in the study group of nurses was 24.79 ± 8.55. Taking into account spirituality, the study group of nurses achieved the highest score on the Connectedness with Nature subscale (4.37 ± 1.07) and lowest on the Transcendent experiences subscale (3.44 ± 1.06).



3.3 The relationship between post-traumatic growth and strength of religious belief and spirituality

Table 3 reveals the relationship between the PTGI subscales and religiosity and spirituality. A significant positive correlation between strength of religious belief and the PTGI Spiritual Change subscale was observed. There was no significant relationship with the other PTGI subscales. In terms of the relationship between spirituality and PTG, the following SAIL subscales were found to have a significant and positive correlation: Transcendental Experiences, Meaningfulness, Acceptance and Trust with an overall PTG score and all PTGI subscales. Additionally, both the SAIL Spiritual Activity and Connectedness with Nature subscales were significantly and positively correlated with the PTGI Spiritual Changes subscale (r = 0.437, p < 0.001 vs. r = 0.237, p = 0.009), and the latter was also positively connected with the Appreciation of Life subscale (r = 0.236, p = 0.009).



TABLE 3 The relationship between the PTGI subscales and the strength of religious belief and spirituality.
[image: Table3]



3.4 The relationship between post-traumatic growth and strength of religious belief and spirituality – a multivariate analysis

Table 4 shows the relationship between the overall assessment of post-traumatic growth and the strength of religious faith and spirituality. The model was statistically significant (F = 12.734, p < 0.001). The following spiritual dimensions were found to be significantly correlated with the overall PTG score: Transcendent experiences, Spiritual activities, Meaningfulness, Acceptance and Trust. Here, increase in the assessment of the Transcendent experiences, Meaningfulness and Trust subscales mirrors increase PTG. However, increase in the assessment of the Spiritual activities and Acceptance subscales mirrors decrease in PTG. The model’s variables explained 44% of the variation in PTG (R2 = 0.443).



TABLE 4 The relationship between post-traumatic growth and strength of religious belief and spirituality.
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4 Discussion

Research on identifying factors related to the PTG experience among various disciplines due to the COVID-19 pandemic is developing quickly. Wu et al. (46) conducted a systematic review and meta-analysis of 26 studies in the general population and discovered that between 10 and 77.3% of participants experienced PTG. The wide range of trauma experienced by participants in the studies likely contributed to the variations in PTG experiences. As supported by studies conducted, among others, in Korea (47), China (10), Hong Kong (48), and Australia (49), the PTG experience of nurses caring for patients with COVID-19 is largely comparable to that of our study, that is, moderate. In contrast, lower results were observed in other studies such as among Chinese and Taiwanese nurses (50) or in a study conducted among HCWs in Spain (51). Finding PTG factors is especially crucial for HCWs. In this study, we assessed the relationship between R/S and PTG in a group of ICU nurses caring for the most severe COVID-19 patients. Our findings demonstrated that R/S was positively correlated with PTG, but spirituality had a greater impact on PTG in the study group of nurses. Our study results showed how important R/S is for dealing with traumatic events like the COVID-19 pandemic.

A systematic analysis of 27 studies on the factors linked to PTG in HCWs found several demographic, individual, interpersonal and environmental factors (52). The benefits of the PTG experience include making sense of loss (53), the development of wisdom (54), and enhanced purpose and meaningfulness of traumatic experience that can last for up to 10 years after the trauma (55). Cui et al. (10) discovered that PTG levels were higher in front line nurses who were highly self-confident, highly risk-aware, and deliberate in their decision-making. In turn, Zhang et al. (56) found that self-efficacy can positively predict the PTG level among nurses. Chang et al. (57) discovered that positive self-compassion, wisdom, age, and deliberate rumination were the most important predictors of PTG development in nurses in intensive care units.

Wilson and Boden (58) noted that among the factors that contribute to PTG, religious and spiritual beliefs may play a prominent role in reaction to traumatic events. R/S has a wide range of potential advantages, including the ability to overcome traumatic events by giving one a sense of meaning and purpose in life, harmony and inner peace, and the conviction that they are being cared for by a Higher Power (59). Disasters, pandemics, and other traumatic events cast doubt on our world-views, and those who identify as religious or spiritual often turn to their faith to make sense of their suffering (60). According to research, it is not the devoutness of survivors that determines their post-disaster recovery, but rather how they engage in their faith (61). The results of our research seemed to confirm the above statement. The following SAIL subscales were found to have a positive correlation with spirituality, as was the overall PTG score: Transcendent experiences, Meaningfulness, Acceptance and Trust. The SAIL Spiritual Activity subscale was positively correlated with PTGI Spiritual Changes subscale. In the Spiritual Changes subscale, it was found that religious faith only had a positive correlation with PTGI. Although the strength of religious belief was not significantly related to PTG in the multivariable model in our study, some SAIL subscales explained 44% of the variability in PTG. According to the study results, from a relational perspective, R/S engagement can be understood dialectically, including movements toward spiritual dwelling or spiritual seeking. Spiritual dwelling includes practices that foster security, communal affiliation, affect regulation, and spiritual grounding. Spiritual seeking involves grappling with uncertainties and showing a willingness to question and reshape personal views and an appreciation for paradox and complexity (62). Therefore, spirituality, when facing post-traumatic stress, may have a significant defensive function by improving the accessibility to one’s personal psychological resources. It can also link survivors with social capital to cope with it and create valuable spiritual support networks (60, 63).

Our study results regarding the impact of religiosity and spirituality on PTG related to nursing care for COVID-19 patients should be discussed in light of similar studies conducted in non-HCW study samples. Like our study, other authors have also reported that variables related to religiosity and spirituality can assist individuals in managing the COVID-19 effects. Thus, religious and spiritual identity can provide meaning and resilience in both healthcare practice and adversity management (64, 65). Research by Willey et al. (66), Henson et al. (67), and Shigemoto (68) demonstrated, for example, that higher levels of spirituality and religiosity mediate the beneficial effects of ethnicity on PTG growth and predict higher levels of post-traumatic growth. Zhang et al. (69) in a cross-sectional study sample of adults recruited through an online platform, found that spiritual fortitude (SF), understood as one’s ability to consistently draw on spiritual and religious resources to cope with negative emotions in the face of stressors, buffered the relationship between loss of resources and the occurrence of the COVID-19 pandemic-related symptoms, such as depression, anxiety and PTSD. The authors concluded that the relationship between the loss of resources and mental health-related symptoms was weaker for those with high SF levels than for those with low SF levels. Prieto-Ursúa et al. (70), in the study conducted among Madrid residents, found that greater identification of R/S was linked to increased post-traumatic growth.

Other researchers analysed the effect of religion on perceptions of positive changes related to the COVID-19 pandemic. Lucchetti et al. (71) conducted a cross-sectional study with 485 participants from across Brazil in May 2020. The authors concluded that there was a high use of religious and spiritual beliefs during the COVID-10 pandemic and this use was associated with better mental health outcomes. They observed that lower levels of worrying were associated with greater private religious activities, religious attendance, spiritual growth and with an increase in religious activities. Lower levels of fear were associated with greater private religious activities and spiritual growth and, lower levels of sadness were associated with spiritual growth. Other researchers did not find a connection between religiosity and the COVID-19-related growth or positive changes during the pandemic. Chen et al. (72) compared the study results in a Chinese adult community sample before and during the COVID-19 pandemic, and concluded that meaning in life scores attributed to religious belief during the pandemic were lower than in a 2017 sample. However, Kye et al. (73), in a study conducted among South Korean adults, found that public trust in religious organisations sharply decreased during the COVID-19 pandemic, which may also be related to less frequent participation in religious practices. Other studies found a more complex relationship between religion and change perceptions. Counted et al. (74) conducted a study on a sample of Colombians and South Africans. According to the study results, the Colombian respondents characterised by a low level of hope had higher levels of well-being when positive religious coping was higher, while in the case of the South African respondents, their well-being was higher among participants who reported lower levels of hope and when negative religious coping was lower.

Although our findings clearly show that various dimensions of religiosity and spirituality are positively correlated with PTG, the precise mechanisms and other determinants of their development require further investigation. This should also be considered in light of Poland’s broader sociocultural aspects, specifically the decline in religious practice during and after the pandemic. However, when compared to other European countries, this rate remains relatively high (34). During the COVID-19 pandemic, traumatic events at nurses’ workplaces involving risking their own health and life, contact with patients’ suffering, or death resulted in an increase in spirituality assessment in the Transcendent experiences, Meaningfulness and Trust subscales, which led to an increase in the level of post-traumatic growth. However, other spirituality subscales, i.e.: Spiritual activities and Acceptance decreased the level of post-traumatic growth. Our study results indicate a two-pronged impact on PTG nurses’ experience, but it is unclear how effective they will be in generating the potential for this growth. Finally, our study demonstrates how to look for moderators and mediators of these correlations.


4.1 The strengths and limitations

The advantages of this study need to be taken into account. Firstly, our study was conducted with a group of nurses caring for the most severe COVID-19 patients, thus who were most vulnerable to psychological consequences. Secondly, we assessed the strength of religious faith and spirituality using validated and recognized scales. Thirdly, by employing separate tools to assess the strength of religious faith and spirituality, we were able to maintain the conceptual diversity of these two constructs, explaining their separate involvement in PTG. Fourthly, our research was carried out at a time when COVID-19 was no longer causing as much concern as it did when it started, and the staff had the tools and knowledge to counter the virus. We are currently in the period of mental recovery following the COVID-19 pandemic.

However, our research has some limitations. Firstly, our study is cross-sectional and does not demonstrate cause-and-effect or time-and-effect relationships, and as literature has shown, the psychological and spiritual effects of trauma may change in the face of different natural disasters (75, 76). Our findings, however, were primarily descriptive and were aimed at a professional group of nurses caring for COVID-19 patients. Secondly, the results from the small sample size may make it difficult to interpret the findings. Thirdly, the data was provided by ICU nurses caring for the most severe COVID-19 patients. Such individuals were more likely to have experienced greater trauma than nurses caring for patients experiencing a milder course of the COVID-19 disease. Fourthly, our study group is mostly made up of women, which reflects the fact that nursing is primarily a female-dominated profession. Nevertheless, women are more religious than men, which may have affected the R/S scoring in our study. Fourthly, because Polish society has historically been deeply religious and predominately Roman Catholic, research in a more secular and multi-religious society is thus required. Despite all these limitations, this study shows that among nurses who worked during the pandemic, religiosity and spirituality played a predictive role as factors correlated with PTG.




5 Conclusion

In summarizing the study’s preliminary findings, it should be noted that while spirituality and engagement in the Transcendent Experiences, Meaningfulness, Acceptance, and Trust subscale significantly positively correlated with the overall PTG score, as well as individual subscales, the strength of religious beliefs positively correlated with PTG only in the Spiritual Changes subscale. Additionally, spirituality in the Spiritual Activity and Connectedness with Nature subscales was significantly and positively correlated with the Spiritual Changes subscale, and the Connectedness to Nature subscale was also positively correlated with the Appreciation of Life subscale. In a multivariate analysis, the variables in the model explained 44% of the variability in PTG: increase in the assessment of the Transcendent experiences, Meaningfulness and Trust subscales, mirrors significant increase in PTG. However, increase in the assessment of the Spiritual activities and Acceptance subscales mirrors decrease in PTG.

Our study supports the usefulness and significance of a spiritual and religious identity development approach as a means of promoting positive psychological change that may arise from the highly difficult working conditions that nurses encounter that can manifest as trauma. Valuing healthcare personnel’s cultural and religious identity and encouraging self-reflective activities, such as mindfulness and meditation, as well as religious practice can help to promote post-traumatic growth. Professional organisations should also provide structured and supportive opportunities for staff members to reflect on the effects of trauma, encouraging them to think about how their spiritual, religious, and cultural identities are a source of strength and community for their personal and professional development. This prompts consideration on the implementation of spiritual support as a way to mitigate the effects of the pandemic or any encounter with acute trauma.
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Background: The burden of depression symptoms has increased among individuals infected with SARS-CoV-2 during COVID-19 pandemic. However, the prevalence and associated factors of depressive symptoms among individuals infected with SARS-CoV-2 remain uncertain after optimizing the COVID-19 response in China.

Methods: An online cross-sectional survey was conducted among the public from January 6 to 30, 2023, using a convenience sampling method. Sociodemographic and COVID-19 pandemic-related factors were collected. The depression symptoms were assessed using the Patient Health Questionnaire-9 (PHQ-9). Logistic regression analysis was performed to explore the associated factors with depressive symptoms.

Results: A total of 2,726 participants completed the survey. The prevalence of depression symptoms was 35.3%. About 58% of the participants reported experiencing insufficient drug supply. More than 40% of participants reported that they had missed healthcare appointments or delayed treatment. One-third of participants responded experiencing a shortage of healthcare staff and a long waiting time during medical treatment. Logistic regression analysis revealed several factors that were associated with depression symptoms, including sleep difficulties (OR, 2.84; 95% CI, 2.34–3.44), chronic diseases (OR, 2.15; 95% CI, 1.64–2.82), inpatient treatment for COVID-19 (OR, 3.24; 95% CI, 2.19–4.77), with COVID-19 symptoms more than 13 days (OR, 1.30, 95% CI 1.04–1.63), re-infection with SARS-CoV-2 (OR, 1.52; 95% CI, 1.07–2.15), and the increased in demand for healthcare services (OR, 1.32; 95% CI, 1.08–1.61).

Conclusion: This study reveals a moderate prevalence of depression symptoms among individuals infected with SARS-CoV-2. The findings underscore the importance of continued focus on depressive symptoms among vulnerable individuals, including those with sleeping difficulties, chronic diseases, and inpatient treatment for COVID-19. It is necessary to provide mental health services and psychological interventions for these vulnerable groups during the COVID-19 epidemic.
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Introduction

Accumulating evidence showed that a high prevalence of mental health issues due to the COVID-19 pandemic (1–5). Depressive symptoms are prevalent in the public during the COVID-19 pandemic. Previous studies indicated that the COVID-19 pandemic has caused high levels of depressive symptoms, with a pooled prevalence ranging from 23% to 43% (6–8). It has been reported that COVID-19-related challenges disproportionately impact the experience of depressive symptoms among various populations. Previous studies suggested that healthcare workers (9), individuals with chronic diseases (10), students (11), and pregnant women (12) were more susceptible to depression symptoms. Furthermore, several risk factors, such as sociodemographic characteristics (e.g., younger age, female gender, lower income) and pandemic-related factors (e.g., COVID-19 exposure factors, shortage of resources, less social contact), were associated with depressive symptoms during the pandemic (13–19).

However, it is crucial to note that these findings display heterogeneity, attributable to differences in target populations, sampling methods, disease prevalence in local, policy stringency, and cultural context.

Notably, there is an elevated risk of developing incident depression symptoms among the SARS-CoV-2 infected people (13, 20). For instance, a study conducted in South Sinai, Egypt, revealed that the prevalence of depression symptoms among SARS-CoV-2 patients was 46.3% (21). This research found that patients who experienced hospitalization were more likely to exhibit symptoms of depression (21). Furthermore, a systematic review and meta-analysis revealed that individuals infected with SARS-CoV-2 were more susceptible to developing depressive symptoms, with a pooled prevalence of 41.7%, while the general population reported a prevalence of 31.5% during the COVID-19 outbreak (22). This underscores the importance of paying attention to the mental health issues among the infected population during the pandemic. Several factors, including social isolation, psychological stress, chronic illness, and the severity of COVID-19, are acknowledged as potential contributory risk factors for developing depressive symptoms after SARS-CoV-2 infection (23).

On December 7, 2022, China implemented 10 new optimization measures in response to COVID-19. These measures notably reduced mobility restrictions on the population and adjusted the isolation methods for infected individuals, particularly those with asymptomatic or mild cases. Studies have shown that 80% to 90% of the public in China was infected with SARS-CoV-2 between December 2022 to January 2023 (24, 25). Certain factors may contribute to an increased risk of depression symptoms among individuals infected with SARS-CoV-2 after optimizing the COVID-19 response in China. For instance, people intentionally keep a social distance for fear of infecting SARS-CoV-2, leading to feelings of isolation and anxiety. Moreover, temporary job losses, alterations in working hours, and decreased salaries may cause a high prevalence of depression symptoms during the COVID-19 epidemic. As the epidemic continues, access to healthcare has become increasingly challenging, exacerbating anxiety and stress among the population. Taken together, these factors may be associated with an increased risk of depressive symptoms among infected individuals (13, 20, 26).

However, it is worth noting that there is limited reported evidence on the prevalence of depression symptoms and its associated factors among infected individuals after the optimization of the COVID-19 response in China. Therefore, we used an online survey to investigate the prevalence of depression symptoms and correlates among individuals who self-reported being infected with SARS-CoV-2. Furthermore, we also examined the access to healthcare services after the optimization of the COVID-19 response in China. This study aims to identify potential factors associated with depression symptoms after optimization the COVID-19 response in China. It may provide valuable insights for healthcare professionals to implement interventions aimed at improving mental health among individuals infected with SARS-CoV-2.



Methods


Study design and participants

A cross-sectional survey was conducted among the public in China from January 6 to 30, 2023, using a convenience sampling method.

The inclusion criteria for participants were (1) age ≥18 years and (2) the absence of a diagnosed mental disorder. The exclusion criteria were (1) age under 18 years and (2) a pre-existing mental disorder.



Sample size and technique

Several studies have estimated the prevalence of depressive symptoms among individuals infected with SARS-CoV-2, using a score of PHQ-9 ≥10. The prevalence of depressive symptoms ranges from 31.6% to 52%, using a score of PHQ-9≥10 (27–29). Therefore, we chose a prevalence of 30% for calculating the sample size. A sample size of n = 2,065 was calculated by using PASS software version 15. Taking into account a rate of loss to follow-up of 10%, therefore, the sample size was at least 2,272.

A total of 2,791 completed the survey. Eighteen people were excluded from the survey as they refused to complete the questionnaire. Additionally, 47 participants were excluded due to their invalid responses. The final sample size included in the analysis was 2,726 (Figure 1).


[image: Figure 1]
FIGURE 1
 Study subjects flowchart.




Procedure

The study used a convenience sampling method to enroll participants who were both available and willing to participate. Importantly, we hypothesized that depression symptoms among participants would decrease gradually over time after the initial implementation of the relaxed policy. Consequently, data was collected during the early period of optimizing the COVID-19 response in China, which coincided with the peak of SARS-CoV-2 infections characterized by a significant surge in the number of cases. We employed the “Questionnaire Star,” a platform based on WeChat, to administer the questionnaires (30). Participants were invited to complete the questionnaire by scanning the QR code. Moreover, to ensure the quality of data, quality control questions were included in the questionnaire.

The study was approved by the Medical Ethics Committee of Guangxi Medical University (20220206). All participants were provided with online informed consent. The survey was anonymous and did not collect any personally identifiable information. Nevertheless, participants were informed that they had the right to withdraw at any point during the survey.



Measures

A structured questionnaire was composed of three sections: sociodemographic information, pandemic-related variables, and an assessment of depressive states.



Sociodemographic variables

Self-reported sociodemographic data were collected for gender, age, ethnicity, education, monthly income, marital status, occupation, current residence area, residency status, home-to-healthcare facility commute time, and the history of chronic disease/smoking/drinking alcohol.



Pandemic-related variables

This section addresses the behaviors or characteristics related to the pandemic after the optimization of the COVID-19 response in China and contains the following questions: the interruption of physical exercise (“Yes,” “No”); sleep difficulties (“Yes,” “No”); Change in utilization of healthcare services (“Same as before,” “More than before,” “less than before”); Change in healthcare costs (“the same as before,” “more than before,” “less than before”); the barriers in accessing health services are summarized in Figure 3A; Reasons for delayed or canceled medical attention are summarized in Figure 3B; COVID-19 vaccination status (“Completed zero dose,” “Completed one dose,” “Completed two doses,” “Completed three doses,” “Completed four doses”); High consumption of COVID-19-related news (“Yes,” “No”); perception of COVID-19 (“Very serious infectious disease,” “Common infectious disease,” “I don't know”); Re-infected with SARS-CoV-2 (“Yes,” “No”); Inpatient treatment for COVID-19 (“Yes,” “No”); length of COVID-19 symptom (“1 to 6 days,” “7 to 12 days,” “more than 13 days”); the self-reported COVID-19 symptoms are summarized in Figure 1. The reasons for inpatient treatment for COVID-19 are summarized in Figure 2.
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FIGURE 2
 Self-reported COVID-19 Symptoms among participants and main symptoms for inpatient treatment. (A) The self-reported COVID-19 symptoms among participants. (B) The main symptoms for inpatient treatment. In the legend, “Yes” indicates the presence of the symptom, and “No” represents the absence of the symptom.




Measurement of depressive symptoms

The Patient Health Questionnaire-9 (PHQ-9) was used to estimate the prevalence of depression symptoms. It has been reported that the PHQ-9 scale has good reliability with Cronbach's alpha of 0.91 (31). A comprehensive meta-analysis demonstrated that a cut-off score of 10 for PHQ-9 maximized both sensitivity and specificity (32). The sensitivity and specificity of PHQ-9 were both 0.85 at thresholds of 10 (33). Moreover, PHQ-9≥10 is widely employed for estimating the prevalence of depression symptoms and has been published in high-impact journals (34, 35). Hence, the scores of PHQ-9 ≥10 were used to define the symptoms of depression in this study. Participants were divided into two groups: those with PHQ-9 scores ≥10 were classified as having depressive symptoms, while those with scores below 10 were considered as not having depressive symptoms.

The Chinese version and the original PHQ-9 scale are consistent, comprising nine items. It covers the following areas: (1) “No interest or pleasure in doing things,” (2) “feeling depressed, downhearted, or hopeless,” (3) “feeling tired or having no energy,” (4) “feeling bad/frustration/failure about myself, or the sense that you let your family down,” (5) “Thoughts of dying or hurting yourself in some way,” (6) “difficulty sleeping or sleeping too much,” (7) “poor appetite or overeating,” (8) “difficulty concentrating,” and (9) “slow movement/speech or irritability or fidgeting.” The total score is calculated by summing the scores for each question, which range from 0 to 27. The reliability of this study was 0.92 (36, 37).



Statistical analysis

All data were imported into Microsoft Excel 2019 for collation. Data were statistically analyzed using SPSS version 25.0 (IBM, Armonk, NY, United States). Descriptive information including the sociodemographic and pandemic-related predictor variables were provided as percentages. Participants were categorized into two groups: those who reported SARS-CoV-2 infection were categorized as the SARS-CoV-2 infected group, while others were considered as the non-SARS-CoV-2 infected group. The chi-square test was employed to explore the differences of these two groups. For multivariate analysis, binary logistic regression was used to examine the associated factors with symptoms of depression among all participants.

Then, we compared differences between participants with and without depressive symptoms among individuals with the SARS-CoV-2 infection using the chi-square test. Variables with a p < 0.05 in analyses were included in multivariate analyses. Subsequently, for multivariate analysis, binary logistic regression was performed to explore the factors associated with depressive symptoms after assessing multicollinearity. Variables with variance inflation factors (VIF) >5 or tolerances <0.1 were excluded from the multivariate analysis. For multivariate analysis using the backward conditional method, P < 0.05 was used as the cutoff for entering the model. In addition, percentages were used to describe self-reported COVID-19 symptoms and symptoms for hospitalization. Barriers to healthcare access and reasons for delayed or canceled medical appointments were also described as percentages. Bar charts were employed for visualization.




Results

Table 1 presents the Sociodemographic of participants. A total of 2,726 participants completed the survey, with 2,332 participants who self-reported being infected with SARS-CoV-2 (a positive SARS-CoV-2 test or clinical symptom-diagnosed) and 394 participants were not infected with SARS-CoV-2. The age ranges from 18 to 81 years (M = 29.5 years, SD = 11.1). More than half of the participants were female (62.5%) and single (60.6%). A total 63.4% of the participants belonged to the Han ethnicity, and 61.3% of the participants had a college or undergraduate education. The majority of participants (72.9%) reported a commute time of <30 min from their homes to healthcare facilities. Only 13.7% of the participants reported that they had a history of chronic disease. Additionally, the prevalence of depression symptoms among participants infected with SARS-CoV-2 was 33.3%. Additional details are provided in Table 1. Furthermore, participants who self-reported being infected with SARS-CoV-2 had a 2-fold higher risk of depression symptoms compared to non-infected individuals (Supplementary Table 1).


TABLE 1 Socio-demographic of the participants.

[image: Table 1]

Table 2 shows the differences in the distribution of sociodemographic and epidemic-related factors between depressed and non-depressed individuals infected with SARS-CoV-2. There were significant differences in sociodemographic and COVID-19-related factors, such as age, education, occupation, current residence area, the home-to-healthcare facility commute time, history of chronic illness, smoking, drinking, sleep difficulties, change in healthcare services, change in healthcare costs, vaccines, attitudes toward COVID-19, re-infected with SARS-CoV-2, duration of COVID-19 symptoms, inpatient treatment for COVID-19.


TABLE 2 Associated factors with depression among participants with Self-reported SARS-CoV-2 infection after optimizing the COVID-19 response in China.

[image: Table 2]

Table 3 presents the associated factors related to depression symptoms. Binary logistic regression analysis revealed that several factors were associated with an increased risk of depression symptoms. These factors included sleep difficulties (OR, 2.84; 95% CI, 2.34–3.44), chronic diseases (OR, 2.15; 95% CI, 1.64–2.82), inpatient treatment for COVID-19 (OR, 3.24; 95% CI, 2.19–4.77), COVID-19 symptoms more than 13 days (OR, 1.30; 95% CI, 1.04–1.63), re-infection with SARS-CoV-2 (OR, 1.52; 95% CI, 1.07–2.15), and the increase in demand for healthcare services (OR, 1.32; 95% CI, 1.08–1.61).


TABLE 3 Correlates of depression symptoms among participants with Self-reported SARS-CoV-2 infection after optimizing the COVID-19 response in China.
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Figure 2 provides a summary of the self-reported COVID-19 symptoms among participants. The most common symptom was cough/runny nose (72.3%) among infected individuals (Figure 1A), followed by fever (71.4%), fatigue/drowsiness (65.7%), and headache/dizziness (58.6%). Regarding the reasons for inpatient treatment (Figure 1B), convulsions and high fever are the most common symptoms for inpatients, reported by more than 40% of those affected, followed by dyspnea (35.6%) and twitching (30.2%).

Figure 3A illustrates barriers to accessing healthcare services among participants with depressive symptoms. More than half of the participants (58.0%) reported experiencing a shortage of medication supply. Additionally, over one-third of participants reported longer waiting times for doctors (36.7%) and a shortage of medical staff (32.5%) compared to the past. Furthermore, 27.4% stated that they were required to provide a negative SARS-CoV-2 nucleic acid test result to access hospital services.


[image: Figure 3]
FIGURE 3
 Barriers to accessing healthcare services and reasons for delayed or canceled medical appointments after optimizing the COVID-19 response in China. (A) Barriers to accessing healthcare services. (B) The reasons for delaying or canceling medical appointments.


In addition, we investigated the reasons for delaying or canceling medical appointments for participants with depression symptoms. As shown in Figure 3B, 43.2% of the participants reported that they fear of causing SARS-CoV-2 infections to others after SARS-CoV-2 infection. Meanwhile, 44.3% expressed concerns that a hospital visit might increase the risk of re-infection with SARS-CoV-2. Approximately one-third of the participants reported financial difficulties in seeking medical care. A total 27.4% of the participants reported that the communication time with the doctor was insufficient to meet their needs.



Discussion

We investigated the prevalence of depression symptoms and their correlates among individuals with SARS-CoV-2 infection after optimizing the COVID-19 response in China. We found that the prevalence of depression symptoms was 35.3%. Moreover, participants with sleep difficulties, chronic illnesses, inpatient treatment for COVID-19, symptoms duration for more than 13 days, re-infection with SARS-CoV-2 and the increased demand for healthcare services were associated with depressive symptoms. Additionally, the findings also revealed certain barriers that participants faced in accessing health care services. Thus, it is necessary for health professionals to implement targeted psychological interventions for high-risk populations.

Little evidence on how COVID-19 optimization policies influence depression symptoms among those infected in China. We found that the prevalence of depression symptoms was 35.3% which was similar to the study conducted in Pokhara (38) and China (25). The potential for temporary unemployment, reduced salary, and strained medical resources during the early stages of implementing the COVID-19 optimization policy may exacerbate psychological distress among the public. Besides, the physical distress caused by SARS-CoV-2 may bring significant emotional and psychological. That's why the COVID-19 pandemic continues to put a substantial burden on mental health. Nevertheless, it is noteworthy that certain studies have reported a higher prevalence of depression symptoms than the present study (39, 40). A study conducted in Shanghai showed that the prevalence of depression symptoms was 82% among infected individuals before the optimization of the COVID-19 response in China (28). The low prevalence of depression symptoms in this study may be attributed to the following reasons: First of all, increased awareness of COVID-19 illness (e.g., mitigated the risk of disease progression) and the adaptation to the pandemic, thereby might reduce the fear of COVID-19. Secondly, the optimal policies decreased the mobility restrictions (24), thereby effectively alleviating loneliness in the public. Moreover, those with asymptomatic or mild symptoms were permitted to self-isolate at home rather than being subjected to compulsory isolation (41), potentially easing their anxiety and worries. This low prevalence of depressive symptoms suggests the COVID-19 optimal policy in China has effectively reduced the negative impact of COVID-19 on mental health in the public. Nonetheless, mental health problems among SARS-CoV-2 infected individuals still warrant attention (24, 41).

Specifically, our study revealed that individuals aged 35 and above had a lower risk of developing depression symptoms during the pandemic compared with the 18–24 age group. Our findings align with prior research that has emphasized age-related disparities in the prevalence of depression symptoms (10, 18, 42). A study conducted at the Shahroud University of Medical Sciences in northeastern Iran revealed a substantial increase in depression scores among students after COVID-19 outbreak (43). In this study, a significant proportion of participants in the 18–24 age groups were students, who may face potential ongoing challenges, including prolonged distance learning, school closures, and exam delays. Therefore, it is advisable to pay attention to the mental health of individuals aged 18–24. Educational institutions should implement targeted mental health interventions to restore the mental health (44).

In line with previous studies, sleep difficulties were associated with depression symptoms during COVID-19 (10, 45). Almost all of the participants in this study reported experiencing COVID-19 symptoms (such as fever, cough, dyspnea, and fatigue). The severity of COVID-19 may cause difficulty falling asleep, subsequently increasing the risk of depressive symptoms. Furthermore, our study found a high proportion of participants experiencing sleep difficulties who expressed heightened concerns about the epidemic-related information and perceived COVID-19 as a severe disease (Supplementary Table 2). Thus, we hypothesized that their excessive apprehension negatively affected their sleep quality, potentially contributing to the persistence or worsening of depressive symptoms. Therefore, it is essential for individuals with sleep difficulties to seek mental health services or treatment to better cope with the challenges associated with sleep problems.

Furthermore, our findings are consistent with previous research suggesting an increased risk of depression symptoms with chronic disease (46, 47). Our study revealed that individuals with chronic diseases exhibited a high consumption of COVID-19-related news (Supplementary Table 2). Studies conducted in both China (48) and Japan (49) consistently indicated that patients with chronic diseases are at a higher risk of developing severe COVID-19, suggesting that the severity of the illness may worsen mental health. Additionally, previous reports consistently indicated that individuals with comorbidities such as diabetes (50), heart failure (51), chronic dialysis patients (52), HIV infection (53), chronic lung disease (54), chronic kidney diseases (55) and malignancies (56) experience significantly high mortality when infected with SARS-CoV-2. Therefore, an increased risk of depressive symptoms among SARS-CoV-2 infected individuals with chronic disease may be attributed to the fear of underlying health risks and the elevated mortality associated with COVID-19. To effectively address these challenges, it is crucial to develop personalized strategies and provide mental health services for patients with chronic disease when they are infected with SARS-CoV-2.

The disruptions in healthcare utilization during the pandemic had a substantial impact on the symptoms of depression among patients with chronic diseases (57, 58). We found that approximately half of the respondents with depression symptoms reported shortages of medications. Furthermore, a large number of infected individuals avoided seeking medical services from hospitals because they fear of causing SARS-CoV-2 infections to others. Further analysis revealed that these individuals experienced a decreased healthcare service utilization (Supplementary Table 3), indicating that they indeed encountered difficulties in seeking medical care. These findings underscore the challenges regarding to healthcare services among patients with chronic diseases. Therefore, it is necessary to provide timely and uninterrupted access to medical care for individuals with chronic diseases during the pandemic.

In this study, 7.9% of participants were hospitalized due to severe symptoms. Surprisingly, we found that inpatient treatment for COVID-19 increased the risk of depression symptoms. This is supported by previous studies that high incidences of depression symptoms were reported among patients hospitalized with COVID-19 (59–62). A possible explanation may be the fear of the high mortality of COVID-19 (63), which might significantly contribute to an increased risk of developing depressive symptoms. Furthermore, research indicated that individuals who have been hospitalized with COVID-19 are at a high risk of experiencing post-COVID-19 syndrome (64–67), potentially reflecting poor prognosis which may cause worry and stress among inpatients. Therefore, timely communication with patients about their health status and progress of treatment is necessary to alleviate their fear of uncertainty. Also, health professionals should provide effective psychological support and treatment to reduce mental burdens in patients hospitalized with COVID-19.

This study has several limitations. Firstly, we could not confirm the causal relationship due to the limitation of a cross-sectional design. Future studies with longitudinal designs would be necessary. Secondly, the self-reported data might introduce recall bias, which may affect the reliability of the findings. Thirdly, it is important to acknowledge that the findings may be limited in generalizability due to the small sample size. Moreover, it is crucial to acknowledge that we did not collect data to assess other psychological factors such as anxiety, trauma, and stress. This is an important limitation of this study, as these mental health issues may also play significant roles in mental health among participants. Lastly, the use of PHQ-9 scales may overestimate the prevalence of depressive symptoms (68), as the clinical diagnosis is typically required for accurate determination.



Conclusion

This study revealed a moderate prevalence of depressive symptoms among individuals infected with SARS-CoV-2 after optimizing the COVID-19 response in China. It is necessary to provide mental health services and psychological interventions for the at-risk groups, including individuals with sleep difficulties, chronic diseases, inpatient treatment for COVID-19, long COVID-19 symptoms duration, and re-infection with SARS-CoV-2. Furthermore, health policymakers should formulate policies and interventions for responding to the mental health challenges for the future pandemics similar to SARS-CoV-2.
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Aim: This prospective study examined whether prepandemic sexual stigma, affective symptoms, and family support can predict fear of coronavirus disease 2019 (COVID-19) among lesbian, gay, and bisexual (LGB) individuals.

Methods: Data of 1,000 LGB individual on prepandemic sociodemographic characteristics, sexual stigma (familial sexual stigma [FSS] measured by the Homosexuality-Related Stigma Scale, internalized sexual stigma [ISS] measured by the Measure of Internalized Sexual Stigma for Lesbians and Gay Men, and sexual orientation microaggression [SOM] measured by the Sexual Orientation Microaggression Inventory), affective symptoms (i.e., depression measured by the Center for Epidemiologic Studies–Depression Scale and anxiety measured by the State–Trait Anxiety Inventory–State version), and family support measured by the Adaptability, Partnership, Growth, Affection, and Resolve Index were collected. Four years later, the fear of COVID-19 was assessed using the Fear of COVID-19 Scale and the associations of prepandemic sexual stigma, affective symptoms, and perceived family support on fear of COVID-19 4 years later were analyzed using multiple linear regression analysis.

Results: In total, 670 (67.3%) participants agreed and completed the follow-up assessment. Greater prepandemic FSS, ISS, SOM, affective symptoms, and perceived family support were significantly associated with a greater fear of COVID-19 at follow-up.

Conclusion: The identified predictors should be considered when designing interventions aimed at preventing and reducing the fear of COVID-19 in LGB individuals.

KEYWORDS
 sexual minorities, fear, COVID-19, social stigma, depression, anxiety, psychological wellbeing


1 Introduction

In December 2019, the COVID-19 outbreak occurred, which spread rapidly across the globe, having major influences on human life. By 12 August 2023, more than 770 million individuals had been already infected with COVID-19 infection, and more than 6.9 million had died from it (1). The pandemic caused people worldwide to develop a fear of COVID-19 as evidenced by the results of three meta-analyses (2–4). Fear is a response pertaining to the existence of a threat and generally drives actions toward self-protection (5). Fear can lead individuals to behave in dysfunctional ways, resulting in the development of general distress and irrational beliefs (6). Several meta-analyses have concluded that the fear of COVID-19 significantly contributed to mental health disorders of individuals, including depression, anxiety, and perceived stress, and led to sleep disturbances and impaired mental wellbeing (2, 3). Research also found that the fear of COVID-19 was negatively associated with preventive behaviors (7). The results of previous studies indicated that healthcare professionals should well address the fear of COVID-19 when developing strategies to promote mental health and preventive behaviors during the COVID-19 pandemic.

The mental health and social interactions of lesbian, gay, and bisexual (LGB) individuals were deeply influenced by the COVID-19 pandemic compared with those of heterosexual individuals (8–10). The pandemic amplified existing inequities related to sexual orientation (11) and restricted the connection of LGB individuals with LGB communities, thus reducing the support that they can obtain. A meta-analysis of 15 studies investigating the mental health of LGB individuals during the pandemic revealed pooled prevalence rates of 58.6, 57.6, and 52.7% for anxiety, depression, and psychological distress, respectively (12). Therefore, fear of COVID-19 in LGB individuals warrants careful evaluation and intervention.

A review identified four categories of factors contributing to the fear of COVID-19: COVID-19 characteristics (e.g., high mortality rate and rapid transmission, variable symptomatology and disease progression, unknown origin, and lack of specific treatment models), policies for control (e.g., treatment restrictions for patients with COVID-19, quarantine, and lockdown), lack of sufficient information on the pandemic (e.g., changes in management policies, rumors about the pandemic and treatment models, and disruptions in the supply of goods and services), and contradictory statements of medical authorities and experts (13). However, no study has evaluated what prepandemic factors can predict the level of fear of COVID-19.

Perceived sexual stigma (14), emotional problems (15), and low family support (16, 17) are prevalent among LGB individuals. According to the extended parallel process model (18, 19), when individuals perceive the threat of COVID-19 and that they are at risk of being infected, they may engage in message processing both cognitively (efficacy appraisal) and emotionally (threat appraisal). If individuals believe in the effectiveness of self-protective behaviors in reducing the risk of COVID-19 infection and are confident in practicing them, they will take protective actions to avoid or mitigate the threat (i.e., danger control); otherwise, they will be too afraid to act and just try to reduce their fear (i.e., fear control) (18, 19). Several individual and environmental factors may influence LGB individuals’ cognitive and emotional appraisals of the COVID-19 threat. Experiences with sexual stigma can alter their cognitive processes, make them vigilant of their social environment, cause them to ruminate on their negative experiences, and increase their psychological distress (14). Negative emotions, such as depression, compromise individuals’ self-efficacy in managing health problems (20, 21), whereas family support enhances their self-efficacy in managing chronic illnesses (22). The Taiwanese Study of Sexual Stigma (T-SSS) conducted between August 2018 and June 2019 collected data on perceived sexual stigma (three types: familial sexual stigma [FSS], internalized sexual stigma [ISS], and sexual orientation microaggression [SOM]), family support, and affective symptoms (i.e., depression and anxiety) from 1,000 young adult LGB individuals (23–29). However, whether prepandemic perceived sexual stigma, affective symptoms, and perceived family support can predict the level of fear of COVID-19 in LGB individuals remains unclear.

This 4-year follow-up study aimed to examine the prediction of sexual stigma, affective symptoms, and family support collected before the COVID-19 pandemic on the level of fear of COVID-19 in LGB individuals. It is hypothesized that greater prepandemic FSS, ISS, SOM, and affective symptoms predicted a greater fear of COVID-19, whereas higher perceived family and peer support predicted a lower fear of COVID-19 among LGB individuals.



2 Methods


2.1 Study participants

This is a questionnaire-survey follow-up study. The T-SSS recruited a cohort of 1,000 LGB individuals (500 gay and sexual men and 500 lesbian and bisexual women) by posting online advertisements on Facebook, Twitter, LINE, and a computer bulletin board service during the period between August 2018 and June 2019 (23–29). Because the aim of the T-SSS was to evaluate the experiences of sexual stigma and mental health problems among young adult LGB individuals in Taiwan, the inclusion criteria of the T-SSS were Taiwanese LGB individuals who were 20 to 30 years of age. Those who had any form of impaired cognition (e.g., severe mental disorders, alcohol and substance intoxication to withdrawal, and cognitive impairments due to major systemic diseases) that might have interfered with the ability to understand the purpose of this study or complete the questionnaire were excluded from this study.

The present follow-up study contacted the 1,000 LGB individuals participating in the T-SSS by text messages and invited them to receive a follow-up assessment. If the contacted LGB individuals agreed to participate, a research assistant mailed them a blank informed consent form and the study questionnaire with the instructions for completing the study questionnaire. If the potential participants did not respond to the first invitation text message, the research assistant sent another text message 1 month later. A total of three invitation messages were sent to the potential participants. Those who agreed to participate in the follow-up study and sent back the written informed consent and the completed questionnaire were classified as the followed group; those who responded to none of these messages or refused participating were considered to have been lost to follow-up and were classified as the non-followed group.



2.2 Ethics statement

This study was approved by the Institutional Review Board of KMUH (KMUHIRB-F(I)-20210219). The participants provided their written informed consent to participate in this study. This questionnaire-survey study did not apply any experiments on humans or the use of human tissue samples. This paper conforms to the Declaration of Helsinki and Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly Work in Medical Journals.



2.3 Outcome variable: fear of COVID-19

Fear of COVID-19 was measured using the 7-item Fear of COVID-19 Scale (FCV-19S) (for example, “It makes me uncomfortable to think about coronavirus-19;” “My hands become clammy when I think about coronavirus-19;” “When watching news and stories about coronavirus-19 on social media, I become nervous or anxious;” and “I cannot sleep because I’m worrying about getting coronavirus-19.”) (30). Ratings were given on a 5-point scale, with a higher total FCV-19S score indicating a higher level of fear of COVID-19. Various studies have provided independent estimates of its psychometric properties obtained with samples of a generally reasonable size from diverse target populations (31). The Taiwanese version of the FCV-19S has a single-factor structure with satisfactory fit indices; the fear of COVID-19 measured by the FCV-19S was significantly associated with psychological distress measured by Depression Anxiety Stress Scale-21 among individuals in Taiwan (7). Cronbach’s alpha coefficient (α) of the FCV-19S in this study was 0.90.



2.4 Predicting variables at baseline

Participants’ sociodemographic characteristics, sexual stigma (FSS, ISS, and SOM), affective symptoms, and family support were measured at baseline.


2.4.1 Homosexuality-related stigma scale

This study used the HRSS to measure the level of perceived FSS among LGB participants (25, 29, 32). All 12 items were rated on a 4-point scale, with a higher total HRSS score indicating a higher level of FSS (31). Cronbach’s α of the HRSS in this study was 0.93.



2.4.2 Measure of internalized sexual stigma for lesbians and gay men

The traditional Chinese version of MISS-LG measures three factors of ISS, including sexuality, identity, and social discomfort (29, 33). All 17 items are rated using a 5-point scale, with a higher total MISS-LG score indicating a higher level of ISS. Psychometric evidence supports the reliability and validity of the traditional Chinese version of MISS-LG for the Taiwanese population (29). Cronbach’s α of the MISS-LG in this study was 0.76.



2.4.3 Sexual orientation microaggression inventory

This study used the traditional Chinese version of SOMI (25, 34) to assess three dimensions of experienced SOM, including attitudes and expressions against, denial of, and societal disapproval of LGB sexual orientation in the previous 6 months. All 19 items are rated using a 5-point scale, with a higher total SOMI score indicating a higher level of SOM. The traditional Chinese version of the SOMI has acceptable internal consistency and concurrent validity (25). Cronbach’s α of the SOMI in this study was 0.90.



2.4.4 Center for epidemiologic studies–depression scale

This study used the traditional Chinese version of the CES-D (35, 36) to measure participants’ severity of common depressive symptoms in the month before the study. All 20 items are rated on a 4-point scale, with a higher total CES-D score indicating more severe depressive symptoms. The traditional Chinese version of the CES-D has acceptable internal consistency and concurrent validity (35). Cronbach’s α of the CES-D in this study was 0.91.



2.4.5 State–trait anxiety inventory–state version

The traditional Chinese version of the STAI-S was used to assess participants’ severity of current anxiety symptoms (37–39). All 20 items were rated on a 4-point Likert-type scale with scores, with a higher total STAI-S score indicating greater anxiety symptoms. The traditional Chinese version of the STAI-S has acceptable internal consistency and concurrent validity (38). Cronbach’s α of the STAI-S in this study was 0.88.



2.4.6 Adaptability, partnership, growth, affection, and resolve index

The traditional Chinese version of the APGAR Index (40) was used to assess the level of perceived family support among participants. All 5 items were rated on a 4-point scale, with a higher total APGAR Index score indicating a higher family support. Cronbach’s α of the APGAR Index in this study was 0.94.



2.4.7 Sociodemographic characteristics

In addition to gender (woman vs. man) and age, participants were asked “What is your highest academic qualification?” Participants were divided into two groups based on the level of education completed (college or higher vs. high school or lower). Participants were also divided into two groups based on sexual orientation (gay or lesbian vs. bisexual). Participants were asked, “Are you self-identified as a transgender?” Participants were classified into the groups of transgender or not.




2.5 Data analysis

All statistical analyses were conducted using SPSS 24.0 software (SPSS, Chicago, IL, United States). Depression and anxiety were transformed into affective symptoms using factor analysis. Descriptive statistics were used to summarize and analyze the participants’ sociodemographic characteristics, sexual stigma, affective symptoms, family support function, and fear of COVID-19. This study assessed whether the continuous variables were normally distributed using the definition of the absolute values of kurtosis lower than 10 and skewness lower than 3 (41). The results revealed no severe deviation.

We used several multivariate linear regression analysis models with adjustments for demographic characteristics to examine the baseline predictors in the T-SSS of the fear of COVID-19 at follow-up. In the first model with adjustment for demographic characteristics, we examined the associations of affective symptoms and family support at baseline with the fear of COVID-19 at follow-up. With adjustment for demographic characteristics, affective symptoms, and family support, FSS, ISS, and SOM at baseline were entered into the second, third, and fourth models, respectively, to examine their individual association with the fear of COVID-19 at follow-up. Because of multiple comparisons, a p value of <0.0125 (0.05/4) was set as significant.




3 Results

A total of 673 (67.3%) LGB individuals participated in the follow-up study (the followed group); 327 (32.7%) did not complete the follow-up survey (the non-followed group), including 167 responding to the invitation to follow-up but refusing to participate and 160 responding to none of the invitation messages. No significant differences in gender (χ2 = 0.005, p = 0.946), sexual orientation (χ2 = 2.087, p = 0.149), and age (t = 1.890, p = 0.059) were found between the followed and non-follow groups; however, participants in the non-follow group were more likely to have a lower education level (χ2 = 15.767, p < 0.001). Table 1 presents sociodemographic characteristics, FSS, ISS, SOM, affective symptoms, family support, and fear of COVID-19 among 637 participants. The mean and standard deviation (SD) of the FCV-19S total scores was 13.4 and 5.4, respectively.



TABLE 1 Demographics, sexual stigma, depression, anxiety, family support, and fear of COVID-19 of participants (N = 673).
[image: Table1]

No significant differences in the levels of the fear of COVID-19 were found between participants with various genders, education levels, sexual orientations, and transgender or not (p > 0.05). The correlation between age and the fear of COVID-19 examined using Pearson’s correlation was non-significant (p > 0.05). Table 2 shows the correlations among the fear of COVID-19, FSS, ISS, SOM, affective symptoms, and family support. The correlations among all variables were statistically significant except for that between the fear of COVID-19 and family support.



TABLE 2 Correlations among the fear of COVID-19, sexual stigma, affective symptoms, and family support.
[image: Table2]

Table 3 shows the results of the multiple linear regression analysis of the associations of baseline variables with the fear of COVID-19 at follow-up. The results of Model I indicated that after adjustment for sociodemographic characteristics, greater affective symptoms (p < 0.001), and family support (p = 0.012) were significantly associated with a greater fear of COVID-19. The results of Model II, III, and IV indicated that after adjustment for sociodemographic characteristics, affective symptoms, and family support, FSS (p = 0.010), ISS (p = 0.001), and SOM (p = 0.004) were significantly associated with a greater fear of COVID-19.



TABLE 3 Associations of sexual stigma, affective symptoms, and family support with fear of COVID-19: multiple linear regression analysis.
[image: Table3]



4 Discussion

The mean fear of COVID-19 measured by the FCV-19S among LGB individuals in this study was 13.4 (SD = 5.4). A meta-analysis found that the mean FCV-19S total score was 18.36 (SD = 5.9) among 46,223 individuals in 44 studies conducted during the period between May and July 2020 around the world (31). The present study evaluated LGB individuals’ fear of COVID-19 during the period between August 2022 and June 2023 when the COVID-19 pandemic has subsided significantly; therefore, the severity of the fear of COVID-19 was lower than that of the studies in 2020. However, a proportion of participants in this study still reported high fear of COVID-19. For example, 17.3% of participants of this study reported a total FCV-19S score of 19 or higher, higher than the mean FCV-19S score (18.36) in the 44 studies conducted in 2020 (31). Given that the fear of COVID-19 is negatively associated with mental health and protective behaviors, the fear of COVID-19 and its negative influences among LGB individuals warrant attention and evaluation. Research found that people who believe the information they receive and do not doubt it have high fear of COVID-19 during the pandemic (7). Therefore, teaching people how to distinguish between real and fake information is essential to the prevention of the fear of COVID-19. Healthcare professionals should also teach people how to respond effectively to outbreaks and avoid panic and fear. People should be taught to detect their own fear of an epidemic or pandemic and handle it appropriately.

Our results revealed that greater FSS, ISS, and SOM and higher levels of affective symptoms and family support before the COVID-19 pandemic were significantly associated with a greater fear of COVID-19 in LGB individuals. According to socioecological theory (42), individuals are embedded in the family microsystem; therefore, a family’s tolerance of sexual orientation helps young people develop a positive self-identity. By contrast, FSS causes LGB individuals to hide their sexual orientation from the family, which negatively affects their self-identity (15). Individuals with self-identity issues have difficulties in developing effective stress-coping strategies (43). SOM comprises subtle behavioral, verbal, or social indignities that express hostile, derogatory, or negative messages to LGB individuals (34, 44). Given that such SOM is omnipresent in their daily lives, they may be more vigilant in the presence of threatening clues in their environment; this explains why their fear of COVID-19 may subsequently increase. LGB individuals also faced difficulty in communicating with the SOM enactors because the enactors may view their own speech, views, and behavior as well-intentioned, mundane, or harmless (45). This might demoralize LGB individuals, compromise their self-esteem (46), and impair the development of perceived efficacy appraisals of challenges related to the COVID-19 pandemic. ISS is a process whereby individuals with LGB sexual orientation accept a public stereotyped image and transform their views on their sexual orientation (47). These individuals may anticipate social rejection, self-restrict their social activities, and be less willing to access medical care (48, 49). They may also experience limited information sources and social support during the COVID-19 pandemic, thus further increasing their fear of COVID-19.

In this study, we observed that in LGB individuals, higher prepandemic affective symptoms (i.e., depression and anxiety) significantly predicted a greater fear of COVID-19. Depression and anxiety can compromise individuals’ ability to correctly assess COVID-19 threats (e.g., causing them to amplify the threat) and their efficacy in managing the threat, thus increasing the level of the fear of COVID-19. Furthermore, prepandemic depression, anxiety, and greater fear of COVID-19 may also result from individuals’ distorted cognitive frame that contributes to catastrophic thinking, thereby increasing individuals’ difficulty in clarifying the authenticity of information and seeking help during the pandemic.

Because family members can provide information and support to help individuals manage COVID-19 threats, we hypothesized that higher prepandemic family support can predict a lower fear of COVID-19. Unlike the original hypothesis, this study found a positive association between prepandemic family support and the fear of COVID-19 at follow-up. It is possible that LGB individuals who perceived high family support may have a higher worry about family members contracting COVID-19 compared with those who perceived low family support. Meanwhile, LGB individuals who perceive high family support may have a close interaction with family members which may increase the concern about the risk of cross-infection of COVID-19 between family members and them. In spite of the positive association between perceived family support and the fear of COVID-19, family support has been demonstrated to be crucial for the mental health of LGB individuals during the COVID-19 pandemic (50, 51), and intervention programs for enhancing family support for LGB individuals are required.

As the first follow-up study examining the predictors collected before the COVID-19 pandemic for the fear of COVID-19 among LGB individuals, this study confirmed the predictive effects of prepandemic FSS, ISS, SOM, depressive and anxiety symptoms, and family support on LGB individuals’ fear of COVID-19. The results of this study further confirmed the necessity of eliminating sexual stigma and enhancing mental health for LGB individuals. In this context, antidiscrimination policies that promise protection from sexual stigma are instrumental (52). Broadening the understanding of LGB culture and raising awareness of prejudice toward GBM in family and the public constitute crucial steps to reducing the stigma surrounding non-heterosexuality (52). Studies have developed intervention programs for reducing ISS among GBM (53, 54) and SOM in the public (52, 55). Furthermore, healthcare providers should design programs aimed at enabling LGB individuals to avoid the development of mental health problems. Not only minority stress (47) but also intraminority community stress (56) cause mental health problems in LGB individuals. Helping LGB individuals develop strategies to cope with these stresses will help maintain mental health. Healthcare providers should take the influences of sexual stigma and affective symptoms into consideration when designing prevention and intervention strategies for the fear of COVID-19 among LGB individuals. For example, LGB individuals who experienced sexual stigma may have great fear of COVID-19 but be hesitant to seek medical help during COVID-19. Healthcare professionals should develop diversified access to health care, such as web-based counseling with friendly attitudes, to encourage LGB individuals to seek help in a timely manner. The mechanisms accounting for the significant association between family support and the fear of COVID-19 in LGB individuals warrant survey; if the significant association comes from the worry about family members’ contracting COVID-19 or the risk of cross-infection, it is necessary to help LGB individuals develop effective infection prevention strategies.

Several research limitations need to be noted. Because the present study collected self-reported data from LGB individuals, the results might be subject to single-rater bias. The participants were those who were interested in participating in this follow-up assessment. Moreover, this study recruited young adult LGB individuals to participate. Thus, further study is needed to examine whether the results of this study can be replicated in other groups of LGB individuals. Most (91.8%) of the participants in this study had an education level of college or above; moreover, participants in the non-follow group were more likely to have a lower education level. Whether the results of this follow-up study can be generalized to LGB individuals with a low educational level warrants further study. Furthermore, the linear regression analysis models in this study only explained a fraction of variance (<10%) in fear of COVID-19 among LGB individuals, indicating that there are factors that have not been examined in this study for their associations with the fear of COVID-19. The prediction of some prepandemic factors such as psychological characteristics (e.g., neuroticism), health status (e.g., HIV history), and economic status on the fear of COVID-19 among LGB individuals warrants further study. These variables may also serve as the third variables that may account for the associations of sexual stigma, affective symptoms, and family support with the fear of COVID-19 among LGB individuals.



5 Conclusion

Prepandemic FSS, ISS, SOM, affective symptoms, and perceived family support significantly predicted the severity of the fear of COVID-19 at follow-up among LGB individuals. The identified predictors, including individual and environmental factors, should be considered when designing interventions aimed at reducing the fear of COVID-19 as well as depression and anxiety among LGB individuals and modifying the general public’s attitude and prejudice toward LGB individuals.
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Introduction: Latin America was the region most affected by COVID-19 in the second quarter of 2020, and consequently, the impact on mental health requires evaluation. The aim of this study was to assess the risk of post-traumatic stress disorder (PTSD) caused by bereavement due to COVID-19 in 12 countries in Latin America.

Methods: The current study was an analytical cross-sectional study. Validated tests were applied for PTSD, depression, anxiety, and stress (DASS-21), questions about the respondent’s condition or their environment, and demographic questions, as well as the length of the mourning period of suffering.

Results: The outcomes demonstrated that the PTSD risk increased for women (p < 0.001), when a friend or acquaintance had COVID-19 (p = 0.002), when a close relative died from COVID-19 (p = 0.010), having severe depression (p <0.001), severe anxiety (p  <0.001), severe stress (p  <0.001), residing in Chile (p  <0.001), Paraguay (p  <0.001), Bolivia (p  <0.001), Costa Rica (p  <0.001) or El Salvador (p  = 0.005). On the other hand, there was less risk of PTSD at an older age (p  <0.001) or if respondents had a sentimental partner (p  = 0.025). In the case of severe PTSD, there was a greater gender risk for women (p  <0.001), a close relative dying from COVID-19 (p  = 0.017), having severe depression (p  <0.001), severe anxiety (p  <0.001), severe stress (p  <0.001), residing in Chile (p  <0.001), Paraguay (p  <0.001), Bolivia (p  <0.001) and Costa Rica (p  = 0.002). It was also observed that there was less risk of severe PTSD at an older age demographic (p  <0.001).

Discussion: It can be concluded that the percentages of PTSD are high in its clinical presentation as severe, especially among Latin American women.
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Introduction

COVID-19 is an infectious illness caused by the SARS-CoV-2 virus. Most infected people with the virus present mild to moderate respiratory symptoms and recover without treatment requiring hospitalization. However, many people can also become severely ill and require medical attention (1). COVID-19 has been a major global socioeconomic and health problem comparable to what could be caused by a large-scale war (2). The beginning of this pandemic arose at the end of 2019 (3, 4), having a significant effect on Europe during the first quarter of 2020 (5) and affecting the North American continent in the subsequent months (6–8). The pandemic caused significant morbidity and mortality in millions of patients, as well as social and economic repercussions such as isolation, restrictions, and a host of additional problems and sequelae (9, 10). In addition, through mainstream and social media, additional fear and panic were generated and exacerbated in the populations (11–13).

There is evidence that several illnesses, such as hypertension (14), diabetes (15, 16), Ebola (17–19), SARS (20), dengue (21), H7N9 (22), and H1N1 (23), can generate post-traumatic stress disorder (PTSD). PTSD has been defined as a mental health condition that can affect people who have experienced or witnessed a traumatic event, series of events, or set of circumstances. Such an event can be emotionally or physically harmful or life-threatening, which can lead to symptoms that affect the mental, physical, social, and/or spiritual well-being of an individual (24).

The measurement of PTSD using DASS-21 (25–28) has previously been undertaken. However, there have been few studies linking PTSD and COVID-19 with survivors (29, 30) and healthcare workers (31, 32).

The possible effect of the COVID-19 pandemic on population mental health (33), especially for those who suffered from the disease and those who had relatives who were infected or even died, has been addressed (34). The COVID-19 pandemic was characterized by some relevant features that increase the risk of PTSD, such as an often-unpredictable course of the disease, high mortality rates (35–37), lack of knowledge and preventive practices (38), and lack of effective treatment, treatment guidelines, and the appearance of viral variants (39). PTSD related to COVID-19 has been reported in healthcare workers (31, 32) and the general public (40, 41), including perinatal women (30).

Recent studies have highlighted the significant occurrence of PTSD among individuals affected by COVID-19, with health professionals on the front lines facing heightened risks due to intense and prolonged exposure to trauma. The nature of one’s vocation, such as the specific health profession and the unit of work within the healthcare system, plays a crucial role in determining susceptibility to PTSD. The prevalence of PTSD among healthcare workers during the COVID-19 pandemic has been reported to be 13.52% globally (42). A study comparing Italian healthcare professionals to a control group of the general population found that the prevalence of self-reported PTSD symptoms caused by the COVID-19 pandemic was high (43). Another study reported that the prevalence of PTSD among intensive care unit (ICU) professionals increased to 73.3% following the COVID-19 health crisis (44). A review of the literature highlighted the high prevalence of PTSD, especially among healthcare professionals who work in COVID-19 wards (45). A multi-centered cross-sectional study in Northwest Ethiopia found the prevalence of PTSD among healthcare providers during the COVID-19 pandemic to be 55.1% (46).

These findings highlight the significant effect of the COVID-19 pandemic on the mental health of healthcare professionals, emphasizing the need for standardized and culturally sensitive measures to assess the true extent of PTSD in different populations. The nature of one’s work and geographical location have been identified as key factors influencing susceptibility to PTSD. Additionally, age emerges as a key moderator, with younger individuals often exhibiting different vulnerability patterns compared to their older counterparts. The geographical aspect is also crucial, as PTSD prevalence can vary across continents, reflecting diverse cultural and contextual factors. The choice of assessment tools can influence reported prevalence rates, emphasizing the importance of standardized and culturally sensitive measures to capture the true extent of PTSD in different populations. PTSD varies widely, with a lifetime prevalence ranging from 6.1 to 9.2% in national samples (42, 47, 48). In the United States, the 1 year prevalence of PTSD was estimated at 6.7% among male veterans and 11.7% among female veterans, and the lifetime prevalence was reported to range from 3.4 to 26.9% among civilians.

Factors, such as female sex, lower income, younger age, and behavioral health conditions, were identified as risk factors for PTSD (47, 48). These findings highlight the importance of understanding significant moderators of PTSD prevalence for tailoring interventions and support strategies for those at risk of or experiencing PTSD.

In highly affected populations, such as Peru, which became the country with the world’s highest per-capita COVID-19-related mortality (49, 50), significant mental health issues have arisen. In addition, other Latin American countries have also been significantly affected (51–53). However, to the best of our knowledge, there has not been any published study that addressed early PTSD in a large Latin American population that could serve as a baseline of PTSD levels at the different stages of the pandemic: surge of infodemic, early quarantine, various waves, and prior to the massive distribution of vaccines (54, 55).

The objective of this study was to evaluate the risk of PTSD according to the immediate environment’s suffering or grief after exposure to COVID-19 in 12 countries in Latin America.



Materials and methods


Study design

We conducted an online cross-sectional multicenter survey in Spanish-speaking countries (Peru, Chile, Paraguay, Mexico, Colombia, Bolivia, Panama, Ecuador, Costa Rica, El Salvador, Honduras, and Guatemala) between June 7, 2021 and August 30, 2021, which were the pandemic months with the most significant effect in Latin America. The design was based on the fact that each respondent was approached only once and that descriptive and analytical results were generated. It was determined that a minimum sample size of 3,204 was necessary to achieve a minimum percentage difference of 2.5% (49.0% vs. 51.5%), a statistical power of 80%, and a confidence level of 95% (data not shown). The sample size was calculated using power analysis (56) and based on a previous study in Peru that assessed PTSD after a natural phenomenon (57). Residents of the countries in question were included who reported that they remained in those territories during the time of the pandemic and who agreed to participate in the research. Duplicate responses were excluded, as were those who did not answer all the questions on the measured scales, those who did not have complete personal information, or those who presented anomalous response patterns (more than 4,000 surveys were excluded for all these reasons). The survey consisted of an online questionnaire in Google Surveys that was sent via WhatsApp, Messenger, and Facebook, and it was configured to enable the submission of an email at the end of the survey so that the investigation group could ensure that individual data were submitted. The survey was generated only online because, at the time of sampling, there were still individual restrictions on circulating freely in public places. In addition, online sampling was selected to prevent the surveyors from becoming infected and spreading the disease even further. The shared questionnaire was made anonymous, ensuring data confidentiality and reliability; each participant was informed in the first part of the questionnaire that they were free to participate, that they were free to withdraw if they liked, and that, by not asking for identifying data, we would not be able to know or divulge their identity. This survey was undertaken in the Spanish language since we surveyed only Spanish-speaking countries in Latin America in laboratory-confirmed cases. The survey was performed from June 7, 2021 to August 30, 2021, after approximately 3–5 months of lockdown and social distancing measures in Latin America due to the COVID-19 outbreak. At the beginning of the survey (June 7, 2021), the number of confirmed COVID-19 cases in the surveyed countries totaled 625,495 and the number of confirmed deaths was 36,287, while, at the end of the survey (August 30, 2021), the number of confirmed cases increased to 2,685,447 and the deaths increased to 136,068. We surveyed the public with adults (over 18 years old) in all countries that participated in the survey (Peru, Chile, Paraguay, Mexico, Colombia, Bolivia, Panama, Ecuador, Costa Rica, El Salvador, Honduras, and Guatemala). Participants were recruited through the FELSOCEM-ASOMEDISS COVID-19 Latam (which is an organization of physicians and medical students from almost every country in Latin America), a network of investigators that includes physicians, health professionals, and students performing COVID-19 social epidemiological studies in Peru and Latin America. Each collaborator verified that the contact to whom they sent the virtual survey could answer it adequately and that they were willing to resolve the doubts of the participants.



Outcomes and covariates

The survey (Annex 1) included 46 questions, of which 13 were demographic, 21 were from the DASS-21 test, and 12 were related to suffering from post-traumatic stress and also having this pathology, but in a severe stage (with suicidal ideation), both by applying the Short Post-traumatic Stress Disorder Rating Interview (SPRINT-E) created in 2001 to measure the symptoms of this pathology (58). The instrument has been used in Chile, where it obtained a value of 0.92 for Cronbach’s alpha (59); in the current study, a Cronbach’s alpha of 0.93 was obtained. For anxiety, stress, and depression, the DASS-21 test was used, which has been validated and used in multiple settings (60), where the severe category was used for each case and a Cronbach’s alpha of 0.96 was obtained.

There were multiple exposure variables as follows: (a) if a friend or close acquaintance was afflicted with COVID-19; (b) if a friend or acquaintance died from COVID-19; (c) if someone at home was sick from COVID-19; (d) if a family member was not home, they became ill from COVID-19; (e) if a close relative died from COVID-19; (f) if a distant relative died from COVID-19; and (g) if it was suspected or it was very likely that someone had COVID-19 (according to the report of having symptoms, but not a confirmatory test) and had or became ill with COVID-19 (confirmed with rapid or molecular test). The demographic questions included the gender (male or female), age (in completed years), if they had a romantic partner (yes or no), job status, type of job, level of education (university / postgraduate or a lower academic level), and the country of residence (of the 12 countries already mentioned). There were multiple exposure variables as follows: if a friend or close acquaintance became sick from COVID-19, if a friend or acquaintance died from COVID-19, if someone at home fell ill from COVID-19, if a family member who was not at home became ill from COVID-19, if a close relative died from COVID-19, if a distant relative died from COVID-19 if it was suspected or it was very likely that they had contracted COVID-19 (according to the report of having symptoms, but not a confirmatory test) and had or became ill with COVID-19 (confirmed with rapid or molecular test).



Ethics approval

The research has the approval of the Universidad Privada Antenor Orrego (UPAO) Bioethics Committee, a human ethics committee in Peru (Resolution of the Bioethics Committee No. 0240-2020-UPAO). The same endorsement could not be made in other countries since the pandemic generated the closure of most institutions that housed researchers during the pandemic. After obtaining approval in Peru, we proceeded with the respondents in the various countries; in each one, a non-random sample was obtained (due to the difficulty of having official lists). The participants remained anonymous and could finish the survey at any time, and their information was kept confidential. All the survey participants were well-versed in the study intentions and were required to consent before enrollment. The participants were not involved in any of the planning, execution, or reporting stages of the study.



Statistical analysis

Data analysis was done in STATA version 14 (Stata Corp.) with a significance level of p < 0.05. The instrument validity was assessed with the known-groups validity approach by fitting multivariate analysis. Univariate statistics were represented with frequencies and percentages for categorical variables. A description of the variables was made in each country, showing the percentages of the dependent variables and anxiety, depression, and stress (in their severe form). Then, the bivariate models were carried out, where each independent variable was crossed with the two dependent variables, from which they were statistically significant (p < 0.05), and they were entered into the multivariate model. For analytical statistics, adjusted prevalence ratios (aPR) and 95% confidence intervals (CIs) were obtained using generalized linear models (GLM), with the Poisson family, log-link function, and models for robust variances to adjust for the large sample size.




Results


Sociodemographic characteristics of the respondents

The survey was sent to 9,000 people in Peru, Chile, Paraguay, Mexico, Colombia, Bolivia, Panama, Ecuador, Costa Rica, El Salvador, Honduras, and Guatemala to achieve the minimum sample size of 3,204 calculated based on power analysis. Out of the 9,000 surveys sent online, we received 8,194 responses indicating a 91.0% response rate. Most participants were women (4,854 [59.2%]), were those aged 18–89 years, were single (6,699 [81.8%]), had some university studies or higher (5,750 [70.2%]), and had a romantic partner (3,669 [44.8%]). The country evaluated with the highest response was Peru, with 4,026 surveys, and it had the most deaths/infections (120). The population was also evaluated in Chile (738), Mexico (647), Paraguay (583), Colombia (435), Bolivia (385), Panama (374), Ecuador (279), Costa Rica (256), El Salvador (199), Honduras (162), and Guatemala (110).

Of the 8,194 respondents in Latin America, there was a higher frequency of severe episodes of anxiety (Chile 17%, Peru 14%, and Bolivia 14%), stress (Chile 19% and Costa Rica 14%), and depression (Chile 15% and Ecuador 14%). In addition, there was a high frequency of PTSD (Chile 37%, Paraguay 30%, and Bolivia 30%) and severe PTSD (Chile 22%, Costa Rica 16%, and Bolivia 16%; Figure 1).
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FIGURE 1
 Severe anxiety, severe stress, severe depression, PTSD, and severe PTSD in 12 Latin American countries during the COVID-19 pandemic.


In the bivariate analysis, it was determined that more PTSD or severe PTSD was observed among women (p < 0.001 for both), among those who had a friend or acquaintance with the diagnosis of COVID-19 (p < 0.001 for both), among those who had a relative outside the home with COVID-19 (p < 0.035 for both), among those who had a close relative who died from COVID-19 (p < 0.002 for both), among those whose distant relative died from COVID-19 (p < 0.001 for PTSD), if the respondent suspected COVID-19 (p = 0.002 for both), and if the respondent confirmed that they had COVID-19 (p = 0.008 for severe PTSD). Additionally, respondents who confirmed their own COVID-19 diagnosis had severe depression (p < 0.001 for both), severe anxiety (p < 0.001 for both), or severe stress (p < 0.001 for both). Similarly, compared to Peru, there was greater prevalence among those who resided in Chile (p < 0.001 for both), Mexico (p = 0.019 for PTSD), Paraguay (p < 0.002 for both), Bolivia (p < 0.001 for both), Costa Rica (p < 0.008 for both), or Guatemala (p = 0.005 for PTSD). On the contrary, the risk was reduced with advanced age (p < 0.001 for both) and by having a romantic partner (p < 0.001 for EPT) (Table 1).



TABLE 1 Bivariate analysis of risk factors for post-traumatic stress disorder (PTSD) and severe PTSD in 12 Latin American countries during the COVID-19 pandemic (n = 8,194).
[image: Table1]

Multivariate analysis was performed, and a higher risk of PTSD was found among women (p < 0.001), among those who had a friend or acquaintance with a diagnosis of COVID-19 (p = 0.002), among those whose close relative died from COVID-19 (p = 0.010), among those who had severe depression (p < 0.001), severe anxiety (p < 0.001), or severe stress (p < 0.001) at the time of the survey, and among those who resided in Chile (p < 0.001), Paraguay (p < 0.001), Bolivia (p < 0.001), Costa Rica (p < 0.001), or El Salvador (p = 0.005). On the other hand, there was lower risk of PTSD at an advanced age (p < 0.001) or if the respondent had a sentimental partner (p = 0.025), adjusted for three variables (Table 2).



TABLE 2 Multivariate analysis of risk factors for PTSD and severe PTSD in 12 Latin-American countries during the COVID-19 pandemic (n = 8,194).
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For severe PTSD, there was a higher risk among women (p < 0.001), among those who had a close relative who died from COVID-19 (p = 0.017), among those who had severe depression (p < 0.001), severe anxiety (p < 0.001), and severe stress (p < 0.001), among those who resided in Chile (p < 0.001), Paraguay (p < 0.001), Bolivia (p < 0.001), and Costa Rica (p = 0.002); on the other hand, there was a lower risk of severe PTSD at an older age (p < 0.001), adjusted by four variables (Table 2).




Discussion

Frequencies of PTSD and severe PTSD were found in up to one in three and one in five respondents, respectively. Despite not being able to extrapolate the results to the rest of the continent, these results are alarming due to the high number of people with an alteration in the mental health plane, without counting the large percentage of respondents who have thought about committing suicide. The findings of PTSD are approximately equivalent to those previously reported in other geographical locations; this is consistent with a meta-analysis of more than 60 studies published in different circumstances in countries of Europe, Asia, and North America, where a clinically significant prevalence of PTSD of 32% was recorded (61). Furthermore, the findings related to severe PTSD are striking since, even in China, the epicenter of the pandemic, and Italy, one of the countries initially most affected by COVID-19 (62), a much lower prevalence of PTSD was reported, and there have been very few cases of severe PTSD (40, 63). The timing of the measurement, access to information about the severity of the virus, and the educational level affected the results since it is evident that those with a lower level of education have a greater risk of psychological distress (64). All these variables should be further studied, as this is a fairly accurate approximation of the circumstances reflecting occurrences in the Latin-American population’s mental health arena.

Women were at increased risk of PTSD and severe PTSD, as observed in previous research (63, 65), which shows that women have been more susceptible to alterations caused by the coronavirus. In parts of Latin America, women are still associated with significant domestic work and caring for the home and its members, which also increased with the “lockdown” families had in their homes. In addition, women historically have occupied the roles of caregivers of the home, which, in some similar situations, translates into symptoms, such as insomnia, fatigue, anxiety, stress, and depression. Finally, it is often assumed that, in addition to their salaried jobs (66), women are subject to changes due to the crisis. Finally, cases have been reported of women who, due to the pandemic’s effects and measures, were forced to return to live with their domestic partner abusers, further increasing their access to support networks (67). This paragraph highlights the null gender perspective in the general measures taken during the pandemic, often overlooking their direct effects on the health of women.

At an older age, there was a lower risk of PTSD and severe PTSD. These results are striking since they are contrasted with other articles that present this age group as one of the highest risk groups. This difference can be explained by concerns about health complications for older adults and their close family members, along with comorbidities, the decrease in controls for chronic diseases during the pandemic, and the infantilization of their decisions in this same context (68). However, our study results can be further explained because older adults have already lived with these daily concerns and have been able to cope with a series of uncertain events, such as other epidemics (21). In addition to this, they tend to have limited access to social networks, which is considered a protective factor because they would avoid being affected by news that could cause anxiety, depression, and stress (69). The previous explanation does not mean that this is a group that must be in constant analysis to be able to detect the appearance of alarming symptoms, such as isolation, anxiety, excessive worries about the disease, excessive thinking about death, and other typical signs, which tend to go unnoticed due to the global contingency.

Those respondents who had a romantic partner were at lower risk of developing PTSD in the context of the COVID-19 pandemic. Our results are similar to those found in other studies applied to the general population of China (70, 71), Italy (72), Mexico (64), and Spain (73). The underlying factors that may explain this protective effect are real or perceived satisfaction, stability, understanding, attention, support, and emotional security. In turn, this effect depends on the quality of romantic relationships and communication (virtually or remotely in the first month and in person when the quarantines were lifted), the degree of alliance and commitment of the couple, mutual trust, and well-being generated (74). On the contrary, the marital status of widowed, separated, or divorced people has been reported as a risk factor for suffering from severe PTSD (75).

Severe stages of anxiety, depression, or stress have a higher risk of PTSD and severe PTSD, which can be rationalized as a determinant because each individual experiences and faces the same event differently (76). PTSD is a chronic mental illness that generally develops after being exposed to severe trauma, intrusive memories, distressing dreams, and a negative mood. It is estimated that approximately 6% of people exposed to psychological trauma go on to develop PTSD (57); according to this data and other references, it is considered that severe stages of anxiety, depression, or stress are risk factors for having PTSD and severe PTSD. These results are related to gender differences since it has been shown that women with some susceptibilities have a higher risk of being affected by PTSD (77).

Residing in different countries generated an increased risk of PTSD or severe PTSD compared to those who lived in Peru, which is the country with the most significant effect worldwide, showing that mental health could be impaired in multiple realities. These outcomes have been shown in studies of the area in different countries across several continents (78–84). Therefore, it is suggested that mental health measurement campaigns be generated in various settings as a baseline so that measures can be implemented that facilitate recovery, especially among the populations identified as being the most affected.

Some additional recommendations for future research and interventions to address the mental health concerns of people during pandemics or other high-stress situations include additional social and practical support. Literature reviews have concluded that social and practical support are important mechanisms for alleviating psychological distress and may be preferred to professional psychological support. This highlights the need for interventions that focus on providing social and practical support to individuals affected by pandemics (85). Furthermore, research on the effectiveness of mental health interventions during pandemics is growing. Future research should continue to evaluate the effectiveness of various interventions, including psychosocial interventions and the implementation of existing or new training programs, to address the mental health sequelae of pandemics (86). Moreover, addressing the psychological response of healthcare workers to medical pandemics is complicated. Future research should focus on developing interventions that specifically address the unique psychological challenges faced by healthcare workers during pandemics, including the effect of the pandemic on their personal, professional, and relational levels (87).

Additionally, when designing and implementing mental health interventions, it is important to consider cultural adaptations and the mental health workforce. Future research should explore the cultural and geographical constraints that may affect the effectiveness of mental health interventions during pandemics and the role of the mental health workforce in providing support to those most in need (86). Our recommendations highlight the need for future research and interventions that focus on providing social and practical support, evaluating the effectiveness of interventions, addressing the psychological response of healthcare workers, and considering cultural adaptations and the mental health workforce during pandemics.

The main implications of this research were, in general, the fact that we contributed to filling a gap that existed in terms of the immediate consequences in mental health to cause PTSD in a large population in Latin America as well as the main factors associated with it. The effects of the COVID-19 pandemic on other aspects of mental health in the medium and long term in Latin America have been reported (88–91).

All of these implications should serve the health sector, as well as the governing and academic institutions of each country. To evaluate the mental health of the population continuously, an investigation is recommended. Post-traumatic stress in various populations can cause medium- to long-term effects and can be linked with an increase in suicides (92, 93). Therefore, it highlights the importance of generating early detection, intervention, and treatment programs.

The study had an information bias because it was based on the respondents’ information, especially those who suffered (or had suspicions) if someone in their environment became ill or died due to COVID-19. It is possible that some cases did not occur, but this issue is not crucial because we intended to capture the thoughts and mental effects of respondents. One limitation was a small sample size in some countries, which requires a situational analysis to extrapolate the results. Our objective was to show the reality of a time period related to the significant mortality peaks in each country during the pandemic. This can be considered the main strength of the research because it evaluates the incidence of PTSD early on in the pandemic in a large population in multiple Latin American countries with different socioeconomic realities and various mental health coping mechanisms. Further research is warranted to determine the current incidence of PTSD and how it might be a further detriment to the overall mental health of the Latin American population.



Conclusion

It can be concluded that, in this cross-sectional survey, the prevalence percentages of PTSD risk are high in its severe presentation post-COVID-19 in 12 countries in Latin America. This risk increased among women if they had a friend or acquaintance who suffered from COVID-19 or a close relative who died from COVID-19; it also increased among those who had severe anxiety, depression, or stress and resided in Latin American countries. On the contrary, older age or having a romantic partner appears to reduce the risk of PTSD, as determined in this cross-sectional survey.
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Objective: The COVID-19 pandemic has been emotionally challenging for the entire population and especially for people who contracted the illness. This systematic review summarizes psychological interventions implemented in COVID-19 and long COVID-19 patients who presented comorbid emotional disorders.

Methods and measures: 3,839 articles were identified in 6 databases and 43 of them were included in this work. Two independent researchers selected the articles and assessed their quality.

Results: 2,359 adults were included in this review. Severity of COVID-19 symptoms ranged from asymptomatic to hospitalized patients; only 3 studies included long COVID-19 populations. Similar number of randomized controlled studies (n = 15) and case studies (n = 14) were found. Emotional disorders were anxiety and/or depressive symptoms (n = 39) and the psychological intervention most represented had a cognitive behavioral approach (n = 10). Length of psychological programs ranged from 1–5 sessions (n = 6) to 16 appointments (n = 2). Some programs were distributed on a daily (n = 4) or weekly basis (n = 2), but other proposed several sessions a week (n = 4). Short (5–10 min, n = 4) and long sessions (60–90 min, n = 3) are proposed. Most interventions were supported by the use of technologies (n = 18). Important risk of bias was present in several studies.

Conclusion: Promising results in the reduction of depressive, anxiety and related disorders have been found. However, important limitations in current psychological interventions were detected (i.e., duration, format, length, and efficacy of interventions were not consistently established across investigations). The results derived from our work may help to understand clinical practices in the context of pandemics and could guide future efforts to manage emotional suffering in COVID-19 patients. A stepped model of care could help to determine the dosage, length and format of delivery for each patient.

Systematic review registration: PROSPERO 2022 CRD42022367227. Available from: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022367227

KEYWORDS
 COVID-19 patients, long COVID-19 conditions, psychological interventions, systematic review, emotional disorders


1 Introduction

The coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARSCoV-2), is considered one of the largest pandemics in world history and was declared a Public Health Emergency of International Concern by the World Health Organization (WHO) on January 30th, 2020 (1). COVID-19 symptoms range from asymptomatic or mild to severe (2), being fever, coughing, fatigue, and dyspnea the most prevalent physical symptoms of diagnosed patients (3). Thus, COVID-19 has caused high morbidity and mortality worldwide. As of 20 June 2023, it has affected more than 768 million people and caused nearly 7 million deaths (4). Special attention should be paid to COVID-19 patients who survive the pandemics but do not recover their initial state of health and report persistent and/or new physical symptoms 3 months after the initial infection, which has been referred by the WHO as post COVID-19 syndrome (5). Thus, more specifically, within this condition the most frequent reported symptoms have been brain fog, dizziness, loss of attention, confusion, chest pain, tachycardia, diarrhea, vomiting, general fatigue, dyspnea, and cough, among others (6).

The impact of the pandemic was observed not only in morbidity and mortality numbers; the pandemic situation and the measures taken during its duration, such as lockdown or reduction of social contact, have had a significant emotional impact on the entire population (7–11). It seems that it was a hard situation for millions of people, with a higher prevalence of psychological symptoms among those who suffered from the disease (12). One study found that patients who were quarantined due to COVID-19 infection showed psychological symptoms such as anxiety and depression symptomatology, lack of self-control and low levels of well-being and vitality (13). From all COVID-19 patients, a high proportion of mental health problems were observed in long or post COVID-19 populations, which presented high rates of persistent psychological distress (36%), anxiety disorders (22%), depression (21%), post-traumatic stress disorder (20%), and sleep disorders (35%) (12).

As we can see, there is a great variety and prevalence of physical and psychological symptoms related both directly to the COVID-19 infection and to the development of post COVID-19 syndrome after the infection. Thus, it has been claimed there is a need for multidisciplinary interventions to address the physical and psychological symptoms associated with COVID-19 (14). From a physical perspective, we found different systematic reviews and meta-analyses on the efficacy of antiviral treatments for the reduction of mortality and risk of hospitalization of patients infected with COVID-19 (15). Probiotics, prebiotics, synbiotics, and postbiotics for the modulation of the microbiota have been used in COVID-19 patients with the aim of reducing the severity and duration of symptoms such as dyspnea, olfactory dysfunction, nausea, vomiting, and gastrointestinal problems (16). In the case of the Post-COVID condition, specific rehabilitation programs have been developed with the input of multidisciplinary professionals (i.e., physiotherapists, occupational therapists, speech and language therapists, social workers, neuropsychiatrists, dieticians or nutritionists, among others) (17).

Similarly, from a psychological perspective, we found different systematic reviews in the field of psychological interventions for COVID-19 patients (18, 19). Promising results were found in the reduction of emotional suffering in COVID-19 patients, which suggest that psychological issues could be properly treated in the context of COVID-19 conditions. However, we noted some important limitations in these systematic reviews. First, some of them have summarized interventions focused mainly on COVID-19 patients which did not include long COVID conditions (18). Second, increased attention has been paid to severe cases (i.e., hospitalized patients) (19) or other non-COVID-19 populations (i.e., relatives, professionals, general populations) (20). Third, despite the well-known comorbidity between anxiety and depressive symptoms in COVID-19 patients, other systematic reviews addressed isolated depressive symptoms (21), or anxiety and related disorders (22).

With the aforementioned information in mind, to the best of our knowledge, this is the first systematic review which aims to explore and update the main characteristics of the psychological interventions delivered to patients with COVID-19 or long COVID-19 conditions and comorbid emotional disorders or symptoms. Results derived from this work may help to guide future clinical and research efforts conducted on the management of these patients.



2 Materials and methods


2.1 Eligibility criteria

According to the main objective of this systematic review, inclusion criteria to select the scientific articles were: (a) a psychological intervention was provided; (b) patients presented with COVID-19 or long-COVID-19 conditions; (c) changes in psychological outcomes were reported; (d) patients presented with emotional disorders or symptoms; (e) COVID-19 patients were the main participants; (f) the full text of the articles was written in English or Spanish. Similarly, pre-specified exclusion criteria included: (a) psychological program was not provided; (b) patients did not present with any form of COVID-19 condition; (c) psychological outcomes were not reported; (d) patients presented with severe mental disorders (i.e., psychotic disorders); (e) intervention was focused exclusively on relatives, professionals or general population. Other exclusion criteria had to do with manuscript type and the design of the study. This way, records were excluded for synthesis if they were not scientific articles (i.e., book chapters or conference papers) or they were protocol studies or trial registrations. Additionally, papers were excluded if they were systematic reviews/meta-analysis or if they do not provide efficacy data (i.e., theoretical description of interventions without efficacy results).



2.2 Search strategy

This systematic review has been conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-analyses [PRISMA, (23). See Supplementary materials A, B]. The literature search was carried out in specialized databases in the field of mental health and health conditions. Specifically, literature searches were performed in WOS (Web of Science), Scopus, PubMed, PsycINFO, Cochrane and CINAHL. The following word combinations and Boolean operator were entered in the databases: “COVID-19 conditions” AND/OR “psychological interventions” AND/OR “psychological issues” (see a detailed description on Supplementary material C). No language or data restrictions were applied in the searches, which were conducted by two independent researchers (VM-B and LM-G) on June 14, 2023. In addition to the database search, reference lists of different systematic reviews and meta-analyses were also examined to identify the possible inclusion of articles that were not initially found in the databases.

Regarding the management of the results, we used the Mendeley platform (24), for the automatic elimination of duplicate results, and the Rayyan platform (25), for the subsequent review of the inclusion and exclusion criteria of the articles. For this purpose, two independent researchers (VM-B and LM-G) carried out the review of articles in two phases. The first consisted in checking the titles and abstracts of the articles to verify if they met the inclusion criteria. The second phase consisted in a complete reading of the articles selected in the first phase by the researchers to ensure that they, in fact, met the inclusion criteria. A third expert researcher (JO) was consulted when there were doubts about whether a specific article should be included or excluded.



2.3 Data extraction

To conduct the extraction of the information, a pre-specified list of outcomes was used by two independent authors (VM-B and LM-G). If there were any disagreements, a third author was consulted (JO). All studies included in the review were eligible for data extraction and synthesis. The pre-specified list was elaborated following the Cochrane recommendations (26). Additionally, in this systematic review we have include interpretation of results to identify whether improvements on psychological measures indicate a total recovery of symptoms (e.g., participants’ scores at post-intervention were below the clinical cut-off established for each questionnaire) or a partial recovery of symptoms (e.g., a decrease in the scores of psychological issues was observed but scores were above the clinical cut-off after the intervention). In this regard, some missing or unclear data was found in the extraction of the information. In some cases, the studies did not report the clinical cut-off that was used for a given questionnaire. To avoid reporting bias, we have checked if authors provided the reference of the questionnaire used in the study. If the reference of the questionnaire was reported, we used it as a cut-off. On the other hand, if the reference of the questionnaire was not mentioned, we used the original version of the questionnaire to determine whether a partial or a total recovery was obtained in this study.

In relation to presentation of results, we have reported the effect measure indicated in the study (i.e., means comparisons, effect sizes, reliable change index). Data presentation is supported by tables and was based on the information directly obtained from the article without converting the data. We have presented the information of such studies according to their design (case studies outcomes are reported in Table 1 while results from intervention studies with and without control group are presented in Table 2). No additional statistical analyses were calculated. Thus, meta-analysis, sub-group analysis and meta-regression and sensitivity analyses were not conducted. To avoid duplication and to reduce possible bias, authors pre-registered the review protocol in PROSPERO (CRD4202236722) on October 19, 2022.



TABLE 1 Extraction of data for case studies (N = 14).
[image: Table1]



TABLE 2 Extraction of data for controlled and non-controlled studies (N = 29).
[image: Table2]



2.4 Risk of bias assessment

The analyses of the quality of the studies were performed by two independent researchers (VM-B and LM-G). We did not exclude any articles due to their study design (i.e., controlled intervention studies, observational cohort and cross-sectional studies, case–control studies, before-after with no control studies and case series studies). Consequently, the Study Quality Assessment Tool that was developed by the National Heart, Lung and Blood Institute (70) was employed.




3 Results

As can be observed in Figure 1, a total of 3,839 records were identified from electronic searches on databases and additional searches on references of systematic reviews. Of those, 2,117 were kept after eliminating duplicated records. In the first phase of screening, 2000 were excluded looking at title and abstract; the most frequent exclusion criteria were a psychological intervention was not provided (n = 804) or the target intervention did not include COVID-19 patients (n = 858). In the second phase, a total of 117 full-text articles were assessed for eligibility and only 43 were included in this review for synthesis. Agreement between the two independent researchers in the selection of the studies was 98% (Cohen’s k = 0.75, substantial agreement).

[image: Figure 1]

FIGURE 1
 PRISMA flow diagram of included studies (23).



3.1 Descriptive characteristics of studies included

Characteristics of the 43 scientific studies included in this systematic review are reported in Table 1 (case studies) and Table 2 (intervention studies with and without control group). Sample size in the different studies ranged from 1 to 569. Across all the studies, a total of 2,359 participants were included. With regard to the age of participants, it ranged from 20 to 72 years old. Some studies (n = 6) did not provide participant’ age information (33, 50, 52, 63, 64, 66).

Most of the studies had been conducted in China (n = 15) (30, 33, 34, 45, 50, 52–55, 63, 64, 66–69), Iran (n = 6) (38, 47, 48, 58, 61, 62), Italy (n = 5) (29, 31, 41, 44, 57), India (n = 4) (36, 46, 56, 59), United States (n = 2) (28, 35), and Korea (n = 2) (49, 65). The remaining studies had been developed in Saudi Arabia (n = 1) (27), Nigeria (n = 1) (32), Indonesia (n = 1) (39), France (n = 1) (42), Turkey (n = 1) (43), Thailand (n = 1) (51), Latvia (n = 1) (40), Ghana (n = 1) (37), and Poland (n = 1) (60).

With regard to study design, the most common study design was randomized controlled trials (n = 15) (43, 45, 47, 50, 52–56, 58, 60–62, 64, 69) followed by case studies (n = 14) (27–40). Other study designs included pre-post studies without control group (n = 9) (41, 42, 44, 49, 57, 59, 63, 65, 67) and non-randomized studies with control group (n = 5) (46, 48, 51, 66, 68).



3.2 COVID-19 characteristics

In relation to COVID-19 characteristics, as presented in Tables 1, 2, out of the total 43 studies, only three studies (two case studies and one pre-post study without control group) included long COVID-19 patients (28, 40, 44) while the remaining investigations were focused on COVID-19 patients.

The difference in the severity of COVID-19 symptoms is clearly appreciated across the studies. On the one hand, some studies focused on mildly-affected patients, namely participants who had recovered from COVID-19 symptoms (n = 5) (31, 32, 38, 47, 59), who were asymptomatic (n = 2) (39, 56), presented mild COVID-19 symptoms (n = 2) (54, 55) or were out of hospital (n = 3) (48, 58, 61). On the other hand, other interventions had been provided to COVID-19 patients who were hospitalized in isolation wards (n = 20) (29, 30, 33–37, 43, 46, 49–53, 60, 63–66, 68) or patients with severe symptoms in Intensive Care Units (n = 3) (42, 66, 67). Additional researches recruited participants from various settings and with different levels of severity of COVID-19 symptoms (n = 3) (41, 45) or did not specify the severity of the COVID-19 symptoms (n = 3) (27, 57, 69).



3.3 Characteristics of psychological interventions

Regarding emotional disorders or symptoms addressed, the vast majority of studies were focused on depressive symptoms alone (30) or combined with anxiety (n = 15) (33, 34, 40–42, 44, 47, 48, 50–52, 55–57, 60), panic attacks (n = 6) (59, 62, 64, 66–68), suicidal ideation or self-harming attempts (n = 2) (36, 37) or post-traumatic stress disorder (PTSD) (n = 1) (38). On the other hand, six studies were focused on patients who presented with anxiety symptoms alone (43, 46, 53, 54, 58, 61) or combined it with panic attacks (29, 35).

The remaining studies addressed panic attacks alone (63) or combined with PTSD (69), PTSD alone (28, 31, 45), or obsessive-compulsive disorder (OCD) (27). Finally, two studies included patients with more than two diagnoses, namely depression, anxiety, panic attacks and suicidal attempts (39), depression, anxiety and suicidal attempts (32, 49) or depression, anxiety and PTSD (65).

Different psychological approaches were employed to manage the aforementioned psychological issues. Some studies (n = 10) were based on cognitive and behavioral principles [CBT alone (27, 49, 52); CBT + eye movement desensitization and reprocessing (EMDR) (44); CBT + mindfulness (55); CBT + relaxation (67); Cognitive Processing (28); Behavioral Therapy (50); dialectical-behavioral therapy (DBT) (34, 47)].

Other interventions had an interpersonal / relation approach (n = 4) [Interpersonal Therapy (33); emotion focused therapy based on interpersonal relationships (38, 41); relational intervention (57)]. Additional interventions included relaxation alone (n = 3) (53, 62, 66) or combined with mindfulness (64). Three studies used breathing techniques as the main component (29, 43, 56) while six interventions were based on providing psychoeducation, social support and additional relaxation and meditation techniques (46, 51, 54, 59, 61, 68).

The interventions with less representation were those based on music therapy (39, 40); compassion (48); positive psychology with hypnosis and Ericksonian principles (60, 69), narrative exposure therapy (45), EMDR (31, 42) and imagination (58). Four case studies (30, 32, 35, 36) and two pre-post studies without control group (63, 65) did not provide information about the type of psychotherapy that was applied. One study (37) described two different psychological programs, one of them based on CBT and the other focused on social support, positive recovery and relaxation training.

In terms of programs’ length, as shown in Tables 1, 2, short and long interventions were used. Some programs were implemented in only 1–5 sessions (33, 34, 39, 42, 53, 62) while others lasted 8–12 sessions (28, 31, 41, 45, 47, 48, 50) or had over 16 appointments (29, 57). The frequency of sessions also showed great variability. Some studies offered daily (36, 43, 52, 61) or weekly sessions (28, 31) while others proposed 2–3 sessions per week (44, 48, 57, 67). Again, some inconclusive results were found in the sessions duration, which ranged from 5–10 min (46, 47, 55, 56) to 60–90 min (44, 45, 48) (Tables 1, 2).

With regards to the format, some interventions had face-to-face appointments (47, 48, 52, 66) sometimes combined with online sessions (67). Other interventions used technology to provide the entire intervention. For example, seven studies used computerized programs which required the use of Internet-based solutions (45, 55, 57, 64) or videoconferencing (29, 36, 41). Four programs used group social messaging platforms (51, 54, 61, 68) and three studies used phone calls (35, 49, 65). Finally, some interventions were supported by the use of videos and audios (43, 56, 58, 66).



3.4 Intervention efficacy

Different measures were used across studies to assess changes in psychological outcomes after the intervention. Instruments used to assess depressive symptoms included the PHQ (28, 29, 33, 40, 41, 64–67), HAMD-D (33, 34, 55, 64), the BDI (38, 47–49, 57), the HADS-D (42, 49, 50), the SDS (44, 45, 69) and the MADRS (34). Similarly, seven different instruments were used to assess anxiety symptoms, namely, HAMA (33, 34, 55, 57, 64), GAD (28, 29, 41, 46, 64–67), HADS-A (42, 49, 50, 60, 68), STAI (53, 54, 58, 61), BAI (43, 47, 48, 61), and SAS (44, 45, 63, 69). As can be seen in Table 2, some authors assessed both anxiety and depressive symptoms with two different instruments while others selected one isolated measure, such as the DASS, the SCL-90-R or the Mental Health Inventory, which includes the assessment of multiple outcomes (51, 52, 56, 57, 59, 62, 65).

Another outcome that was assessed in various studies was insomnia with instruments as the PQSI (45, 54, 66, 67), SRSS (53, 67), ISI (29, 49), AIS (55), ESS (57) or ad hoc questions (56). Additional outcomes assessed were posttraumatic symptoms (PCL-C) (28, 38, 45, 65), quality of life (WHOQOL) (43, 60, 62), social support (PSSS) (50), affect (PANAS) (68), and coping (Coping Modes questionnaire) (68). It is also remarkable that only one study used a COVID-19 specific measure, namely the MAC-RF, to assess COVID fears (42). The rest of the studies used clinical interviews (30, 32, 35), or did not inform about how they conducted the formal assessments (27, 36, 39).

Case studies found inconclusive results related to the intervention’s efficacy. Most case studies reported a reduction after the intervention on outcomes such as intrusive thoughts (27), post-traumatic symptoms (28, 31, 38), anxiety (28, 33–35, 37–40), depression (28, 33, 34, 37–39), general clinical symptoms (30, 32), suicidal ideation (36) and insomnia (39). However, some studies did not indicate the cut-off selected to establish the recovery of symptoms and no size effect or significance of change was calculated. Consequently, out of 14 case studies, only 4 interventions based on CBT components as well as interpersonal relationships actually reported a total recovery of post-traumatic, anxiety and depressive symptoms (28, 33, 34, 38).

Along the same lines, controlled and non-controlled interventions showed a reduction in anxiety, depression, insomnia, stress, PTSD and COVID-19 fears (Table 2). However, a total recovery of symptoms was only reported in 13 out of the 29 studies. More precisely, a total recovery from anxiety symptoms was found in two studies (51, 53), recovery from COVID-19 fears was found in one study (42) and a total recovery from insomnia was found in one study (54). With regard to total recovery on multiple outcomes, complete disappearance of anxiety and depression was found in three studies (41, 50, 60). Two studies found a total recovery from symptoms of depression and PTSD (45) or depression and stress (52). Additionally, total recovery from three symptoms (anxiety, depression and insomnia/stress) was found in four studies (56, 57, 66, 67).



3.5 Risk of bias

As showed in Supplementary material D, the quality of case series studies was generally low (eight studies obtained 2 points out of 7 and two studies obtained 4 points). Only four studies could be classified as “good” (scores of 5–6 out of 9 points). For case studies rated as “poor,” the most important issues were related to the lack of information about the psychological intervention that was provided and not using valid and reliable measures. Other items that failed in almost all interventions were lack of follow-up assessments, not reporting statistical methods and poor results reports.

Supplementary material E shows the analyses of study quality for pre-post interventions without control group. All studies obtained scores from 4 to 7 points (out of 12 points) which may be interpreted as “fair” quality. The items that are more worrisome are item 4 (enrollment of potential participants), item 5 (sample size justification), item 6 (definition of the intervention), item 8 (blinded assessments), item 9 (dropouts) and item 11 (length of follow-up).

In third place, we analyzed randomized controlled trials. As shown in Supplementary material F, nine studies obtained scores of up to 7 points (out of 14) which could be interpreted as being “poor” quality studies. Another six studies were classified as “fair” studies because their total scores oscillated between 9 and 11 points. Just one study obtained 12 points, which indicated a “good” quality study. In general terms, RCT failed to provide proper information about participants and providers blinding to allocation, blinded assessments, adherence rates and pre-specified hypothesis.

The remaining five studies were non-randomized controlled interventions with control group. Although scores ranged from 6 to 8 points (out of 14), we considered that these interventions were of “good” quality because some items referred specifically to randomized studies (items 1–5). As these interventions were not described as randomized control trials, in most cases it was not possible to determine whether allocation and assessments were blinded. Additional shortcomings with these interventions were lack of information about adherence rates, sample size justification and lack of pre-specified hypothesis (Supplementary material G).




4 Discussion

Coping with the physical and social consequences of the pandemics was a great challenge for the entire population (71), and especially for those suffering from COVID-19 or long COVID-19 conditions (7, 12). This resulted in the emergence of psychological interventions to alleviate the psychological impact of the pandemic (18). The main aim of this systematic review was to summarize and analyze the psychological interventions that are available for patients suffering any kind of COVID-19 conditions and comorbid emotional disorders. This study provides results from 43 studies including 2,359 participants.

Due to the magnitude of the COVID-19 pandemic, several economic investments have been executed (72) specially in developed countries. However, as stated in previous lines, only 26% of studies included in this review have been developed in western countries. It seems that, despite the availability of economic resources and although we already have psychological interventions available to be provided for health conditions (73, 74), research efforts are not reaching the entire globe and psychological interventions are not yet equally distributed. We expect that future research will allow psychological interventions to be implemented in different countries and cultures and reach all COVID-19 patients who need it.

Another important finding from this systematic review is that almost all psychological interventions were provided to COVID-19 patients and only 3 studies were focused on post COVID-19 or long COVID-19 populations. This contrasts with the high prevalence of long COVID-19 syndrome and the negative consequences of not caring for this population. Scientific evidence highlights that around 10–20% of COVID-19 patients might develop long COVID-19 (75) and, what is more important, it seems that post COVID-19 patients are at risk of emotional suffering and suicide (76). Fortunately, it seems that programs addressing physical and psychological issues may reduce the emotional suffering and the risk of suicide in post COVID-19 patients (76). Taking this into account, future psychological interventions should specifically include post COVID-19 patients and analyze whether the same intervention could be applied to all COVID-19 patients irrespective of the duration of the COVID-19 symptoms.

With respect to COVID-19 severity, we found in our systematic review that investigations included very heterogeneous participants, from asymptomatic to patients with severe COVID-19 symptoms. It has been postulated that length of hospitalization and severity of COVID-19 symptoms are associated with reduced quality of life (77) so there is no doubt that, if possible, psychological interventions should be provided during and after discharge. However, patients with mild but chronic physical symptoms may also experience an impact on their quality of life, especially those with pulmonary affections (78) so we propose that all COVID-19 patients should be offered both preventive psychological interventions and psychological treatment. As length and duration of sessions was not clearly established across interventions, a stepped model of care (79, 80) could serve to determine the dosage, length and format of delivery for each patient.

In relation to the delivery format, the COVID-19 pandemic has evidenced that current mental health services are insufficient to care for all people who suffer emotional disorders and has provided an opportunity to implement new models of care (81). Furthermore, the mobility restrictions and lockdowns associated with the pandemic impeded the provision of face-to-face sessions, which also favored the development of new models of care. These facts were clearly observed in our systematic review by the great number of interventions that used technology both as the main format of delivery or as a complement to onsite sessions. We strongly believe that the use of audio-visual content, which is usually requested by patients and professionals (82), could be extremely beneficial for COVID-19 patients because they usually present with memory and attentional deficits (83). In this sense, technology-based psychological interventions help to provide audio-visual content that could be always accessible (84). It facilitates the access of participants to the intervention whenever they need it, patients are able to review and repeat the content, which may in turn result in higher skills acquisition (85). Another important outcome from our work is that different questionnaires were employed to assess emotional disorders in COVID-19 patients. Most of the studies used well established instruments designed for general populations (i.e., PHQ, BAI, GAD, SDS). Nonetheless, it has also been claimed there is a need to select the most appropriate questionnaire according to the specific circumstances of the participants who are being evaluated (86). Consequently, during the pandemic, enormous effort were carried out to develop COVID-19 specific measures (87). We need to consider that some physical symptoms of COVID-19 and long COVID-19 conditions include loss of attention, confusion, fatigue, difficulties in taking decisions or insomnia due to pain (88). These symptoms usually overlap with the main criteria used to diagnose anxiety and depressive symptoms (89). Future research should consider whether the use of general questionnaires may result in an over diagnosis of emotional disorders in COVID-19 populations and if we need to conduct separate and extensive assessments including cognitive-specific measures and psychological in-depth interviews.

The aforementioned assessments allow researchers to evaluate the efficacy of the interventions. Different therapies, such as CBT, interpersonal psychotherapy, positive psychology and mind–body approaches, have been proposed to address emotional disorders in COVID-19 patients. Our results indicated that, in general terms, a reduction in emotional disorders is found after psychological interventions. It is remarkable that RCTs based on CBT seem to be one of the most convenient interventions for the reduction of emotional suffering in COVID-19 patients, demonstrated by the efficacy rates and the low risk of bias of these studies. While acknowledging this valuable information, these results may be interpreted with caution as several limitations have been detected in this review. First, only 43 studies have been conducted since the onset of the pandemic, and few countries are represented in those studies, which may compromise generalization of findings. Second, most studies found only a partial recovery of symptoms and it is difficult to establish if emotional recovery is attributable to the psychological intervention itself or to a recovery from the COVID-19 physical symptoms. Third, there is a lack of well-designed and rigorous RCT and, as indicated by our risk of bias analyses, a worrisome percentage of studies did not provide enough information about the intervention that was provided, especially in case studies. Another shortcoming with psychological interventions is their insufficient length (sometimes programs were based on only one session), the lack of proper follow-up assessments (which may help to determine whether the improvement achieved disappeared with time or if the improvements were maintained), the inadequate assessment protocols and the lack of transdiagnostic approaches that allow to address the factors contributing to the development and maintenance of emotional disorders (90).

In this sense, it is remarkable that none of the aforementioned interventions proposed the implementation of a transdiagnostic psychological intervention (91). Given that comorbidity between anxiety and depression is highly frequent in COVID-19 patients (92), we postulate the need to develop and implement transdiagnostic CBT interventions. These interventions target etiological and maintenance factors shared by distinct emotional disorders (90) instead of focusing on specific symptoms (e.g., the Unified Protocol for transdiagnostic treatment of emotional disorders) (93). In recent years, different systematic reviews and meta-analysis have been published regarding their efficacy when applied to individuals with emotional disorders (94) and it has also been applied recently with encouraging results to individuals with comorbid emotional disorders and health conditions, including people with long COVID-19 (95). Transdiagnostic psychological treatments have multiple advantages, for example, clinicians can use one single treatment protocol for a variety of emotional disorders and comorbid cases, thus it is easier to train clinicians and to disseminate evidence-based psychological treatments (96). Finally, another advantage is the possibility to deliverer it in cost-effective formats such as group or technology-based interventions (97).

Arguments shown in this work may help to understand current practices in the context of COVID-19 patients and may help to expand the field of research. However, this work is not exempt from some limitations. First, systematic reviews usually present potential risk of bias (selection, attrition, interpretation of results etc.) (98). Although we have followed PRISMA recommendations, have pre-registered our work in PROSPERO and have included two independent researchers across all the process, it is possible that some biases are still present. Second, our objective was to summarize psychological interventions in the context of COVID-19 patients and we did not exclude any study due to their quality. As a result, some studies included in this review were rated as “poor” or “fair” quality. Related with this, although some studies included in this review (n = 9) administered pharmacotherapy (i.e., antidepressants), none of them conducted statistical analyses comparing participants which were taking pharmacotherapy with psychotherapy and those that received only psychotherapy. Thus we can not determine the independent percentage of change attributable to each of these two treatments (e.g., psychotherapy and pharmacotherapy). Future studies administering drugs should include formal analyses comparing populations with and without pharmacotherapy prescription to obtain more reliable results. Third, we have not included study protocols nor registers in clinicaltrials.gov as previous reviews did (99) so it is possible that some psychological interventions which are currently being implemented, especially in long COVID-19 patients, were not included in our review. Finally, due to the heterogeneity in the studies, it was not possible to conduct a meta-analysis which could facilitate generalization and comparison of results.

Despite these limitations, this systematic review could be useful both for researchers and clinical practice by providing an overview of current psychological interventions for COVID-19 patients. According to our results, future interventions should include long COVID-19 participants, offer preventive and treatment protocols to all COVID-19 patients, use more sophisticated research designs, propose transdiagnostic interventions with long-term follow-ups, explore which are the best assessment protocols and use cost-effective formats (i.e., group and self-administered interventions based on the use of technologies).
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Introduction: Health care providers faced a challenge with the emergence of COVID-19 and its rapid spread. Early studies measuring the psychological impact of COVID-19 on the general population found high levels of anxiety and sleep disorders. The primary goal of this project was to assess the psychological impact of COVID-19 on physicians in Puerto Rico.

Materials and methods: A cross-sectional study of physicians in Puerto Rico was conducted anonymously and electronically from February 2021 through April 2021. The electronic survey included socio-demographic data and 4 self-administered assessment tools (Generalized Anxiety Disorder-7, Perceived Stress Scale-10, Pittsburgh Sleep Quality Index and COVID-19 Organizational Support) for anxiety, perceived stress, sleep disturbances, and organizational support during the COVID-19 pandemic.

Results: A total of 145 physicians completed the survey, with a female predominance of 53.5% and a majority practicing in the San Juan metropolitan area (50.3%). Mild anxiety symptoms were reported in 26.9% of physicians, and 33.8% had moderate to severe anxiety symptoms. Moderate to high perceived stress was found in 69.9% of participants, and women reported statistically significantly higher levels of anxiety symptoms (8.84 ± 5.99; p = 0.037) and stress (19.0 ± 6.94, p = 0.001). The Pittsburgh Sleep Quality Index reported 67.9% of physicians with global scores associated with poor sleep quality. Assessment of perceived organizational support found a high perception of work support (65.7%) but low perception of personal support (43.4%) and risk support (30.3%). A correlation analysis found a negative correlation for work and personal support, but a positive correlation for risk support, all statistically significant.

Conclusion: COVID-19 had a lasting psychological impact in health care providers in Puerto Rico a year after the beginning of the pandemic. Our data supports the importance of organizational support and its correlation with the development of anxiety. It is thus essential to develop strategies to identify individuals at risk of experiencing psychological disturbances and to provide effective support for medical professionals during medical emergencies for their well-being and optimal delivery of patient care.
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Introduction

Health care providers (HCPs) faced a challenge with the emergence of the novel COVID-19 virus and its rapid spread around the world (1). In late 2019, this highly contagious virus caused the collapse of numerous health care facilities in many countries, with fatal consequences and the uncertainty of a treatment that was merely experimental (2). Physicians are known to work under a lot of pressure and stress based on the nature of their jobs: saving lives. Even without taking into account external conditions, HCPs are at risk of many emotional and psychological consequences due to occupational stress. The unprecedented levels of stress and distress physicians are experiencing are putting them at risk of dissatisfaction with their career and professional burnout, depression, substance use and misuse, and even suicide (3). An Italian study by Epifanio et al. assessed the relationship between burnout and hopelessness in healthcare workers impacted by work related stress during the COVID 19 pandemic. They hypothesized burnout was an important risk factor for the development of hopelessness which has been associated with other psychological conditions such as depression and suicide. The study reported a significant positive correlation between hopelessness in each burnout dimension (4). During the pandemic, high stress levels in physicians (30%) were reported by Linzer et al. in the USA (5). During the COVID-19 pandemic, 15.6% of physicians in Turkey reported moderate stress levels, 10.4%, severe stress levels, and 5.0%, extremely severe stress levels (6).

Studies from China measuring the psychological impact of COVID-19 on the general population conveyed high levels of anxiety (35%) and sleep disorders (18%) (7). In medical staff working in a tense setting and at high risk of infection due to constant exposure, the psychological impact of a pandemic will likely be magnified. A meta-analysis including 13 studies published in 2020 by Pappa et al. presented a pool prevalence of anxiety of 23.2% and depression rate of 22.8% among health care workers during the COVID-19 pandemic (8). Another study in Iran reported high levels of anxiety (28%), depression (30%), and distress (20%) among HCPs (9). A national survey in the USA revealed that 31% of HCPs were experiencing mild symptoms of anxiety but that almost 33% presented with clinically significant anxiety during the COVID-19 pandemic (10). Ara et al. reported in a cross-sectional study in Bangladesh a 60.3% of anxiety symptoms among healthcare professionals during the beginning of the COVID-19 pandemic (11). Other causes of anxiety among HCPs included concerns about the availability of resources and personal protection equipment (PPE), increased workload, fear of infection, fear of infecting family members, poor access to rapid testing, ethical dilemmas, and (lack of) organizational support, to mention several (12).

In addition to the psychological impact of the pandemic, the development of sleep disorders can aggravate the situation. Insomnia is the most frequent sleep disorder, and as defined by the DSM-5, individuals can experience recurrent poor sleep quality, causing distress or impairment in functioning. Insomnia and anxiety disorders can concomitantly affect individuals, triggering significant impairment and disability (13). Individuals with insomnia are 9.8 times more likely to have depression and 17.35 times more likely to have clinically significant anxiety (14). These findings highlight the health and psychological consequences insomnia can have on HCPs exposed to traumatic and stressful circumstances.

Some countries have also endured other stressful circumstances, concomitantly. In Puerto Rico, the first cases of COVID-19 were reported in March 2020. Prior to the pandemic, Puerto Rico had already been facing economic difficulties and a lack of resources. This situation was further aggravated by the catastrophic hurricanes Maria and Irma in September 2017, and subsequently an earthquake swarm that plagued the island from December 2019 well into 2020. A study published in 2019 revealed that around 27% of Puerto Ricans presented anxiety symptoms after hurricane Maria (15). Moreover, a 50% increase in the number of calls received by mental health emergency lines in Puerto Rico was seen during the pandemic. Of those calls, 40% concerned issues related to the pandemic (16). Together, these factors contributed to limiting the infrastructure and the availability of resources to manage crises, leading to higher risks of psychological consequences over time.

Furthermore, organizational support plays an important role in addressing the concerns and fears of HCPs during difficult times, such as a pandemic. Adequate organizational support is linked to lower levels of anxiety and higher levels of life satisfaction (17). Lecca et al. concluded in their literature review the role of having a poor supportive work climate in the development of cardiovascular diseases, depression, suicidal thoughts and psychological wellbeing (18). It is critical for government and health care agencies to implement policies and develop research to protect the psychological well-being of health care workers in every country.

The primary goal of this project was to assess the psychological impact of the COVID-19 pandemic, specifically in terms of anxiety, stress, and sleep disorders, on Puerto Rican physicians after already having endured repeated crises. Also, we aimed to evaluate physicians’ perceptions of organizational support (or the lack thereof) received during the pandemic and its association with anxiety, stress, and sleep disorders. This approach will allow us to develop support strategies based on the specific needs of physicians to prevent the development of serious psychological disorders that could affect their well-being, and, as a result, the care that they deliver to their patients.



Materials and methods


Study design

The study had a cross-sectional survey design and was conducted (February through April of 2021) anonymously and electronically including physicians from Puerto Rico. Physicians that were actively working during the pandemic were the population of interest. To accomplish the recruitment, the Puerto Rico College of Physicians and Surgeons (PRCPS) server was used to send physicians invitations to participate in the study. In Puerto Rico, by law, every physician has to be a member of the PRCPS. Using their server every physician registered in the above-named organization was invited to participate in the study. After confirming consent, physicians were asked if they were actively practicing medicine during the COVID-19 pandemic. If the answer was No, the survey ended and automatically excluded the participant from the study. The study was reviewed and approved by the Institutional Review Board of the University of Puerto Rico, Medical Science Campus (protocol B2190620).



Assessment tools

The email sent to the participants included a sociodemographic survey and 4 self-administered assessment tools. The sociodemographic survey and the assessment tools were administered in English. The sociodemographic survey included such variables as age, sex, marital status, medical specialty and subspecialty, years practicing, and type of workplace (hospital, outpatient). Also, questions related to COVID-19 and recent natural disasters were included, probing such topics as providing direct care to COVID-19 patients, having access to PPE, receiving training for COVID-19 management and protection, and whether a hurricane or hurricanes and/or an earthquake or earthquakes had affected the participant’s practice and/or private property, among others. Four assessment tools that had been validated in the general population, including physicians, were administered to evaluate generalized anxiety disorders, perceived stress, sleep disturbances, and organizational support in the participants.

The Generalized Anxiety Disorder 7 (GAD-7) is a 7-item instrument intended to assess the presence of the symptoms of generalized anxiety disorder, as characterized by the DSM-5 (19). Each item is rated in a 4-point Likert-type scale of frequency, ranging from a minimum of 0 (not at all) to a maximum of 3 (nearly every day). Total scores may range from 0 to 21. The total scores are categorized into 4 severity groups, ranging from minimal (0–4), to mild (5–9), to moderate (10–14), to severe (15–21). The internal consistency of the GAD-7 was reported by Spitzer et al. as excellent with a Cronbach’s alpha =0.92. Test–retest reliability was also described as good with an intraclass correlation = 0.83. Comparison of scores derived from the self-report scales with those derived from the mental health professionals administered versions of the same scales yielded similar results with an intraclass correlation = 0.83, indicating a good procedural validity. At a cut point of 10 or greater sensitivity and specificity exceed 0.80, with an optimized sensitivity (89%) and specificity (82%).

The Perceived Stress Scale (PSS-10) is the most widely used psychological instrument for measuring the perception of stress (20, 21). It is a 10-item instrument; each item is rated using a 5-point Likert-type scale of frequency with 5 response possibilities: never, almost never, sometimes, fairly often, and very often. The scores can range from 0 to 40. The total scores may be categorized in 3 groups, ranging from low perceived stress (0–13) to moderate perceived stress (14–26), to high perceived stress (27–40). Following Campo-Arias et al.’s study, scores equal to or higher than 25 were considered to indicate high perceived stress (in this case, associated with COVID-19) (22). The PSS-10 was derived by eliminating the four items with the lower factor loadings. The 10 remaining items submitted for factor analysis procedures, all loaded positively on the first factor at 0.42 or above. Two factors emerged with values above 1. Deletion of the four items resulted in an improvement in the total explained variance with 48% for both factors combined and internal reliability with a Cronbach’s alpha = 0.78 (23). On a review of the psychometric properties of the three versions of the PSS in 2012, Lee et al. found that the psychometric properties of the PSS-10 were superior to those of the PSS-14 and PSS-4. The Cronbach’s alpha of the PSS-10 was evaluated at >0.70 in all 12 studies in which it was used. The test–retest reliability of the PSS-10 was assessed in four studies and met the criterion of >0.70 in all cases (24).

The Pittsburgh Sleep Quality Index (PSQI) is used to obtain a summary of the sleep experiences and quality of sleep during the previous month (relative to the time that the survey is taken) (25). The instrument contains a total of 24 items: 19 self-rated questions and 5 questions rated by the bed partner or roommate (if either one is available). Only the self-rated questions are used to obtain the global score as per the instrument administration instructions. The 19 self-rated items are combined in such a way as to form 7 components, each of which is scored from 0 to 3 points. Each individual component assesses a specific feature of sleep. The 7 components are overall sleep quality, sleep latency, duration of sleep, sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. The scores for each component are added together to obtain a total score, also termed the global score. A global score greater than 5 is associated with poor sleep quality. Only the global scores were used for our analysis. When describing the psychometric properties of the PSQI, as described by Buysse et al., the seven component scores had an overall reliability coefficient or Cronbach’s alpha = 0.83, indicating a high degree of internal consistency and homogeneity. The mean component-total correlation coefficient was 0.58. Individual items were also strongly correlated with each other, indicated by a reliability coefficient of 0.83. When examined the test–retest reliability, paired t tests for the global PSQI score, as well as the seven individual component scores, showed no significant differences between T1 and T2, with correlation coefficient for global PSQI scores of 0.85 (< 0.001). A global PSQI score > 5 yielded a diagnostic sensitivity of 89.6% and specificity of 86.5% (kappa = 0.75, p < 0.001) in distinguishing good and poor sleepers.

Lastly, the COVID-19 organizational support (COVID-OS) instrument was used to measure the amount of organizational support that the participants perceived as having received during the COVID-19 pandemic (17). This instrument was created based on an 8-point framework developed by Shanafelt et al. and explores the sources of anxiety of HCPs during the COVID-19 pandemic (7). Each organizational support item is directly related to a source of anxiety in HCPs based on that 8-point framework. Using a 7-point Likert scale whose replies range from “strongly disagree” (1 point) to “strongly agree” (7 points), the participants are asked to rate the extent to which they agree or disagree with each of 8 statements. The instrument is structured in the form of a 3-factor model based on the item’s contents, with said factors being labeled as work support (items 1, 3, and 7), personal support (items 5 and 6), and risk support (items 2, 4, and 8). The questions in the work-support component are related to whether there were adequate PPE supplies, the availability of COVID testing, and, for workers who were deployed to a high-risk unit, organizational support. The questions in the personal-support component are associated with organizational support in terms of childcare and personal and/or non-childcare-related family needs. The last component, risk support, is focused on the risk of getting infected by COVID and infecting a family member or members, the uncertainty as to whether the organization will take care of the respondent’s needs if that respondent were to get infected, and the lack of access to up-to-date information and communication from the pertinent health care system. High scores in the work and personal risk components are associated with high organizational support. Inversely, high scores on the risk-support component were related to low organizational support; the scores of this component were stratified and then classified as low, moderate, or high organizational support. In the work-support component, scores from 0 to 7 were classified as indicating low, from 8 to 14 as moderate, and from 15 to 21 as high organizational support. For personal support, scores from 0 to 5 were considered low, 6–9, moderate, and 10–14, high. Finally, the scores for risk support were inverted, in that those from 0 to 7 were classified as indicating high organizational support, 8–14, as moderate, and 15–21, as low. The initial study results suggested that a prediction of risk of anxiety and life satisfaction in HCPs during the pandemic could be done based on the results of these three components (17). In Zhang et al.’s study, the personal-support component predicted a lower likelihood of mild anxiety, and the work-support component predicted a lower likelihood of moderate anxiety. This instrument was specifically developed to predict anxiety in HCPs and to assess and monitor the specific support offered to HCPs to mitigate their anxiety and fear while working during the COVID-19 pandemic. During the validation of the COVID-OS by Zhang et al., the analysis of this restructured 3-factor model (work support, personal support, and risk support) showed good confirmatory factor analysis fit indices [χ2(17) = 38.22, p = 0.002; CFI = 0.95; TLI = 0.91; RMSEA = 0.04]. Ordered logistic regression analyses were performed to examine the predictive validities of COVID-OS on anxiety scores. Results showed that work support (b = −0.05; 95% CI = [−0.08 to −0.01]; p = 0.012), personal support (b = −0.04; 95% CI = [−0.07 to −0.01]; p = 0.019) and risk support (b = −0.05; 95% CI = [−0.09 to −0.00]; p = 0.034) were all negatively associated with anxiety. For the clinical utility of the scale in predicting clinical cases, a ROC (receiver operating characteristic) curve on the predictive ability for anxiety (GAD-7 ≥ 10) was performed resulting in an AUC of 0.61 with a sensitivity of 0.66 and a specificity of 0.56 by the Lin criteria for the three factors.



Statistical analysis

The Research Electronic Data Capture (REDCap) software was used for the survey and data management. Summaries statistics were calculated to describe the sociodemographic variables of the physicians studied. Frequencies with percentages for categorical variables were performed to assess the prevalences of anxiety and sleep disorders. Univariate analysis and Kendall’s Tau-b correlation analysis were used to estimate relationships within the different variables, including demographic variables, other characteristics, anxiety symptoms, sleep disturbances, stress, and organizational support. All the analyses were evaluated with a significance level of 0.05. Statistical analysis was performed using IBM SPSS Statistics for Windows, Version 28.0 (Armonk, NY: IBM Corp).




Results

A total of 157 physicians in Puerto Rico agreed to participate in the study (from February through April of 2021). Of those, 6 physicians were automatically excluded from the study because they were not practicing during the pandemic. Another 6 participants were excluded because they did not complete their surveys. Ultimately, 145 physicians completed the electronic survey. The vast majority of the physicians were older than 40 years of age 80%, and there was a noticeable female predominance 53.5%. A total of 77.9% were married or living with a life partner. The majority were practicing in the San Juan metropolitan area with a 50.3%, and 59.3% had more than 15 years of experience practicing medicine (Table 1). Moreover, 71% provided direct care to COVID-19 patients. Only 8.3% had become infected with the virus since the beginning of the pandemic. Of our participants, 85.5% referred to having adequate access to PPE, and 76.6% had received training for COVID-19 management and protection (Table 2). Additionally, the participants also answered questions about the impact of the recent (prior to the pandemic) natural disasters on their medical practices. Around 20.7 and 81.4%, respectively, reported that their practices had been affected by the earthquakes and/or hurricanes (Table 3).



TABLE 1 General description of the sociodemographic characteristics.
[image: Table1]



TABLE 2 COVID-19–related questions (characteristics).
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TABLE 3 Natural disaster–related questions (characteristics).
[image: Table3]


Prevalences of anxiety symptoms, perceived stress, and sleep disturbances of physicians during the COVID pandemic

Using the GAD-7 tool, we found that 39.3% of the physicians had minimal anxiety symptoms. Nearly 26.9% reported having mild anxiety symptoms, but approximately 33.8% were classified within the moderate or severe anxiety symptom groups (Figure 1). The average anxiety symptom score was 7.82 (SD ± 6.10). However, when assessing perceived stress, approximately 63.6 and 6.3% of the physicians, respectively, reported having moderate or severe stress (Figure 2). The mean PSS score was 17.2 (SD ± 7.08). Higher scores for the GAD-7 and PSS were found in women than in men (Table 3). For these measures, the women physicians reported significantly higher levels of anxiety symptoms with a mean of 8.84 (SD ± 5.99), p = 0.037 and stress mean of 19.0 (SD ± 6.94), p = 0.001 during the pandemic than did men physicians, in terms of anxiety with a mean of 6.71 (SD ± 6.08) and stress mean of 15.2 (SD ± 6.71) (Table 4). Neither age nor years of experience were found to be statistically significant. Physicians whose practices were affected by earthquakes also had higher scores on the GAD-7, representing statistically significantly higher levels of anxiety symptoms with a mean of 11.1 (SD ± 6.45) compared to those who were not affected by earthquakes with a mean of 6.95 (SD ± 5.71), p < 0.001 (Table 5). Also, moderate perceived stress with a mean of 19.5 (SD ± 8.06), p = 0.050 was found in physicians affected by earthquakes, close to reaching statistical significance. Moreover, physicians whose practices were affected by hurricanes had mild symptoms of anxiety with a mean of 8.12 (SD ± 6.24), p = 0.218 and moderate perceived stress with a mean of 17.21 (SD ± 7.20), p = 0.900, but neither issue was statistically significant. High scores for PSS were found in physicians who reported having inadequate PPE with a mean of 20.6 (SD ± 6.71), compared to those who reported having adequate PPE with a mean of 16.6 (SD ± 7.01), p = 0.018 (Table 6).

[image: Figure 1]

FIGURE 1
 Prevalence of anxiety symptoms. Prevalence of anxiety symptoms in physicians working in Puerto Rico during the pandemic. GAD-7, Generalized Anxiety Disorder 7. Figure by SPSS program.


[image: Figure 2]

FIGURE 2
 Prevalence of perceived stress. Prevalence of stress in physicians working in Puerto Rico during the pandemic using the Perceived Stress Scale scores. Figure by SPSS program.




TABLE 4 Univariate analysis for sex and dependent variables.
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TABLE 5 Univariate analysis for practices affected by earthquakes and dependent variables.
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TABLE 6 Univariate analysis for independent and dependent variables.
[image: Table6]

PSQI was used to evaluate seven components of sleep to assess sleep disturbances. Those components consisted of sleep duration, sleep disturbances, sleep latency, day dysfunction due to sleepiness, sleep efficiency, the use of medication to sleep, and overall sleep quality. Over 27% of the physicians had sleep durations of less than 6 h per night, 33.1% had moderate to severe sleep disturbances, 51.1% had poor sleep latency, and 35.2% had high scores for poor overall sleep quality. According to the measure, 67.9% had a global PSQI score higher than 5, which is associated with poor sleep quality. The average PSQI score was 7.03 (SD ± 3.65). On univariate analysis, women scored higher than men in terms of poor sleep quality, with a mean of 7.42 (SD ± 3.53), compared with males with a mean of 6.53 (SD ± 3.81) but this was not found to be statistically significant on independent t-test, p = 0.185 (Table 4). Physicians whose practice was affected by earthquakes were found to have poor sleep quality with a mean of 7.92 (SD ± 3.62) compared to physicians their practices were not affected with a mean of 6.69 (SD ± 3.64), p = 0.163, but this did not reach statistical significance either. None of the other independent variables were found on univariate analysis to be statistically significant.



Physician-perceived organizational support

The assessment of perceived organizational support during the COVID-19 pandemic was achieved by evaluating the 3 components of the COVID-OS tool, which is based on the 8-point framework developed by Shanafelt and looks at the sources of anxiety in HCPs. Those three components are work support, personal support, and risk support. The scores of the participating physicians were linked to a high perception of work support with a 65.7% but to a low perception of personal support with 43.4% and risk support with 37.2% from their organizations. The average mean scores of the COVID-OS components were 15.1 (SD ± 4.16) for work support, 6.55 (SD ± 3.63) for personal support, and 12.9 (SD ± 4.04) for risk support. When evaluated by univariate analysis and analysis of variance, statistically significant differences in means were found. A One-way analysis of variance was performed to compare the effect of practice setting (hospital, outpatient, or both) on the dependent variables (scores on the GAD-7, PSQI, PSS, and COVID-OS components) (Table 7). When the test of homogeneity of variances was performed, the GAD-7 and work support dependent variables did not meet the homogeneity assumption through Levene test. The Kruskal–Wallis test was performed to determine whether the practice setting affected the GAD-7 and/or work-support scores. The analysis revealed that there was a statistically significant difference in perceived work support [H(2) = 6.918; p = 0.03], with higher perceived work support for physicians working in outpatient settings than for those working in a hospital or in both settings. An evaluation of the pairwise comparison of main practice settings revealed that the true differences were between the hospital-based and outpatient-serving groups, with an adjusted significance of p equaling 0.054, by Bonferroni correction. Despite a larger range or wider spread of the data in the hospital setting, the outpatient group has a higher median, which equates to a greater perception of work support in that sample (Figure 3). When analyzing the GAD-7 using the Kruskal–Wallis test, no statistical significance was achieved [H(2) = 2.063; p = 0.356], with no difference in the medians between practice settings found. Also, using ANOVA test, there was a statistically significant difference in risk-support scores between at least two groups [F(2,145) = [3.084]; p = 0.025] in physicians working in the hospital, with higher scores in that component (Table 7). In this analysis of Tukey’s honestly significant difference test for multiple comparisons, it was found that the mean values for risk support were significantly different between hospital and outpatient physicians. Higher scores in the risk support component (resulting in a lower perceived risk support) were found in the hospital group when compared with outpatient group (Mean difference: 2.05, p = 0.020; 95% CI: 0.26, 3.84). The confidence intervals here, not including zero, also indicate that there was a difference of means between both groups. There was no statistically significant difference between the physicians working in both settings and physicians working in the hospital (p = 0.711) or between the physicians working in both settings and physicians working outpatient (p = 0.549).



TABLE 7 One-way ANOVA for differences in means between practice settings.
[image: Table7]
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FIGURE 3
 Comparison means for main practice setting and work support. Box plot diagram showing the distribution of the data and sample variability between the main practice setting of the physicians in relation to the dependent variable work support. Figure by SPSS program. ⚬ = outlier; * = far outlier.


Physicians who reported providing care to COVID-19 patients had high scores on the risk-support component of the COVID-OS—which scores were related to low perceived levels of risk support provided by their organizations with a mean of 13.4 (SD ± 4.07)—compared to physicians who did not provide care to COVID-19 patients with a mean 11.5 (SD ± 3.65), p = 0.009. Physicians who reported having received training for COVID management and protection had high scores on the work-support component of the COVID-OS—which scores were related to a high perceived levels of work support by their organizations with a mean of 15.6 (SD ± 4.02)—compared to physicians who did not receive training for COVID with a mean of 13.3 (SD ± 4.21), p = 0.006. Physicians who referred to having adequate PPE had high scores in the work-support component of the COVID-OS—which scores were related to high levels of work support perceived by their organizations with a mean of 15.4 (SD ± 4.02)—compared to physicians who did not have adequate PPE with a mean of 12.9 (SD ± 4.49), p = 0.014 (Table 6). Finally, physicians who referred to having inadequate PPE had higher scores on the risk support component—which scores were related to poor risk support by their organizations with a mean of 14.9 (SD ± 3.67)—when compared to those who had adequate PPE with a mean of 12.6 (SD ± 4.02), p = 0.015.



Associations between organizational support, anxiety, stress, and sleep disorders

Kendall’s Tau-b correlation coefficient was computed to assess the relationship within the variables, considering the COVID-OS components and anxiety, stress, and sleep disorders. There was a negative correlation between work support and stress that was statistically significant (τb = −0.201, p ≤ 0.001). Another statistically significant negative correlation was found between work support and sleep disorders (τb = −0.168, p = 0.010). Therefore, as work support increased, there was a decrease in stress levels and sleep disorders. Personal support also had a statistically significant negative correlation with stress (τb = −0.180, p = 0.003), sleep disorders (τb = −0.195, p = 0.003), and anxiety symptoms (τb = −0.147, p = 0.015). Thus, as personal support increased, there was a decrease in stress levels, anxiety symptoms, and sleep disorders. However, there was a positive correlation between risk support and stress (τb = 0.138, p = 0.020) and sleep disorders (τb = 0.142, p = 0.029), and anxiety symptoms (τb = 0.118, p = 0.047), all of which were statistically significant. Consequently, as risk-support scores increased, stress levels, sleep disorders, and anxiety symptoms also increased (Table 8).



TABLE 8 Kendall’s Tau-b correlation for dependent variables.
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Discussion

It is well known that physicians are exposed to a myriad of stressful situations on a daily basis because of the nature of their jobs. A pandemic such as COVID-19 can heighten the levels of stress to beyond what physicians are used to, putting those providers at a higher risk of developing psychological sequelae. The psychological effect of a pandemic on a population, as described in prior studies, can include the development of not only anxiety symptoms, stress, and depression but also physical manifestations, such as sleep disturbances (7, 26).

We were interested in evaluating the population of Puerto Rico, taking into consideration the psychological effect of a significant stressor. Prior to the pandemic, the residents of Puerto Rico had recently gone through several catastrophic natural disasters, including 2 major hurricanes and a series of earthquakes. Because of this recurrent exposure to a significant number of stressors in Puerto Rico over a short period of time, we aimed to evaluate the psychological impact of the pandemic on physicians working on the island and their perceptions of received support.

The prevalence obtained for anxiety symptoms was very similar to that of the reported data. Zhang et al., noted in their study in Iran, that there were high levels of anxiety in approximately 28% of the health care staff (9). Similarly, in a national USA survey performed during the COVID-19 pandemic, Young et al. reported that approximately 33% of the participating HCPs had shown significant symptoms of anxiety (9). Nevertheless, because of the relatively recent natural disasters that had assailed the island, we expected to find higher levels of moderate to severe anxiety symptoms in our population. After Hurricane Maria, a high psychological impact was seen in the Puerto Rican population, including those who later migrated to the mainland. Clinically significant symptoms were reported by Scaramutti et al. (2 years after the hurricane’s impact) and included anxiety (27%), posttraumatic stress disorder (44%), and depressive symptoms (33%) (15). When we compared our results, then, approximately 33.8% of our participants reported symptoms of anxiety that ranged from moderate to severe; there were no significant differences in the prevalence of our population compared with those of other studies (15). But if we compare our findings with Zhang et al.’s, a slight increase in the prevalence of anxiety symptoms is noted. Furthermore, when perceived stress was assessed, it was both significant and worrisome to find that around 69.9% of the participants had moderate to severe perceived stress. This contrasts with the findings of a 2020 study from Das et al., which revealed that 37.4 and 7.6% of their participants had moderate or severe stress, respectively (27). Similarly, a study from Almalki et al. a year later into the pandemic reported an estimated prevalence rate of stress among health care workers of 41.92%, almost during the same period of time of our study (28). That the stress levels of our physicians are so high, relatively speaking, is a cause for concern. It would be interesting to measure resilience in this group (comparing it with that of other populations), to determine whether it acts as a confounder and prevents the worsening of anxiety symptoms, despite the presence of higher levels of stress. Bozdağ and Ergün reported increases in psychological resilience levels in HCPs, and emphasized that increased life satisfaction, positive attitudes, and improved sleep quality were necessary if resiliency was to be augmented (29). In a qualitative study by Asayesh et al. evaluating the psychological experiences of physicians with COVID-19, interviewed participants referred their efforts to strengthen their hope, empathy and resilience to continue both their professional and personal life as adaptive emotional reactions (30). That being the case, we might assume that even if our physicians report high levels of stress, they may have coping strategies that promote the development of psychological resiliency.

Stress and anxiety have been strongly associated with sleep disorders, usually co-existing together. Insomnia is the most common type of sleep disorder reported in the population. In the majority of cases, it is not isolated but is associated with another medical or mental disorder (and is then classified as secondary insomnia) (13). High rates of sleep disorders during the pandemic were reported in physicians, as was described by Wang et al. in their study. They reported that 61.1% of the health care workers from the Hubei province in China had sleep disturbances when assessed with the PSQI scale. We found that physicians working in Puerto Rico during the pandemic had PSQI scores associated with poor sleep (a frequency of 67.9%), showing a high prevalence in this group of professionals. Analyzing the 7 components individually, the high prevalence of sleep disturbances and the reduced hours of sleep daily were noticeable. As mentioned previously, psychological disorders and insomnia are associated with impairment, disability, and alcohol and drug abuse, among other issues (31). This association is a major concern in the case of physicians who are managing life-threatening situations in their profession. Therefore, it is essential to develop strategies to provide support and identify professionals at risk if the development of disturbances that can affect patient care is to be minimized.

Furthermore, it is crucial that these individuals have strong support from their organizations. Physicians apart from concerns about long shifts or increased burden of work, were also constantly worried both that they and/or their families might become infected and that PPE might not be available (12). If they felt the tools or resources were not available through their leaders or organizations, they likely found themselves being exposed to another source of stress. Zhang et al. developed an instrument to measure perceived support in health care professionals working during the COVID-19 pandemic. In their study, adequate personal support predicted a decreased possibility of developing mild anxiety, and work support predicted a lower probability of moderate anxiety. Interestingly, our physicians in Puerto Rico reported a high perception of work support (65.7%) but a low perception of personal support (43.4%). If we were to analyze our results with Zhang’s interpretation of the scale, we would see that physicians in Puerto Rico are at a high risk of developing mild anxiety symptoms, which symptoms correlate with scores obtained for mild anxiety (26.9%). Zhang et al. did not find statistical significance between risk support and anxiety, but when we analyzed the Kendall’s Tau-b correlation, we found positive correlations between risk support and anxiety, sleep disorders, and stress that were statistically significant. Our sample reported low levels of risk support (37.2%), which is relevant, placing our physicians at a higher risk of anxiety, stress, and sleep disorders. Effective support from organizations is important if physicians are to be able to decrease the fear and uncertainty generated by a pandemic. Such support would have a beneficial effect on the well-being of the physicians and on the care they provide to their patients.

Our study had several limitations. The population surveyed was a small percentage of the total number of physicians in Puerto Rico; thus, our results cannot be generalized to the entire population of physicians on the island due to the small sample size. It is possible that some physicians never received the survey or had problems with their internet connection (necessary for the completion of the survey). During the last years, the increasing migration of physicians to the mainland due to natural disasters, the economic situation, and limited availability of programs for specialties and subspecialties on the island had a major impact in the quantity and the mean age of physicians in Puerto Rico. In a study reported in 2018, the median age of primary care physicians in Puerto Rico was 60 years, compared with 53 years nationally (32). Therefore, during the pandemic the majority of our physicians actively working were not non-young physicians when compared to other countries. The scarcity of physicians during that period is another limitation, including being non young physicians and the possible lack of expertise or confidence using electronic devices to complete the survey. Also, considering that physicians might have been working longer shifts because of the pandemic, the length of the survey may have been a limiting factor to its completion. Our study was conducted when the second wave of the pandemic was easing, and a large number of physicians may have been vaccinated. This could have affected the psychological status of the participants, who may have been more prepared for managing COVID-19 and were probably less frightened because they felt protected by the vaccine.

The COVID-19 pandemic left an impact on the entire population, including physicians. Puerto Rico entered the pandemic while still recovering from several natural disasters that had struck over the course of the previous several years. Given the nature of their jobs, physicians are at high risk of psychological disorders that may be potentiated by other stressors, such those provoked by a pandemic.



Conclusion

Despite the study’s limitations, our findings present an overview of the prevalence of psychological disorders in physicians—which disorders are related to the impact of the COVID-19 pandemic—and will serve to increase our knowledge and awareness of this problem. Organizational support (as perceived by physicians during difficult times) may also have an impact on the development of anxiety disorders and psychological disturbances such as sleep problems and stress. Our data support the importance of organizational support and its correlation with the development of anxiety. Promoting the development of strategies to support physicians is vital to the identification of individuals at risk of experiencing psychological disturbances and the prevention of the same via the provision of timely interventions. It would be interesting to study resilience in this group of physicians to assess its relationship to the development of psychological disorders that are linked to the pandemic.
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Background: In light of the persistent COVID-19 pandemic, there is a compelling imperative to enhance the COVID-19 coping capacity among middle-aged adults within the South Korean population. Consequently, there is a need for further research endeavors in this area.

Objective: This study aims to explore and identify the factors influencing the coping skills of middle-aged adults in COVID-19, South Korea.

Methods: This study used a cross-sectional descriptive design. Participants were 147 middle-aged adults living in Seoul, Geounggi-do, and Chungchung-do in South Korea. Data included demographics, coping skills, the impact of the event, perceived health status, psychological wellbeing, and family support. The data were analyzed using the SPSS Statistics 25.0 program. Data were collected from March to July 2020.

Results: The regression model was significant (F = 13.56, p < 0.001), and the adjusted R-squared representing the explanatory power of the model was 0.63. The strongest predictor was perceived health status (β = 0.34), followed by family support (β = 0.31), impact of event (β = −0.24), underlying disease (β = −0.13), and economic status (β = 0.11).

Conclusion: This study suggests that to improve the coping skills of middle-aged adults with COVID-19, their perceived health status and family support should be strengthened, and the impact of the event should be decreased. Also, it needs that underlying diseases are managed and economic status is improved. Nurses need to pay more attention to the influencing factors to improve the coping skills of middle-aged adults in COVID-19, South Korea.
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Introduction

Middle-aged adulthood is the pre-stage of old age, transitioning from the first half of life to the second half of life. In middle-aged adulthood, the change in consciousness coexists with the role performance and the behavioral style in which life changes occur. Moreover, it is a time when one establishes his own values and finds emotional stability by achieving a sense of social accomplishment (1, 2). On the other hand, middle-aged adults often have unresolved problems in relation to their physical and self-perceived health status according to their developmental stage, stress on their children, ability to care for older adult parents, and relationships with their families (3, 4). In the transition period in one's life, middle-aged men may experience negative thoughts that may lead to maladaptive behaviors and isolation from society due to professional loss and retirement (1, 5). Furthermore, middle-aged women experience psychological changes related to menopause, such as nervousness, depression, and anxiety (6, 7). After all, since middle-aged adults have to take on these various roles, they are prone to chronic diseases and are decisively in a period of a health crisis (3, 4, 6–8). Therefore, the ripple effect on the meaning of life is much greater than in any age group.

Meanwhile, COVID-19, which first appeared in December 2019, is known as a respiratory infectious disease that is characterized by asymptomatic spread and high infectivity. It is known that an individual infected with COVID-19 spreads the virus to 2.2 individuals, and the fatality rate was also found to have reached the level of 4% or more (9). COVID-19 poses a real threat to the survival of middle-aged adults and causes disarray in their lives (10). Additionally, as middle-aged adults face the uncertain COVID-19 event, they are unable to control themselves, and their emotions become very intense in this regard (11). Finally, the COVID-19 infection reduces the driving force for life in middle-aged adults and acts as a negative factor in developing coping skills (12–14).

In general, developing coping skills among middle-aged adults is a key task mediated by psychological adaptation as they experience a crisis, i.e., the COVID-19 infection (1). In other words, for middle-aged adults, coping skills include all cognitive and behavioral traits that seek to address the internal and external needs of life (12, 13). Therefore, how they accept life changes amid COVID-19 can contribute to forming more stable coping skills (1). The spread of COVID-19 can be an event that further encourages them to consider their self-perceived health status with an unstable feeling of youth loss (15). It may lead to psychological decline, depression, and anxiety and, ultimately, adversely affect the psychological wellbeing of middle-aged adults (3, 5, 6, 8, 16). Moreover, the COVID-19 pandemic is already negatively impacting the economic status of our society, leading to a continuous decrease in household income, disrupting the family support system for middle-aged adults, and aggravating the anxiety of middle-aged adults (15, 17). As the COVID-19 pandemic continues, there is an urgent need to strengthen the capacity of middle-aged Koreans to cope with COVID-19. Therefore, consistent research efforts in this area are needed, and in this regard, this study is significant.

The purpose of this study was to examine and identify the factors influencing the coping skills of middle-aged adults in COVID-19, South Korea. The aims were (1) to identify the four additional factors related to coping skills among middle-aged adults in the context of COVID-19 in South Korea and (2) to examine the predictive effect or the association of the general characteristics of study participants with coping skills.

As a hypothesis, the significant factors influencing coping skills would be the impact of the event, perceived health status, psychological wellbeing, and family support.



Methods


Study population

A cross-sectional descriptive design was used. Participants were a total of 147 middle-aged adults living in Seoul, Geounggi-do, and Chungchung-do in South Korea. Eligibility criteria were middle-aged adults between 40 and 60 years of age who understood the purpose of the study by having clear consciousness and being capable of verbal and non-verbal communication. Subjects excluded from this study were those who had previously been medically diagnosed with a psychiatric disorder or were currently taking psychotropic medications. They were excluded for the sake of the reliability of this study. The number of subjects was calculated with a significance level of 0.05 and a median effect size of 0.15 in order to secure 95.0% of the statistical power for regression analysis of the G*Power 3.1.5 program (18). Based on this, the appropriate sample size was 138. Considering the dropout rate of 10.0%, 152 middle-aged adults were asked to fill out a questionnaire. The number of samples in this study was finally used for data analysis of 147 middle-aged adults (96.7%), excluding five middle-aged adults who had non-response and missing questionnaires.

Participants in this study were 83 men (56.5%) and 64 women (43.5%). As for age, 44 subjects (33.3%) were between 55 and 59 years old. The rate of living with children was the highest at 74 subjects (50.3%), followed by the rate of living alone with a spouse at 55 subjects (37.4%). As for underlying diseases, 85 subjects (57.8%) did not have underlying diseases, which was higher than 62 subjects (42.2%) who had such underlying diseases. Finally, in this study, 123 subjects (83.7%) were well-observing of the COVID-19 quarantine rules, accounting for the majority (Table 1).


TABLE 1 General characteristics of study participants.
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Measurements
 
General characteristics of study participants

General characteristics of study participants based on a literature review and previous research (3–8, 15, 16) included gender, age, education, marital status, economic status, living together, monthly income, smoking, drinking, leisure activity, underlying disease, and COVID-19 quarantine rules. This consisted of a total of 12 items. The economic status was the self-perceived economic level, which was divided into good, moderate, and bad, and was answered by self-report. Living together refers to people currently in cohabitation. Leisure activities refer to all activities done by an individual of his or her own free will, such as taking a break from one's duties, participating in the community, volunteering, or developing one's abilities. The underlying diseases were chronic diseases such as cardiovascular disease, chronic respiratory disease, and diabetes.



Coping skills

For coping skills, Shin and Kim's instrument (19), which was made according to the Korean situation by revising and supplementing the Coping Strategy Indicator (CSI) developed by Amirkan (20), was used. This instrument is composed of three subdimensions, such as seeking social support, problem-solving, and avoidance, and consists of a total of 33 items. As a 5-point Likert scale, the score ranges from a minimum of 33 to a maximum of 165, and a higher score means a higher level of coping skills in the subject. The Coping Strategy Indicator (CSI) showed acceptable content validity in the previous study (19). At the time of the revision (19), Cronbach's α = 0.84, and reliability in this study was Cronbach's α = 0.93.



Impact of the event

In terms of the impact of an event, the Impact of Event Scale (IES) developed by Horowitz et al. (21), and translated by Eun et al. (22), was used. This instrument consists of a total of 22 items, including emotions or feelings at the time that remind you of the event, actions that remind you of the event, and socially restricted activities or physical responses to the event. As a 5-point Likert scale, the score ranges from a minimum of 22 to a maximum of 110, and a higher score means a higher impact of the event. Concerning the Impact of Event Scale (IES), at the time of the revision (22), Cronbach's α = 0.89, and reliability in this study was Cronbach's α = 0.94.



Perceived health status

Perceived health status refers to the subjective health status as perceived by the person himself/herself, and the instrument used was developed by Ware (23), Speake et al. (24), and translated by Cho (25). This instrument consists of a total of three items regarding one's current health status, degree of interference with daily life, and comparison of one's health status with the same age group. As a 5-point Likert scale, the score ranges from a minimum of 3 to a maximum of 15, and a higher score means a higher perceived health status of the subject. As for the perceived health status scale, at the time of the revision (25), Cronbach's α = 0.92, and reliability in this study was Cronbach's α = 0.89.



Psychological wellbeing

In terms of psychological wellbeing, Park's instrument (26), which was translated to fit the Korean situation, was used. It consists of a total of 45 items with six dimensions (self-acceptance, positive relations with others, autonomy, environmental mastery, purpose in life, and personal growth) used by Ryff (27). The items of the instrument included “I am influenced by other people's opinions,” “I do not have a warm and reliable relationship with other people,” “It is difficult to maintain close relationships with other people,” and “I think I have done everything that I had to do in my life.” As a 5-point Likert scale, the score ranges from a minimum of 45 to a maximum of 225, and a higher score means higher psychological wellbeing. The psychological wellbeing scale, at the time of the revision (26), had Cronbach's α = 0.91, and reliability in this study was Cronbach's α = 0.93.



Family support

In terms of family support, Cobb's (28) instrument used by Kang and Han (29) was used in this study. It consists of a total of 11 items, including “My family gives me courage and encouragement to recover.” “I can trust and rely on my family,” and “My family is dedicated to helping me.” As a 5-point Likert scale, the score ranges from a minimum of 11 to a maximum of 55, and a higher score means higher family support. Regarding the family support scale, at the time of the revision (29), Cronbach's α = 0.87, and reliability in this study was Cronbach's α = 0.95.




Data collection

In this study, data were collected from March to July 2020. Study participants were selected using convenience sampling from a break room with small groups of visitors and employees of a church, a general hospital, and public institution workers located in Seoul, Geounggi-do, and Chungchung-do in South Korea. They were invited to a quiet office located in a church, hospital, or institution for data collection. The researcher explained the purpose of the study directly to the study participants and had middle-aged adults fill out the questionnaire to collect data after giving consent to voluntary participation. For the safety and reliability of data collection, the questionnaire was distributed to middle-aged adults while properly wearing a mask, observing social distancing, and washing their hands. It took about 25 min or more for one study participant to fill out the questionnaire.



Ethical considerations

After this study had been approved by the Institutional Review Board of D University (IRB No. 1040656-201912-SB-02-12, approval date: 7 February 2020) the study participants were informed that it would not be used for any purpose other than the research purpose by asking the study participants for voluntary cooperation in data collection. In addition, it was explained that the subject's anonymity and confidentiality were communicated to them, explaining that they could withdraw at any time during the study if they did not want to.



Data analysis

Data were analyzed using the SPSS Statistics 25.0 (IBM Inc., Armonk, NY, United States) program. Descriptive statistics (frequency, percentage, mean, and standard deviation) were used to analyze the general characteristics of the study participants and the levels of study variables. An independent t-test and an ANOVA (F-test) were used to examine the differences in coping skills according to the general characteristics of the study participants. The Scheffe test was used for the post-hoc test. Pearson's correlation coefficient was used to analyze the correlations among study variables related to coping skills. Among the general characteristics of the study participants, statistics on nominal and continuous variables were obtained through linear regression analysis. Hierarchal stepwise multiple regression analysis was used to examine factors influencing coping skills. The normality of the data distribution was analyzed by the Shapiro-Wilk test. A p-value of < 0.05 was considered statistically significant.




Results


Levels of coping skills, impact of the event, perceived health status, psychological wellbeing, and family support

The levels of coping skills of study participants were 51.42 points, and the impact of the event was 72.94 points. Perceived health status was 10.22 points, psychological wellbeing was 151.41 points, and family support was 41.03 points (Table 2). The levels of variables were slightly higher than the median value.


TABLE 2 Levels of coping skills, impact of event, perceived health status, psychological wellbeing, and family support.
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Differences in coping skills according to the general characteristics of study participants

The levels of coping skills according to the general characteristics of the study participants showed statistically significant differences in economic status (F = 18.17, p < 0.001), monthly income (F = 12.92, p < 0.001), leisure activity (t = −2.96, p = 0.004), the underlying disease (t = −2.99, p = 0.003), and the COVID-19 quarantine rules (t = 2.56, p = 0.012).

Through the study, it can be seen that the higher the economic status and monthly average income of the study participants, the better their skills to cope with COVID-19. In particular, it can be seen that the coping skills of the study participants who do not engage in leisure activity, do not have underlying diseases, and are well observing the COVID-19 quarantine rules were good (Table 3).


TABLE 3 Differences on coping skills according to the general characteristics of study participants.
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Correlations between coping skills and factors related to it

The correlation between coping skills and the impact of an event (r = −0.63) showed a significant negative correlation, and correlations between perceived health status (r = 0.64), psychological wellbeing (r = 0.49), and family support (r = 0.63) showed significant positive correlations.

Taken together, it can be seen that the better the participant's skills to cope with COVID-19, the lower the impact of the COVID-19 event. In addition, it can be seen that the better the participant's skills to cope with COVID-19, the higher the perceived health status, psychological wellbeing, and family support of the subject (Table 4).


TABLE 4 Correlations between coping skills and factors related it.
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Factors influencing coping skills

As a result of testing the assumptions of the regression analysis, it was found that all the assumptions of the regression equation were satisfied. Tolerance of multicollinearity was 0.37–0.88, which was over 0.10, and the Variance Inflation Factor (VIF) was 1.19–2.67, which was not >10, so all variables did not have a problem in terms of multicollinearity. Also, the correlations between the independent variables influencing the subject's coping skills were 0.42–0.64, which were < 0.80, so all variables were independent of each other.

The factors influencing the coping skills of the subjects were analyzed by using hierarchical multiple regression. As a result, the first-step regression model with general characteristics was statistically significant (F = 3.66, p < 0.001). The variable that was statistically significant in the first step was economic status (β = 0.32, p = 0.002), and the explanatory power of the first step regression model was 25.0%. In the second step, the main variables, the impact of the event, and perceived health status were added. The variables that were statistically significant in the second step (F = 12.09, p < 0.001) with the subject's general characteristics and two main variables were economic status (β = 0.20, p = 0.001), underlying disease (β = −0.15, p = 0.054), the impact of the event (β = −0.42, p < 0.001), and perceived health status (β = 0.38, p < 0.001). The explanatory power increased by 31.0% compared to the first step. In the third step (F = 13.56, p < 0.001), psychological wellbeing and family support were added to complete the regression model. Variables that were statistically significant in the third step were economic status (β = 0.11, p = 0.016), underlying disease (β = −0.13, p = 0.048), impact of event (β = −0.24, p = 0.002), perceived health status (β = 0.34, p < 0.001), and family support (β = 0.31, p < 0.001). Furthermore, the explanatory power increased by 7.0% in the third step, compared to the second step. Taken together, among the factors influencing the coping skills of middle-aged adults amid the COVID-19 pandemic, the most significant variable was perceived health status, followed by family support, the impact of the event, the underlying disease, and economic status. The explanatory power of the final regression model was 63.0% (Table 5).


TABLE 5 Factors influencing coping skills.
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Discussion

When faced with a stressful situation, active coping skills lead to desirable adaptation as a positive source, which can be used as a support resource to help individuals with maladaptation and strengthen endurance when facing a difficult situation. The level of coping skills of middle-aged adults who are participating in this study was close to the median value, and it is similar to the results of Chung's (8) and Chae and Joung's (30) study. Therefore, it is necessary to develop and utilize an intervention program that improves the coping skills of middle-aged adults amid the COVID-19 pandemic and helps them to respond flexibly according to individual circumstances.

Next, in this study, it can be seen that middle-aged adults with higher economic status and monthly average income have better coping skills. This result is similar to the previous studies (8, 30), in which a decrease in economic power among middle-aged adults can be a factor that induces stress, lowers self-esteem, and acts as a negative factor in their lives. Therefore, for middle-aged adults to develop effective coping skills when facing difficult situations, it is necessary to help them positively overcome crises by establishing and institutionalizing active measures to support and utilize the physical resources of local communities under the leadership of the government. Furthermore, in this study, it was found that middle-aged adults without an underlying disease who were adhering to the COVID-19 quarantine rules had better coping skills. The result supports the research findings that one's own health beliefs are more important in preserving one's health than those of a subject with an underlying disease amid the COVID-19 pandemic (31, 32). In other words, the results are similar to those of previous studies in which coping skills and health status vary according to the degree of sensitivity and severity as judged by an individual in a crisis such as the COVID-19 infection (13, 14, 16, 31–33). Therefore, it is necessary to periodically utilize mental health programs to help form desirable health beliefs for middle-aged adults amid the COVID-19 pandemic.

In this study, in terms of the correlations between the coping skills of middle-aged adults and major variables, a subject's coping skills were stronger when the impact of the event was low and the perceived health status, psychological wellbeing, and family support were high. This was similar to the study results of Shin and Baek (32), who reported that middle-aged adults who perceived their current health status as average or worse felt a high sense of crisis amid the COVID-19 pandemic. Through this study, it is considered that the sharing of correct information should be expanded to help middle-aged adults discern wrong information on their risk perception of COVID-19 infection and to actively engage middle-aged adults in public health programs by establishing public health partnerships and public relations with the central and local governments (34, 35).

Furthermore, the factors influencing the coping skills of middle-aged adults appeared in the order of perceived health status, family support, the impact of the event, the underlying disease, and economic status. Middle-aged adulthood is an age group that should be actively engaged in economic activities since they can be responsible for the livelihood of the family. Moreover, in modern society, the family structure is changing and is disconnected due to rapid industrialization (1, 3, 6, 8). At this time when the cohesion of family members is gradually weakening, this study shows that positive thinking, in which they perceive themselves as being healthy, and family support are most important for the coping skills of middle-aged adults, as they rely on personal inner strength. In other words, in a crisis such as the COVID-19 pandemic, continuous care of family members is more important than anything else for middle-aged adults to develop coping skills. This can be attributed to the fact that the overall emotion of middle-aged adults can be expressed to encompass all social and economic factors, as well as physical and psychological factors. Therefore, middle-aged adults should manage their perceived health better and should be able to maintain psychological wellbeing to actively cope with the COVID-19 crisis. Likewise, it is necessary to strengthen ties not only with immediate family members but also with relatives, friends, co-workers, and the community to overcome the COVID-19 crisis through positive thinking (36).


Implications for practice, policy, and research

Based on this study, a strategy to improve the coping skills of middle-aged adults and overcome the COVID-19 pandemic is to increase the perceived health status of middle-aged adults and to maintain their psychological wellbeing to positively overcome the crisis. In particular, it is necessary to strengthen their relationships with family members so that they can overcome the COVID-19 crisis. Nurses should actively consider these influencing factors in nursing interventions for middle-aged adults amid the COVID-19 pandemic. Moreover, developing and applying a coping skills improvement program for middle-aged adults, which includes these influencing factors, will make it possible to prevent COVID-19 infection and maintain the health of middle-aged adults. In the future, a qualitative study is needed to fundamentally understand and analyze the inner world of middle-aged adults regarding the COVID-19 pandemic. Furthermore, experimental research is needed to expand the factors influencing the coping skills of middle-aged adults, develop a nursing intervention program that addresses the coping skills of Korean middle-aged adults amid the COVID-19 pandemic, and verify its effectiveness.



Limitations

The subjects were extracted through convenience sampling of middle-aged adults living in certain areas of Korea. In other words, data collection was varied based on convenience sampling and not having a dedicated quiet space. There were also gender disparities as the majority of them were males. Therefore, there are limitations in expanding the study results to explain the factors influencing the coping skills of all middle-aged adults during the COVID-19 pandemic. The fact that various social and cultural factors were not considered may be a research limitation. Additionally, cross-sectional design studies have limitations for accurately identifying causes and effects.




Conclusion

In this study, factors influencing the coping skills of middle-aged adults amid the COVID-19 pandemic included perceived health status, family support, the impact of the event, the underlying disease, and economic status. The explanatory power of the final regression model was 63.0%. Among these influencing factors, the most influential variable was perceived health status. The results of this study can be used as evidence in the clinical field to improve the coping skills of middle-aged adults and to manage and promote health in a situation where COVID-19 infection remains widespread.

The findings of this study are meaningful as the study presents an example that middle-aged adults need a high degree of family support in today's Korean society, which is becoming a nuclear family. Moreover, its notable significance can be used as fundamental data for the development and application of a nursing intervention program that can help improve the coping skills of middle-aged adults amid the COVID-19 crisis.
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Background

The COVID-19 pandemic presents a significant challenge to professional responders in healthcare settings. This is reflected in the language used to describe the pandemic in the professional literature of the respective professions. The aim of this multidisciplinary study was to analyze the linguistic imagery in the relevant professional literature and to determine the identification of different professional groups with it and its emotional effects.





Method

A list of 14 typical, widespread and differing imageries for COVID-19 in form of single sentences (e.g., “Until the pandemic is over, we can only run on sight.”) were presented to 1,795 healthcare professionals in an online survey. The imageries had been extracted from a qualitative search in more than 3,500 international professional journals in medicine, psychology and theology. Ratings of agreement with these imageries and feelings about them were subjected to factor analysis.





Results

Based on the list of imageries presented, it was possible to identify three factors for high/low agreement by experiences, and two factors for high/low induced feelings. Broad agreement emerged for imageries on “fight against the crisis” and “lessons learned from the crisis”, while imageries on “acceptance of uncontrollability” tended to be rejected. Imageries of “challenges” tended to lead to a sense of empowerment among subjects, while imageries of “humility” tended to lead to a sense of helplessness.





Conclusion

Based on the qualitative and subsequential quantitative analysis, several factors for imageries for the COVID-19 pandemic were identified that have been used in the literature. Agreement with imageries is mixed, as is the assessment of how helpful they are.





Keywords: COVID-19 pandemic, imagery, HCW, healthcare, metaphor, resilience





Introduction

The COVID-19 pandemic constituted a significant challenge to the global healthcare system. For instance, employees in the healthcare system reported substantial amounts of psychological distress (1–3), which manifested in symptoms associated with depression, anxiety and post-traumatic stress disorder (4–6).

However, challenges differed across professional groups. While physicians and nurses were faced with particularly difficult working conditions, especially in the beginning of the pandemic, which made this group especially vulnerable to mental distress (7–9), other groups, such as psychologists, were able to reduce patient contact, at least in part, e.g., with the help of telemedicine (10). At the same time, the challenges faced by hospital spiritual/pastoral care workers remains largely unknown. This group plays an important role in the care of elderly and palliative patients (11, 12), but was largely considered dispensable and therefore received little attention in the public discourse of the crisis (13).

The challenges of COVID-19 were also reflected in the language used to describe the pandemic. Linguistic imagery (e.g., metaphors, similes, personifications) was widely used in professional (14–17), political (18–20), and media (18, 21, 22) communication to describe the COVID-19 virus and the difficulties associated with a global pandemic. Imagery relating to struggle and war (e.g., physicians as warriors, virus as enemy) were particularly prevalent (14, 18, 20, 23–25). However, other imagery regarding transformative processes, e.g., “People who have suffered through the crisis are different, than they were before” (17), but also fear and uncertainties, e.g., “It’s like cancer. Because you say I will not catch it, but if you don’t take precautions, it can kill” (15, 26), were also used frequently.

Only few empirical studies have looked at the effects of imagery on the recipient during the COVID-19 pandemic and it is therefore still an open question, how imagery affects the perception of the pandemic. Pisano and colleagues (27) demonstrated that participants had formed new semantic associations (e.g., “trench”—”hospital”) during the pandemic, that were stronger and more readily available than classical associations (e.g., “trench”—”soldier”). Further research showed that, by experimentally creating and comparing different news articles about the pandemic, the inclusion of metaphors in the articles predicted greater self-efficacy in readers (28). This was particularly true for metaphors referring to the possibility of change, but was also found for war metaphors. In line with these findings, Naamati-Schneider and Gabay (16) found that metaphors that created a sense of mission and meaningfulness were helpful in coping with an extreme health crisis, while metaphors that generated a sense of isolation and sacrifice intensified helplessness and fear, thus undermining effective coping mechanisms. Past research has also shown that seriously ill patients found it helpful when healthcare professionals used metaphors in their conversations (29). For a general overview of the use of metaphors in the healthcare sector, see (17).

The aim of this multidisciplinary study was to analyze imagery of the COVID-19 pandemic in the medical, psychological, and theological professional literature, and to determine the feelings of different professional groups towards it. This helps to understand how different professional groups see themselves in the pandemic, but also gives insight into what language is helpful for these groups when talking about the pandemic. Additionally, we wanted to find out how identification with certain linguistic imagery was predictive for stressors of the pandemic, or protective personality traits.





Materials and methods




Data collection

The online survey was conducted in March and April 2022. This was at the end of the fifth COVID-19 wave, after two years of pandemic, with many public safety measures starting to loosen up in Germany (30). The participation link was provided through online platforms and mailing lists of a large German university hospital and further general hospitals as well as several medical professional associations. The study was approved by the ethics committee of the local medical faculty (reference number: 125_20). All participants provided their online informed consent prior to completing the survey.

The survey consisted of 137 items and took approximately 30 minutes to complete. The complete questionnaire, including all scales, was administered in German. This included questions regarding age, gender, living conditions, children, migration background, occupational characteristics, profession, years of professional experience, employment status and a number of further questionnaires. In our analysis, we focused on age, gender, profession and the presented questionnaires in measures.

Unipark (www.unipark.com) was used to program and host the survey. Inclusion criteria for participation were a minimum age of 18 years, working in the healthcare sector, residence/working place in Germany, and sufficient German language skills.





Sample characteristics

A total of 1,795 participants completed the questionnaire and were included in the analysis. The majority of the sample consists of women (n = 1,301), with 491 men and three people who identified as diverse. The gender distribution in our sample is representative of the overall gender distribution in the healthcare sector within the population we researched, as well as reflective of global trends in healthcare sector employment (31). The participants who identified themselves as diverse were included in all analyses except for those looking at gender differences, because the sample size was too small for a meaningful analysis. Age was assessed based on 5 groups, with the majority falling in the range of 51-60 (n = 504) followed by age 41-50 (n = 410), age 31-40 (n = 400), age 18-30 (n = 331), and age > 60 (n = 150). Participants were placed in 5 occupational groups, based on their self-disclosure; physicians (n = 330), nurses (n = 508), psychologists (n = 55), spiritual care workers (n = 124) and others (n = 778). Spiritual care workers in this sample are primarily Protestant or Catholic theologians with additional training to offer comprehensive spiritual support in hospital settings. Their services include counseling, spiritual guidance, and emotional support for patients and their families, functioning as part of a multidisciplinary healthcare team. Others consisted of a wide range of professions, including e.g., students, administrative staff, physiotherapists, and social workers, and served as a general reference group.





Measures




Imageries

Approximately 3,500 articles from journals in the fields of (a) life sciences, medicine, and healthcare systems, psychology, psychiatry, and the wider mental health system, (b) theology (including Protestant, Catholic, and spiritual care), (c) social sciences and philosophy (including education), and (d) exemplary findings in political and social sciences were searched from 2020 and 2021. This search utilized the databases PubMed, KVK (encompassing all German catalogues, WorldCat, and National Library of Medicine), and Index Theologicus. Search terms used were “COVID-19”, “corona”, and “SARS-CoV-2”, common to both English and German, as well as “crisis” and its German counterparts “Krise” and “Krisenbewältigung”. Each of these terms was paired with “resilience” or “Resilienz” in their respective languages. The results were collected in Citavi (Version 6) and MAXQDA (Version 2020) for which full-text versions were obtainable. The database search was initially conducted using the specified search terms, followed by a detailed review based on the titles, introductions, and conclusions of the articles. The English and German international material proved more heterogeneous than expected in terms of text genres, content, and methodologies used; it included inter-, multidisciplinary, and transdisciplinary research work by internationally assembled research teams. Consequently, we applied hermeneutic methods from the humanities (textual and linguistic analysis of active, passive, mediopassive directions of individual and collective agency, 1st and 3rd person perspectives, temporal dynamics, etc.) and discussed the results in a structured group process. A multidisciplinary consortium of 10 physicians, psychologists, and theologians identified 14 widely used linguistic imageries of the SARS-Cov-2 pandemic, intended to represent as broad a spectrum of the language used as possible (e.g., ‘Until the pandemic is over, we can only run on sight’).

Following this selection process, participants in the study were presented with the sentences and asked how much they agreed with them [not agreeing at all (1) – completely agree (4)] and how they felt based on it [very helpless (1) – very enabled (5)]. These two aspects will be labeled “agreement” and “induced resolve” in the further text. Background for the choice of these questions was the premise that an imagery will have more impact if firstly a person highly agrees or is highly identified with its meaning, and if secondly it helps to mobilize feelings of resolve and control (16, 28). The sentences presented are listed in English translation in Tables 1, 2, the original German wording of the items used in this study can be found in Supplementary A.


Table 1 | Three-factor solution for the scale “agreement”.




Table 2 | Two-factor solution for the scale “induced resolve”.







Transpersonal trust

The Transpersonal Trust scale (TPV) was used to assess religiosity and spirituality (32). The scale describes a person who recognizes the existence of a higher reality, trusts in it, and experiences a strong connection with it (e.g., “I feel connected to a higher reality/being/God. I can trust in this even in difficult times”) and has been previously employed in studies with healthcare workers during the COVID-19 pandemic (33). It consists of 11 items and is rated on a four-point Likert scale ranging from 0 (“does not apply at all”) to 3 (“applies completely”). In our sample, the TPV demonstrated high reliability with a Cronbach’s α = .84.





Depressive and anxiety symptoms (PHQ-4)

Depressive and general anxiety symptoms over the last two weeks were assessed with the Patient Health Questionnaire PHQ-4 (34), which has been used in the studied sample before (35). The questionnaire consists of four items (e.g., “Feeling nervous, anxious or on edge” and “Feeling down, depressed or hopeless”) and is answered on a Likert scale from 0 (“not at all”) to 3 (“almost every day”). Cronbach’s α in this sample is .83.





Impact of event scale (IES-6)

The IES-6 is a 6-item short version of the Impact of Event Scale-Revised (IES-R). It measures the principal components of PTSD on a four-point Likert scale from 0 (“not at all”) to 3 (“often”). The instructions were tailored to the coronavirus and questions included “I tried not to think about it” and “I felt watchful or on-guard” (36). This approach has previously been used for studying PTSD in healthcare workers during the COVID-19 pandemic (6). Internal consistency of the IES-6 is Cronbach’s α = .73 in the present study.





Optimism

Optimism was assessed based on Kemper et al. (37), using the item “How optimistic are you in general?”, which is answered on a seven-point Likert-scale from 1 (“Not optimistic at all”) to 7 (“very optimistic”). Higher values reflect a higher level of optimism. This question has been deployed to study optimism in healthcare workers during the COVID-19 pandemic before (38).





COVID-19-related variables

The questionnaire included a range of COVID-19 related variables. In this analysis, we focused on problems related to COVID-19, which were measured with 18 items on a scale from 0 “strongly disagree” to 4 “strongly agree”, based on Matsuishi et al. (39). Items focused, among other things, on anxiety about infection, sleep problems, physical or mental exhaustion, smoking, and drinking alcohol, during the COVID-19 pandemic over the past 2 weeks and included items such as “I was afraid to become infected” and “I felt physically or mentally exhausted”. Items were deployed before to measure COVID-19-related problems in this population (2) A mean score of all answers was calculated with a Cronbach’s α = .75 in this study.






Statistical analysis

All statistical analyses were conducted using IBM SPSS Statistics (Version 26) and R (Version 4.1.1). To explore the factor structure in the imageries, all 14 sentences were treated as a scale and a factor analysis with Varimax rotation was run with them. Internal consistency was measured with Cronbach’s α. For descriptive and comparative statistics, analyses of variance (ANOVA) were performed and effect size given in partial η2. In case of multiple comparisons, Tukey post-hoc tests were conducted and effect size given in Cohen’s d.






Results




Factor analysis of imageries

A factor analysis was conducted to explore the structure of the imageries for agreement and induced resolve. The objective of the factor analysis was to check whether the imageries could be placed in meaningful factor structures based on these two assessments and use this as a basis for further analysis.

First, we obtained a Kaiser-Meyer-Olkin (KMO) index for agreement and hope of .85 and .91 respectively, with a highly significant Bartlett’s sphericity test for both scales (p < .001). The Cattell (40) scree test (Eigenvalues) suggested a three-factor solution for “agreement” and a two-factor solution for “induced resolve” based on the imageries. The three factors explained 45.74% of the total variance for agreement and were named “fight against the crisis”, “lessons from the crisis” and “acceptance of uncontrollability”, based on the included items. The two factors of induced resolve explained 49.85% of the total variance and were named “challenges” and “humility” (see Tables 1, 2).

Internal consistency was Cronbach’s α = .79 for agreement and.87 for induced resolve. This supports the finding of larger interpersonal variance in the agreement with the imageries and a three factor (rather than a two-factor) solution for the agreement scale.





Comparison of sociodemographic characteristics

There was broad support for imageries about fight against the crisis (M = 3.12, SD = 0.59) and lessons from the crisis (M = 2.68, SD = 0.57), while imageries about acceptance of uncontrollability tended to be rejected (M = 2.06, SD = 0.67). Imageries of challenges tended to lead to a sense of empowerment among participants (M = 3.50, SD = 0.78), while imagery of humility tended to lead to a sense of helplessness (M = 2.70, SD = 0.79).

There were significant positive correlations between agreement and age on the factor lessons (r = .27, p < .001) and acceptance (r = .14, p < .001), but not fight (r = .03, p = .324). This means older people agreed more with imagery of lessons and acceptance while there was no age difference for agreement on imagery of fight. Older participants also felt more enabled to deal with the pandemic by imageries of challenges (r = .17, p < .001) and humility (r = .22, p < .001).

We also found a significant gender effect, with women (M = 2.72, SD = 0.49) tending to agree more with the statements about the pandemic compared to men (M = 2.65, SD = 0.42), with F(1, 1.37) = 6.16, p = .013, η2 = .01. Gender differences were significant for the factor fight (F (1, 1.47) = 4.18, p = .041, η2 <.01; women: M = 3.14, SD = 0.49; men: M = 3.01, SD = 0.55) and acceptance (F(1, 2.61) = 5.90, p = .015, η2 < .01; women: M = 2.09, SD = 0.66; men: M = 1.99, SD = 0.68), but not lessons (F(1, 0.84) = 2.56, p = .110, η2 < .01; women: M = 2.69, SD = 0.59; men: M = 2.62, SD = 0.54). There was no significant effect for induced resolve when comparing women (M = 3.15, SD = 0.67) and men (M = 3.16, SD = 0.64), F(1, 0.23) = 0.49, p = .824, η2 < .01.

With respect to agreement, occupational groups differed (F(12, 4395) = 10.61, p < .001, η2 = .03) on all three factors: fight against the crisis (F(4, 1.76) = 5.06, p < .001, η2 = .01), lessons from the crisis (F(4, 4.15) = 12.98, p < .001, η2 = .03) and acceptance of uncontrollability (F(4, 3.33) = 7.63, p < .001, η2 = .02) (Figure 1).




Figure 1 | Mean answers with SEM on the factors of agreement and induced resolve for different occupational groups. Significant between group differences are marked with * and +, if no marking is giving, the group doesn’t differ significantly from any group (e.g., for the scale agreement with the factor fight against the crisis, physicians* and psychologists* differ significantly from spiritual care worker+ and others+, while nurses don’t differ significantly from any group).



Post-hoc analyses revealed that physicians (M = 3.03, SD = 0.61) and psychologists (M = 2.95, SD = 0.53) agreed significantly less compared to other occupational groups (M = 3.19, SD = 0.61) to imageries of fight against the crisis with d = .32. We also found that spiritual care workers agreed significantly more (M = 3.02, SD = 0.43) to lessons learned compared to the other occupations (physicians: M = 2.65, SD = 0.56; psychologists: M = 2.58, SD = 0.49; nurses: M = 2.61, SD = 0.57; others: M = 2.68, SD = 0.59), with d = .74, while physicians agreed significantly less (M = 1.89, SD = 0.64) to imageries of acceptance compared to nurses (M = 2.11, SD = 0.66), spiritual care workers (M = 2.20, SD = 0.59), and others (M = 2.09, SD = 0.71), with d = .45.

For induced resolve, spiritual care workers rated the imageries for the factor challenges to be significantly more helpful (M = 3.71, SD = 0.51) than nurses (M = 3.44, SD = 0.84) and others (M = 3.46, SD = 0.82), with d = .34, and for the factor humility to be significantly more helpful (M = 3.05, SD = 0.67) than other occupations (physicians: M = 2.63, SD = 0.71; psychologists: M = 2.53, SD = 0.72; nurses: M = 2.74, SD = 0.82; others: M = 2.66, SD = 0.81), with d = .55.





Association of imageries with further parameters

To find out to what extent the imageries are related to protective and vulnerability variables, we computed a linear hierarchical regression model for each factor found in the factor analysis. We included the TPV, IES and optimism as protective variables, and problems with COVID-19 and PHQ-4 as vulnerability variables. The variables were able to significantly predict agreement for the factor fight (F(7, 1105) = 15.73, p < .001, R² = .09), lessons (F(7, 1105) = 20.88, p < .001, R² = .12), and acceptance (F(7, 1105) = 5.26, p < .001, R² = .03) and induced resolve for the factor challenges (F(7, 1105) = 24.18, p < .001, R² = .13) and humility (F(7, 1105) = 9.81, p < .001, R² = .06) (Table 3).


Table 3 | Linear hierarchical regression for the factor agreement and induced resolve.



The relations of the predictors and dependent variables seem to be complex. We found that the prediction of fight imageries is strongly related with the recent experience of trauma (B = .13, p < .001). Agreeing on imageries of lessons from the crisis adds additionally optimism (B = .04, p = .004) and transpersonal trust (B = .12, p < .001). Traumatic experience (B = .11, p = .006) and transpersonal trust (B = .07, p < .001) are also good predictors for agreeing on imageries of acceptance. High transpersonal trust is associated with the feeling of being enabled through imageries of challenges (B = .06, p = .004) and humility (B = .07, p = .003), while a high number of COVID-19 related problems had a negative association (challenges: B = -.17, p < .001; humility: B = -.18, p < .001). Interestingly, anxiety and depression (PHQ-4) did neither predict agreement nor induced resolve through the imageries.






Discussion

The aim of this study was to analyze imageries of the COVID-19 pandemic in the professional literature and determine its usefulness for different professional groups. Based on the response of a large sample of different groups of professionals in the healthcare sector, we measured the degree of personal agreement with a set of imageries in relation to COVID-19, and whether these imageries could induce a personal resolve to deal with the crisis. Using a factor analysis based on the degree of agreement, we could assign the different imageries to three factors, which we named “fight against the crisis”, “lessons from the crisis” and “acceptance of uncontrollability”. When looking at feelings of empowerment or helplessness associated with the imageries, we found a two-factor structure, with imageries belonging to the first factor having in common that they could be described as “challenges”, whereas imageries of the second factor could be described as expressions of “humility”.

Our findings are in line with previous research that demonstrated a substantial use of metaphors of war, fighting and struggle in our communication about the COVID-19 pandemic (14, 18). We also found that imageries of induced resolve tended to fall into two broader categories, i.e. overcoming obstacles and learning from it versus individual powerlessness in the face of such an immense event. This also expands on previous findings that showed that, while metaphors of war and fighting are the most prevalent (23), they are not necessarily the most helpful, particularly when in the metaphors fighting is more associated with helplessness and uncertainty instead of meaning and sense of mission (16).

In our sample, participants overall agreed more with imageries of fighting and learning, and often disagreed with imageries of acceptance. They also found sentences that represented the crisis as challenge more helpful compared to those that conveyed humility. Age correlated positively with the agreement on all factors but fighting, and with how helpful they found the imageries. It makes sense that life experience comes with a different perspective on such an event, as more crises may have already been mastered in the past. This might lead to a shift away from a heroic perspective of facing a crisis head on towards a perspective of the inevitability of certain consequences independent of how much one fights them, and the chance to grow and learn from difficult situations.

Two professional groups in particular stood out in the group comparison, namely physicians and spiritual care workers. On the one hand, physicians reported the lowest agreement on imageries of acceptance of all groups. This could be attributed to their professional identity, which typically involves a proactive stance against diseases. Physicians are trained not to accept diseases such as infections as something unchangeable over which one has no control and must be accepted. Rather, they learn early on in their training to take responsibility for patients and to regard death as a kind of defeat or failure. Spiritual care workers, on the other hand, stood out given that they reported the highest scores on the scales challenges and humility, suggesting that they found these imageries particularly helpful in comparison. They were also the only group who rated humility as either neutral or positive, while all other groups found images about humility unhelpful. A possible explanation of this finding may be found in the professional understanding of spiritual care workers: While many people consider images that remind them of their own limitations to be frightening and disempowering, it is precisely this experience of facing a seemingly insurmountable challenge with humility and, at the same time, hope that is part of Christian theology (41). Additionally, spiritual care workers are probably working more with imagery on a daily basis and have therefore a better access to them.

Last, we calculated a regression analysis to understand the relationship between the imagery with stress (PHQ-4, IES, problems), transpersonal trust, and optimism. For the agreement to the imageries, the subjective burden in terms of trauma-related psychological symptoms as measured by the IES stood out, which was positively related to the agreement to all categories. This means that agreement with the imageries was particularly high for those feeling currently stressed. It might be that participants, who feel vulnerable and stressed by the pandemic, can relate more to the pandemic associated imagery and are more touched by it. In contrast, regarding the question to what extent the imageries could be helpful for the personal resolve to master the crisis, problems with COVID-19 were negatively related to how helpful one found the images to be. The more problems one had with the crisis, the more helpless one felt due to the imageries. This makes sense when considering that the imageries of the crisis are ultimately a confrontation with the very thing the people are struggling with. Interestingly, the PHQ-4, as a general measure for stress, compared to the IES and problems related to COVID-19, as more specific markers for pandemic related stress, had no correlation with the imagery. This supports the notion that imagery affects specifically people who are emotionally affected by the stressor involved, which in this case is the pandemic.

This is the first study to measure empirically the reaction of health care workers from different occupational groups to imageries of COVID-19, which were excerpted from professional literature. This enabled us to directly compare the impact of the imageries between these groups and map the perception of the language for these groups in terms of agreement with imageries and induced resolve. We also demonstrated that participants who suffered from higher directly COVID-related stress (but not more general depression or anxiety) tended to agree more with the imageries but also felt more helpless through them.





Limitations

The study is limited in that we only used imageries from scientific literature and surveyed only healthcare professionals. Additionally, the gender imbalance in our sample, with a majority of female participants, further limits the generalizability of our results to broader populations. This gender distribution, while reflective of the workforce in healthcare settings, may not accurately represent other demographic contexts. The study also acknowledges that the majority of our selected literature and imagery comes from Western sources, potentially limiting the applicability of our findings to non-Western contexts and perspectives. This Western focus reflects the current distribution of published research in this area and underscores the need for more diverse cultural research on the topic. We also had to select a number of imageries from a very large body of literature, which is inherently limiting (42).





Conclusions

Verbal imageries are powerful tools in critical situations. Our study demonstrates that imageries used for the COVID-19 pandemic had differential effects on different professional groups in healthcare in terms of agreement with the imagery used, and in terms of whether it was experienced as enabling for coping with the crisis. On the one hand, this calls for a careful use of imageries when speaking of a crisis. On the other hand, it supports the importance of interprofessional collaboration in healthcare, as the diversity of perspectives (e.g., adding acceptance to a combative spirit) can help to cope with challenges such as experiences of trauma and loss. Furthermore, our study shows how an interdisciplinary cooperation of the humanities (excerpting the imageries) and quantitative psychological research (conducting and evaluating the survey) can represent a genuine enrichment for research. Further studies could explore how and why certain imageries are particularly helpful for certain groups and how an interdisciplinary approach could help in a change of perspective and ultimately make a team more resilient.
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Background

Student dropout has been a key issue facing universities for many years. The COVID-19 pandemic was expected to exacerbate these trends; however, international literature has produced conflicting findings. Limited literature from Africa has investigated the impact of COVID-19 on student dropout trends, despite the documented devastation, including increased risk of food insecurity and mental distress, caused by the pandemic.





Objective

This work seeks to understand the impact of food insecurity and mental distress on student dropout during the COVID-19 pandemic.





Methods

Using a cross-sectional research design, first-year undergraduate students from a large South African university were recruited via email to participate in a survey between September and October 2020. The Household Food Insecurity Access Scale (HFIAS) was used to measure food insecurity and the Patient Health Questionnaire Anxiety and Depression Scale (PHQ-ADS) was used to measure mental distress. Multivariate regression was used to investigate factors associated with student dropout.





Results

The student dropout rate was 10.5% (95% CI: 8.2-13.2). The prevalence of severe food insecurity was 25.7% (95% CI: 22.3-29.4) and the prevalence of severe mental distress symptoms was 26.7% (95% CI: 23.3-30.4). Dropout rates and levels of food insecurity were highest among students residing in remote areas during the lockdown at 19.2% and 43.6%, respectively. The multivariate logistic regression revealed that being male increased the probability of dropout almost three-fold (odds ratio (OR) = 2.70; 95% CI: 1.48-4.89, p =0.001)). Being moderately food insecure increased the odds of dropout more than two-fold (OR=2.50; 95% CI:1.12-5.55, p=0.025), and experiencing severe mental distress symptoms increased the odds of dropout seven-fold (OR=7.08; 95% CI:2.67-18.81, p<0.001).





Conclusion

While acknowledging that various factors and complexities contribute to student dropout, the increased vulnerability to food insecurity and mental distress, stemming from issues such as widespread job losses and isolation experienced during the pandemic, may have also had an impact on dropout. This work reiterates the importance of directing additional support to students who are food insecure and those who are experiencing mental distress in order to mitigate university student dropout.
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1 Introduction

University student dropout and retention rates are commonly used in higher education to describe the enrolment status of students following admission into an academic programme (1). Student dropout, or attrition, captures the decline in the number of students initially enrolled in an academic programme, while retention represents the count of students who continue to re-enroll in the program in subsequent years until completion (1, 2).

Considerable efforts have focused on monitoring and understanding student dropout rates, particularly in the first year of study which typically has the highest dropout rates ranging from 8-21% (3, 4). A comprehensive review of empirical literature classifies dropout determinants into five categories (4): i. student demographic factors- with being a male student increasing dropout probability (5), ii. family background- with lower socio-economic status increasing the likelihood of dropout (6), iii. academic and social integration- with greater ties to peers and institutional commitment reducing dropout rates (7), iv. institutional factors- with large class sizes increasing dropout rates (8) and v. labour market trends – with employability prospects having mixed impact on student dropout. The contribution of psychosocial and wellbeing variables, such as mental health and food security, on student dropout trends have generally been underexplored.

Recently, there has been general concern about the negative impact of COVID-19 on student dropout. A study from Europe reported a significant increase in dropout rates, especially among students with children and disabilities (9). A study from South America reported higher levels of dropout, citing economic and mental challenges related to the pandemic as key factors (1). In South Africa, preliminary analysis conducted using national data from the South African Department of Higher Education (DHET) early in the pandemic indicated increased dropout rates when compared to the previous years, with a significantly larger increase of dropout among those not receiving financial aid (2.8%) (10). While these findings cannot be solely attributed to factors related to the pandemic, they do justify further exploration of the factors that might have influenced student dropout during the pandemic.

South African higher education’s response to the COVID-19 pandemic forced students to move back home to environments that were often unconducive for learning (11, 12). Students were expected to adopt a new and complex mode of learning which required computer hardware and connectivity (12, 13)). Many students faced realities of job and income loss (3, 13, 14). They were also anxious about contracting COVID-19, with some falling ill, some having to be primary caregivers, and others grieving for those who had passed away (3).

Several studies have reported on the impact of COVID-19 on students’ food security (13–15). Literature has identified job loss as a key contributor to student food insecurity during the pandemic (13, 16, 17). Studies also noted increased levels of mental distress among university students, triggered by the move to online learning, poor home environments, financial concerns as well as anxiousness precipitating from isolation and confinement due to lockdown (11, 18).

Preceding the onset of the COVID-19 pandemic, scholarly investigations unveiled robust connections between food insecurity, mental distress, and student progression (19, 20). The pandemic and subsequent lockdown heightened these risks by i) amplifying the threat of food insecurity through loss of livelihoods, ii) inducing mental distress through experiences of grief, isolation, and uncertainty among students, and iii) ushering in a novel mode of remote teaching and learning that imposed constraints on certain student groups. It is expected that the interplay of these factors would negatively influence student dropout rates. The current study, therefore, aims to understand the impact of food insecurity and mental distress on university student dropout during the COVID-19 pandemic in South Africa.

This study is informed by Tinto’s interactionalist theory on student departure (7). Social and academic integration are critical elements in Tinto’s theory. Academic integration is conceptualised as intra-curricular interactions between students and university staff, as well as their peers. Social interaction is defined as the extent to which students feel connected to and involved in the social life of the university community. Tinto posits that a student’s choice to discontinue their university enrolment unfolds through a complex series of experiences. Tinto’s theory acknowledges the role of both socio-economic factors as well as factors contributing to isolation rather than integration, as critical factors influencing student departure decisions. Drawing from Tinto’s theory, the confluence of financial strain (and resulting impact of food insecurity), coupled with mental distress, some of which emanated from feelings of isolation, despondency and loneliness during the COVID-19 pandemic, created a precarious environment for students, potentially leading to a decision to dropout.




2 Materials and methods



2.1 Study context

The research was conducted at an urban South African university with ~41,000 students enrolled in 2020. The student body was majority female (55%) with most students (60%) enrolled for undergraduate studies. Among those enrolled, the largest population group was Black, accounting for 61% of all students. Generally, the student population represented all population groups and all official languages of South Africa.

In March 2020, the university suspended all contact activities and advised students to vacate university residences following the declaration of a nationwide state of disaster by the South African government in response to the COVID-19 pandemic (21). The South African lockdown was characterized by a 5-level alert system aimed at managing the spread of the virus (22). Alert level 5 was the most stringent and mandated residence confinement. Alert level 1, the least strict, was implemented during periods of low COVID-19 transmission (22). During the lockdown, the university’s academic programme continued online. The national state of disaster was officially lifted on April 5, 2022 (23).




2.2 Sample

The current research forms part of a larger, cross-sectional survey that sought to understand the impact of COVID-19 on the student population. The primary focus of the present analysis is on a specific group of students where dropout has traditionally been highest, namely first year students. As such, the inclusion criteria were: first-time entering, first-year students who were enrolled in full-time undergraduate programmes, aged 18 years and older and had biographical information on the university’s system. Students who did not meet these criteria were not included in the analysis.




2.3 Data collection

Data collection occurred between September and October 2020, coinciding with South Africa’s COVID-19 lockdown alert levels 2 and 1. After obtaining ethical clearance and approval from the university registrar, a list of email addresses belonging to individuals who met the inclusion criteria was compiled. Recruitment for the study began by sending out emails to these individuals. Upon agreeing through an online consent process, participants proceeded to complete a self-administered online survey hosted on the Research Electronic Data Capture (REDCap) platform (24). The 2021 registration status of all study participants was used to assess dropout.




2.4 Variables and measures



2.4.1 Food insecurity

The Household Food Insecurity Access Scale (HFIAS) was administered in English and used to assess food insecurity among students. The HFIAS consists of nine items, with responses to each item captured in one of three categories: i. rarely (once or twice in the past four weeks), ii. sometimes (three to ten times in the past four weeks), and iii. often (more than ten times in the past four weeks). The HFIAS utilizes an algorithm that classifies food security status into four categories: food secure, mildly food insecure, moderately food insecure and severely food insecure. These categories have been used in similar studies (20, 25).

The HFIAS is one of the most predominantly used tools to measure food insecurity among South African university students (20, 25–27). The HFIAS tool has been found to have satisfactory reproducibility and validity in studies among university students. Validation studies among university students reported good internal consistencies, with Cronbach α values ranging from 0.920 in Germany, 0.750 in Lebanon, and 0.916 among South African university students (26, 28, 29). The current study yielded a good internal consistency of 0.950.




2.4.2 Mental distress

The Patient Health Questionnaire Anxiety and Depression Scale (PHQ-ADS), a composite scale, was used to measure mental distress. The PHQ-ADS combines the sum scores of the PHQ-9 as well as the Generalized Anxiety Disorder-7 (GAD-7). The PHQ-9 is a self-report questionnaire containing nine-items and requires participants to reflect on several depressive symptoms. The GAD-7, also a self-report questionnaire, contains seven items used to screen for anxiety symptoms. Both the PHQ-9 and GAD-7 use a two-week recall period. They were administered in English with responses captured in four categories i. not at all, ii. several days, iii. more than half the days, and iv. nearly every day. The PHQ-ADS, a combination of the PHQ-9 and GAD-7 tools, has a scale from 0-48, with cutoffs: 0–10, denoting minimal mental distress; 11–20, denoting mild mental distress; 21–30, denoting moderate mental distress; and 31–48, denoting severe mental distress. These cutoffs have been used in similar studies (30, 31).

The PHQ-9 has been used extensively in university settings both in South Africa, and other parts of the world (32–35). Validation studies have found the PHQ-9 to have good construct validity and reliability. Validation studies among university students reported internal consistencies of α=0.85 in Nigeria, α=0.83 in South Africa and α=0.84 in Iran (36–38). The PHQ-9 was also found to have good test-retest reliability (r=0.894, p<0.001) and displayed good convergence with the GAD-7 and PHQ-ADS at 0.751 and 0.934, respectively, and both significant at p<0.001 (31, 36b). The current study yielded a good internal consistency of 0.871.

The GAD-7 is regularly used to ascertain levels of generalised anxiety among students (32, 33; 35, 39). Validation studies have found the GAD-7 to have good construct validity and reliability. Validation studies among university students reported good internal consistencies, with Cronbach α values ≥ 0.85 in studies taking place in the United States of America, 0.903 among Spanish students and 0.892 among South African university students (32, 40, 41). The GAD-7 also displayed good convergent validity with the PHQ-9 and PHQ-ADS with coefficients ≥0.75 (30). The current study yielded a good internal consistency of 0.913.




2.4.3 Student dropout

Using official university records, students participating in this research who were enrolled in 2020 but failed to re-enroll at any time in the year 2021 were defined as having dropped out. Students who re-enrolled were described as ‘retained’. As such, in the current study, dropout status was a binary variable reflecting: 1) those who dropped out or, 2) those who were retained. This definition of dropout is aligned with definitions found in earlier literature (2).




2.4.4 Socio-demographic variables

Variables included in this research were: self-identified sex (male or female), population group (Black, White, Coloured, Indian and Chinese), first-generation status (yes or no) referring to individuals who were first in their family to attend university, whether participants were recipients of financial aid (yes or no), subject area participants were enrolled in (Commerce, Law & Management, Engineering, Health Sciences, Humanities and Sciences), as well as high school quintile (1-5 and other [‘other’ referring to participants who matriculated outside of the South African public system]). The school quintile variable is used in South Africa to classify public schools based on the socio-economic conditions of the communities they serve. Quintile 1 schools are found in low-resource areas, while quintile 5 schools are in the most affluent communities (42).




2.4.5 COVID-19 and lockdown related variables

This research also aimed to capture factors relating to COVID-19 and the subsequent lockdown. The variable ‘Self-reported COVID-19 infection’ sought to understand if research participants and/or their close friends and family had ever been infected with the COVID-19 virus. Responses were categorized as ‘yes’ for those who had been infected and ‘no’ for those who had never been infected. Data on the location of the participant’s residence during lockdown was also captured and coded as ‘City/Suburb,’ ‘Township,’ ‘Town,’ or ‘Village/Farm’. The variable ‘income disruption’ captured whether household income during this period: ‘increased’, ‘decreased’, ‘remained the same’, or was ‘unknown’. The final three variables captured whether ‘working from home’, having ‘limited workspace at home’ as well as general ‘home circumstances’ were challenging during this time, to which responses were captured as either ‘yes’ or ‘no’.





2.5 Statistical analyses

The data underwent cleaning and analysis using STATA software (version 17; College Station, Texas, USA). Descriptive analyses were conducted on all variables, and proportions and 95% confidence intervals (95% CI) were reported, as appropriate. To compare categorical variables related to dropout, the chi-square test was utilized, while the Mann-Whitney U test was employed to compare the continuous age variable. To account for differences between the sample and the population, data were weighted based on sex and population group before calculating prevalence and constructing the logistic regression model. A forward and backward stepwise regression, with a inclusion cut-off of p-value ≤ 0.20 used to identify variables included in the final logistic regression model (43). Statistical significance was defined at a p-value ≤ 0.05 for all analyses.





3 Results

A total of 5,684 students fulfilled the study’s inclusion criteria and were invited to take part in this study. Of those invited, 12.8% (726) participated. Records with no data in the variables of interest were removed from the sample, forming an analytical sample of 596 (10.5%) of the entire student sample and 82% of those who participated).



3.1 Sample characteristics

The crude student dropout rate among study participants was 9.9% (95% CI: 7.7-12.6) and the weighted 10.5% (95% CI: 8.2-13.2). Significantly higher percentages of dropout were noted among male participants when compared to female participants (14.1% versus 7.7%, respectively; p=0.013). Black (11.0%) and White (10.9%) (Table 1) participants had the highest proportions of dropout. Dropout levels were lowest for students who attended quintile 5 high schools (9.7%) and schools falling in the ‘other’ category (8.0%), with students who dropped out being significantly older (p=0.005).


Table 1 | Unweighted sample socio-demographic characteristics by dropout status.






3.2 COVID-19 and lockdown factors impacting on wellbeing

A higher proportion of dropout (15.2%) was noted amongst participants who reported being infected with COVID-19 or knew of close friends and family members who had been infected; however, this association was not statistically significant (Table 2). Participants whose residence during the time of the survey was in a village or farm had a higher dropout rate (19.2%; p=0.041). In terms of the impact of COVID-19 and lockdown on income, those who reported an increase in income during this time reported proportionally lower levels of dropout (6.3%), compared to those reporting a decrease (10.1%) or no change in income (9.9%); this association was not significant.


Table 2 | Unweighted COVID-19 and lockdown factors with an impact on participants’ wellbeing by dropout status.






3.3 Food insecurity and mental distress by dropout

The prevalence of severe food insecurity among participants was 25.7% (95% CI: 22.3-29.4) (Table 3). Students reporting food insecurity were significantly more likely to dropout (p=0.046). Furthermore, students living in a village or a farm during lockdown had significantly higher rates of severe (43.6%) and moderate food insecurity (32.8%) compared to students living in the city or suburbs (17.7% and 17.4%, respectively; p<0.001).


Table 3 | Population-weighted food insecurity and mental health categories of study participants by dropout status.



The prevalence of severe mental distress symptoms was 26.7% (95% CI: 23.3-30.4), with significant differences between the severity of mental distress symptoms and student dropout (p< 0.001), generally showing higher levels of dropout in students with greater depressive symptomology.




3.4 Factors associated with dropout

The multivariable regression model (Table 4) revealed that being male increased the probability of dropout almost three-fold (odds ratio [OR] = 2.70; 95% CI: 1.48-4.89; p=0.001). Being moderately food insecure more than doubled the odds of dropout (OR=2.50; 95% CI: 1.12-5.55, p=0.025). Severe mental distress increased the likelihood of dropout more than seven-fold (OR=7.08; 95% CI: 2.67-18.81, p<0.001).


Table 4 | Population-weighted multivariate logistic correlates to dropout among study participants.







4 Discussion

Student dropout is a key challenge faced by higher education institutions worldwide (4). Literature affirms that the determinants of dropout are intricate and greatly influenced by context (6). The COVID-19 pandemic added an additional complexity, as evidenced by the findings of various studies across the world acknowledging its contribution to increased dropout rates (1, 9). The current study found a dropout rate of 10.5% (95% CI: 8.2-13.2) during the COVID-19 pandemic, a slight increase from the 10% dropout rate cited in pre-COVID-19 research at the same institution of the current work (20). It also found that being a male student and being older was significantly linked with dropout, a finding aligned with literature (4, 44). However, closer inspection of the current work reveals that students residing in villages or farms during the lockdown had dropout rates of closer to 20%, nearly double the average, pre-pandemic rate. Literature emphasizes that, beyond the well-documented factors impacting dropout rates, students in remote areas encountered additional challenges in remote learning during the COVID-19 pandemic compared to their counterparts in different regions. These challenges stemmed from unreliable internet connections and unpredictable power supply leading to class absences, an important precursor of dropout (4, 45).

Further to this, the current study reported high levels of severe food insecurity (25.7%; 95% CI: 22.3-29.4) and severe mental distress (26.7%; 95% CI: 23.3-30.4), together with evidence that moderate food insecurity (OR=2.50; 95% CI: 1.12-5.55, p=0.025) as well severe mental distress (OR=7.08; 95% CI: 2.67-18.81, p<0.001) significantly increased the likelihood of student dropout. Again, it was students residing in villages or on farms during the pandemic that were most affected, with 43.6% of these students reporting severe food insecurity. It is also important to highlight that those students with moderate food insecurity had the highest rate of dropout at 17.5% (p=0.046). It is possible that these students may not have qualified for social support programs, as priority is often given to students who are severely food insecure and those grappling with hunger (46). The elevated levels of severe food insecurity and mental distress may reinforce poor classroom participation due to impaired concentration and reduced cognitive functioning, both impacting negatively on the learning experience and reflected in dropout rates (47, 48).

The data presented suggests an intriguing link between food insecurity, mental distress, and dropout rates amid the COVID-19 pandemic. Both food insecurity and mental distress have been demonstrated to affect academic outcomes directly as well as through interactions with each other (27, 49, 50). However, the current findings demonstrate how these dynamics may have evolved during the COVID-19 pandemic, which fostered isolation rather than the integration advocated for by Tinto. While noting the multifactorial nature of student dropout, it is plausible that the challenges some students faced with remote learning could have contributed to their dropout. Furthermore, the heightened risk of food insecurity and mental distress because of challenges including mass job loss and isolation due to the pandemic, may have also had a potential impact on dropout. These findings are aligned with work from South America which found that 38% of students reported economic distress (related to food insecurity risk) as a key motive to dropout early in the pandemic, while dropout motives related to mental distress increased over time reaching 40% in 2021 (1). There is also evidence linking poor family resources as well as an inability to cope with low resilience, and ultimately heighted risk for dropout, further corroborating the findings from the current study (51).

Tinto’s theory highlights the crucial role of student integration into the social and academic aspects of university life, arguing that successful integration reduces the likelihood of dropout. The current study takes into consideration the consequences of the COVID-19 pandemic on academic activities, recognizing its impact on student learning, as well as the pandemic’s effects on socio-economic conditions, including food insecurity, and mental distress risk (11, 13, 16). These impacts have negative consequences on the social and academic integration that Tinto highlights as important. Remote learning, exacerbated by issues including inadequate connectivity and intermittent power supply as reported in the literature, emerges as a substantial hindrance to the integration between students and the academic environment. Our research embraces Tinto’s work by highlighting that food insecurity and mental distress also perpetuate social isolation arising from the mental toll of physical distancing and economic devastation of the pandemic, thereby leading to higher levels of dropout. This work therefore identifies these factors as important contributors to the complexity of students’ experiences and decision-making processes during the pandemic. This research suggests that food insecurity and mental distress, during the COVID-19 pandemic, intersect with Tinto’s core concept of integration. It enriches our understanding of the nuanced dynamics and interplay between these factors and student dropout.



4.1 Strengths and limitations

The current study has several strengths. First, a study of this nature, that aimed to investigate the relationship between student dropout, food insecurity and mental distress during the COVID-19 pandemic, has not previously been conducted in South Africa- in part, due to the difficulty of following up a cohort of students to assess student dropout rates. Second, a weighting was applied to our survey sample to ensure representation of the student population by sex and population group. Third, the survey sample was diverse in terms of race, representative of the South African higher education sector. However, the study has also some limitations. Given the complexity of the COVID-19 pandemic and its both direct and indirect, realised and unknown consequences on individuals, the observed prevalence and interactions between student dropout, food insecurity and mental distress cannot be solely attributed to the COVID-19 pandemic. Furthermore, student dropout does not account for students who persist in other higher education institutions. In addition to this, findings are from one university in South Africa, and therefore cannot be generalized to the Republic as a whole. Finally, self-selected sampling or self-reporting may have created bias. To address the potential selection bias, the authors have weighted the findings to the underlying student population.




4.2 Practical implications

The global higher education landscape experienced significant upheaval due to the COVID-19 pandemic. There is a growing perspective suggesting the likelihood of more severe pandemics in the future. Regardless, disruptions can manifest in various other ways, such as violent student protests, a frequent occurrence in South Africa, economic downturns, and political instability, all of which have the potential to adversely affect groups of university students. These disruptions are likely to have repercussions on economic aspects, including food insecurity, and the mental well-being of university students. Furthermore, in part due to the COVID-19 pandemic, new ways of delivering higher education, including hybrid models of delivery are being explored. In light of the present study, it will be important to consider psychosocial and mental health factors when designing these models. Identifying ways of allowing students to potentially learn remotely yet maintain a sense of inclusivity and connectedness as well as ensuring food security will likely contribute to reduced dropout rates.

The present study recognizes these factors, along with other critical elements, as crucial contributors to students’ decisions to dropout. Collectively, this awareness presents an opportunity for higher education institutions to take a proactive approach in implementing strategies to retain students during periods of disruption and implementation of innovative, hybrid teaching methods, by targeting the food security and mental well-being of its student population.





5 Conclusion

University dropout rates remain a concern in higher education, with levels from one South African university found to slightly increase during the recent COVID-19 pandemic. Food insecurity and severe mental distress, two factors heavily impacted by the COVID-19 pandemic, were found to be strong predictors of student dropout with future studies needed to explore whether the changing trends identified in the current work persist after the COVID-19 pandemic. Regardless, given the known impact of food insecurity and mental distress on student success, institutions of higher education should provide targeted support to students found to be food insecure and those who are experiencing mental distress, thereby improving student success and reducing dropout.
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Purpose: The regularity of epidemic prevention and control measures in China has meant that nursing students have been exposed to more electronic devices, while problematic smartphone use has increased. The purpose of this study is to determine the prospective associations among time management tendency, negative emotions, and problematic smartphone use in nursing students during the COVID-19 pandemic.

Methods: A longitudinal study was conducted between November 2021 and May 2022. A total of 989 nursing students participated. The convenience sampling method was adopted and the following tools were used: the Adolescence Time Management Disposition Scale, the Depression Anxiety Stress Scales – 21, and the Mobile Phone Addiction Index. Multiple parallel mediation models were used by Mplus.

Results: Time management tendency had a significantly negative effect on problematic smartphone use (p < 0.05). Further tests using mediation models showed that stress as a negative emotion mediated the relationship between time management tendency and problematic smartphone use (p < 0.05) over time.

Conclusion: Nursing educators need to strengthen the stress resistance and time management ability of nursing students.
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1 Introduction

In order to alleviate the impact of the rapid development of the COVID-19 on medical institutions, the Chinese government pursues a “soft landing” policy for epidemic prevention (1). Under this background, nursing students have been “home confinement” and “online teaching” for a long time. This has led nursing students to contact with smartphones for a long time, which is easy to lead to problematic smartphone use (PSU) (2, 3). According to the definition provided by the Diagnostic and Statistical Manual of Mental Disorders (DSM-V), the diagnosis of PSU includes a range of negative emotional syndromes (4), including excessive smartphone use by the user, and feelings of shame when leaving the phone scene. Globally, the prevalence of PSU in nursing students ranges from 9.3 to 33.1% (5). Excessive use of mobile phones reduces their learning and work ability, and impairs their interpersonal relationships (6, 7).

On December 13, 2022, China’s epidemic control was fully released, resulting in a large number of infected people in a short time in China and leading to a lag in the peak of infection. On the one hand, nursing students are worried about infection with COVID-19, and on the other hand, they are worried about the decline of their academic performance due to long-term online teaching. Under such conditions, the level of anxiety and depression of nursing students is higher than usual (8). Negative motions (such as anxiety, depression, and stress) may be one of the essential triggers of PSU in nursing students. Several studies have shown that individuals are at high risk of cell phone addiction when they experience anxiety, depression or stress from their environment (9, 10). The relationship between negative emotions and PSU among Chinese nursing students is even more pronounced. A cross-sectional study investigated 2,182 Chinese medical students and found that 39.7% had varying degrees of PSU, with mental health problems showing a significant association (11).

Secondly, nursing students have a lot of spare time due to long-term home-quarantined, which leads to low level of time management tendency (12). Time management tendency (TMC) refers to a range of behaviors that contribute to an individual’s achieving individual or organizational goals through their attitudes and values with regard to time (13). Good time management tendencies can promote the rational use of time by nursing students, a solid theoretical and practical foundation, and the development of good self-management and interpersonal skills (14, 15). Leisure time theory explains the vital role played by time management tendency. Individuals with low time management tendency are more likely to allocate leisure time to their smartphone, leading to PSU (16).

In addition, the negative emotion caused by the low level of TMC further aggravates the PSU. The Interaction of Person-Affect-Cognition-Execution (I-PACE) model (17) highlights the important role of personal factors in PSU. The model suggests that personal factors (e.g., personality, social cognition, genetics) can act as trigger variables that induce emotional and cognitive responses in specific situations, which then induce stress responses and act as stimuli for cell phone addiction and problematic smartphone use. For example, time management bias is a personality trait (18). Individuals with a low propensity for time management are prone to lifestyle disorders that affect productivity, increase work-study stress, and further negative emotions (19). To mitigate the effects of negative emotions, individuals focus more on short-term reward and risky decisions, increasing their propensity for using smartphones (20).

As of February 11, 2023, the Chinese government officially announced that the epidemic was basically over. However, the psychological trauma caused by the epidemic and the problematic mobile phone use caused by the low level of time management tendency are difficult to recover in a short time (21). This requires nursing educators to scientifically guide nursing students out of psychological difficulties, help them reduce their dependence on mobile phones and grow healthily. At the same time, the nursing teaching model needs to be systematized in order to deal with the unexpected major health events in the future. These measures are inseparable from data support.

Based on the I-PACE model, this paper presents a longitudinal study which was designed to explore the underlying mechanisms surrounding the effects of negative emotions (i.e., anxiety, depression, and stress) and time management tendency on problematic smartphone use. The hypotheses of the study are as follows (see Figure 1):
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FIGURE 1
 Research hypothesis. TMT, Time Management Tendency; PSU, Problematic Smartphone Use; DEP, Depression; ANX, Anxiety; STR, Stress.



Hypothesis 1: TMT has a significant negative correlation with PSU over time.

Hypothesis 2: Anxiety will mediate the relationship between TMT and PSU over time.

Hypothesis 3: Depression will mediate the relationship between TMT and PSU over time.

Hypothesis 4: Stress will mediate the relationship between TMT and PSU over time.
 



2 Materials and methods


2.1 Participants and procedure

The participants in this longitudinal study were full time undergraduate nursing students at Wenzhou Medical University. The study was part of a university-based mental health follow-up program among Chinese undergraduates, and participation in the study was voluntary. Inclusion criteria: (1) Chinese Han nationality; (2) nursing college students; (3) no prior or co-existing mental illness, including schizophrenia, bipolar disorder, obsessive-compulsive disorder, psychoactive substance abuse or dependence, mental retardation, dementia, organic disease or drug-induced mental disorders; (4) No cognitive dysfunction, communication disorder, vision/hearing impairment and other people who could not successfully complete the questionnaire. Nursing students who were unable to participate in the study due to the quarantine policy were excluded from the study. The data were collected in November 2021 (Time 1, T1) and May 2022 (Time 2, T2). The sample size methodology for generalized multivariate analysis by KENDALL recommends taking a sample size that is 5 to 10 times the number of variables (22). Considering the 10% invalid response rate, we expanded the minimum sample size to n = 451. The study was approved by the Research Ethics Committee of the Wenzhou Medical University in China. All participants were informed of the study purpose and procedures and provided their informed consent to participate. Self-report questionnaires were distributed to all students during each wave through Wenjuanxing, an online crowd sourcing platform in China. Each participant’s ID (but not name) was recorded for matching the longitudinal data. The researchers were not able to access students’ names from their ID numbers, and the study was therefore anonymous. The researchers also vouched for the confidentiality of the data which would only be accessible to the researchers. Participants were provided with information on local professional help resources in case of need.

The data were gathered from 989 participants at baseline, of which 27 cases (2.73% of the 989) were excluded from data analyses because one or more scales of the major variables were rated in a particular way independently of the question content (e.g., selecting the same number on a Likert-type scale throughout for one or more scales). Subsequently, 938 participants (97.50% of the 962) remained in the study at the second wave after some were ruled out because of absenteeism or changes in majors. Data from the participants who completed all two surveys (n = 938, 85.3% female) were used for analysis.



2.2 Measures


2.2.1 Adolescence time management disposition scale

The ATMD was developed by Huang and Zhang (23) and is suitable for college students. The ATMD consists of 44 items including the sense of time value subscale, the sense of time control subscale, and the sense of time efficacy subscale. The score for each item assigns 1 to 5 points from “completely inconsistent” to “completely consistent,” and the cumulative score for all dimensions is the total score of ATMD (range: 44–220). The higher the score, the better the time management skills. Through a strict psychometric process, the scale has good reliability and validity (24) and is suitable for evaluating Chinese college students’ time management skills. In the present study, the Cronbach’s α of the scale was 0.94 at T1.



2.2.2 Depression anxiety stress scales – 21

The DASS–21 measures symptoms of depression, anxiety, and stress (25), comprising 21 questions. The questionnaire is divided into three subscales and each subscale has seven items: depression (DASS 21–D), anxiety (DASS 21–A), and stress (DASS 21–S). Each item is scored on a 4-point scale ranging from 0 (“does not apply to me at all”) to 3 (“applies to me very much”). The total score ranges from 0 to 63. The alpha coefficients for the reliability of the depression, anxiety and stress scales in Lu′s study were 0.82, 0.82, and 0.79, respectively (26). In the present study, the Cronbach’s α of the subscales were 0.90 (DASS 21–D), 0.94 (DASS 21–A), and 0.94 (DASS 21–S) at T2, respectively.



2.2.3 Mobile phone addiction index

Problematic smartphone use was assessed using the MPAI (27). The MPAI consists of 17 items scored from 1 to 5 indicating “never” to “always.” Total scores range from 17 to 85. The diagnostic criteria of the scale are positive answers to more than 8 items, and higher scores indicating higher levels of problematic smartphone use. In Huang’s study, the Cronbach’s α of the scale was 0.92. In the present study, the Cronbach’s α was 0.92 at T2.




2.3 Data analysis

Descriptive and correlation analyses were performed using IBM SPSS 24.0. No missing data were evident in the final sample since consenting participants were prompted to complete all items. Pearson’s correlations were conducted to examine firstly the correlations between gender, time management tendency, depression, anxiety, stress, and problematic smartphone use. Then, considering the multifaceted nature of mental health mechanisms, the longitudinal multiple parallel mediation model was computed using Mplus (28, 29). In line with the study hypotheses, we proposed time management as an independent variable, problematic smartphone use as a dependent variable, and mental health (i.e., depression, anxiety, and stress) as parallel mediators of the relationships between variables (30). Since gender is a well-documented factor in mental health, especially for nursing undergraduates, it was adjusted for in the model. The level of statistical significance was 0.05.




3 Results


3.1 Descriptive findings

Harman’s single factor test was performed to test for common method bias, with 82 principal components extracted without rotation. The explanatory rate of the total variance variation of the first component was 21.2%, lower than the critical value of 40.0% (31). Thus, there was no serious common method bias in the data.

Table 1 provides descriptive statistics including the means, standard deviations, and the intercorrelations among study variables, which show significant correlations between time management tendency, depression, anxiety, stress, and problematic smartphone use. In terms of gender, only depression and anxiety were significantly and negatively correlated.



TABLE 1 Mean (M), standard deviation (SD) and Pearson correlations.
[image: Table1]



3.2 Mediation results

In order to eliminate the impact of gender on the results, we conducted a longitudinal multiple parallel mediation model analysis and presented the detailed results after controlling for gender (Figure 2). Overall, we found a significant total indirect effect [ab = −0.06; 95%CI: (−0.09, −0.04); p < 0.001] of negative emotions as a mediator between time management tendency and problematic smartphone use. In particular, stress at T2 [a1b1 = −0.04; 95%CI: (−0.08, −0.02); p = 0.037] showed a significant indirect effect on the relationship as previously mentioned. However, we could not replicate these findings considering levels of anxiety at T2 [a2b2 = −0.04; 95%CI: (−0.08, −0.01); p = 0.064] and depression at T2 [a3b3 = 0.02; 95%CI: (−0.01, 0.05); p = 0.276]. The direct effect of TMT on PSU was significant [c’ = −0.11; 95%CI: (−0.16, −0.05); p = 0.002]. Finally, we observed a significant total effect (c = −0.17; p < 0.001).
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FIGURE 2
 The longitudinal multiple parallel mediation model (n = 938). TMT, Time Management Tendency; PSU, Problematic Smartphone Use; DEP, Depression; ANX, Anxiety; STR, Stress; *p < 0.05; **p < 0.01; ***p < 0.001.





4 Discussion

Based on the I-PACE model, this study has explored the prospective relationships among time management tendency, negative emotions, and problematic smartphone use in Chinese nursing undergraduates during the COVID-19 pandemic. The results showed that in the COVID-19 context the low level of time management tendency was one of the leading contributors to nursing students’ problematic smartphone use, and stress played a mediating role between the two factors. In order to furnish theoretical underpinnings, it is imperative that we consolidate the management and pedagogical experiences during the COVID-19 pandemic, and establish a robust mechanism for the management of nursing students. This will enable us to scientifically regulate the usage of smartphone by nursing students, and effectively respond to major public health crises.


4.1 The prospective relationship between time management tendency and problematic smartphone use

The results support Hypothesis 1 that time management tendency is negatively associated with problematic smartphone use over time. The present finding suggests that nursing students with low time management tendency levels have poor self-regulation ability and find it difficult to resist the temptation brought by smartphones (6, 32). Altiner (33) hold the view that the low time management tendency of nursing students may be a fundamental reason for their inability to control the time spent on smartphones, which damages their academic performance and physical and mental health. According to the I-PACE model, time management tendency is thought to be an induced variable that represents a core human trait that induces problematic smartphone use. A good sense of time management enables nursing students to become more involved in their studies and lives and to use their smartphones rationally.

The findings of this study provide theoretical support for subsequent interventions: time management training can improve the mental health level and academic performance of nursing students (34), which should inspire educators to set up courses on efficient time management in medical schools to improve nursing students’ learning efficiency and productivity.



4.2 Mediation of negative emotions

The results also support Hypothesis 4 that time management tendency can reduce the incidence of problematic smartphone use in nursing students triggered by stress as a mediator. According to Elsey (35), early childhood exposure to stressors can lead to stronger responses to stressors in adolescents and adults that develop into addictive behaviors. Based on the I-PACE model, stress-prone individuals are more likely to regulate emotions in the face of stress, exacerbating cell phone addiction. For nursing students, the post-traumatic stress disorder received during COVID-19 is difficult to recover in the short term. Anxiety and depression still affect their studies and life (36). Nursing educators could carry out rich psychological and cultural activities through group sandbox games, psychological skits, and heart-to-heart conversations, which enhance nursing students’ ability to relieve negative emotions (37, 38). In addition, nursing educators should establish a psychological crisis intervention mechanism under public health events to prevent anxiety from damaging the physical and mental health of nursing students, and block this path to reduce the occurrence of problematic mobile phone use (39).

However, Hypothesis 2 and Hypothesis 3 were not supported by the results, which differs from the results of previous research (32, 40). This may be due to the study design and the choice of research tools. On the other hand, depression is a mood disorder characterized by a loss of interest in normal life. It is conceivable that depression as a negative symptom may lead to decreased interests and low moods, which causes an individual’s interest in exploring smartphones to decrease and blocks this pathway. Future studies that investigate further whether depression and anxiety influence problematic smartphone use could focus on transient emotions when nursing students use smartphones.



4.3 Enlightenment of nursing education

During the COVID-19 pandemic, nursing students were forced to adopt online courses, a non-traditional mode of learning. Although this maintained the continuity of education, it brought about side effects such as problematic smartphone use, negative emotions, and ineffective time management (41). Even though the impact of the pandemic is gradually waning and people are returning to their regular learning and working routines, we must reflect on these experiences, address these issues, and prepare for potential future public health challenges: 1. Online courses have led to students becoming more dependent on digital devices, especially smartphones. To prevent this dependency from turning into problematic smartphone use and affecting their studies, we need to develop learning platforms focused on mitigating distractions and promoting healthy usage. Educators should collaborate with developers to set time limits to regulate device usage appropriately (42). 2. An increase in negative emotions might reflect the isolation and need for learning support triggered by remote learning. To address this issue, we should establish and strengthen online learning communities, encourage mutual support among students, alleviate feelings of loneliness and negativity, and enhance motivation for learning (43). 3. Students might find it difficult to manage their time without the environment of face-to-face classes. Therefore, training in time management and self-discipline skills should be reinforced during the educational process. Additionally, regularly evaluating the effectiveness of online teaching and adjusting instructional plans based on student feedback can help tailor education services to better meet students’ actual needs and learning habits (44).



4.4 Limitations and future prospects

This longitudinal study has shed light on the underlying mechanisms of problematic smartphone use in nursing students. However, the research has the following limitations. First, considering that our sample is relatively homogenous, limited in scope, and mostly female, generalizations from the results should be cautious. Second, the results may have been influenced by social expectations or memory bias of the participants. Transient assessment tools may be considered in the future. Third, more follow-up studies are needed to reveal the causal relationships among the variables. Lastly, The novel coronavirus has now been classified as a Class B infectious disease by the Chinese government, indicating that isolation measures will no longer be implemented for those infected with the virus, nor will close contacts be identified. The teaching of nursing students in China has also gradually returned to normal, marking a significant milestone in our battle against the virus, it has provided theoretical support for future contingencies in response to unforeseeable public health crises. It is imperative that we reflect on the experiences and lessons learned in the management of nursing education during the COVID-19 pandemic, in order to prepare for any future challenges that may arise.




5 Conclusion

This study expanded our understanding of the longitudinal relationships among time management tendency, negative emotions, and problematic smartphone use during the COVID-19 pandemic among nursing students. The results indicated that nursing students with low time management levels are more likely to develop problematic smartphone use, while stress serves as a mediator between them. The findings implies that we should assist nursing educators in designing targeted interventions to reduce problematic smartphone use and stress, and to improve time management tendency.
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Introduction: The COVID-19 outbreak and the community mitigation strategies implemented to reduce new SARS-CoV-2 infections can be regarded as powerful stressors with negative consequences on people's mental health. Although it has been shown that negative emotional symptoms subside during lockdown, it is likely the existence of inter-individual differences in stress, anxiety and depression trajectories throughout lockdown.

Objectives: We aimed to cluster participants' according to their trajectories of stress, anxiety and depression scores throughout lockdown, and identify the sociodemographic, clinical, and lifestyle factors that may distinguish the subjects included in the different clusters.

Methods: From March 23, 2020, to May 31, 2020, participants completed weekly online questionnaires on sociodemographic information (age, sex, education level, and employment status), psychological functioning (DASS-21, NEO-FFI-20), and clinical data (psychiatric disorders, psychiatric medication, physical disorders). Data regarding smoking status, alcohol consumption, physical activity, and time spent daily looking for COVID-19-related information were also collected. Stress, anxiety and depression trajectories were determined using latent class mixed models.

Results: A total of 2040 participants answered the survey at baseline and 603 participants answered all surveys. Three groups (“Resilient,” “Recovered,” and “Maladaptive”) with distinct mental health trajectories were identified. Younger participants, women, participants with lower education level, not working, studying, diagnosed with a mental disorder, taking psychiatric medication, smokers, those who spent more time consuming COVID-19-related information and those with higher neuroticism tended to cluster in the “Maladaptive” group, placing them at higher risk of persistent negative emotional symptoms during compulsory confinement.

Conclusion: Accordingly, a tailored approach to emotional suffering for vulnerable subjects during the COVID-19 and future pandemics must be devised.
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1 Introduction

The public health crisis caused by COVID-19 forced the implementation of community mitigation strategies to reduce the number of new SARS-CoV-2 infections and prevent the collapse of healthcare systems. Community interventions included social distancing measures, home quarantine, closing of schools and businesses, and travel restrictions (1, 2). In addition, most governments determined periods of compulsory confinement that applied to every citizen, which became known as “lockdowns”: periods that required citizens to stay at home and refrain from or limit social and economic activities outside (3). In Portugal, the first COVID-19 cases were confirmed on the 2nd of March 2020 (4) and on the March 19, 2020 the Portuguese government implemented State of Emergency measures, i.e., social distancing, preventive social isolation or compulsory confinement (5).

While the applied public health measures were effective in reducing new infections and relieving pressure on healthcare systems, they radically changed the lives of those who experienced them. Until now, literature has documented various aspects that seem to affect the psychological wellbeing of the population during lockdown (6, 7). Duration of quarantine, fear of infection, frustration, boredom, and the inability to secure essential goods are well-known stressors (8). Moreover, the socioeconomic impact of the pandemic can be a powerful and long lasting stressor. With people unable to work, rising unemployment, and a drastic decrease in demand in some sectors of the economy, loss of income plays a key role in psychological distress during lockdown (8–10). In fact, increased stress levels and depressive symptoms were found in individuals who reported that COVID-19 influenced their financial situation (11).

Studies on the effect of COVID-19 lockdown on mental health suggest the presence of risk and protective factors associated with stress, anxiety and depression. Younger individuals and women presented increased stress, anxiety and depressive symptoms (2, 11–13). Additionally, lower levels of formal education and previous diagnoses of psychiatric disorder were associated with increased risk of psychiatric symptoms during the COVID-19 pandemic (12, 13). Moreover, an increase in negative emotional symptoms during COVID-19 lockdown was found in individuals who exercised less and who reported poor sleep quality (11). Yet, those diagnosed with arterial hypertension, respiratory diseases or autoimmune disorders showed no changes in negative emotional symptoms during lockdown (11).

However, despite the social, economic and psychological impact of lockdown, it proved to be an effective measure in reducing mortality from COVID-19 (14). Also, the psychological burden of uncontrolled spread of the disease might be worse than that of quarantine (15).

To date, a large number of studies have focused on the impact of the pandemic and lockdown on mental health (3, 16, 17). However, many of these works assume that the emotional response to the pandemic does not vary between subjects. In fact, research shows that there was heterogeneity in mental health response to the COVID-19 pandemic (18). More, pandemics are dynamic events and stress, anxiety and depression scores can vary over time (19, 20). In accordance with the assumption that psychological adaptation to a challenging circumstance is subject to change over time, numerous investigations have explored mental health trajectories during lockdown (19, 21–27).

Repeated measures collected from a sample of the Portuguese population during the first lockdown assessing stress, anxiety and depression using Depression Anxiety and Stress Scale-21 (DASS-21) show us that, in general, negative emotional symptoms diminished throughout lockdown (28). However, as shown in the abovementioned studies, it is presumable that different individuals would show differential trajectories of stress, anxiety and depression scores throughout lockdown. Therefore, we hypothesize that three different trajectory patterns can be found: individuals who sustained low scores of negative emotional symptoms throughout lockdown (“Resilient”); those who presented high scores of negative emotional symptoms at the beginning of lockdown which decreased during the following weeks (“Recovered“); and those who sustained (or increased) high scores of negative emotional symptoms throughout lockdown (“Maladaptive“). Since social isolation and other community mitigation strategies were essential to fight the COVID-19 pandemic, it is of the utmost importance to identify the groups who are more vulnerable to the psychological stressors of lockdown.

By using a latent class mixed model (LCMM) to achieve profile clustering with longitudinal data, this work employs a novel approach to study the impact of COVID-19 lockdown on mental health, focusing on discriminating differences in trajectory shape.

Accordingly, we conducted a longitudinal study to (1) cluster participants according to their time trajectories of stress, anxiety and depression scores throughout lockdown and (2) identify the sociodemographic, clinical, and lifestyle factors that characterize the subjects included in the different clusters. We hope that these analyses help identify those at higher risk for sustained emotional suffering during similar public health crises.



2 Materials and methods


2.1 Study design

A series of online surveys were used to characterize demographic, social, health and personality variables (15) in a sample of the Portuguese population during enforced social isolation due to the COVID-19 pandemic. The surveys were applied to the general adult Portuguese population from March 23, 2020, to May 31, 2020, starting >1 week after the Portuguese Government announced the first emergency state. The participants completed the questionnaires at baseline (Week 0) and were followed up to 8 times until the lifting of the state of emergency. At each week, a new survey was sent to the participants. DASS-21 scores were collected at nine different time-points along with the date on which the questionnaire response was submitted. The remaining variables were collected only at baseline.



2.2 Procedure and measures

Online surveys were applied using Google Forms (Google LLC, USA) and assessed sociodemographic information (age, sex, education level, and employment status), psychological functioning, data regarding housing conditions (access to a terrace and/or garden in the house) and clinical data (presence of psychiatric disorder, psychiatric medication, and having a diagnosis of a physical disorder). Data regarding smoking status, alcohol consumption and practice of physical activity were also collected. In addition, the survey assessed the amount of time spent daily looking for COVID-19-related information.

The psychological assessment of the participants was performed using the Portuguese version of Depression, Anxiety and Stress Scale-21 (DASS-21) and the Portuguese version of NEO-Five Factor Inventory (NEO-FFI-20).

Since stress, anxiety, and depression cannot be measured directly, we used DASS-21, a psychometric test, to assess these latent variables quantitatively (with error). DASS-21 (29, 30) consists of 21 items grouped in 3 subscales that evaluate symptoms related to depression, anxiety and stress experienced in the prior week, and higher scores indicate more negative emotional states. Each item consists of a four-point Likert scale, ranging from 0 (“Did not apply to me at all”) to 3 (“Applied to me very much, or most of the time”). The internal consistency of the Portuguese version of DASS-21 is reflected in the Cronbach's alpha values for depression, anxiety, and stress subscales, which are 0.85, 0.74, and 0.81, respectively. These values suggest a strong internal consistency (30).

NEO-FFI-20 (31, 32) was used to assess differences in personality, with the five subscales of the questionnaire representing the five domains of personality: neuroticism, extraversion, openness to experience, agreeableness, and conscientiousness. Cronbach's alphas for the Portuguese version of the NEO-FFI-20 subscales are consistently high, all above 0.70, indicating a good internal consistency (31).



2.3 Participants

The participants were invited through institutional e-mail lists, social media and local and national newspapers. Snowball sampling strategy was used to recruit participants. The eligible population included those 18 years old or older and those capable of understanding the informed consent and questionnaire. Every participant gave informed consent before filling out the questionnaire. Five subjects were excluded for being under 18 years old and four subjects refused to give their consent.



2.4 Statistical analyses

Statistical analyses were conducted with R (The R Foundation; version 4.1.0, 2021-05-18), Rstudio (Version 1.4.1717, 2009-21), the IBM SPSS Statistics software (IBM Corp, USA; version 27.0), and Microsoft Excel (Microsoft Excel for Mac, Version 15.30).

The lcmm package for R (33) was used to perform an exploratory cluster analysis based on differences in longitudinal trajectories (33). Figures were produced using the ggplot2 package for R (34). The remaining analyses were conducted in SPSS.

The alpha-value for statistical significance was set to 0.017, corresponding to 0.05 with a Bonferroni correction for three repetitions of all statistical tests for DASS-21 depression, anxiety, and stress scores.

The LCMM method was used to achieve a model-based longitudinal clustering of participant profiles in different groups according to their temporal evolution in DASS-21 depression, anxiety and stress scores (33, 35, 36).

The time variable (in days) was computed by subtracting the submission date of the first questionnaire from the submission date of each weekly questionnaire. Additionally, the variable Time to lockdown (TTL; in days) was computed by subtracting the submission date of the first questionnaire from the date of March 19, 2020 (the date on which the Portuguese government announced the emergency state). Since participants did not all submit the baseline survey on the same day, the TTL variable was computed to minimize differences arising from variation at the beginning of follow up.

The change over time of the latent process underlying the DASS-21 subscale scores was described using a two-sided formula. The fixed-effects in the linear mixed model were defined using time and time2 (quadratic term) and using TTL as a covariate. The variable time was defined as a class-specific regression parameter and as having a random effect. The random effects were grouped by participant, to account for variability among participants in the sample due to causes that are not being equated in the model. This was applied to all LCMM models regarding the stress, depression and anxiety DASS-21 subscale scores.

From our main hypothesis, based on recent literature (19, 21, 37), we expected three different trajectories in the evolution of stress, anxiety and depression scores throughout lockdown: “Resilient,” “Recovered,” and “Maladaptive” (21). Therefore, the number of clusters/classes was defined as 3. Other numbers of clusters (2 and 4) were also explored. Labels were selected according to the ones used in analogous work on mental health trajectories during adversity (19, 21, 37). Models for the same number of classes with different link functions were estimated. Every model was estimated using an unstructured and a diagonal matrix of variance-covariance. The latent process model with three-class solution with the lowest discrete Akaike information criterion (discrete AIC) value was considered the best fit (38). Participants were clustered based on the participant's most likely latent class membership.

To identify which sociodemographic, clinical, and lifestyle factors characterize the subjects included in the different clusters, the normality of continuous variables was first assessed using Shapiro-Wilk's test. When the tested variable was not normally distributed, the Kruskal–Wallis H-test was used to assess age differences, levels of formal education and NEO-FFI subscale scores among the three different clusters of participants identified with the LCMM model. When the Kruskal–Wallis H-test indicated a significance level, the post-hoc Dunn's multiple comparison test was used to compare all pairs of clusters. The significance values of Dunn's multiple comparison test were adjusted using the Bonferroni correction. Here, we multiplied the p-value by three, the total number of pairwise comparisons (Maladaptive vs. Recovered, Maladaptive vs. Resilient, Recovered vs. Resilient).

Pearson's chi-square test was used to assess differences among participants in the three clusters involving the following categorical variables: sex, employment status, having a diagnosis of a psychiatric disorder, taking psychiatric medication, having a diagnosis of a physical disorder, smoking, alcohol consumption, having access to a terrace and/or garden in the house, practicing physical activity/exercise, amount of time spent daily exposed to COVID-19 related news. When the Pearson's chi-square test was deemed significant, the adjusted residual values of each cell were used to derive the p-value using the CHISQ.DIST.RT function in Microsoft Excel, taking into account the number of multiple comparisons performed (39).



2.5 Ethical statement

The ethical committee approved this study from the Ethics Committee for Research in Life and Health Sciences (CEIVCS). Electronic informed consent was obtained from all the participants. The study aims were comprehensively explained, and the participants could withdraw from the study at any moment without being harmed in the relationship with the team of researchers. Apart from the time required to answer the questionnaires, this study did not have any cost or risks for the participants.

A unique code was generated for each participant to maintain their anonymity and the confidentiality of their answers. All the information was collected and treated in a confidential, anonymized and coded manner.

This study was carried out following the Helsinki Declaration (2008), the European Convention on Human Rights and Biomedicine (1997), the Council for International Medical Science Organizations (1993), and the Guide to Good Clinical Practice (2000).




3 Results


3.1 Demographic characterization of the population in the sample

A total of 2,040 participants answered the survey at baseline (Week 0). Due to dropout, 1,446 (70.9%) of these participants answered to the survey at Week 1, 1,302 (63.8%) at Week 2, 1,266 (62.1%) at Week 3, 1,183 (58.0%) at Week 4, 1111 (54.5%) at Week 5, 1,046 (51.3%) at Week 6, 1,058 (51.9%) at Week 7, and 1,020 (50.0%) at Week 8. 603 (29, 6%) participants answered all surveys. The total sample (n = 2,040 participants), among whom 1,650 (80.9%) were women and 390 (19.1%) were men, had a mean age of 38.04 [standard deviation (SD) 12.19] with a range between 18 and 88 years old. The mean number of completed years of education was 15.69 (SD 2.55). Although the participants were largely well-educated, this sample's years of formal education ranged from 4 (primary school) to 21 (doctorate). In addition, 1, 309 (64.2%) of the participants were working, 246 (12.1%) were studying and 485 (23.8%) were unemployed. Table 1 describes all the study variables for the total sample.


TABLE 1 Descriptive statistics of the variables for the 2, 040 participants at baseline assessment.
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3.2 Longitudinal clustering of the sample according to DASS-21 scores

The three-class solution LCMM with the best fit for the DASS-21 Stress subscale (discrete AIC = 51683.78, number of parameters = 18), DASS-21 Anxiety subscale (discrete AIC = 35598.85, number of parameters = 17), and DASS-21 Depression subscale (discrete AIC = 43569.12, number of parameters = 18) are shown in Figures 1–3, respectively. Supplementary Tables 1–3 detail fit indices for all estimated models. No substantial improvements in fit indices were found in models with two and four-class solutions. The participants were clustered in 3 different groups based on the participant's most likely latent class membership, according to the temporal trajectory of DASS-21 subscales scores during lockdown. Regarding the DASS-21 Stress subscale, despite one of the clusters having < 5% of the sample, the two-cluster solution did not provide a better fit.


[image: Figure 1]
FIGURE 1
 Latent class mixed model with three-class solution for DASS-21 Stress subscale scores. Time is displayed in number of days.
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FIGURE 2
 Latent class mixed model with three-class solution for DASS-21 Anxiety subscale scores. Time is displayed in number of days.
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FIGURE 3
 Latent class mixed model with three-class solution for DASS-21 Depression subscale scores. Time is displayed in number of days.




3.3 Comparison of baseline characteristics among clusters

The continuous variables age and the five NEO-FFI subscales (neuroticism, extraversion, openness, agreeableness, and conscientiousness) were not normally distributed. When the Shapiro-Wilk test was applied, the null hypothesis was rejected for all the previously mentioned variables. Similarly, the variable reflecting the level of formal education (an ordinal variable) presented a non-normal distribution. Therefore, the Kruskal–Wallis H-test assessed differences in the mentioned variables between the three different clusters.



3.4 Differences among DASS-21 stress clusters

The latent process model with the best fit for the DASS-21 Stress subscale provided three different clusters: the Maladaptive cluster with 854 (42%) subjects, the Recovered cluster with 74 (4%) subjects, and the Resilient cluster with 1,112 (55%) subjects. After obtaining the clusters of participants based on the trajectories of DASS-21 stress scores throughout lockdown, these clusters were compared to each other to identify possible risk and protective factors for mental wellbeing during lockdown. Table 2 summarizes the differences among DASS-21 Stress clusters.


TABLE 2 Cluster demographics and comparison of the three latent classes for DASS-21 stress subscale.
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This analysis revealed that the Maladaptive and Resilient clusters differed in age, with the Maladaptive cluster having younger participants than the Resilient cluster. Additionally, our results show that these clusters differed in sex, with a higher percentage of men in the Resilient cluster, followed by the Maladaptive cluster.

We found that the Maladaptive cluster had more participants diagnosed with a psychiatric disorder and taking psychiatric medication.

Furthermore, our research shows that the Resilient cluster had more non-smokers, more subjects who exercise regularly, and fewer individuals spending more than 1 h per day exposed to COVID-19 related news.

Finally, the Maladaptive cluster had fewer employed participants. In contrast, the Resilient cluster differed in the access to a green space or a balcony in the house, with more individuals living in houses with access to a balcony or terrace.

Personality differences were also compared between clusters using NEO-FFI-20 and its five subscales. All clusters differed significantly in the NEO-FFI Neuroticism subscale. Regarding the NEO-FFI Extraversion subscale, the Maladaptive cluster differed significantly from the Recovered and Resilient clusters. The Maladaptive cluster had lower extraversion scores than the Recovered and Resilient clusters. The Maladaptive and Resilient clusters differed in the NEO-FFI Agreeableness and NEO-FFI Conscientiousness subscales, with the Maladaptive cluster presenting lower agreeableness and conscientiousness scores.



3.5 Differences among DASS-21 anxiety clusters

The clusters obtained with the best-fitting latent process model for the DASS-21 Anxiety subscale were the following: the Maladaptive cluster with 191 (9%) subjects, the Recovered cluster with 721 (35%) subjects, and the Resilient cluster with 1,128 (55%) subjects. The results on the differences among DASS-21 Anxiety clusters are presented in Table 3.


TABLE 3 Cluster demographics and comparison of the three latent classes for DASS-21 Anxiety subscale.
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The analyses performed to assess differences between clusters revealed that the Maladaptive cluster differed significantly in age from the Recovered and Resilient clusters. The Maladaptive cluster had younger participants than the Recovered and Resilient clusters. In addition, the Resilient cluster differed in terms of sex composition, having more males and fewer females.

Moreover, all clusters differed significantly from each other in level of education, with the Maladaptive cluster presenting a lower education level than the Recovered cluster.

Participants in the Maladaptive and Resilient clusters differed in terms of their employment status, with the Maladaptive cluster presented more students and less employed participants.

When we compared the participants' mental wellbeing data, the results showed that the Maladaptive cluster presented more participants diagnosed with a psychiatric disorder. Additionally, all clusters differed in terms of participants taking psychiatric medication.

We found that the Resilient cluster had more participants with access to a balcony or terrace and fewer subjects spending more than 1 h per day exposed to COVID-19 related news. Furthermore, the Resilient cluster displayed significant differences in the number of smokers and participants diagnosed with a physical disorder, having more non-smokers and fewer subjects diagnosed with a physical disorder.

Finally, regarding the practice of physical activity, all clusters differed from each other. The Resilient cluster presented the higher percentage of participants who practice exercise, followed by the Recovered cluster, and the Maladaptive cluster showed the lowest percentage.

Regarding differences in the big five domains of personality, all clusters differed significantly in the NEO-FFI Neuroticism and Extraversion subscales. The Maladaptive and Recovered clusters differed from the Resilient cluster in the NEO-FFI Agreeableness and NEO-FFI Conscientiousness subscales. The Maladaptive and Recovered cluster presented lower agreeableness conscientiousness than the Resilient cluster.



3.6 Differences among DASS-21 depression clusters

The best-fitting latent process model for the DASS-21 Depression subscale provided the following three clusters: the Maladaptive cluster with 467 (23%) subjects, the Recovered cluster with 302 (15%) subjects, and the Resilient cluster with 1, 271 (62%) subjects. Table 4 highlights the differences among DASS-21 Depression clusters.


TABLE 4 Cluster demographics and comparison of the three latent classes for DASS-21 Depression subscale.
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The analysis performed here revealed that the Maladaptive and Recovered clusters had younger participants than the Resilient cluster. Furthermore, the Maladaptive cluster presented a lower number of completed years of education than the Resilient cluster.

Moreover, the differences in employment status between the Maladaptive and Resilient clusters were evident. The Maladaptive cluster presented more unemployed participants, more students and fewer employed participants.

The Maladaptive cluster had more participants diagnosed with a psychiatric disorder and taking psychiatric medication.

In addition, the analyses revealed that the Maladaptive cluster had more smokers and fewer participants who practice physical activity.

Furthermore, we found that the Resilient cluster had more participants with access to a balcony or terrace and fewer subjects spending more than 1 h per day exposed to COVID-19 related news.

All clusters differed significantly in the NEO-FFI neuroticism, extraversion, and consciousness subscales. Finally, the Maladaptive cluster differed from the Recovered and Resilient cluster in the NEO-FFI Agreeableness subscale, with the Maladaptive cluster presenting lower agreeableness than the Recovered and Resilient clusters.




4 Discussion

The longitudinal studies analyzing stress, anxiety and depression symptoms during COVID-19 compulsory confinement, including one study carried out in the Portuguese population, are unanimous in recognizing that the stress, anxiety and depression decreased linearly over lockdown (28, 40–42).

However, individuals differ in countless aspects, and many of these differences can influence adaptation to changing demands. Therefore, due to the existing heterogeneity among individuals, and according to the available evidence (19, 21–27), it is presumable that the linear decrease in DASS-21 subscale scores presents an oversimplification of individual trajectories, and that different individuals display different trajectories in the evolution of stress, anxiety and depression scores throughout lockdown.

Hence, our work aimed to explore trajectories of stress, anxiety, and depression symptoms across the first lockdown response to the COVID-19 pandemic in Portugal. Additionally, this study intended to determine the factors that characterize individuals with different trajectories and thus explain the differences in the evolution of stress, anxiety and depression scores throughout lockdown.

Taken together, the findings of this work suggest that participants can be clustered in three groups with distinct mental health trajectories: a “Resilient” group with sustained low scores of negative emotional symptoms throughout lockdown, a “Recovered” group with intermediate to high scores of negative emotional symptoms at the beginning of lockdown and progressively lower scores in subsequent weeks, and a “Maladaptive” group with sustained (or increased) high scores of negative emotional symptoms throughout lockdown.

Previous work investigating mental health trajectories during lockdown identified two to five trajectories of anxiety and/or depression scores and showed that most participants exhibited sustained low scores of negative emotional symptoms over time. Conversely, a smaller portion of participants exhibited sustained high scores or worsening of negative emotional symptoms throughout lockdown, which is in accordance with our findings. (19, 21–27).

There are similarities between the mental health trajectories described in this study and those identified by Ahrens et al. (21, 37) in a longitudinal study in a German sample. These findings further support the idea that participants' negative emotional symptoms may evolve during lockdown in the described three ways. Nevertheless, in work by Ahrens et al. (21) the “recovered” group initially worsens before starting to improve mental health over time and the “delayed dysfunction” group shows significant deterioration of mental health.

Furthermore, we observed that specific individual characteristics clustered in the Maladaptive group. Therefore, it could be argued that these are risk factors for sustained high scores of stress, anxiety and depression symptoms throughout lockdown. Younger participants, participants that are not working, participants with previous mental health diagnosis, those taking psychiatric medication, smokers, and participants with a higher neuroticism score seem to be at a higher risk of maintaining high scores of stress, anxiety and depression symptoms.

In contrast, characteristics that define the Resilient group can be recognized as protective factors for stress, anxiety and depression symptoms during lockdown. This applies to higher extraversion, agreeableness and conscientiousness scores, older age, having access to a terrace or a balcony in the house, practicing exercise, and restricting consumption of COVID-19 related news to < 1 h per day.

Additionally, it is possible to identify protective and risk factors for specific negative emotional symptoms. Female participants are at higher risk for sustained high stress scores, while being male seems to be protective of stress and anxiety during lockdown. This is in accordance with previously identified gender differences showing that women have higher prevalence rates of anxiety disorders (43). It should be noted that female participants also clustered in the “recovered” group for stress scores, demonstrating greater adaptability to stress. Moreover, participants with a lower level of education, unemployed or studying cluster in the Maladaptive group for anxiety and depression symptoms.

These results are consistent with previous findings in the literature. Younger age and female sex are widely recognized as risk factors for higher stress, anxiety and depression symptoms during lockdown (2, 11, 44–48) and have been associated to “worsening” trajectories (19, 22, 26). The increased unpredictability of the future has a greater impact on young adults, whose lives are generally more prone to sudden changes. Less job security, less financial stability, and more emotional distress due to a highly affected economic and social life might explain the negative impact of COVID-19 lockdown on younger adults (49). Furthermore, this fits earlier findings supporting that younger subjects and women are more prone to mental disorders (50). The negative impact of lockdown on women's mental health might be explained by cultural differences in gender roles ingrained in Portuguese society. Traditionally, women play a key role in caring for the home, children and other dependents. In a situation where work duties add to childcare and housework roles, many women find themselves overburdened and at risk of increased stress.

Our results are in good agreement with previous findings regarding the negative impact of unemployment and the positive impact of maintaining work in emotional symptoms during COVID-19 lockdown (28, 46, 47, 51, 52). Also, financial distress, unemployment and work impairment were associated to “maladaptive” trajectories (22, 26). It has been proposed that a decrease in quality of life resulting from financial adversity increases the risk of developing adverse psychological symptoms (53). Moreover, pre-pandemic studies show that individuals with poor mental health are twice as likely to be unemployed (54). A decrease in household income is linked with an increased risk for anxiety and mood disorders (55). Fortunately, however, some measures can be implemented to prevent job loss and protect unemployed individuals. Stuckler et al. (56) showed that investments in active labor market programs focused on keeping people employed, reintegrating workers into jobs, and helping unemployed individuals cope with the negative effects of unemployment could alleviate the adverse health effects of economic downturns. Additionally, monetary support (e.g., tax deferral, wage subsidy, unemployment benefits) was suggested to mitigate unemployment's negative effects on mental health (57).

Another important finding was that students presented higher risk for persistent anxiety and depression symptoms. This piece of evidence is supported by previous findings suggesting that student status is a risk factor for developing depressive symptoms during COVID-19 lockdown (58–60) and can be explained by the distress caused by the closure of universities, postponements of exams, and remote online classes (49).

Unsurprisingly, psychiatric patients and participants taking psychiatric medication clustered in the “Maladaptive” group. These results seem to be consistent with other studies that found that patients with psychiatric disorders experienced worsening of their psychiatric symptoms during COVID-19 compulsory confinement (28, 61, 62). Moreover, having a previous mental health diagnosis has been associated with “maladaptive” trajectories (23, 24). This observation may support the hypothesis that psychiatric patients represent a vulnerable group needing added support during lockdown. Thus, increased accessibility to mental health services is crucial to mitigate the effects of compulsory confinement on psychiatric patients.

Following the present results, previous studies (including one systematic review) have demonstrated that lower education level was linked with higher anxiety and depressive symptoms during the COVID-19 pandemic (12, 47).

As expected, it is well established that smoking is associated with severe COVID-19 (63). Therefore, smokers' observed persistent negative emotional symptoms might be due to higher perceived risk and greater fear of infection.

Healthy lifestyle habits such as practicing exercise and restricting consumption of COVID-19 related news to < 1 h per day were significantly more frequent in the “Resilient” group. Recent studies also demonstrate that exercising is associated with lower stress, anxiety, and depression scores (11, 45). Pre-pandemic evidence shows that exercising can effectively alleviate and prevent anxiety and depressive symptoms (64). In addition, previous studies revealed that frequent exposure to news relating to COVID-19 is related to negative emotional symptoms (46, 65, 66). The permanent media coverage of COVID-19-related information may partly explain this finding. Additionally, the rise in misinformation and fake news can generate new fears and avoidable anxiety (67).

The existing literature also supports the link between higher neuroticism and negative Emotional symptoms (68, 69). Here, we show that a specific personality profile (high neuroticism, and low conscientiousness, extraversion, and agreeableness) cluster in the “Maladaptive” group. Interestingly, this personality profile is very similar to the one associated with depressive disorders described by Sadeq and Molinari (69). Moreover, recent works studying the COVID-19 pandemic point out the negative impact of higher neuroticism and the positive impact of higher extraversion on mental health (70, 71).



5 Limitations

It is plausible that several limitations may have influenced the obtained results. Our baseline measurements were performed almost 1 week after the state of emergency was declared. Therefore, additional pre-pandemic measurements could have helped us better understand the participants' changes in mental health. Stress, anxiety and depression scores obtained before the COVID-19 lockdown would allow us to compare pre-pandemic and post-pandemic values and ascertain whether or not self-reported stress, anxiety, and depression symptoms return to pre-pandemic levels. Additionally, long lasting effects of the COVID-19 pandemic might only affect participants after the end of the follow-up period. Inevitably, factors that may have a significant impact on mental health were not taken into account. This is the case of factors like loss of income despite keeping a job, use of coping strategies (e.g., meditation, reading, religious activities, gambling, and drug consumption), and housing quality. Another important limitation is that our sample is not representative of the general Portuguese adult population. It encompasses a disproportionate representation of younger and female participants and participants with a higher education level.

Moreover, since the data was collected using a series of online surveys, participants without internet access or digital knowledge are not represented. Accordingly, the generalization of the results of this study must be done carefully. Finally, we are aware that self-report psychometric instruments may lead to inaccurate estimates of symptoms (72).



6 Conclusions

The present study longitudinally explores trajectories of stress, anxiety and depression during COVID-19 compulsory confinement using a large sample and a robust statistical analysis. Using a LCMM we focused our analysis on discriminating differences in trajectory shape without prior assumptions of specific sample characteristics (36), which has enabled us to employ a novel approach to study the impact of COVID-19 lockdown on mental health. Identifying distinct mental health trajectories during lockdown adds important information to the hypothesis that the evolution of stress, anxiety and depression symptoms during lockdown may vary from individual to individual. Furthermore, the subsequent analyses allowed us to identify the characteristics of the individuals who present a higher risk of showing persistent negative emotional symptoms during compulsory confinement (i.e., younger age, female, lower education level, not working, studying, having a mental disorder, taking psychiatric medication, smoking). The prompt identification of those at risk of emotional suffering is essential to enable timely and effective intervention. Accordingly, a tailored approach to emotional suffering for vulnerable subjects during similar public health crises must be devised.
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Introduction

High levels of depression and low sense of control have been reported during the COVID-19 pandemic. The removal of typical freedoms through public health restrictions may have played an important role. The aim of this review was to examine data collected during the pandemic and (1) estimate the strength of the association between sense of control and depression, (2) examine whether the different types of control measures affected the strength of the association, and (3) whether this changed as a function of pandemic indicators.





Methods

We conducted a systematic review and meta-analysis of studies published in English between December 2019 and November 2022. A total of 993 articles were identified, of which 20 were included in the review and 16 in the meta-analysis after conducting a quality assessment using the standard NIH tool.





Results

The control–depression association gave a bias-independent pooled effect size of r = .41, and grew stronger over the 130 weeks covered by this review but did not change as a function of local COVID incidence rates. Subgroup analyses showed that external and overall control were more strongly related to depression than internal control.





Discussion

These findings emphasize that external factors are important to the sense of control and the importance of preserving the sense of control in situations where the removal of personal freedoms is necessary, such as public health emergencies.
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1 Introduction

Sense of control is an important correlate of depression, with a lower sense of control predicting higher levels of depression (1–3). Low-control situations tend to induce cognitive, affective and behavioral changes that can result in depression (4). Given the removal of personal freedom during the COVID-19 pandemic, higher levels of depression are not unexpected (5). Therefore, the key aim of this study was to estimate the size of the association between sense of control and depression using data collected during the pandemic and to determine whether the type of control measured is a factor. A further key prediction tested is whether the strength of the control–depression association would change while the pandemic and as a function of pandemic indicators, such as incidence rates. This is because the sense of control would be predicted to change along with uncontrollable external factors, such as case numbers and changes in the levels of restrictions imposed by authorities. This review examined these questions.



1.1 Background

A large body of work has examined the sense of control and depression in the normal population, e.g (3)., and also in situations that might be considered uncontrollable, such as the case of aging populations (6), people with cancer (7), chronic illness (8), and life changing injuries (9). In all these examples, the relationship between sense of control and depression is evident and significant. People with a low sense of control tend to have higher levels of depression. Moreover, maintaining a sense of control, even if the overall outcome itself is uncontrollable, is key to coping with challenging situation (10).

It is important to note that different aspects of the sense of control have been studied. For example, Lachman and Weaver (3), like others, e.g (11)., distinguished between internally focussed control, sometimes labeled ‘mastery,’ which refers personal effectiveness in getting things done; and externally focussed control, labeled ‘perceived constraints,’ which refers to the external obstacles and factors external to the person which prevent them from reaching their goals. Interestingly, Lachman and Weaver (3) found that the relationship between externally focused control and depression (r range = |.24| to |.48|) was stronger than that between internally focused control and depression (r range = |.19| to |.27|). Similarly, Infurna and Mayer (12) noted that external control was more strongly related to mental health than internal control (13). Given the focus here on restrictions during the pandemic, we would expect that the lack of control with an external focus, such as the perception of large external obstacles blocking goals, would have a stronger predictive value in relation to depression than internal control during this time frame.

Therefore, the question to be answered here is whether the data collected by many researchers on mental health during the pandemic are consistent with this hypothesis. There is evidence of higher levels of depression. For example, a recent meta-analysis reported pre-COVID rates of 8.7% [95% Confidence Limits, CL: 6.2%, 11.5%], which increased to 18.3% during COVID [95% CL 13.5%–24.3%] in data collected up to July 2020 (14). Another meta-analysis (5) showed that depression levels were seven times higher than normal levels. Similarly data from the European COVID Survey, collected in November 2020 and April 2021, showed that the prevalence of ‘probable depression’ was very high at 26% (15). These studies, therefore, demonstrate sharp increases in depression levels during the pandemic, which is consistent with our predictions.

Furthermore, evidence also supports the suggestion that changes in the sense of control as a function of restrictions may have played a role in worsening depression. For example, several studies have shown that sense of control mediated or moderated distress during lockdown (16–18). For example, Gan et al. (18) found that, in China, the two-month impact of province-wide lockdown on psychological distress was moderated by personal control, such that the negative impact was greater in those with lower personal control. Senan et al. (19) found that a greater number of public health restrictions that were perceived as distressful predicted higher depression levels, but this effect was reduced when people had a stronger sense of control. Taken together, these studies provide evidence of a link between people’s subjective experience of the pandemic and their mental health, such that those with a lower sense of control fared worse in terms of higher levels of depression.

Current studies have several limitations in relation to the questions addressed in this study. For example, there is little evidence linking patterns of control and depression to external indicators of pandemic progression and severity, although there is evidence that distress levels change over the over the first few months. Gan et al.’s (18) study compared distress in lockdown and personal quarantine participants in China at two weeks and two months into the pandemic. Fancourt et al. (20) examined depression over the first 20 weeks of the lockdown in the United Kingdom and reported that initial increases in depression were alleviated over that time frame. We have not identified any other studies thus far that link psychological patterns to objective pandemic indicators, or directly examine the nature and changes in the sense of control and depression association. Given the speed at which data on mental health were collected and published during the pandemic, a systematic review is justified. In addition, the availability of open data on pandemic indicators makes it possible to examine mental health data alongside these indicators.

Thus, the aims of this study were to estimate the size of the association between sense of control and depression during the covid pandemic, identify the salient features of the same association, and check whether the effect size for the depression control association changes as a function of pandemic indicators, such as the local incidence rates of covid and the duration of the pandemic. To address these aims, we carried out a systematic review and meta-analysis with all the details described below.





2 Methods

The reporting of this systematic review and meta-analysis was guided by the 2020 PRISMA statement (21).



2.1 Search strategy

Web of Science, SCOPUS, Embase, PubMed, PsycInfo, CINAHL complete, and EBSCO academic search complete databases were searched using the following keywords: ((covid) OR (covid-19) OR (pandemic) OR (SARS) OR (corona)) AND ((sense of control) OR (perception of control) OR (perceived control)) AND ((depression) OR (depressed) OR (depressive)) in titles, abstracts, and keywords in each database. The authors chose these search terms to address the research questions specified above. Figure 1 shows a flow diagram of the search and selection processes. All papers identified in the searches were imported into Covidence software (23), which automatically removed duplicates. One author (YH) screened the titles and abstracts, while two authors (YH and RM) independently screened the full-text articles. The Covidence platform records agreements, disagreements, and resolutions between the reviewers.




Figure 1 | PRISMA flowchart (22) describing the identification and selection of studies for inclusion in the review. *Full article was not available.






2.2 Selection criteria

Studies were eligible for inclusion in this review if they reported the results of empirical investigations using quantitative measures of sense of control and depression, with the relationship between the two variables studied. The inclusion criteria were peer-reviewed journal articles ‘published in English’ after and including December 2019 and up until the final search date of 7 November 2022.

On the other hand, papers were excluded if they did not focus on sense of control, perception of control, or personal control, which are constructs that describe people’s views of themselves in relation to the environment. An example of an exclusion would be a study focusing on locus of control, which is considered to be a general orientation (24) or coping style (25), although it can be malleable to change (26). Studies were also excluded if they did not measure symptoms of depression or examine the relationship between sense of control and depression.




2.3 Quality assessment

The quality of studies was assessed using the National Heart, Lung, and Blood Institute of the National Institutes of Health (NIH) quality assessment tool for observational, cohort, and cross-sectional studies (27). This tool includes 14 criteria or questions that should be addressed; for example, “Was the research question or objective in this paper clearly stated?,” with outcomes being ‘yes,’ ‘no,’ or ‘other’ (including ‘cannot determine,’ ‘not applicable,’ ‘not reported’). In cases where an ‘not applicable’ outcome is not relevant to the quality rating, it does not count negatively to the rating. The evaluation was conducted independently by two of the authors (YH and RM), with any areas of initial disagreement discussed and a consensus reached. Initial inspection of quality evaluations indicated that bias was introduced into most studies due to low participant-to-population ratios (Q3, 19/20 studies) and use of cross-sectional designs (Qs 6, 7, and 10, 16/20 studies). More risky, in relation to the aims of the current review, were quality criteria related to the measurement of the predictor and outcome variables (Q9, sense of control, Q11, depression). Four studies used unusual measures of sense of control and one study used an unusual measure of depression. Other studies have used standard and well validated measurement tools. We weighted the predictor and outcome variable criteria most highly in our evaluation, as assessing the association between them was the key aim of the review, and unusual measurements would be predicted to introduce significant bias. Therefore, a weight of −2 was applied if there was non-compliance with criteria 9 and 11, with weight = −1 given to non-compliance with all other criteria. We then reviewed the overall scores and used them to inform but not to determine our overall evaluation. The classification process concluded with k = 3 studies classified at ‘good,’ k = 13 as ‘fair,’ and k = 4 as ‘poor.’ Note that studies classified as poor were classified as such in relation to the specific questions addressed in this review, which were not necessarily the focus of the original studies. Thus, our quality evaluation should not be interpreted as a general evaluation of the quality of these studies. The results of this quality assessment are presented in Table 1. The implications of the quality evaluation are described in the Results section.


Table 1 | Quality assessment of studies included in the review using NIH guidelines for observational cohort and cross-sectional studies.






2.4 Data acquisition and coding

Data were extracted from each paper either through Supplementary Information or raw data supplied by the authors. These data included the effect and sample sizes, as well as the start and end dates of data collection. Overall, 38 effect sizes were derived from 20 manuscripts. In addition, data on global 14-day incidence rates per 100,000 COVID-19 cases per country during the pandemic were retrieved from the European Centre for Disease Prevention and Control (46). These data were reported weekly throughout the pandemic, with week 1 representing the first week of January 2020. The dataset ceased to be updated on 1 November 2022.

The ECDC data were matched to the data collection time frame of the retrieved studies per week, from weeks 1 to 128 (where weeks 53 to 104 represent 2021). Where mental health data collection commenced prior to 1 January 2020, or the ECDC reported NA in relation to cases, 0 cases were assumed. Data collection weeks prior to 2020 were given negative values (i.e., −1, −2, etc.) for these analyses.

Given our aim to analyze mental health data alongside COVID data and the time frame of the pandemic for a given location, where data for multiple countries were summarized in the publication, these data are reported here per country, where sample size per country permitted. We also included the continent classification obtained from the ECDC data in the analysis. Where necessary, the corresponding authors were contacted to clarify the data collection time windows and locations, and in some cases, to obtain the raw data so that the relevant values could be recalculated. Values were calculated from the raw data supplied to us, as indicated in the data summary.




2.5 Target variables

The main target variable was the absolute value of the effect size r derived from the simple correlation between sense of control and depression. Where mean differences were available, Cohen’s d was calculated and converted to r. If β values were provided from multiple regression analyses, the simple r value was used if reported, obtained from Supplementary Data, or recalculated from the raw data; otherwise, the β was converted to r. The standard error of r and weight of each case were calculated for each of the 38 effect sizes found in the 20 included articles. The r values were then transformed using Fisher’s r-to-Z transformation, (ESZ). All statistical analyses were performed using ESZ as the target variable.

The key predictor variables in the data set were data collection start week, study duration, COVID incidence rates during start week and end week (indices of pandemic severity), study continent, and type of control (categorized as “internal” referring to mastery or the ‘I’ focussed control, “external” referring to external constraints or external forces which affect the individual’s control, or “overall” control, and a general measure which encompasses both of these factors and other aspects of control.




2.6 Analyses

The meta-analyses were conducted using the RStudio (Version 2022.12.0 + 353). The Metafor package (47) was used to conduct three-level meta-analyses so that multiple effect sizes from each study could be used where available, thus accounting for measure dependence by nesting each measurement within the study. Nested three- and two-level models were examined, with the nested model providing a better fit, AIC and BICNested <AIC and BIC2 level, the likelihood ratio test was significant (χ2 = 32.91, p <.00001). Therefore, nested models were used in this study. Meta-analyses were conducted on Fisher z transformed r-values to avoid bias.





3 Results



3.1 Study characteristics

The search identified 1,732 manuscripts, of which 739 were duplicates. The remaining 993 titles and abstracts were screened using 75 full-text articles that were assessed for eligibility. After applying the exclusion criteria, 20 manuscripts remained with a total of 27,685 participants. The countries covered were Asia (India, China, Korea, Malaysia, Japan), the Middle East (Egypt, Israel, Saudi Arabia), Americas (Brazil, USA, Canada), Europe (Croatia, Finland, France, Greece, Germany, Ireland, Italy, Portugal, Spain, UK), and Australia.

All 20 studies reviewed used a cross-sectional survey design approach. Of these, two were longitudinal variables measured at multiple time points. Two other studies compared data collected prior to the pandemic with data collected to determine if the levels of sense of control and depression changed. The remaining 16 studies examined data collected during a specified timeframe of survey distribution, which varied in duration from one to 49 weeks, with a median data collection time window of 4 weeks (M = 8.38, SE = 1.83). Further information is provided in Table 2, including measures of depression and controls used, the size and nature of samples, the location and timing of the study, and key findings.


Table 2 | Characteristics and findings for all 20 studies included in the review.



All studies, except one (45), reported a significant relationship between sense of control and depression. When comparisons were reported between data collected prior to and during the pandemic, depression levels were higher and sense of control levels were lower in 2017 than in 202 (31), and those studies that compared depression levels at several points during the pandemic reported that levels decreased over time (33, 37).




3.2 Quantitative analyses

A summary of these data is presented in Table 3. The effect sizes varied from r = .006 to.57. Of the 20 studies, 14 studies reported simple correlations, and five reported other effect size values or descriptive statistics, which were converted to r and then Fishers z transformed. The authors of one study provided raw data, and the simple correlation between depression and one of the control items was re-calculated by the current authors. Overall, 38 effect sizes were obtained.


Table 3 | Summary findings and data details.



We wanted to check whether studies classified as ‘poor’ should be included in further quantitative analyses. Three-level meta-analysis models were fitted which estimated the overall ESZ across all effect sizes or only across those derived from studies classified as ‘fair’ or ‘good.’ Quality classification was included in each model as a categorical moderator. With all studies included in the model, the effect of quality approached reliability (QM(2) = 5.66, p = .0591). However, with k = 4 ‘poor’ studies removed from the model, quality did not have a reliable effect, QM(1) = 1.16, p = .2823. Therefore, we conducted the remaining analyses with only 16 studies that were categorized as fair or good with 24 nested observations. We were able to use this data to answer the three questions posed below.




Q1. What was the pooled size of the association between sense of control and depression during the covid pandemic?

The overall results are shown as a forest plot in Figure 2. The pooled effect size was significant, ESZ = .44 [95% CL:.36,.52], Z = 10.40, p <.0001, with significant heterogeneity, QE (23) = 798.90, p < .001. This ESZ converts to r = .41, which is a medium to large effect size, using Cohen’s (48) conventions.




Figure 2 | Forest plot showing the ESZ and pooled ESZ for the relationship between sense of control and depression. NB: 95% confidence limits are shown in square brackets.







Q2. What are the salient features of sense of control and depression association during the pandemic?

We fitted a three-level meta-analysis model that included moderator control type (3: internal, overall, and external). The results showed that I2Level 3 = 46.86% of the total variation can be attributed to between-cluster, and I2Level 2 = 47.57% to within-cluster heterogeneity, and that there was significant residual heterogeneity in the model (QE(21) = 569.93, p <.0001). The omnibus test of the control type was significant, F(2, 21) = 4.1465, p = 0.0304. The strongest association between control and depression was based on measuring ‘external’ control, estimate = .60 (se = .0867), t(21) = 6.89, p <.0001, with the association between ‘overall control’ and depression being weaker but not significantly so, estimate = .49 (se = .1103), t(21) = .94, p = .3591, and internal control having the weakest association with depression, estimate = .35 (se = .0905), and this was a significant difference, t(21)=2.68, p = .0141. The forest plot in Figure 3 shows the ESZ ordered per control-type variable.




Figure 3 | Forest plot showing the observed and fitted values of ESZ as a function of control type (internal, overall, and external). NB. Black symbols = observed values, gray diamonds = fitted values.







Q3. Does the effect size change as a function of pandemic indicators?

We fitted a three-level meta-analysis model, which included continuous moderators, start week, study duration, start week incidence (end week incidence was not included in the model due to the very high correlation with start week incidence r = .98) and the categorical moderator, continent (of data collection). The results showed that I2Level 3 = 48.63% of the total variation can be attributed to between-cluster heterogeneity, and I2Level 2 = 48.58% to within-cluster heterogeneity. There was significant residual heterogeneity in the model, QE(20) = 607.94, p <.0001 The omnibus test of the moderators was significant, F(4, 20) = 13.93, p <0.0001. Only one pandemic indicator was a significant predictor of effect size; the start week was positively related to effect size, estimate = .006, se = .0017, t (21) = 3.65, p = .0016. Study duration (p = .60), start week incidence (p = .54), and continent, (p = .12), were not predictive of the effect size. This shows that, as the pandemic progressed over the roughly two-year time frame of these data collections, the association between sense of control and depression was stronger (see Figure 4).




Figure 4 | Relationship between start week and ESZ. Gray shading indicates the confidence limits of the model.








4 Discussion

The results of this systematic review and meta-analysis show that most studies (80%) that were conducted very rapidly during the pandemic, measuring sense of control and depression, were of fair or good quality. The key biasing factors identified were primarily related to the aims of this review and the measurement of our variables of interest, as opposed to the aims of the original studies. This review showed that the relationship between sense of control and depression during the pandemic was medium to large. The meta-analysis further indicated that this was strongest for external and overall controls and weakest for internal controls. Finally, the only pandemic indicator that was predictive of the control–depression relationship was the study start week, showing that as the pandemic progressed from 2020 to mid-2022, the relationship between control and depression became stronger. We discuss these findings in relation to the previous evidence and the limitations of this study.

We predicted that the relationship between a sense of control and depression would be strong during the time frame of the pandemic. Consistent with this, the pooled estimate of the correlation was r = .41. We also observed that external control and overall control explained more variance in depression (external control r = .48–.68; overall control r = .29–.57) than internal control (internal control, r = .03–.54). Again, this finding is consistent with our predictions, although it does not tell us whether the observed pattern is significantly different from that of pre-pandemic studies. For example, Lachman and Weaver (3) reported that the results of several large-sample studies showed that the relationship between control and depression varied similarly (r external|constraints = |.24| to |.48|; r internal |mastery = |.19| to |.27|).

On the basis of similar findings, we agree with Infurna and Mayer (12), who argued that internal and external controls, although related, are distinct constructs and should be analyzed separately. This review, and many other examinations of the measurement of the sense of control, emphasize that there is considerable variation in the manner in which this important construct is conceptualized and measured across studies (11), for example (49), and whether control is decomposed into its constituent parts as evidence suggests it should be (12). Consistent with this view, the quality evaluation showed that the measurement of key variables, such as control, introduced significant bias into the review, and we therefore excluded four papers from quantitative analysis for this reason. Moreover, it was not possible to categorize all effect sizes included in the review as reflecting internal or external control measurements, rather some we categorized as ‘overall control.’ In our view, the use of amalgamated overall control measures is limited because it is clear that external control, related to an individual’s perception of the external barriers and restrictions they face, is more strongly related to mental and physical health (3).

A key contribution of the current work is to show, for the first time, that the relationship between control and depression changed over the course of the pandemic from weeks −3 to 130. The relationship grew stronger, indicating that control explained more of the variance in depression over time. Note that this evidence does not speak to absolute levels of depression or control, and how they vary during the pandemic. This is important, as evidence is equivocal on whether increases in depression, observed in the first wave of the pandemic, alleviated (20), continued to accumulate (50), and which groups were most vulnerable (51). Irrespective of this, there are several possible explanations for the growing relationship reported here. First, in the context of high depression levels among those who may not have typically experienced depression symptoms (5), the strength of the sense of control as an explanatory factor grew over the course of the pandemic. This may indicate that the loss of control during the pandemic resulted in this vulnerability. Second, the dynamic nature of the pandemic, involving repeated waves of the virus, lockdowns being imposed, lifted and reimposed, and requirements to be vaccinated, may have cumulatively eroded many people’s sense of control over their lives, particularly in relation to the salience of external obstacles. These findings are consistent with this explanation.

An alternative explanation for the ‘pandemic effect’ that must be considered is that effect sizes vary over time in a manner unrelated to the pandemic. In other words, it might be a mere coincidence that the time variable (study start week) occurred during the pandemic, and the effect sizes would have changed irrespective of this. Evidence for the alternative explanation is that no other pandemic indicators (covid incidence, continent) tested in this review predicted effect size, and that sense of control changes over time based on mini trends/or changes over the lifespan (6). Another challenge relates to the directionality of the relationship between control and depression. It is unclear from the data reported here whether sense of control is part of the causal pathway to depression or vice versa. Stimpson (52) reported that the relationship between changes in depression and control, from before to and 60-days after a flood disaster, had a reciprocal relationship, such that changes in the sense of control acted like a feedback loop influencing the depression caused by the flood. According to Stimpson, it was the flood experience that caused depression, rather than changes in the sense of control. Irrespective, all this evidence is consistent with the widely held view that the sense of control is important in determining responses to an environment that is constantly changing, whether it is due to floods, a pandemic, or other factors.

Our detailed quality assessment of the studies included in this review emphasized the importance of the measures used in studies as a distinguishing feature between those categorized as poor and fair to good. This meant that four studies and 14 effect sizes were excluded, reducing the noise in the data and reducing the power of our analyses. In addition, many of the effect sizes (11 of 24, 46%) were based on data collected before pandemic week 26 (6 months), so the latter part of the pandemic or after the pandemic is under-researched, and the post-pandemic effects are still unknown. A related point refers to another bias identified in the quality assessment: over-reliance on cross-sectional studies. As Mirowsky (6) described, inferring longitudinal trends from cross-sectional data is fraught with potential misinterpretation. Regarding both points—data mainly derived from early in the pandemic and the reliance on cross-sectional data—long-duration longitudinal studies can reveal distinct and informative trends. For example, one study based in the UK reported that depression decreased from the date of the first lockdown to 20 weeks afterwards (20). Longitudinal data from a nationally representative sample in Denmark showed initial improvements in mental health during the first lockdown; however, mental health deteriorated as the pandemic progressed (50). This contrast demonstrates the need for caution when interpreting time-based trends, as in the current review.




5 Conclusion

The general consensus is that a pandemic has a negative impact on mental health (53, 54). This review confirms that changes in sense of control, particularly the perception of external constraints, played an increasingly large role in depression severity as the pandemic progressed. Future research should measure the components of sense of control to better inform interventions. At the policy level, the clinical implication is that public health restrictions should be designed to provide as much autonomy as possible, preserve people’s feelings of control, and protect their mental health. Good quality longitudinal studies are also important, as the jury is still out regarding the long-term recovery from pandemic-induced mental health deterioration and the long-term effects of the pandemic.
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Objective: During the COVID-19 pandemic, people posted help-seeking messages on Weibo, a mainstream social media in China, to solve practical problems. As viruses, policies, and perceptions have all changed, help-seeking behavior on Weibo has been shown to evolve in this paper.

Methods: We compare and analyze the help-seeking messages from three dimensions: content categories, time distribution, and retweeting influencing factors. First, we crawled the help-seeking messages from Weibo, and successively used CNN and xlm-roberta-large models for text classification to analyze the changes of help-seeking messages in different stages from the content categories dimension. Subsequently, we studied the time distribution of help-seeking messages and calculated the time lag using TLCC algorithm. Finally, we analyze the changes of the retweeting influencing factors of help-seeking messages in different stages by negative binomial regression.

Results: (1) Help-seekers in different periods have different emphasis on content. (2) There is a significant correlation between new daily help-seeking messages and new confirmed cases in the middle stage (1/1/2022–5/20/2022), with a 16-day time lag, but there is no correlation in the latter stage (12/10/2022–2/25/2023). (3) In all the periods, pictures or videos, and the length of the text have a significant positive effect on the number of retweets of help-seeking messages, but other factors do not have exactly the same effect on the retweeting volume.

Conclusion: This paper demonstrates the evolution of help-seeking messages during different stages of the COVID-19 pandemic in three dimensions: content categories, time distribution, and retweeting influencing factors, which are worthy of reference for decision-makers and help-seekers, as well as provide thinking for subsequent studies.
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1 Introduction

The COVID-19 outbreak had become a public health emergency of international concern in recent years, causing a huge impact on people’s lives. Since the outbreak, different countries have taken their own measures to curb the spread of the virus. For China, the “Wuhan lockdown” measures implemented at the critical time in early 2020 successfully delayed the spread of the virus to other cities by an average of about 2.91 days (1). Other parts of China followed suit, and during this time, fear of the virus and the lack of medical and livelihood resources led to a severe social crisis. As a result, many people resorted to the Internet to post requests for help in order to solve real-life problems. Weibo, as one of the mainstream social media in China, plays an important role in information diffusion during the pandemic (2). According to Weibo’s Unaudited Financial Results for the Fourth Quarter and Fiscal Year 2022, published on March 1, 2023, there were 586 million monthly active Weibo users in December 2022, with a net increase of about 13 million users year-on-year. In addition, it has been demonstrated that the number of retweets of help-seeking messages on Weibo has a significant positive effect on whether help-seekers receive actual help, and the number of help-seeking messages has a positive effect on the prediction of new confirmed diagnoses (3). Therefore, the study of help-seeking messages on Weibo is of great theoretical and practical significance.

With the duration of the pandemic increasing, viruses (4), relevant policies (5–7)and public perceptions (8–10) have changed, so how did the help-seeking messages posted on the Weibo platform change during different periods of the pandemic? This is the focus of this paper. By collecting public data from National Health Commission of China (Figure 1), the number of new daily confirmed COVID-19 cases reached its first peak in early 2020, during which the city of Wuhan was blocked in the emergency, the whole country was in a state of panic, and a large number of help-seeking messages appeared on Weibo and other social media (referred to as the early stage of the pandemic in the following section). The number of new daily confirmed cases reached its peak once again around March 2022, which corresponded to the periods of the Jilin and Shanghai pandemics. At this time, the national policy has been updated to “Dynamic zero-COVID,” and people have a new perception of the pandemic (referred to as the middle stage of the pandemic in the following section). On December 7, 2022, National Health Commission of China issued a new policy, “10 New,” and stopped the implementation of the “Dynamic zero-COVID” general policy, which means that China’s pandemic has ushered in a new stage, and the normalization of the COVID-19 pandemic has become a reality (referred to as the later stage of the pandemic in the following section). As a result of the policy adjustment, the number of daily new confirmed cases has reached its third peak.

[image: Figure 1]

FIGURE 1
 China’s new daily confirmed, discharged and dead cases.


This paper focuses on the help-seeking messages on Weibo in early, middle and later stages of the pandemic, and tries to investigate and empirically analyze the changes from 3 aspects: content categories, time distribution, and retweeting influencing factors. Based on the above research background, this paper proposes the following research questions:

• RQ1: Did the content of help-seeking messages on Weibo change in different periods, if so, how did the changes happen?

• RQ2: What are the changes in the temporal distribution of Weibo help-seeking messages in different periods?

• RQ3: Do the factors influencing the amount of retweets help-seeking messages can get change over time, if so, and what are the changes?

Social media is not only a tool for people to browse information and share their lives, but also plays an important role in the occurrence of public health emergencies. For example, people spread information rapidly through social media when a disaster occurs (11), and donate supplies and money to those affected by the disaster, which plays an important role in disaster relief (12). Social media is also widely used as a channel for people to seek help during public health emergencies, such as hurricanes (13), heavy rains (14–17), earthquakes (18, 19), and COVID-19 pandemic (3, 20–29).

Online help-seeking behaviors have also been proved to be related to negative emotions (30), which is a way for people to seek stress relief. In the face of public health emergencies such as earthquakes, people are not immune to showing fear and anxiety, while in the case of COVID-19 pandemic, a number of studies have demonstrated that people’s psychological stress increases during this time (31–34). When confronted with long and extensive closures such as Wuhan and Shanghai outbreaks, the reasonable scheduling of resources has also become a difficult problem faced by the administrators. During that time, some people who did not have enough medical resources or life supplies, who experienced severe anxiety, chose to post help-seeking messages on social media in order to solve the actual problems. In addition, combining with the theory of strong and weak relationships in social networks (35), relying on strong relationships such as families and friends may not be enough to support help-seekers to get help in the face of public health emergencies, thus relying on weak relationships is a wise choice. When help-seekers post request on social media, netizens generate weak relationships with help-seekers through browsing, liking, commenting, and retweeting, which provides a greater possibility for problem solving.

Scholars have already examined the help-seeking messages on Weibo (3, 20–23, 26–29), Zhihu (24), and Baidu Tieba (25) during the COVID-19 pandemic (Table 1). Until now, the COVID-19 virus has not disappeared and may even exist in people’s lives forever, but most of the current studies on help-seeking messages collected data is limited to 2020 (3, 20–29). According to Table 1, only li et al. (24) extend the timeframe (1/1/2020 – 6/30/2020) to the middle period of the pandemic, but the social platform of their study, Zhihu, is different from the Weibo in this paper. Not only that, Li et al.’s (24) research still does not cover the later stage of the pandemic. For China, in addition to the outbreak period represented by the closure of Wuhan at the beginning of 2020, the Jilin and Shanghai outbreaks in 2022 and the implementation of the open-door policy at the end of 2022 both led to peaks of the pandemic. During the latter two peak outbreaks, there are also a large number of help-seeking messages on the internet, which in themselves are of significant research value, but have not been adequately studied. This paper not only complements the research on the latter two periods, but also systematically compares how help-seeking messages have changed over time in three dimensions that no research has ever done before. As for the choice of social platforms, Weibo is one of the traditional and mainstream social media in China, similar to Twitter and Facebook, where users can share their lives and express various emotions. Compared to Baidu Tieba or Zhihu, Weibo has more active users and great interactivity, which means the help-seeking messages are likely to get more readers.



TABLE 1 Studies on help-seeking messages during the COVID-19 pandemic.
[image: Table1]

In addition, this paper is not limited to only studying the phenomenon, but also seeks to draw valuable meanings for reality from the phenomenon. For example, the content and quantity of help-seeking messages reflect the current social problems and public needs to a certain extent, the significant correlation between the number of new diagnose and the number of help-seeking messages also represents whether the help-seeking messages can predict the number of new diagnose, and the forwarding influence factor of help-seeking messages relates to the exposure degree of the help-seeking messages posted by the help-seekers, which also affects whether they get actual help to a certain extent. While examining these three dimensions of help-seeking messages, this paper summarizes recommendations for policy makers and help-seekers, which are contributions that are unique to this paper and not available in the existing research.

Previous studies have found that help-seeking messages face the risk of being flooded by other information containing the same keywords (17). How to improve the effectiveness of help-seeking messages diffusion without drowning it in irrelevant messages is an issue that all help-seekers must consider, and it is also one of the focuses of scholars’ research.

Existing research on information diffusion mainly focuses on diffusion size (36), breadth, depth (37), and speed (38). Narrowing the context to the Weibo during the COVID-19 pandemic, the diffusion size is usually measured by the number of retweets or comments. The diffusion breadth usually refers to the total number of first-level sub-nodes, and the depth of diffusion refers to the length of the diffusion path of the help-seeking information on Weibo. The speed refers to the efficiency of the information diffusion process. Scholars have researched the influencing factors of Weibo help-seeking messages on Weibo in the early pandemic from different aspects such as diffusion size (3, 20, 27) and diffusion depth (23). In terms of the selection of factors, researchers generally agree that content characteristics and posting user’s characteristics can significantly contribute to the diffusion of the message (21, 39, 40). For example, Suh et al. (41) collected 74 million posts on Twitter and found that in terms of content, the inclusion of URLs and hashtags had significant effects on the number of retweets. In terms of users, the number of followers and followings, and the age of the user’s account also had significant effects on getting retweets. The location of the message is also important (42). Zhou et al. (3) proposed the content-context-connection(3C) framework to explain the effect of message dissemination on social media, and the location of the message, such as posting in hypertext or posting in Hubei, is included in the “context.” Besides the three factors of content, user and posting location, this paper will innovatively examine the effect of how quickly a message is first reposted on the size of the diffusion (Figure 2).
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FIGURE 2
 The model of influencing factors for Weibo help-seeking messages retweeting.


There is a relative abundance of research on the factors influencing the retweeting of help-seeking messages in the early period of the pandemic (3, 20, 23, 27), but there is a lack of empirical studies on this issue for the middle and later stages of the pandemic. This paper complements existing research on the factors influencing the retweeting of help-seeking information in other periods by exploring stable factors that have an impact on retweets’ number in all periods, as well as unstable factors that only play a significant role in individual periods, so as to provide advice and assistance to help-seekers (RQ3).

Currently, there is a relative abundance of research on the influence of content factors of messages on retweets, while each article varies in the choice of factors for content features. In this paper, we combine the results of existing studies and the characteristics of the current data to select six factors of content features, which are pictures or videos, hashtags, @others, text length, sentiment intensity, and content categories.

The completeness of information has been shown to increase credibility, which has a positive effect on the diffusion of information (43). Adding pictures or videos (20) will make the message richer and easier to understand than the content of text alone. With the corroboration of the pictures or videos, the help-seeking messages itself also gains higher credibility, which in turn brings more retweets to the messages (44, 45). Furthermore, the use of “#” in messages can quickly categorize different types of information, and it also facilitates users to search for a specific topic. When disaster strikes, the help-seekers seem to subconsciously use “#” as a way to increase the effectiveness of information dissemination. Specifically, during the flooding in Houston, help-seekers used hashtags such as “#HarveySOS” in order to gain more attention (46), and the same happened in the early stage of the COVID-19 pandemic (29). The use of “#” has also been repeatedly proved to have a positive effect on the diffusion of information (17, 41, 47). Other than “#,” messages can also use the symbol “@” to enhance the directional function of information transmission. When disaster strikes, it is wise to @ the more influential people. Numerous studies have demonstrated the positive effect of @ on information diffusion (21, 48, 49), and Zhou et al. (3) also confirmed the positive effect of @ on the number of retweets in their study of help-seeking messages in the early stage of the COVID-19 pandemic.

Furthermore, text length is often considered to be related to message completeness. For help-seeking messages, having a larger word count may mean that this message contains more information, such as condition, address, phone number, etc. (17), and may likewise have a richer sentiment, which can have a positive impact on the diffusion of the message (47). Research has shown that text length is an important indicator of increased credibility (50) and also has a significant positive effect on Weibo retweets (16). Emotion types are generally categorized as positive, negative, and neutral emotions. During the COVID-19 pandemic, most of the help-seeking messages in social media contained negative emotions. Messages with emotional words tend to attract more attention from other users than narratives with a calm tone (51), thus getting more retweets (52–54). In contrast, messages with negative emotions tend to be more likely to be spread compared to positive emotions (54). Among negative emotions, anger and anxiety are more likely to stimulate psychological responses in readers, thus promoting higher emotional identification, which in turn causes retweeting behavior. Finally, in terms of the effect of content categories on the amount of retweets, it has been confirmed in previous research that different topics have different effects on the retweets of messages (3). Users will produce different behavioral choices for different types of themes of Weibo, for example, the message of strong request for hospitalization tends to have a more emotional expression compared to the information in the category of advice, and readers can clearly distinguish the degree of urgency of each when receiving both messages, which in turn affects the forwarding behavior. Therefore, the effect of content category on the retweets of help-seeking messages should not be ignored.

Synthesizing the above studies, we propose the following hypotheses:


Help-seeking messages containing pictures or videos will receive more retweets in the middle (H1a) or later (H1b) pandemic period.

Help-seeking messages containing hashtags will receive more retweets in the middle (H2a) or later stage (H2b) of the pandemic.

Help-seeking messages containing “@” will receive more retweets in the middle (H3a) or later(H3b) pandemic period.

Help-seeking messages with longer text lengths will receive more retweets in the middle (H4a) or later (H4b) period of the pandemic.

Help-seeking messages with stronger negative sentiment intensity will receive more retweets in the middle (H5a) or later (H5b) period of the pandemic.

The content categories of help-seeking messages in the middle (H6a) or later (H6b) pandemic period affect the number of retweets.
 

User characteristics can be even more important than message content characteristics in the degree of influence on message retweeting, such as the number of followers a user has (41) and being verified or not (3). The number of followers implies the influence of the user, which means that the messages are more likely to be seen by more people, and thus more likely to be retweeted. Suh et al. (41) found that the number of followers of a twitter user has a significant positive effect on the number of retweets, which was also verified by Petrovic et al. (49). Whether a user is verified or not is another indicator of a user’s influence, as verified users tend to be more authoritative than other users, which gives them an advantage in information diffusion. It has been shown that whether a user is verified or not has a significant positive effect on the amount of forwarding of help messages during the COVID-19 pandemic (3). Therefore, based on the above research, the following hypotheses are proposed in this paper:


Help-seeking messages posted by users with more followers receive more retweets in the middle (H7a) or late (H7b) period of the pandemic.

The verified users who post help-seeking messages in the middle (H8a) or later (H8b) period of the pandemic will receive more retweets.
 

“Super Topic” is a community based on common interests, topics and interactive features integrated in a single place in Sina Weibo, where one can get more focused access to relevant information under the same topic. During the COVID-19 pandemic, “Super Topic” played the role of a mutual support community and created a pure, non-intrusive, and mutually helpful atmosphere, where irrelevant information was reviewed by administrators, and volunteers monitored the help-seeking posts in “Super Topic” on a daily basis and coordinated with the relevant departments (55), which facilitated the resolution of the task from online help-seeking to offline treatment. In addition to the early construction of the “COVID-19 patient help Super Topic,” there have been “Jilin help against pandemic Super Topic,” “Shanghai help against pandemic Super Topic,” and finally merged into the “Help against pandemic Super Topic.” The total number of followers of all the “Super Topic” exceeded 500,000. In summary, this paper concludes that “Super Topic” plays a positive role in the diffusion of help-seeking messages:


In the middle (H9a) or later (H9b) period of the COVID-19 pandemic, messages posted in “Super Topic” had a positive impact on the number of retweets.
 

The concept of speed was first proposed by Yang and Counts (38), where speed is whether and when the first forwarding occurs. In previous studies, the speed and the size of information diffusion have been considered as different evaluation indexes, and the effect of speed on the amount of retweets has rarely been studied. There is no empirical study to prove whether the speed of the first forwarding time has an effect on the total number of retweets in the case of the diffusion of help-seeking messages. Therefore, it is of sufficient theoretical and practical significance to prove the influence of the speed dimension on the total number of retweets of help-seeking information. This paper makes the following hypotheses:


The shorter the time of the first time being retweeted, the more retweets the posts have for the help-seeking messages in the middle (H10a) or later (H10b) period of the pandemic.
 



2 Methods


2.1 Data collection and processing

For the outbreak of the Jilin pandemic and Shanghai pandemic around March 2022, we crawled the posts on Weibo twice in March and May 2022 using Python, and collected all original messages containing the keywords (“Jilin help,” “Changchun help,” “pandemic help,” “help against pandemic”, “Shanghai help”,) on Weibo from January 1, 2022 to May 20, 2022 (N = 87,314, N refers the total number of messages in our dataset). Then we filter out the messages with wrong format, resulting a dataset with N = 87,244.

The next step is to select all the help-seeking messages and eliminate irrelevant ones. We model this process as a binary topic classification problem. Specifically, we train a classifier that takes a piece of message as input, and determines if that message is related to help-seeking or not. In order to train this model, we randomly sampled 2,400 posts, and manually labeled whether they were related to help-seeking or not. Then, we use 2,000 posts as training data and 400 posts as test data to train the topic classifier, of which half of the training data are for help-seeking or not. We experimented with both Convolutional Neural Network (CNN) (56, 57) and Recurrent Neural Network (RNN) (58) for our topic classification model. The most straightforward setting is to use the content of the messages as the input of the neural network. However, where the messages were posted (e.g., under the help against pandemic Super Topic) might also be helpful for the classifier. Therefore, we also experimented with combining the content and the “Publishing Tool” of a message as the input of our CNN or RNN models. We show the results of the 4 settings in Table 2.



TABLE 2 Comparison of topic classification models evaluation metrics.
[image: Table2]

As showed in Table 2, our RNN models have lower performance than the CNN models. The CNN based model achieves 0.935 F1 score with only the “text of posts” as input. Adding “Publishing Location” as part of the input further increases the F1 score of the CNN model to 0.947. We take our best performing model, CNN—“text of posts” combined with “publishing tool,” and conduct classification on the rest of the data. As a result, 17,834 help-seeking messages are obtained.

The next step is to crawl the user information and retweeting information of the help-seeking messages. There was a time gap between our previous Weibo crawling practice and this step, we found that there were users who deleted some of their posts or made them private, there were also users who deleted their Weibo accounts. Due to those reasons, we were not able to get the user and retweeting information of all the messages we have crawled. For the sake of data rigor, we decided to only keep the data that we could get all the information. As a result, we have 15,197 messages with user information and retweeting data in our dataset.

For the Weibo help-seeking information at the later stage of the COVID-19 pandemic, we crawled all the original Weibo messages from December 10, 2022 to February 25, 2023 containing the keywords “help against pandemic,” “COVID-19 help” or “white lung help” in February 2023 (N = 5,891). We manually selected 830 help messages and crawled all their retweets and user information.

In the end, we obtained an analyzed a corpus of 16,027 original help-seeking posts in the middle and later stages of the pandemic, as well as all their retweets and users information.



2.2 Topic classification

After looking into the data carefully, we classify the help-seeking messages in our dataset into different categories based on their topics. However, we did not use the same set of categories for both the middle and later stage of the pandemic, as the content and focus of the help-seeking messages of those two stages were different. For example, messages in the later period were no longer focused on “other diseases patients seeking drugs” or “seeking supplies,” while the proportion of “COVID-19 patients seeking drugs” increased significantly. Furthermore, a new type of help-seeking information emerged in the later period, namely, “selling drugs.” Due to the liberalization of the policy and the widespread outbreak of pandemics, coupled with the fact that some people hoarded large quantities of medicines out of a sense of security or other psychological reasons, medical resources were insufficient to cope with the nation’s needs, and thus information about seeking medicines appeared on the Internet. At the same time, those who have surplus medicines wish to pass the medicines to others, whether they do so out of goodwill or just for the sake of gaining profit. More details about those categories are showed in Table 3.



TABLE 3 Content categories of help-seeking messages.
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For middle stage data, In order to train a classifier for topic classification, we randomly sampled 2,230 instances as the training set, 195 instances as the validation set, and 223 instances as the test set, and manually annotate those instances to get gold labels. Then, we finetuned 3 pre-trained language models, bert-base-chinese (59), xlm-roberta-base (60) and xlm-roberta-large (60), with the input of the models as “text of posts” and the output being one of the 8 categories. As showed in Table 4, xlm-roberta-large model outperforms both bert-base-chinese and xlm-roberta-base models, achieves the best results under all metrics. Therefore, xlm-roberta-large is chosen as the model for topic classification in this period.



TABLE 4 Classification models metrics in different datasets.
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Since the later period and middle period data show different emphases, and the amount of later period data was greatly reduced compared with the middle period, we manually classified the late period data into 7 categories (Table 3).



2.3 Retweeting influencing factors


2.3.1 Emotional intensity

Since most of the current research on textual emotions focuses on distinguishing emotional polarity, i.e., doing the categorization of positive, negative, and neutral emotions, it does not appropriately express the emotional intensity of the text, especially the online help-seeking messages in the context of pandemic. The data in this paper is characterized by the fact that the sentiment polarity of the help-seeking messages during the disaster period is at most neutral, and the rest are all negative sentiment messages. How to make further distinction for these negative sentiment messages is the focus of this section. Existing common tools for detecting affective strength include SentiStrength, but due to its language limitation and the fact that the score is limited to only 5 to −5 points, which is not applicable to this data (61).

In this paper, we choose sentiment dictionary to calculate the sentiment strength by counting the number of occurrences of positive or negative words, and finally summarizing the scores to get the sentiment strength value. Specifically, this paper chooses the Hownet sentiment dictionary to assist in completing this work. This dictionary is widely used in academic research (62), and compared with other Chinese dictionaries, it’s advantage is that it comes with dictionaries of adverbs of degree, such as the level of “most,” “very,” “more” and “ish,” etc. In addition, the Hownet sentiment dictionary also comes with negative and positive sentiment dictionaries. Considering that strong words increase the intensity of emotions, this paper assigns weights to the “most,” “very,” “more” and “ish” dictionaries, which are 4, 3, 2 and 1.5, respectively. When a help-seeking message enters the program, its computational flow formula is shown below:
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yr denotes the sentiment intensity of the r-th help-seeking message. The r-th help message is divided into nr phrases by the Jieba library before it is retrieved by the dictionary, and the number of phrases in each help-seeking message depends on the message itself. Based on the Hownet sentiment dictionary, the program retrieves out the number of positive sentiment words (Xm), the number of negative sentiment words (xm), and the number of adverbs of different degrees in each phrase, and then multiply them by the formula and add them up to get the value of the sentiment intensity of each help-seeking message.




2.4 Speed

In this paper, the first forwarding time is used as a proxy for speed. It is calculated as the difference between the posting time and the first forwarding time of a request for help-seeking message, and converted to a numerical format in minutes, e.g., 30 s is recorded as the number 0.5, 1 h is recorded as the number 60, and so on. Considering that some help-seeking messages are not forwarded, in this paper, the first forwarding time corresponding to these help-seeking messages is recorded as the maximum value of 1,000,000.




3 Results


3.1 RQ1: the content difference of help-seeking messages in different stages of the COVID-19 pandemic

According to Figure 3, among the categories of help-seeking messages in the middle stage of the pandemic, the category of “seeking help to optimize management measures” accounted for the largest share of 35%, in which help-seekers were mostly troubled by problems such as “untimely transfer of positive patients from the same community,” “poor quarantine environment,” “disinfection not in place” and “inaction of the neighborhood committee,” which reminds managers that these problems are likely to occur during the centralized closure and control period, and to make corrections. The “seeking supplies” category accounted for the second share of 24%. Under the “Dynamic COVID-zero” policy, the pandemic has been effectively controlled, however, it is inevitable that residents who were sealed off and asked to stay at home would not have enough supplies. Therefore, a large number of requests for supplies information appeared on the Internet at this stage.
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FIGURE 3
 Results of the content classification of help-seeking messages in the middle period.


Compared with “COVID-19 patients seeking hospital treatment,” more instances fall into the category of “other diseases patients seeking hospital treatment.” When patients with other diseases looking for hospital treatment, most of them need chemotherapy or blood dialysis, and most of them are not infected with the COVID-19 virus. The reasons that those patients do not have access to hospitalization are because of the lack of space and resources in hospitals, and the difficulty of transportation caused by lockdown, etc. This shows that the pandemic closure also affects the treatment of other diseases. The reason for the lower number of “COVID-19 patients seeking hospital treatment” is that during the middle pandemic period in Shanghai, the Square Cabin Hospital and the sentinel hospitals were well established, and there were a set of separate procedures for COVID-19 patients seeking hospital treatment. The category of “other diseases patients seeking drugs” accounted for 6% of the total, indicating that the pandemic closure and control also caused problems for people who had been taking therapeutic drugs for other diseases for a long time. During this period, very few help-seekers posted information that was solely for the drugs used to treat the COVID-19, and the proportion of “COVID-19 patients seeking drugs” was only 1%. Otherwise, the share of “other” category is 11%, and the share of “problem counseling” category is 7%.

According to Figure 4, among the categories of help-seeking information in the later stage of the COVID-19 pandemic, the category of “problem consulting” accounted for the first share, as high as 28%, which may be due to the fact that after the liberalization of the pandemic, most of the COVID-19 patients, except for those with severe illnesses, chose to prepare their own medicines for treatment. For the general public who lacked the relevant medical knowledge, posting consulting questions on social media would give them a chance to hear the opinions of medical professionals or people with more experiences, thus achieving the purpose of consulting. The posters of “COVID-19 patients seeking hospital treatment” and “COVID-19 patients seeking drugs” are mostly family members of severely COVID-19 patients, with the keywords “white lungs” and “blood oxygen” attracting more attention, which also reminds the public of the need to enhance their awareness of the risks of COVID-19. The category of “selling drugs” accounted for 14% of the total, and both “COVID-19 patients seeking drugs” and “selling drugs” accounted for a relatively high percentage, indicating that there was a large demand for drugs within a short period of time after the liberalization of the pandemic policy. In the category of “selling drugs,” in addition to those who were trying to resell their own COVID-19 related medicines, there were also deceived buyers who posted information on their requests for help, reminding other netizens to be more careful in choose their sellers. The category of “seeking help to optimize management measures” accounted for 3%, which has been greatly reduced compared to the middle stage of the pandemic, indicating that the liberalization of the pandemic policy is a choice that conforms to the people’s wishes. “Other diseases patients seeking hospital treatment” accounted for only 1% in the later stage, which indicates that in the later stage, the hospital treatment of patients with other diseases is no longer affected by the COVID-19 pandemic, therefore the amount of this kind of posts has been reduced compared to the middle stage.
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FIGURE 4
 Results of the content classification of help-seeking messages in the later period.




3.2 RQ2: comparison of the temporal distribution of help-seeking messages in different stages of the COVID-19 pandemic

Scholars’ study of Weibo help-seeking messages during the Wuhan pandemic found that the total number of daily help-seeking posts across China and Hubei were Granger causally related to the nation’s daily number of newly confirmed COVID-19 cases, and both had an 8-day time lag. In this paper, we statistically examine the changes in the number of daily help-seeking messages, and the number of new cases with date in the middle (Figure 5) and later stages (Figure 6) of the COVID-19 pandemic.
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FIGURE 5
 Time distribution of help-seeking information in the middle stage of the pandemic.
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FIGURE 6
 Time distribution of help-seeking information in the later stage of the pandemic.


In the middle of the pandemic, (1) according to Figure 5, the number of daily new diagnoses of COVID-19 increased sharply on March 12, 2022, with the number exceeding 1,000, peaked at 5,659 on April 29, and plummeted to less than 1,000 on May 1; the number of daily help-seeking messages rose sharply on March 30, peaked on April 13, and then declined progressively. The situation is relatively better after May, and the daily help messages are maintained within 100. (2) The Time-Lag Cross-Correlation (TLCC) algorithm calculates the time lag between the number of new diagnose and the number of help-seeking messages (63, 64). The correlation formula is shown:
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From the formula, f(y1, y2) denotes the correlation between variables y1 and y2, and N denotes the total time, and the absolute value of the correlation reaches the maximum value fmax(y1, y2) when y2 is lagged by order k. At this time, it can be said that there exists a time lag of time k between y1 and y2, in which the value of k is from −N to N.

Since neither the number of newly confirmed cases nor the number of daily help-seeking messages fit a normal distribution, we chose the Spearman correlation to calculate the correlation and time lag (65). According to the calculation of Spearman’s correlation, there is a significant correlation between the number of newly confirmed cases and the number of daily help-seeking messages with a value of 0.680. The time lag is further calculated and the result is shown in Figure 7, which shows that there is an 16-day time lag between the number of newly confirmed cases and the number of daily help-seeking messages in the middle stage of the pandemic, at which time the Spearman correlation coefficient is the largest, 0.820. More specifically, the number of newly confirmed cases lags the number of daily help-seeking messages by 16 days, and also shows that the number of newly confirmed cases can be predicted by the number of daily help-seeking messages. In the later stage of the pandemic, (1) according to Figure 6, the number of new cases increased exponentially after December 13, 2022, until China stopped counting this data on December 25, while the number of daily help-seeking messages remained within 40 per day, and then decreased to <10 per day after January 21, during which time there was no significant increase in the number of new cases. (2) There is no significant correlation or time lag between the number of new case and the daily number of help-seeking messages in this stage.
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FIGURE 7
 Spearman correlation and time lag.


Combined with existing research on help-seeking messages, the number of newly confirmed cases and the number of daily help-seeking messages were significantly correlated in both the early and middle stages of the pandemic, with a time lag of 8 days in the early stage and 16 days in the middle stage. However, in the later stage of the pandemic, there was no significant correlation or time lag between the two.



3.3 RQ3: comparison of influencing factors of Weibo help-seeking message retweets in different stages of the COVID-19 pandemic


3.3.1 Model comparison

Since the dependent variable is the number of retweets of help-seeking messages, which is a count variable, we initially chose Poisson regression model (66) and negative binomial regression model (66, 67). Immediately after that, considering the premise assumption of Poisson regression, that is, the mean of the explanatory variables is equal to the variance, which also restricts Poisson regression from applying to over-dispersed data. However, the variance of the data used in this paper is much more than the mean, so Poisson regression is ruled out, negative binomial regression model and its zero-inflated model are used in this paper.

Compared to Poisson regression, negative binomial regression relaxes the requirement that the variance is equal to the mean, in addition to this, it can deal with a moderate excess of 0. In the dataset of this paper, since the dependent variable of this model is the number of retweets of help-seeking messages, in the case of the medium-term help-seeking dataset, for example, 9,881 messages have a retweet number of 0. If the negative binomial regression is not enough to handle too many zeros, the zero-inflated negative binomial regression is usually considered (68). According to these two models, this paper compares their fitting effects based on three metrics, Log Likelihood, AIC and BIC, so as to select the optimal one (69, 70). The results of their indicators are shown in Table 5.



TABLE 5 Comparison of regression models.
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According to Table 5, in the middle stage of the pandemic, the absolute value of negative binomial regression is smaller than zero-inflated negative binomial regression in all three indicators, indicating that negative binomial regression fits better. In the later stage of the pandemic, the negative binomial regression fits well, while the zero-inflated negative binomial regression can not be fitted. Therefore, the negative binomial regression model is finally chosen as the model of this paper.



3.3.2 Analysis of the regression results of the factors influencing the retweeting of Weibo help-seeking messages in different stages of the COVID-19 pandemic

Table 6 shows the descriptive statistics of all the data in the middle and later stages of the pandemic. Table 7 demonstrates the results of the negative binomial regression analysis of the factors influencing the number of retweets for all help-seeking messages. Both regressions were significant, with a middle period r2 of 0.190 and a later period r2 of 0.319.



TABLE 6 Descriptive statistics.
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TABLE 7 The results of the negative binomial regression.
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For the middle stage of the COVID-19 pandemic, in the content dimension, a significant positive correlation was found between the number of retweets with having pictures or videos (coef = 1.611, p < 0.05), @others (coef = 1.174, p < 0.05), and the length of the text (coef = 0.001, p < 0.05). And there was a significant negative correlation between hashtags (coef = −0.389, p < 0.05) and the number of retweets. In content category dimension, using “COVID-19 patients seeking hospital treatment” as a base comparison, “COVID-19 patients seeking drugs” (coef = −1.263, p < 0.05), “other diseases patients seeking drugs” (coef = −0.749, p < 0.05), “seeking help to optimize management measures” (coef = −0.684, p < 0.05), “seeking supplies” (coef = −1.452, p < 0.05) and other (coef = −1.637, p < 0.05) are five categories getting less retweets, thus supporting hypotheses H1a, H2a, H3a and H4a, H6a. In the user dimension, a significant positive correlation was shown between user verification (coef = 0.323, p < 0.05) and the number of retweets, supporting hypothesis H8a. In the posting location dimension, help-seeking messages posted in a Super Topic (coef = 0.111, p < 0.05) received a higher number of retweets, supporting Hypothesis H9a. Finally, in the speed dimension, the quicker of the first retweet, the higher number of retweets (coef = −0.000, p < 0.05) a post could get, thus, proving Hypothesis H10a.

For the help-seeking messages in the later stage of the pandemic, in terms of content, having pictures or videos (coef = 1.044, p < 0.05) and text length (coef = 0.001, p < 0.05) had a significant positive effect on the number of retweets a post can get. The lower absolute value of sentiment intensity (coef = 0.013, p < 0.05) was associated with the higher number of retweets, supporting hypothesis H5b. In terms of content classification, using the category of “COVID-19 patients seeking hospital treatment” as a basis for comparison, “seeking help to optimize management measures” (coef = −3.089, p < 0.05), “problem counseling” (coef = −1.780, p < 0.05), and “selling drugs” (coef = −2.357, p < 0.05) and other (coef = − 1.733, p < 0.05), are the four categories getting fewer retweets, thus supporting hypotheses H1b, H4b, and H6b. In the user dimension, the higher the number of followers (coef = 0.000, p < 0.05), the higher the number of retweets obtained, and hypothesis H7b was supported. Next, in the posting location dimension, there is a significant positive correlation between Super Topic (coef = 1.532, p < 0.05) and the number of retweets, supporting hypothesis H9b. Finally, in the speed dimension, the quicker to get the first retweet (coef = −0.000, p < 0.05), the more retweets will be obtained, supporting hypothesis H10b.





4 Discussion

This paper explores the changes in content categories, time distribution, and retweeting influencing factors of help-seeking messages on Weibo during three different time periods of the COVID-19 pandemic in China, complementing existing studies on help-seeking messages during the latter two periods of the pandemic and providing a multi-period and multi-dimensional comparison. The results shows that help-seeking messages in the three dimensions of content categories, time distribution, and retweeting influencing factors exhibit different characteristics as the pandemic develops.

In the content categories dimension, the focuses of people’s help-seeking posts varied in different periods. In the middle stage of the COVID-19 pandemic, the number of requests for hospital treatment and drugs for other diseases exceeded the number of requests for medical resources for COVID-19 patients. In the later stage, there were far more COVID-19 patients seeking hospital treatment and drugs than other diseases, and the proportion of COVID-19 patients seeking drugs increased significantly in the later stage, while the categories of patients seeking drugs and supplies for other diseases had disappeared in the later stage. In addition, the percentage of problem counseling category has increased and the posts of selling drugs has appeared in the later stage.

In the time distribution dimension, the temporal distribution of Weibo help-seeking messages in the middle and later stages is plotted and compared with the daily newly confirmed cases. The correlation and time lag between the two are calculated by TCLL. It is found that there is a significant correlation between the daily help-seeking messages and the daily newly confirmed cases in the middle stage of the pandemic, and there is a 16-day time lag. In contrast, there is no correlation between daily help-seeking messages and new cases per day in the later stage, and the overall number of help-seeking messages in the later stage was significantly lower than that in the other stages of the pandemic.

In the retweet influencing factors dimension, combined with existing research on help-seeking messages in the early period, we find that having pictures or videos and text length significantly positively affect the number of retweets in each period. Hashtags did not significantly affect retweets in early and later periods, but they significantly negatively affected retweets in the middle period. @Others only had a significant positive effect on the number of retweets in the later period. Emotional intensity had no significant effect on the number of retweets in the early and middle stages of the pandemic, and the lower the absolute value of emotional intensity, the higher the number of retweets in the later period. The number of followers significantly affected retweets in the early and later periods, but not in the middle period. User verification had a significant effect on getting retweets in the early and middle stages, but it’s not the case in the later stage. Super-Topic did not significantly affect retweets in the preliminary study, but did have affect in the middle and later periods, probably due to the management and the increased influence of super-topic during the Changchun and Shanghai pandemics. Although there was no accelerating speed-related factor in the preliminary study, our study on the middle and later stage shows that the time of the first retweeting can significantly affect the number of retweets of help-seeking messages.

Previous studies on help-seeking messages have mostly focused on the early stage of the COVID-19 pandemic, while the middle and later stages have not been sufficiently researched since the pandemic lasted for 3 years. To address the above issues, this paper fully investigates the Weibo help-seeking messages in the middle and latter stages from the dimensions of content categories, time distribution, and retweet influencing factors, which fills the gap in the existing studies. More importantly, existing research lacks a long-term, multifaceted study of online help-seeking messages during the pandemic period, while this paper compares the three periods of the pandemic in multiple dimensions, covering the beginning of the pandemic as well as the release of the pandemic liberalization policy, which makes up for the shortcomings of the existing research in this field.

In addition, the findings of this paper are also significant. The study found that the focus of help-seeking information varies in different periods. There is no correlation between help-seeking information and newly confirmed daily cases in the later stage of the COVID-19 pandemic, but there is a correlation and time lag between the two in the other periods. In terms of the factors influencing retweets, the factors significantly affecting retweets varied across time, with pictures or videos, and text length significantly affecting retweets in each period. These findings fully demonstrate the evolution of online help-seeking behavior during the COVID-19 pandemic. Many scholars have already focused on exploring and proving the changes in policies, perceptions, and behaviors during the pandemic, and this paper undoubtedly adds another strong empirical proof and makes an important academic contribution.

Since the beginning of the pandemic, China has adopted strict control policies. Showing great respect as a responsible big country, China has always put life first and has been very effective in reducing the number of infections and deaths (71). The World Health Organization (WHO) has praised China’s rapid and robust prevention and control initiatives and recommended that other countries follow suit (72).

However, this paper finds that there is room for improvement in China’s policies when examining online help-seeking messages. The study of the middle stage of the pandemic found that the problem of blocked access to medical care and medication for patients with other diseases that occurred during the closure and control should not be ignored, and that the strict isolation standards caused considerable distress to patients with other diseases, which reminded the government of the need to provide these patients with specialized policy assistance in the future when they encountered the same situation, so as to avoid delays in their treatment.

Furthermore, insufficient supply of resources is also one of the problems manifested in the early, middle and later periods. Resources include medical resources such as hospital beds and medicines, as well as daily supplies such as vegetables and daily necessities. Insufficient supply of medical resources is unavoidable in the face of such serious public health emergencies, but the government still needs to accumulate experience so that it can make a better response to similar situations in the future. Community distribution of supplies is especially critical when transportation is blocked during closures, but there are still problems with the stockpiling and dispatching of supplies, resulting in help-seekers having to post their requests for help online, so the government’s supply and dispatching of supplies needs to be further matured and improved in the face of public health emergencies.

In addition to this, the government should increase its attention to online help-seeking messages. In the early and middle stages, the number of help-seeking messages is closely related to the number of new confirmed cases. Governments need to focus on the commonalities in help-seekers’ problems in order to achieve better management. Social media should also take responsibility and cooperate with the government to contribute to solve the real problems of help-seekers.

The research on the retweeting factors of help-seeking messages in this paper is not only to prove the changes of help-seeking messages in different periods, but also to find out the stabilizing factors among the ones affecting the retweeting of help-seeking messages. Although the other factors show less stable performance, pictures and videos, and the length of the text significantly affect the amounts of retweets in each period. This also provides suggestions for help-seekers when posting help messages: having pictures and videos, and more text length will result in more retweets, thus increasing the chances of being helped.


4.1 Limitations

The impact of policies on China’s pandemic is also significant, but unfortunately, this paper does not cover the empirical study of the impact of policies and help-seeking messages. In terms of help-seeking messages retweeting factors, in addition to the negative binomial regression as a method, the use of neural networks can also be considered. For future research, scholars can dig deeper into the psychological as well as social factors that led to the changes in these help-seeking messages, and they can also verify the impact of policies on help-seeking messages. In addition, scholars can explore other factors that evolved during the pandemic.




5 Conclusion

This paper examines the changes of Weibo help-seeking messages during different periods of the COVID-19 pandemic in three dimensions: content categories, time distribution, and retweeting influencing factors. In the content categories dimension, the content focuses are different in the early, middle, and later periods, and all of them reflect the social needs and social problems in different periods. In the time distribution dimension, there are significant correlations and time lags between new daily help-seeking messages and new confirmed cases in the early and middle stages of the pandemic, which are 8 and 16 days, respectively, but there is no correlation in the late period. In the retweeting influencing factors dimension, pictures or videos and the length of the text significantly and positively influence the amount of retweets in all periods, although some of the factors behave erratically. The conclusions drawn in this paper in content categories can help policy makers to have a clearer understanding of the needs of the society and help to fill the gaps in the policies, as well as to gain experience for possible public health emergencies in the future. At the same time, the conclusions in this paper can provide advice to help-seekers, which can help them get more retweets when they post help-seeking messages. Finally, this paper presents another unique perspective of the COVID-19 pandemic in China at different times to help readers understand the pandemic more deeply.
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Introduction: The secondary impact of the COVID-19 pandemic, leading to widespread psychological challenges, significantly strained international students’ mental health. The present work sought to design and assess the efficacy of an Online Group Logotherapy Protocol, an existential psychology approach developed by Viktor Frankl, to reduce anxiety and depression levels among Iranian international students who were migrants/refugees in different European countries during the pandemic.

Methods: The study recruited 70 students (58 females and 12 males, age range 20–35, 6 EU countries) experiencing moderate levels of anxiety and depression as measured by the Beck Anxiety (BAI) and Depression (BDI) Inventories at pre-test. Half the participants received a short-term closed group intervention comprising 6 online sessions / 90 min of logotherapy. The control group received 6 sessions without specific psychological treatment.

Results: The designed logotherapy sessions consisted of 1. Fundamentals of logotherapy, 2. Existential concerns, 3. Introspection, 4. Self-awareness and growth, 5. Empowering and facing challenges, 6. Meaning of life and conclusions. Five logotherapy techniques were used: Socratic Dialog, Modification of Attitude, Paradoxical Intention, Dereflection, and Logodrama. After the sessions, the post-test MANCOVA analysis showed a more potent effect of logotherapy reducing depression and anxiety than that elicited without intervention. The Eta coefficient suggests that the observed difference explains the effect of logotherapy with a strong power of 89%.

Conclusion: These findings unveil (1) the benefits of online group sessions despite the geographical distance and (2) the relevance of logotherapy effectively reducing depression and anxiety in such complex scenarios where psychological resources and cultural competencies are limited.
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Introduction

The coronavirus pandemic (COVID-19) that broke out in China in late 2019 spread worldwide and ravaged many countries, upending millions of lives. People faced this dangerous and deadly pandemic for months as an unprecedented experience for human beings, and many of them lost loved ones due to the pandemic (1). In addition, a secondary impact of this pandemic was associated with people being forced to change their lifestyles due to severe limitations, shutting down many places, quarantine, isolation, wearing a mask, or confronting severe economic problems. Thus, the unprecedented scenario has profoundly impacted public health and individuals worldwide, presenting unique challenges and stressors (1–4). In the case of international students, where being a foreigner and young were factors of potential vulnerability (5–7), they experienced a significant strain on their mental health when confronting disruptions in their academic and personal lives. Thus, the pandemic has exacerbated feelings of homesickness, loneliness, and depression among this vulnerable group (8, 9). The mental health concerns among international students have been further exacerbated by the challenges posed by the pandemic, including travel restrictions, social isolation, and uncertainty about the future (10). In fact, international students not only confronted the same situation but were also far from their family and friends, enhancing their homesick risk factors and vulnerability to mental health problems. In the case of Iranian international students, their condition of living in different countries as migrants/refugees (11) was added to these factors, highlighting the pressing need for effective mental health interventions tailored to this population. Therefore, in the context of our research project on the use of ‘Logotherapy on Mental Health of Immigrants of the Third Millennium’ (12) and after further literature research on its effectivity, we designed an experimental clinical psychology study to assess the effectiveness of group logotherapy sessions on decreasing levels of anxiety and depression in these international students. For this purpose, a sample of Iranian international students living in European countries who suffered from moderate anxiety and depression during the COVID-19 pandemic was chosen among those who answered our call.


Logotherapy: an introduction to meaning-centered psychotherapy

Logotherapy, an existential psychotherapy approach developed by Viktor E. Frankl, is founded on the belief that the primary human drive is to find purpose and meaning in all circumstances (13, 14). The crux of logotherapy lies in the relentless pursuit of meaning, even in the face of suffering and adversity (15). The four key tenets of logotherapy are (1) Search for Meaning: Individuals are driven to seek meaning in life, in their actions, experiences, and relationships (13, 14); (2) Freedom of Will: Despite circumstances, individuals possess the freedom to choose their attitude toward situations and how they derive meaning from them (13); (3) Responsibility: logotherapy emphasizes taking responsibility for one’s life, choosing how to respond to situations, and thus ensuring a sense of purpose and meaning (13); (4) Suffering and Meaning: Suffering is seen as an opportunity to find meaning, to transform it into a triumph of the human spirit through the search for purpose (16).

Among various therapeutic approaches, logotherapy, has gained recognition for its efficacy in promoting mental well-being (13, 14, 17). This approach has shown promise in alleviating mental health concerns and providing individuals with a sense of purpose and meaning (18). The core principles of logotherapy resonate with the needs of international students during these challenging times, offering a potential avenue for enhancing their mental health outcomes (17) in these current times restricted by limited clinical psychology resources, and cross-cultural competencies.

This study aimed to develop a protocol adapted to young adult migrants based on existing logotherapy research and investigate its effectiveness in reducing moderate anxiety and depression among Iranian international students during the COVID-19 pandemic. Thus, we first search for existing research protocols of logotherapy in such a clinical psychology field to build the one to be implemented. Then, we hypothesized that the participants receiving the logotherapy intervention when compared to a control group, would demonstrate a substantial impact on their mental health, affirming its potential as a vital therapeutic approach to deal with the uncertain current reality times in their complex cross-cultural clinical scenarios (15, 16). This hypothesis would be assessed by employing rigorous statistical analysis, specifically MANCOVA, which has shown significant effectiveness of logotherapy in similar contexts (16).




Methods


Design of the logotherapy intervention

During the inception of this study, the WHO declared COVID-19 as a global pandemic on March 11, 2020 (19). In response, Spain and various other countries implemented strict confinement measures to combat the advancing pandemic (20, 21). Even after a year, confinement measures persisted as an option to curb the virus, causing significant economic, social, and psychological impact (22). Forced confinement led to a range of negative emotions, including frustration, restlessness, sadness, fear, and anger (20, 23). These circumstances have necessitated the reorganization of domestic spaces and increased reliance on virtual systems, adding further stressors (24). The COVID-19 pandemic, like other epidemics, amplifies psychiatric morbidity and induces emotional distress (25).

The professional guidance to Iranian international students during the COVID-19 pandemic to find the meaning of life through interventions such as logotherapy could help them in this process (26). The design of the online group logotherapy intervention was based on two resources: (1) Our previous work (12) where the foundations and applications of logotherapy to improve mental health of immigrant populations were disclosed; (2) The design of the intervention was also based on existing research in the following databases: PubMed, Web of Science, Psychiatry Online, PsycINFO, and MEDLINE, between 2005 and 2021. The terms used to identify relevant studies included ‘logotherapy’, ‘mental health’ and ‘international students’. Only studies that met the following criteria were included in the analysis: (1) Research approach, i.e., quantitative, qualitative, or mixed, is explicitly or implicitly referred; (2) Treatment for mental health symptoms is comprehensively described; (3) The described treatment applied logotherapy principles and techniques; (4) The participants were diagnosed with mental health problem symptoms, such as anxiety, depression, or PTSD. Papers addressing the topic in a general or specific way in other clinical contexts were excluded. During the progress of our project, a second search including 2022 and 2023 to compile emerging literature on the mental status of students during the COVID-19 pandemic was also done.



Effectiveness of the logotherapy intervention protocol


Participants

Iranian international students interested in participating in this study were recruited through the snowball method via unbiased online advertising on social media platforms including Facebook, Twitter, Instagram, and LinkedIn. Advertisements were designed to minimize potential bias, clearly stating the study’s independence and the absence of any affiliation with the researchers. All of them were contacted to verify their profile and to further inform about the study. Rigorous measures, including a one-on-one clinical interview, were employed to verify the absence of disqualifying psychological conditions and treatments, thereby confirming eligibility based on the study’s specific requirements as follows:

Inclusion Criteria: Iranian international university students aged between 20 to 35 years, residing in Europe. Individuals experiencing moderate levels of depression and anxiety, as determined by scores on the Beck Anxiety Inventory (BAI) and Beck Depression Inventory (BDI), indicative of the secondary psychological impact of the COVID-19 pandemic.

Exclusion Criteria: Current use of any psychiatric medications. Engagement in any other form of psychotherapy at the time of the study. Diagnosis with other psychological disorders, specifically obsessive-compulsive disorder (OCD) or Post-Traumatic Stress Disorder (PTSD), to ensure sample homogeneity.

For this research, we developed a dedicated website where volunteers could find all the necessary information regarding participation requirements. After a brief interview (see below) and informed consent, they were redirected to this website to perform a pre-test screening to confirm suitability to be a participant.



Brief interview

The individual clinical interview was a single session conducted for each volunteer who met the initial screening criteria and completed the questionnaires. The interviews were conducted by the primary researcher, who is not only a clinical psychologist but also an experienced psychotherapist. These interviews were integral to the study design, serving to meticulously apply the inclusion and exclusion criteria. During the interviews, the researcher assessed the psychological status of each participant through a standardized set of questions tailored to identify the presence of moderate depression and anxiety related to the COVID-19 pandemic impact.

During the interview, a structured assessment was conducted, which included a review of the volunteers’ medical and psychological histories. This process allowed for a careful consideration of each participant’s suitability for the study, ensuring that their depression and anxiety were indeed attributable to the COVID-19 pandemic, as measured by the BAI and BDI, and not confounded by other factors. Thus, these interviews allowed for the evaluation of other potential psychological conditions that could exclude participants from the study, such as the presence of OCD, PTSD, or current use of psychological medication. This thorough screening process ensured that all participants had a similar baseline related to the specific study parameters, thereby maximizing the internal validity of the research findings. The interview also provided an opportunity to clarify any ambiguities in the questionnaire responses and to establish a baseline for participants’ mental health status.



Clinical instruments

The Beck Anxiety Inventory (BAI) and Beck Depression Inventory (BDI) (27, 28) are self-report inventories widely used for their reliability and validity in measuring the severity of anxiety and depression. They were made available on our website platform in both English and the students’ native language, Persian, to ensure comprehension and accuracy in responses. This bilingual approach was designed to accommodate the participants’ language preferences and to enhance the reliability of the self-reported data by allowing students to express their mental health status in the language they are most comfortable with.

The Beck Anxiety Inventory (BAI), a 21-item self-report inventory, is specifically designed to assess the intensity of anxiety in clinical populations. Each item describes a common symptom of anxiety, and respondents are asked to rate how much they have been bothered by that symptom over the past week on a scale of 0 (not at all) to 3 (severely). The BAI has been validated across diverse populations and settings and demonstrates high internal consistency, with Cronbach’s alpha typically ranging from 0.92 to 0.94, and a good test–retest reliability over 1 week with a correlation of 0.75 (28). The Beck Depression Inventory (BDI) consists of 21 items to assess the intensity of depression. It covers affective, cognitive, and somatic symptoms of depression. Like the BAI, respondents rate each item based on their experience over the past 2 weeks. The BDI is known for its high construct and content validity, with Cronbach’s alpha coefficients regularly above 0.86, indicating excellent internal consistency. It also shows high concurrent validity with other measures of depression and a good test–retest reliability coefficient of around 0.93 for 1 week (27).



Study design

This study was conducted as a single-blind study (only the therapist and researcher were aware of the participants’ group assignments). The intervention protocol finally consisted (see results section) of 6 group sessions where topics and logotherapy techniques were systematically incorporated, allowing for a comprehensive and targeted approach to addressing the mental health concerns of the participants. The control group received 6 sessions without specific psychological treatment. All participants were under the impression that they were receiving group logotherapy sessions, ensuring consistency in their experiences and minimizing potential biases in their responses.



Assessment of efficacy and follow-up on feedback on the online intervention

The individual clinical interviews before the sessions started served as an additional tool to gather important information about the participants’ mental health status and experiences prior to the intervention. The insights gathered from these interviews, along with the pre-test questionnaires and the follow-up on feedback, contribute to a comprehensive evaluation of the intervention’s effectiveness.

To control the effectiveness of the logotherapy online intervention, pre-test and post-test questionnaires were administered to each participant. By comparing the responses before and after the intervention, changes in participants’ mental health could be measured, providing insights into the impact of the logotherapy intervention.

The follow-up on feedback regarding the intervention involved recording the therapy sessions and transcribing the contents of interest. This allowed the researchers to analyze and evaluate the feedback provided by the participants. By reviewing the recorded sessions and analyzing the transcriptions, the researchers gained valuable insights into the participants’ experiences and perceptions of the intervention.



Statistical analysis

The results were analyzed using the MANCOVA (Multivariate Analysis of Covariance) test and Student t-test comparisons. Assumptions were examined, including canonical correlation, homogeneity of variance–covariance matrices, homogeneity of interactive effects, and homogeneity of regression slopes. All four assumptions were met. Analyses were conducted using IBM SPSS Statistics software (version 26). Statistical significance was considered at p < 0.05.





Results


Systematic search on logotherapy and mental health

The PRISMA flow chart at four levels was as follows:

Level 1, Identification: Following these criteria, the search yielded 430 records (408 after duplicates were removed) as possible analysis sources. After reading the titles of the initially selected articles, 299 papers were included.

Level 2, Screening: After reviewing the abstracts, we identified 143 articles for further consideration. Within this group, 39 studies specifically focused on logotherapy and mental health issues. The remaining 104 articles examined the mental health of international students during the COVID-19 pandemic. Notably, there were no studies found that investigated the application of logotherapy to the mental health of international students in the context of the COVID-19 pandemic.

Level 3, Suitability: The number of full-text articles considered for eligibility was 112, including 29 on logotherapy and mental health and 83 on international students’ mental health during COVID-19.

Level 4, Inclusion: Table 1 summarizes the 26 empirical studies illustrating the effectiveness of logotherapy in various contexts, including managing anxiety and depression (Table 1A, 17 studies) and illuminating the adverse impact of the COVID-19 pandemic on the mental health of international students (Table 1B, 9 articles). Most of these studies demonstrate positive outcomes in depressed patients, aligning with our hypothesis that logotherapy can be an effective psychotherapy for alleviating moderate anxiety and depression resulting from the secondary impact of the COVID-19 pandemic. For instance, Kim and Choi (42), showed in their research that, after participating depressed older adults in logotherapy, they discovered their lives were unique and meaningful. Discovery of the meaning in life helped to reduce their depressive symptoms and to infuse their lives with vitality and confidence. Also, after completing the logotherapy, they wanted to do something meaningful for others. These outcomes have significant implications for preventing depression and improving psychological health in older adults with depressive symptoms, as well as in other countries. Despite few studies on international students, they shed light on the mental health challenges they faced due to the pandemic’s secondary effects. The comprehensive analysis emphasized the urgent need for targeted interventions and support mechanisms to address their unique mental health concerns. In addition, during the progress of the current study, emergent literature supporting the critical status of mental health in international students was found, as summarized in Table 1C.



TABLE 1 Studies on the effectiveness of logotherapy on mental health [2005–2021; (A)], those warning on the critical status of the Mental Health of International Students during the COVID-19 Pandemic [2020–2021; (B)] and update of emerging literature (2022–2023) on this issue (C).
[image: Table1]



Design of the logotherapy intervention protocol

The logotherapy intervention was designed as short-term closed group sessions, with each session lasting 90 min throughout 6 sessions. The control group also had the same number and duration of sessions; however, no specific psychological treatment was administered to this group (82). The logotherapy intervention, topics, and tools are described below and summarized in Figure 1.

[image: Figure 1]

FIGURE 1
 Designed group logotherapy intervention protocol: sessions, topics and techniques used.




Session structure and objectives

The sessions were structured to facilitate engagement and meaningful participation of the participants. During Session One, essential introductory aspects of logotherapy were presented, including its founder, Victor Frankl, and its theoretical foundations. This set the stage for subsequent sessions, outlining a framework to navigate the complexities of participants’ mental well-being.

1. Fundaments of Logotherapy – In Session 1, participants were introduced to the fundamental concepts of logotherapy and the formation of the group, engaging in Socratic Dialog and Modification of Attitude techniques to set the stage for meaningful discussions.

2. Existencial concerns – During Session 2, participants explored meaningful life goals and confronted their fears, applying Socratic Dialog, Modification of Attitude, Paradoxical Intention, and Dereflection techniques to navigate these existential concerns.

3. Introspection – Session 3 involved reflecting on personal achievements and artistic interests, utilizing Socratic Dialog, Modification of Attitude, Paradoxical Intention, and Dereflection techniques to stimulate introspection.

4. Self-awareness and growth – In Session 4, participants shared their life failures and identified their strengths and weaknesses, applying Socratic Dialog, Modification of Attitude, Paradoxical Intention, and Dereflection techniques to promote self-awareness and growth.

5. Empowering and facing challenges – Session 5 focused on facing challenges and engaging in a time travel exercise (Logo Drama), incorporating Socratic Dialog, Modification of Attitude, Paradoxical Intention, Dereflection, and Logodrama techniques to empower participants and encourage continued daily relaxation practices.

6. Meaning of life and conclusions – During Session 6, participants practiced Logodrama and articulated the unique meaning of life, utilizing all five techniques with a particular focus on Logo Drama. The session provided a conclusion for all preceding sessions, effectively concluding the therapy series.



Techniques and tools

Five logotherapeutic techniques were employed throughout the sessions: Socratic dialog, Paradoxical intention, Dereflection, modification of attitude, and Logodrama. These techniques were instrumental in encouraging active reflection, challenging assumptions, and fostering a shift in participants’ perspectives, essential for their mental health improvement.

1. Socratic Dialog: Engaging individuals in thought-provoking dialogs to facilitate self-reflection and a deeper understanding of their values and meaning (15).

2. Modification of Attitude: This technique involves altering one’s perspective and attitude toward an unavoidable situation, emphasizing the power of choice in interpreting the situation positively (13).

3. Paradoxical Intention: Encouraging individuals to confront their fears or anxieties often diminishes the fear’s hold over them (17).

4. Dereflection: Shifting focus from one’s problems by engaging in activities that direct attention away from the problem, aiding in achieving a healthier perspective (17).

5. Logodrama: Logodrama employs dramatic enactments or role-playing to explore and understand personal values, conflicts, and potential meanings in life (15).



Tasks and reflection

Tasks assigned in each session were meticulously designed to encourage self-reflection and introspection, aiming to bring out meaningful insights from the participants. These tasks ranged from identifying personal values and fears to envisioning life goals within specific timeframes. Addressing these existential dimensions encouraged participants to confront their fears and anxieties, facilitating a transformative experience.

Long-Term Impact – The longitudinal nature of the sessions, reinforced by subsequent session tasks, emphasized continuity and practice, nurturing a sustained engagement with the principles of logotherapy. By envisioning and setting personal goals, acknowledging strengths and weaknesses, and engaging in therapeutic introspection, participants were better positioned to manage the challenges posed by the pandemic and enhance their mental well-being over time.

Empowering the Participants – The final session incorporated the powerful technique of logo drama, enabling participants to narrate their life journey, and emphasizing personal growth and resilience. This exercise aimed to empower the participants, highlighting their unique life narratives, thereby fostering a sense of purpose and meaning amidst adversities.



Sample of participants

Recruitment - In response to our recruitment advertisement, over 130 individuals expressed interest in participating in the study. Following a thorough review process against the established inclusion and exclusion criteria, approximately 80 volunteers were selected to proceed to the clinical interview stage. The remaining 50 or so individuals were not selected for various reasons such as not meeting the specific research criteria, being outside the age range, using psychological medications, or undergoing other forms of psychotherapy.

Dropouts and treatment adherence – Adherence to the treatment protocol was a critical inclusion criterion for analysis. Consequently, only data from those who attended all six 90-min sessions and fully participated in the required exercises and homework was included. This process ensured that the treatment effects measured were based on complete participation, providing a clear and undiluted assessment of the intervention’s effectiveness.

Final sample of participants – Finally, this study involved 70 participants who suffered from moderate anxiety and depression according to their pre-tests. Three experimental sets (Set 1: December/ 2021–January/ 2022; Set 2: March–April/2022; Set 3: November–December/2022) were needed to achieve the total sample size. In each set, the participants were randomly divided into two groups, counterbalanced per sex/gender. The final composition was logotherapy group (n = 35) and the Control group (n = 35).



Effectiveness of the logotherapy intervention protocol in Iranian international students

Participants living in 6 different countries (Spain, UK, France, Austria, Germany and Italy) were randomly divided into the control (n = 35, 6 males and 29 females) and the logotherapy group (n = 35, 5 males and 30 females) balanced per sex. The age range for participants ranged from a minimum age of 20 to a maximum age of 35, showcasing a focused span of ages within the study. The mean scores for post-anxiety and post-depression were calculated for the overall sample and further stratified by group and per gender (Figure 2).
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FIGURE 2
 Geographical distribution per sex of Iranian international student participants in Europe during the COVID-19 pandemic.


Multivariate analysis of covariance indicated a significant effect of ‘treatment group’ on anxiety and depression scores (F = 204.084, 2 dg, p < 0.001), with an eta squared coefficient (Pillai’s trace, η2 = 0.870) indicating that the observed difference accounted for 89% of the variance in the logotherapy intervention. In addition, the univariate analysis of covariance indicated that logotherapy significantly affected anxiety (F = 267.490, 1 dg, η2 = 0.812, p < 0.001) and depression (F = 208.810, 1 dg, η2 = 0.771, p < 0.001) scores in the logotherapy group when compared to the respective scores in the control group.

Figure 3A illustrates the anxiety and depression scores among control and logotherapy group participants before (Pre-test, both between groups differences were n.s.) and after (Post-test, Anxiety, t = 12.3048, 68 df, p < 0.0001 vs. control group; Depression, t = 12.0980, 68 dg, p < 0.0001 vs. control group) group sessions. Post-test results are also depicted per males and females in the table (Figure 3C, Anxiety, Males: t = 4.2610, 9 df, p = 0.0021 vs. control males; Females: t = 11.6594, 57 df, p < 0.0001 vs. control females; Depression, Males: t = 4.8520, 9 df, p = 0.0009 vs. control males; females: t = 10.9379, 57 df, p < 0.0001 vs. control females). No gender differences were found in the efficiency of logotherapy (Figure 3B).
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FIGURE 3
 Pre- and post-test anxiety and depression scores. Results are expressed as individual values and/or mean + SD. (A) Control and logotherapy groups; (B) Post-test scores of (A) depicted per sex; (C) Pre- and post-test anxiety and depression scores in the logotherapy group per sex. Statistics: **p < 0.01, ***p < 0.001 vs. respective control group.





Discussion


Logotherapy: an introduction to meaning-centered psychotherapy

Logotherapy, an existential psychotherapy approach developed by Viktor E. Frankl, is founded on the belief that the primary human drive is to find purpose and meaning in all circumstances (13, 14). The crux of logotherapy lies in the relentless pursuit of meaning, even in the face of suffering and adversity (15). The four key tenets of logotherapy are (1) Search for Meaning: Individuals are driven to seek meaning in life, in their actions, experiences, and relationships (13, 14); (2) Freedom of Will: Despite circumstances, individuals possess the freedom to choose their attitude toward situations and how they derive meaning from them (13); (3) Responsibility: logotherapy emphasizes taking responsibility for one’s life, choosing how to respond to situations, and thus ensuring a sense of purpose and meaning (13); (4) Suffering and Meaning: Suffering is seen as an opportunity to find meaning, to transform it into a triumph of the human spirit through the search for purpose (16).



Logotherapy and improvement of mental health

Logotherapy has been widely applied in clinical practice to help individuals overcome mental health challenges. However, some critics argue that while logotherapy’s focus on meaning is valuable, it may oversimplify the complexities of mental health issues (83). The literature review presented a substantial body of evidence supporting the positive effects of logotherapy on different mental health outcomes. Here, we discuss the notable findings and trends observed in these studies:

The tailored application of logotherapy to address unique circumstances highlights its versatility and adaptability. The existential dimensions addressed by logotherapy resonate with individuals dealing with life-threatening illnesses and challenges, offering a sense of purpose and meaning. Thus, logotherapy has effectively addressed anxiety and depression across various existential scenarios such as mothers of children with cancer and individuals with advanced cancer (33, 37, 84); managing distress, demoralization, and hopelessness in cancer patients (44, 85); reducing existential loneliness and anxiety about death (85), enhancing hope of life (36), and improving self-esteem and happiness among teenagers (34). In other specific populations, such as diabetic patients with depression, logotherapy has effectively reduced death anxiety, increased hope, and improved medication compliance (41). The potential of logotherapy in enhancing spiritual well-being is also evident as shown in male cardiovascular patients were also reduced their anxiety (86). This indicates that logotherapy transcends the psychological domain and extends to the spiritual realm, promoting holistic well-being.

Logotherapy’s efficacy is not limited to physical health conditions; it extends to mental health challenges various demographics face. For instance, group logotherapy has benefited community-dwelling older adults with depressive symptoms Kim and Choi (42), adolescents struggling with internet addiction (43) or cyberbullied during the COVID-19 pandemic targeting depressive symptoms (87). These findings suggest the potential of logotherapy in addressing contemporary mental health issues.

Overall, the extensive body of research underscores the positive effects of logotherapy on mental health. From reducing anxiety and depression to enhancing existential well-being and spiritual dimensions, logotherapy stands as a promising psychotherapeutic approach for improving mental health outcomes across diverse populations.



Mental health problems among international students during the COVID-19 pandemic

The COVID-19 pandemic has had a profound impact on global mental health, especially among international students. Recently, emergent studies are providing a comprehensive view of the mental health struggles experienced by international students during the pandemic. Notably, the prevalence of mental health problems, including anxiety and depression, among this demographic has been a significant concern. Studies such as those by Iftikhar et al. (8) and Kim and Choi (42) shed light on the prevalence of mental health problems, highlighting the need for targeted interventions. Additionally, factors exacerbating mental health issues among international students have been identified. Discrimination has emerged as a prominent factor affecting international students’ mental health during the pandemic, as evidenced by the study of Maleku et al. (9). Furthermore, the study by Antwi et al. (54) highlights how factors such as age, gender, chronic health conditions, and having an infected relative can contribute to mental health challenges. Moreover, the interplay between social support and mental health has been explored. The study by Ke et al. (53) underscores the protective effect of social support on international students’ mental health. Conversely, studies like Reid et al. (70) demonstrate that lack of social support can exacerbate anxiety and depression during the pandemic.

The experiences and effects of the pandemic and related stressors on international students vary across different contexts. Studies such as those by Um et al. (71) and Yuan et al. (88) provide insights into how discrimination, fear of infection, academic challenges, and social restrictions impact mental health outcomes. Additionally, some studies like Collins et al. (73) explore the role of environmental factors, such as access to green spaces, in mitigating stress among international students.

In summary, the mental health of international students during the COVID-19 pandemic is a multifaceted issue influenced by various factors including discrimination, social support, fear of infection, and academic challenges. Addressing these challenges requires tailored interventions considering the unique circumstances of international students, thus highlighting the importance of research in informing targeted mental health support.



Efficacy of group logotherapy sessions enhancing the mental health of Iranian international students during the COVID-19 pandemic

The group logotherapy sessions conducted in this study aimed to address the mental health challenges faced by Iranian international students due to the secondary impact of the COVID-19 pandemic. The purpose was to mitigate moderate anxiety and depression, prevalent among this demographic sample, by employing the designed logotherapeutic intervention. In the results section and here, several key concepts of the study and intervention are dissected and discussed.

Interpretation of Results – The MANCOVA analysis revealed a significant effect of logotherapy on anxiety and depression, supported by an impressive η2 value of 0.89. This indicates a substantial enhancement in mental health among participants, affirming the potency of logotherapy as an intervention.

Connection to Hypothesis – The notable impact of logotherapy on anxiety and depression corroborates our initial hypothesis, emphasizing its effectiveness in reducing mental health challenges linked to the pandemic’s secondary impact. These findings underscore logotherapy’s potential as a valuable psychotherapeutic approach in addressing mental health issues during challenging times like the pandemic.

Comparative Analysis – Aligning with our initial hypothesis, which postulated logotherapy’s effectiveness in alleviating anxiety and depression exacerbated by the pandemic’s secondary impact, this study underscores the significance of logotherapy in the mental health domain. The empirical evidence presented here stands in harmony with existing literature, corroborating the positive influence of logotherapy on mental health, as demonstrated by Adhiya-Shah (89), Längle and Klaassen (90), Lewis (91), and Martínez and Flórez (92). Our study further adds to this body of evidence, emphasizing its efficacy within the context of Iranian international students during the pandemic.

Control group – The control group did not receive any specific psychological therapy. Despite the study’s single-blind design, where participants were unaware of their group assignment, we maintained the integrity of the control condition. In the first session, after participants were acquainted, the therapist engaged the group in a discussion about Victor Frankl’s life story, especially his experiences during the Holocaust. While the conversation initially centered on Frankl’s life, it gradually shifted to more general yet engaging topics. For example, we posed hypothetical scenarios to the participants, such as what choices they might make if they had one billion dollars. These discussions were designed to be thought-provoking and to foster group interaction without providing any therapeutic intervention.

It is important to note that these sessions were structured to control for participant engagement and therapist contact time without introducing therapeutic elements. This approach was taken to ensure that any differences observed between the control and treatment groups could be attributed to the logotherapy intervention itself rather than to nonspecific factors such as group cohesion or discussion on meaningful topics.

Critical Mental Health Status of the International Students – The comprehensive review of the literature on the mental health of international students since the beginning of the COVID-9 pandemic, when the current project was started, was corroborated by an important number of emerging studies that put efforts to provide scientific evidence of their critical status. As summarized, various aspects of the mental health of international students during the COVID-19 pandemic have been reported worldwide (8, 9, 53) (more recorded in Tables 1B,C).

Gender Differences and Implications Although, in our study, the analysis result of reducing anxiety and depression in both female and male were almost similar, in delving into the results of this study, it is essential to address the gender disparity among participants and its implications on mental health. Our research revealed a substantial representation of females (84%) in the study compared to males (16%) (33, 35). This aligns with existing research indicating a higher prevalence of mental health challenges, including anxiety and depression, among females. Notably, females were more inclined to engage in therapy groups and express themselves openly during both individual and group sessions (34, 87). The prevalence of females participating in the logotherapy group underscores the importance of tailoring interventions to address the specific mental health needs of this demographic.

Age-Related Insights and logotherapy’s Efficacy – Participants, aged 20–35, brought a range of life experiences to the group logotherapy sessions. Their varied perspectives, shaped by the shared challenge of the COVID-19 pandemic, enhanced group dynamics and supported a rich therapeutic dialog. This diversity proved beneficial, allowing participants to share and leverage coping strategies, which enriched the intervention’s effectiveness without being hindered by age differences. Such dynamics illustrate the adaptability of logotherapy across life stages and its potential to inform on how age-related factors contribute to therapy’s impact.

Clinical Effectiveness and Participant Transformations – The logotherapy sessions yielded outcomes that surpassed expectations. Participants reported significant personal revelations that aided in alleviating anxiety and depression, resonating with literature that documents similar therapeutic successes Kim and Choi (42). Clinically, these sessions fostered a sense of purpose and self-awareness among participants, empowering them to face life’s challenges more robustly. The process validated logotherapy’s effectiveness, particularly for our demographic of Iranian international students in Europe during the pandemic.

Personal Growth and Meaning Reconstruction – Participants’ accounts of personal transformation highlighted the profound impact of logotherapy. Many described a shift from existential despair to discovering personal significance and purpose, a finding consistent with the core principles of logotherapy. These narratives underscore the therapy’s power in catalyzing a redefinition of life’s meaning, even amidst adversity, providing strong clinical support for its use as detailed in existing literature. For example, one participant initially expressed a sense of nihilism, stating in the first session that “life is meaningless and not valuable.” However, by the end of the program, her viewpoint had shifted dramatically. She recognized that her initial belief was a reflection of her despair and reported that she had found profound and personal meanings in her life, declaring it to be valuable and purposeful. Similar sentiments were echoed by the majority of participants.

Impact of Context and Online Sessions – Furthermore, as this study involved Iranian international students dispersed across various European countries, it is crucial to acknowledge the impact of different contextual and country-specific scenarios on the effectiveness of logotherapy (33, 93). Despite the varied contexts, logotherapy consistently proved effective in alleviating mental health challenges among the participants. Particularly noteworthy was the utilization of online sessions for group therapy, overcoming physical barriers and enabling individuals to engage in therapy despite being alone in a foreign country (87, 93). This highlights the adaptability and accessibility of logotherapy, especially in the context of the COVID-19 pandemic.

Online Group Therapy – The group therapy sessions in this study were conducted online, a mode of intervention that has been gaining prominence in recent times (87). Online therapy has proven to be effective and accessible, overcoming geographical barriers and allowing individuals to participate in therapy sessions from the comfort of their own space (40). This online approach was especially relevant for our study, where participants were Iranian international students located across different European countries, emphasizing the significance and versatility of remote interventions.

Strength of the current study – The comparison with existing literature is essential in highlighting the novelty and importance of our research. While our study contributes to this body of research, it stands out with its unique characteristics: (1) While there are studies that explore mental health in international student populations, our research fills a gap by explicitly focusing on the unique experiences of Iranian international students during the COVID-19 pandemic. Our study specifically targets Iranian international students who are migrants or refugees in European countries, a population that faced distinct challenges during the pandemic with additional stressors due to being young immigrants/refugees. This scenario can be more significant for females (11). Therefore, inclusion of predominantly female participants in our study population is noteworthy, as it sheds light on the mental health challenges this specific demographic population faces. (2) The outcomes of the present study underscore the significance of logotherapy as a promising approach for enhancing psychological well-being in complex scenarios. While contributing to the growing literature on mental health interventions for international students during the pandemic, the present work designed, implemented and assessed the effectiveness of an online logotherapy intervention, providing a valuable avenue for addressing the mental health concerns of migrant and refugee students. (3) Additionally, our study incorporates a logotherapy intervention delivered through online platforms, a distinctive approach compared to previous studies. The use of online platforms allows for overcoming geographical barriers, isolation and loneliness and enhances accessibility to mental health interventions for this population. It is also important to note that, while in this study the interventions were offered for free, in any other case online sessions can help to reduce costs. To the best of our knowledge, few previous studies have explored logotherapy specifically in an online context for international student populations. This integration of logotherapy principles and techniques via online platforms provides a novel and innovative approach to addressing mental health concerns in this student population during challenging circumstances under a discreet access format.

Replication of the Study – To replicate the study and achieve comparable results, the group protocol requires an individual who is both a trained psychotherapist and a trained Logotherapist. The delivery of the logotherapy intervention requires not just familiarity with its principles but also the ability to apply them therapeutically, which necessitates specific training in logotherapy techniques. In addition, the psychotherapist’s broader clinical skills are essential for managing group dynamics and addressing any clinical issues that may arise during the sessions.

Limitations – Acknowledging limitations is crucial for comprehensively understanding the study’s scope. While appropriate for this study, the sample size may somewhat constrain the generalization of the results to a broader population. Additionally, variations in cultural contexts among international students could introduce potential biases and influence the study’s outcomes. These limitations highlight the need for cautious interpretation and encourage future research to address potential biases and contextual factors.

Practical applications – For these results to be translated into real-world strategies and interventions to support the mental well-being of Iranian international students in Europe, identifying actors, niches and resources is essential. We consider that first actors should be universities, as the educational but also social niche of these subjects, and the ones with immediate and stronger capacity to help them counteract stigma and loneliness. Conversely, the university community can be seen as a precious change source. Some universities already have programs to care for the mental health of (any) students, providing external (but also internal) professional support, and they have experienced a worrisome increase in demand in this new COVID-19 pandemic era. Specific programs for their international students, mostly immigrants/refugees, will likely be driven by their associated NGOs in collaboration with National CAR (Committees for Refugee Assistance). For instance, Universitats Refugi (Refugee program) from Fundació Autònoma Solidaria, Universitat Autònoma de Barcelona, and Catalonian CAR (94) have specific ‘welcome-training-awareness-network’ social programs aimed to boost the university’s capacity to offer assistance and uphold the rights of migrants/refugees. Similarly, at the international level, UNICA (Institutional Network of Universities from the Capitals of Europe) also has the ‘Academic Refuge’ (95), a strategic partnership to promote core academic values and welcome refugees and threatened academics to European campuses, with granted financial support from the European Commission under the Erasmus+ program managed by Norwegian National Agency. However, specific mental health programs should complement social programs if they want to address the current gap that exists between academic/social and clinical support.

Future directions – To build on this study, future research could explore tailored applications of logotherapy in various cultural contexts, incorporating insights from the referenced literature. As suggested by Zhang et al. (60), investigating the long-term effects and sustainability of logotherapy interventions is essential for a comprehensive understanding of its lasting impact on mental health. Moreover, comparative studies could assess the effectiveness of logotherapy in diverse populations, as proposed by Adhiya-Shah (89), to further validate its potential as a universal mental health intervention.




Conclusion

In conclusion, in the present study, we designed and demonstrated the efficacy of an online logotherapy intervention reducing the anxiety and depression of Iranian international students who are migrants or refugees in Europe during the COVID-19 pandemic.

Our study contributes to the existing literature on the mental health of international students in this challenging period and unveils two key findings: (1) The benefits of online group sessions, highlighting the effectiveness of delivering interventions despite geographical distance, (2) The relevance of logotherapy in effectively reducing depression and anxiety in the unique and challenging contexts where psychological resources and cultural competencies are limited. Through targeted interventions and structured sessions incorporating logotherapy techniques, such as paradoxical intention and modification of attitude, participants were encouraged to reflect, set goals, and envision a meaningful life. The sessions fostered introspection, self-awareness, and empowerment in participants, contributing to ameliorating moderate depression and anxiety prevalent within this population.

The findings of the present research advocate for integrating logotherapy into mental health interventions, offering a promising avenue for enhancing the well-being of individuals grappling with psychological challenges.
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Trend of suicide by self-immolation in a 13-year timeline: was the COVID-19 pandemic a potentially important stressor?
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Introduction: Self-immolation is an uncommon way of attempting and committing a suicide, with a fatality rate of 80%. The risk factors in self-immolation victims vary depending on demographic characteristics, socio-economic and cultural factors as well as religious beliefs. Whether the COVID-19 pandemic was a potentially important stressor for self-immolation is still unknown, with insufficient studies examining this issue. Therefore, in this study, we aimed to examine the trend of self-immolation in a 13-year timeline, and the potential association of COVID-19 pandemic with the increase in the incidence and severity of self-immolation injuries in Serbia in 2021.

Materials and methods: The study included hospitalized patients due to intentional burns caused by self-immolation in the period from January 1, 2008 to December 31, 2021. Joinpoint regression analysis was used for the analysis of continuous linear trends of self-immolation cases with change points.

Results: While a rising trend was observed in the 2008–2013 time segment, followed by a decline in the upcoming 2013–2016 time segment, a significant increase reached its maximum during COVID-19 pandemic (2021), with annual percent change of 37.1% (p = 0.001). A significant increase in the median number of cases per year was observed during 2021 compared to the previous periods (7.5 vs. 2). Frequency of patients with a psychiatric diagnosis vs. those without a psychiatric diagnosis was significantly higher during than before the COVID-19 period (66.7 vs. 36.1%, p = 0.046).

Conclusion: In our study, a significant increase in the frequency of suicide attempts by self-immolation during COVID-19 pandemic was noticed. There was also an increased frequency of pre-existing psychiatric illness among patients during the pandemic period. With limited high-quality data available, the study adds to a rising body of evidence for assessment of outcomes of the pandemic on mental health and recognition of stressors for self-immolation.
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1 Introduction

More than 800,000 people die due to suicide every year, with self-harm being one of the leading causes of death worldwide (1). Most commonly described risk factors for suicidal behavior are previous suicide attempts, family history of suicidal behavior, mental illness, abuse trauma history (especially in childhood), anxiety disorder, as well as recent major stressor or impending crisis (2–7).

At the very beginning of the COVID-19 pandemic, many experts warned of the potential rise of suicide incidences with various reports emerging in the literature, though of debatable quality (8). Social isolation, fear of illness, death, job loss, sleep disorders, and lack of access to healthcare seem to have led to an increase in the frequency of psychiatric diagnoses and exacerbation of the previously existing mental disorders (9–11). Moreover, lifestyle changes resulting from COVID-19 have impacted symptom severity and recovery time, contributing to overall poor health outcomes (12). Recent studies have indicated that a lack of physical activity and a higher carbohydrate diet during isolation have led to poorer sleep patterns, indirectly affecting mental health (13). Finally, the association between the COVID-19 pandemic and frequency of suicidal thoughts, as well as the rise of suicide rates is being examined extensively, but only few have analyzed the incidence of self-immolation during the COVID-19 pandemic (14, 15).

Self-immolation is an uncommon way of attempting and committing a suicide. The demographic characteristics and risk factors in self-immolation victims vary depending on socio-economic factors, cultural factors as well as religious beliefs (14–18). Comprising from 0.4 to 40% of total burn center admissions worldwide, it is accompanied by high mortality of up to 80%, prolonged hospitalizations, frequent complications, as well as serious physical and psychological consequences in surviving patients (14, 15, 17, 18). Although not one of the common ways to attempt suicide in highly developed countries, it is very common in certain populations in the Middle East and Asia. In Europe, middle-aged men with a history of diagnosed psychiatric illness are most likely to choose this method of self-harm. In Asian countries, young, married women most often opt for self-immolation that is usually associated with cultural specificities, religion, and lifestyle (1, 2, 5, 7, 15–18).

In general, not many studies analyzed the incidence and factors related to self-immolation in the literature, with only two studies examining the impact of COVID-19 pandemic to the related topic. These studies conducted in Australia and Brazil found an increase in the incidence and severity of self-immolation injuries during COVID-19 (15, 18). While other historic events have been described to increase the risk of suicidal behavior, known risks of self-immolation related to recent events are limited and are yet to be explored. Therefore, in this study, we aimed to examine the trend of self-immolation in a 13-year timeline, and the potential association of COVID-19 pandemic with the increase in the incidence and severity of self-immolation injuries in Serbia in 2021.



2 Materials and methods

This retrospective cohort study was conducted at the Clinic for Burns, Plastic and Reconstructive Surgery of the University Clinical Center of Serbia (UCCS). The clinic serves as a national burn referral center, providing extensive burn injuries care for the entirety of Serbia’s population of 6,664,449 inhabitants. The studied population included patients hospitalized for burns caused by intentional self-immolation with suicidal intent between January 1, 2008, and December 31, 2021. The study inclusion criteria were inpatients treated for burn injuries with intentional self-immolation with suicidal intent as the confirmed cause of injury, whether self-reported or by a third-party (family member, eyewitness, or the accompanying medical care professional from the referring hospital). For cases where verbal confirmation was not possible, prior written or electronic patient data records were used with the clinical presentation and psychiatrist’s consultation to confirm the cause of injury. To ensure the accuracy of the supplementary medical data, all patient records were checked using ICD-10 coding system. ICD-10 codes checked for the inclusion into the study were: X70-X84 and/or Y87 (recent or past patient medical data), or F00-99, when combined with ICD-10 codes: T20-T27.7, T29.1-4. All individuals treated as outpatients, whether because of not meeting the Burns Unit admission criteria or per their own request, as well as the patients with insufficient background medical data combined with an unclear cause-of-injury scenario and/or non-distinct clinical presentation where self-immolation with suicide intent could not be confirmed were excluded from this study. After obtaining the Ethics Committee’s approval (number: 808/13, date 30 May 2022), the following patient data were extracted: general demographic data (age, sex), presence of psychiatric disorders, mechanism of injury, total body surface area (TBSA) affected (%), modified Baux score, presence of surgical intervention, length of hospital stay, and outcome. Regarding psychiatric disorders categorization, depression and bipolar disorders were classified as affective disorders, while psychotic disorders included schizophrenia and other related disorders. According to the mechanism of self-immolation, patients were categorized into two groups: (1) petrol, and (2) other flammable substances. Percentage of TBSA affected (%) was determined using the “Wallace rule of nines” which divides the body into regions that represent 9% or multiples of 9% of TBSA, and “the rule of palm” in which the surface area of the patient’s palm (including the fingers) is considered to be approximately 1% of the TBSA, as appropriate. Modified Baux scores were calculated as follows: age + TBSA (%) burned +17 (in case of inhalation injury). The outcome was depicted as the percentage of fatal outcomes in both cohorts.


2.1 Statistical analysis

Numerical data are presented as means with standard deviations, or medians with minimum and maximum values. Categorical variables are summarized by absolute numbers with percentages. Joinpoint regression analysis was used for the analysis of continuous linear trends of self-immolation cases with change points. The joinpoint regression analysis involves fitting a series of joined straight lines on a log scale to the trends in the annual self-immolation incidence (19). Differences in demographic, clinical and burn injury data before and during COVID-19 epidemic in Serbia were assessed by Student’s test or Mann–Whitney test for numerical data, according to data distribution, while Chi-square or Fisher’s exact test was used for categorical data. Fisher’s exact test was used in situations where the expected cell counts were fewer than 5. In all analyses, the significance level was set at 0.05. Statistical analysis was performed using Joinpoint Regression Program—Surveillance Research Program version 5.0.2 (20), and IBM SPSS statistical software (SPSS for Windows, release 25.0, SPSS, Chicago, IL, United States).




3 Results

This study included 51 patients hospitalized due to burns caused by self-immolation in the period from 2008 to 2021 (Figure 1).
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FIGURE 1
 Number and trend of self-immolation suicide attempts per year from 2008 to 2021.


Joinpoint regression analysis of linear trends of self-immolation suicide attempts identified the following three segments: 2008 to 2013; 2013 to 2016; and 2016 to 2021, with two change points. While a rising trend was observed in the 2008–2013 time segment, followed by a decline in the upcoming 2013–2016 time segment, a significant increase reached its maximum during COVID-19 pandemic (2021), with annual percent change of 37.1% (p = 0.001) (Table 1). A significant increase in the median number of cases per year was observed during 2021 compared to the previous periods (7.5 vs. 2).



TABLE 1 Join point regression analysis of self-immolation suicide attempts 2008–2021.
[image: Table1]

Based on the time of proclamation of COVID-19 pandemic, patients were divided into two groups: pre-COVID-19 (n = 36) and COVID-19 (n = 15). In the COVID-19 period, an increase in the number of cases was recorded in contrast to the pre-COVID period (median number of cases per year 7.5 vs. 2). Demographic, clinical, and burn injury data for both groups are presented in Table 2.



TABLE 2 Demographic, clinical and burn injury data.
[image: Table2]

Patients hospitalized in the COVID-19 period were older than patients hospitalized in pre-COVID period (49.7 vs. 41.6 years). History of psychiatric illness, such as an established diagnosis prior to the event, was present in 45.1% of patients. Frequency of patients with a psychiatric diagnosis vs. those without a psychiatric diagnosis was significantly higher during than before the COVID-19 period (66.7 vs. 36.1%, p = 0.046). In particular, there was an increase in affective psychiatric diagnoses during the COVID-19 period (33.3 vs. 11.1%) (Figure 2).

[image: Figure 2]

FIGURE 2
 Self-immolation patients according to psychiatric history and presence of affective disorder before and during Covid-19 pandemic.


The most common mechanism of self-immolation in both groups was gasoline pouring (COVID-19 60% vs. pre-COVID-19 75%), with an increase in frequency of other mechanisms of self-immolation during COVID-19 (25.0 vs. 40.0%). Although the total body surface area (TBSA) affected and modified Baux score did not change significantly during versus before COVID-19, a decrease in number of surgeries and shorter length of hospitalization was observed during the COVID-19 period (53.3 vs. 66.7%, 10 vs. 21 days, respectively) (Figure 3). Total body surface area according to length of stay in survived self-immolation patients is presented in Figure 4. The number of patients with lethal outcome increased during the COVID-19 period (60.0 vs. 44.4%) (Table 2).
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FIGURE 3
 Total body surface area of self-immolation patients from 2008 to 2021.


[image: Figure 4]

FIGURE 4
 Total body surface area according to length of stay in survived self-immolation patients.




4 Discussion

During the observed period from 2008 to 2021, two change points of increased self-immolation frequency were revealed: the period following the World economic crisis (2013) and during the COVID-19 pandemic (2021).

The impact of COVID-19 on suicide rates has been excessively studied, published as well as criticized (8). A review by Pathirathna et al. (21) reported an increasing trend of suicidal attempts during the COVID-19 pandemic compared to the rates reported in previous years. Additionally, studies that have addressed the frequency of suicidal thoughts also report an increase during the pandemic (22, 23). In contrast, Appleby and colleagues report stable suicide rates in England in the first 7 months after the first national lockdown, the results comparable to other high-income countries (24). In comparison to other historic major outbreaks, a group of authors found an increase in death by suicide during the Spanish Flu pandemic, occurring in 1918, with additional evidence supported by Yip et al. regarding a significant increase in suicide deaths among people older than 65 during the SARS outbreak in Hong Kong in 2003 (25, 26). Still, systematic reviews of suicide rates during major international outbreaks (SARS, Influenza, Ebola, including COVID-19) describes little evidence for an increased risk of suicide during the analyzed viral outbreaks (10, 27). However, there is an agreement in scientific community that there is a lack of evidence to establish this association unequivocally (27, 28).

Only several studies explored the relationship between the COVID-19 pandemic and self-immolation (27, 28). Our study found a significant increase in the median number of cases per year during 2021 compared to the previous periods (7.5 vs. 2). Similar results were reported by Marques et al. (15), with an increase in self-inflicted burn injuries in the pandemic period, from December 2019 to June 2020, at the Burn Unit from University of São Paulo, Brazil. A study by Jackson and colleagues found an increase in 2020 in both the frequency and severity of self-inflicted burn injuries in New South Wales. The authors reported 18 cases of self-immolation in 2020, compared to an average of 10 cases per year. Similar to our study, an increased presence of psychiatric disorders was found as a major contributing factor (14). In our study frequency of patients with a psychiatric diagnosis compared to those without a psychiatric diagnosis was higher during than before the COVID-19 pandemic (66.7 vs. 41.7%, respectively). Affective psychiatric disorders, mainly depression and bipolar disorder were mostly prevalent among all psychiatric diagnoses. Psychological disorders such as personality disorders, schizophrenia, in addition to economic and social factors were found to be important factors related to self-immolation in previous studies, while one study on subjects who attempted self-immolation concluded that schizophrenia, depression, and personality disorder were diagnosed in 71% of participants (29, 30). Additionally, authors from a Burn center in Spain found that 60.3% of patients admitted due to self-immolation had history of psychosis, depression or schizophrenia (31). While COVID-19 pandemic was proven as a significant cause of psychological distress in the general population, consequences of isolation, anxiety, fear of illness and death, lack of sustenance, lack of access to health care and many other factors that accompanied the COVID-19 pandemic played a rather unfavorable role in exacerbating the existing mental illnesses, subsequently leading to the increase of suicide attempts among psychiatric patients by self-immolation (9–11, 22, 23, 32–34). Furthermore, these results are consistent with recent findings that reported increased frequency of pre-existing psychiatric illness among admitted patients during the pandemic period due to self-immolation (14, 15). Most importantly, survivors of self-inflicted burn injuries face an increased risk of recurrent suicide attempts, due to the side effects of burns such as disfigurement and disability (35).

The detrimental effects of economic downturn following the pandemic on mental health and suicide have been increasingly recognized and studied in the literature. Numerous studies and review papers have linked suicide behavior to financial stressors, including unemployment and financial insecurity (36–39). A recent European study emphasized the role of debt and job loss in suicide rates (40). Further investigations, such as an analysis of 675 urban suicides in the United States from 1997 to 2000, revealed economic strain in 9%, with key stressors being job loss and home loss (41). In a Welsh study from 2002 to 2005, debt and employment issues contributed to 23% of male suicides (42). Furthermore, suicide rates related to one of the most pernicious economic crises, the Great Depression in the 1930s, have been reported by Tapia et al., showing an increase in suicide rates in the United States, while Varnik et al. reported evidence of its impact on the European countries with increase of suicide rates in Estonia in the early 1930s (43, 44).

In comparison to other countries with more stable economies, the recession following 2007 and 2008 had a rather heavier impact in Serbia with the lowest growth of the Serbian Gross Domestic Product (GDP) when compared to other western Balkan countries at that time (45, 46). The World economic crisis led to an increase of unemployment, fear of job loss, and lower quality of life among Serbian citizens. It could be assumed that economic instability and existential anxiety have had an impact on mental health, especially in vulnerable groups, which could subsequently lead to an increased rate of suicide attempts. However, data regarding self-immolation in relationship to economical factors in the literature is limited. A rise in the incidences of self-immolation in the aftermath of the economic crisis has been observed in our study, though without statistical significance. These findings could be limited by a small population sample but are worth reflecting upon in association to the similar detrimental socio-economic effects of the COVID-19 pandemic as a potential stressor. Further research is necessary on a larger population in a multicentric design for better comprehension of these possibly causal relationships.


4.1 Limitations

This study is limited by its retrospective nature and the potential biases associated with its study design. Additional limitations include insufficiently detailed data on the immediate cause, i.e., the stressor leading to a suicide attempt, detailed data on the history of previous psychiatric treatments, as well as patients’ socio-economic conditions. The studied population is susceptible to a selection bias because of inclusion of patients referred to and hospitalized in a tertiary institution. Furthermore, exclusion of self-immolation suicide attempters who died on-site or before referral to our Clinic may influence the self-immolation suicide rates and corresponding mortality.




5 Conclusion

In our study, a significant increase in the frequency of suicide attempts by self-immolation during COVID-19 pandemic was noticed. There was also an increased frequency of pre-existing psychiatric illness among subjects during the pandemic period. With limited high-quality data available, the study adds to a rising body of evidence for assessment of outcomes of the pandemic on mental health and recognition of stressors for self-immolation.
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Objective

This study aims to explore Chinese university students’ multicultural personalities and examine how they predict the psychological adjustment of students in Shanghai. In addition, the validation of Multicultural Personality Questionnaire Short Form (MPQ-SF) scale developed to assess the multicultural personality traits of individuals is also aimed in Chinese context. Data were collected after the psychological stresses from restrictions imposed by COVID-19 in China that influenced life adjustments for nearly three years.





Method

A total of 1,099 university students participated in this multi-stage study. First, the Chinese version of MPQ-SF (MPQ-SF-C) was developed and validated. The impact of MPQ-SF-C dimensions was then tested through path analysis to establish the effects of Chinese university students’ multicultural personality traits on their psychological adjustment using the Schwartz Outcome Scale (SOS-10).





Results

The MPQ-SF-C yielded a five-factor solution which accounted for 60.14% of the common variance. The findings indicated that cultural empathy (β = 0.23, p < 0.05), certainty seeking (β = 0.13, p < 0.05), open-mindedness (β = 0.48, p < 0.05), and emotional stability (β = 0.24, p < 0.05) had significant influences on adjustment. Only flexibility was found to have a statistically insignificant impact on adjustment at this time in this context. MPQ-SF-C and SOS-10 scales represented very good psychometric properties in terms of their reliability and validity.





Conclusion

The MPQ-SF-C shows good psychometric properties and appropriateness for evaluating multicultural personalities in Chinese contexts. The multicultural personality characteristics of university students using this scale well predicted their psychological adjustment.





Keywords: COVID-19, China, students, universities, empathy, psychological adjustment




1 Introduction

The onslaught of COVID-19 and corresponding public health control measures significantly disrupted nearly every segment of the human population across the world (1–3). Among populations, the psychological adjustment of university students who were moving from their home contexts to new local cultural contexts in China was also affected when they suddenly faced unexpected conditions and were put under psychological stress, anxiety, and fear (4–6). Often their anticipated adjustment to new university city and local life there was rendered physically or psychologically impossible by travel restrictions, lock downs, required online education, and other restrictive measures (7). These preventive measures persisted three unusually long years in China until the country ended its “Zero COVID” policy in December, 2022, after which most restrictions were correspondingly lifted, and life was allowed to start returning to a “new normal”.

University students were gradually able to visit or return to campuses in person across different regions of China without intermittent COVID imposed interruptions in the new semesters of, 2023. However, the influences of COVID-19 on China have been reported to continue with some pandemic-related changes in the culture (8); and even after the lifting of restrictive measures the widespread circulation of the virus caused new losses, anxiety (9), and ongoing public health concerns throughout, 2023 (10). In this post-COVID-19 era, research in China revealed that mental health problems related to the pandemic among university students persisted and demanded serious attention (11). Because COVID imposed mental stress and illness, it is important to seek to understand whether some students have the personality traits needed to help them adjust adequately to different local conditions. Studies are needed to identify what student dispositions contribute positively to psychological adjustment, a mental health disposition, which, if not properly dealt with, can lead to stress, emotional suffering, and poor academic or communicative performances (12, 13), especially at this juncture immediately after the relatively long and abnormal period of COVID-19 restrictions in China.

China is a multicultural mosaic, consisting of highly linguistically, religiously, ethnically, culturally diverse groups in an area similar in size to continental Europe (14, 15). It is a country with a wide range of “small cultures” and the differences between them can be profound (16, 17). While existing studies tend to treat national boundaries as defining different cultures (18), it has also been shown that numerous individual-level cultural differences within a national culture can be far greater than those across different national cultures (19) and that more cultural differences can exist within a single national culture than in cross-national comparisons (20). In this case, Shanghai represents a viable site to assess university students’ psychological adjustment as it has numerous well-ranked universities that attract applicants from all over the country.

Students moving to such universities and studying in relatively new and unfamiliar cultural conditions are confronted with a wide range of psychological, sociocultural, behavioral, and academic challenges (21–25). Studies have shown that individuals respond differently regarding communication and adjustment during intercultural encounters (26–28). A significant predictor of an individual’s intercultural adjustment has been shown to be personality (29–31). In intercultural contexts, multicultural personality traits have been both theorized and shown to be salient for adjusting to a relatively new culture (32–34).

Existing studies have explored the dynamics of multicultural personalities and students’ adjustment to local conditions in varied ways (21, 35–42). Such studies are mainly focused on international students’ adjustment to local cultures (38, 40, 42) and local students’ effectiveness when travelling abroad (39, 41). Some investigations on smaller countries have shown that certain multicultural personality characteristics of students have effects on some aspects of their performance in local life (41, 42). Recent research seems promising to apply to larger contexts for assessing psychological adjustment (43, 44). However, nominal attention has been given to local students’ multicultural personality traits that represent their in-country intercultural adjustment and its impact on their psychological adjustment to different cultural contexts within a large country (45, 46). The city of Shanghai is an ideal place for such a study due to its cultural diversity; students here have more interactions with people from various cultural groups compared to other parts of China (47–49).

To assess the multicultural personality traits across cultures, the most widely used tool is the Multicultural Personality Questionnaire (MPQ) (34). It was initially developed in the Netherlands and has been applied mostly to international student participants to measure their multicultural effectiveness (34, 50). It has solid cross-cultural psychological properties and has been robustly applied in and across distinct contexts (51). The original version of the MPQ had five dimensions expressed in 91 items and every single dimension (confirmed sub-scales) is treated as one multicultural personality trait (34, 50).

Though internationally robust, an earlier Chinese translated version of the full MPQ failed to provide desired results (the factors extracted could only explain 35.59% of cumulative variance) in the cultural context of China (52). Critical examination of that study revealed that the most common problems were with item translation, item validity, and the uniqueness of Chinese culture (53) not duly considered in the design. Since then, the MPQ has not been tested in Chinese contexts.

Recently, another short-form version of the MPQ (MPQ-SF) was introduced and successfully tested by the researchers that developed and widely tested the original. The short form confirmed the same five dimensions (using eight item sub-sales for each dimension), reducing the MPQ-SF to only 40 items (28). These five personality traits include: cultural empathy, flexibility, social initiative, emotional stability, and open-mindedness (28, 34, 50). The MPQ-SF has been successfully validated in different cultures and contexts (28, 51, 54), but not yet in China. Prior studies concerning the MPQ-SF have also established the valid and salient relationships of its five factors affecting psychological adjustment of individuals in different contexts across national borders (38, 39). However, neither the MPQ-SF or a validated localized version has yet been tested or applied to students’ psychological adjustment to local cultures in China.

The current study aims to develop and verify the validity and reliability of the Chinese version of MPQ-SF (MPQ-SF-C) in a Chinese context. For this reason, the 40-item MPQ-SF was carefully translated, back-translated, checked for equivalence, then circulated to test and examine the multicultural personality traits of university-level students in China. The resulting MPQ-SF-C was then analyzed to determine which dimensions impact the psychological adjustment of university students in Shanghai in the aftermath of the COVID-19 pandemic.




2 Methods



2.1 Procedures

The sample of this study was students enrolled in three universities in Shanghai, China. A cross-sectional research design using the survey technique was adopted to collect data online via WeChat, a widely used communication application in China, from the university students recruited (by snowball sampling). The 54-item electronic survey questionnaire (requiring around 10 minutes to complete) was created with Questionnaire Star software and distributed via a QR code by invited teachers and students before classroom sessions and in WeChat chat groups. The entire data collection process took three months (September to November, 2023), and 1,099 valid questionnaires were obtained after deleting invalid questionnaires (such as those showing obvious response patterns). The sample included both undergraduate and postgraduate students enrolled in universities in Shanghai with an average age of 20.04 years (ranges: 18-32 years). Among them, 582 were male and 517 were female students. 33.0% of the students came from big cities, 26.7% were from medium or small-sized cities, and 40.3% were from towns or villages. They represent both natural and social sciences majors (see details in Table 1).


Table 1 | Background of the sample.






2.2 Measurement tools

The first section of the survey form was designed to collect standard demographic information on students’ age, gender, size of hometown, and major. The translated version of the MPQ-SF was placed in the second section, and the psychological adjustment questions (SOS-10) in the third section. All items included in the present study appeared only in Chinese. Each item was first translated by an English teacher, back translated by a native English-speaking professor proficient in Chinese, and then discussed item-by-item for confirmation with an intercultural panel of five teachers proficient in both languages following cross-cultural translation procedures (55). A 5-point Likert scale was adopted, with rankings from 1 (Totally Not Applicable) to 5 (Completely Applicable).

The original MPQ-SF (28) was adapted in the current study with the intent to develop and validate the Chinese version (MPQ-SF-C). The MPQ-SF was designed to measure multicultural personality traits in diverse populations, typically in educational environments (36, 51). Though successfully validated in multiple cultures (28, 51, 54), its application, validity, and reliability in the Chinese context needed to be examined given previous mixed results of the longer version of MPQ. The 40 items of this scale followed the 5 pre-defined dimensions (8 items each confirming the factors of cultural empathy, flexibility, social initiative, emotional stability, and open-mindedness). Typical items were “I am a good listener”, and “I start a new life easily”. The Cronbach’s α value of the international MPQ-SF scale was 0.77, and that of each dimension ranged between 0.72 and 0.82 (28).

The current study aims to validate a version of MPQ-SF in China (MPQ-SF-C) before assessing its impact on university students’ adjustment to new cultural contexts. The Cronbach’s α of the MPQ-SF-C developed in this study was 0.89. Students’ psychological adjustment was then measured by the 10 items of Schwartz Outcome Scale (SOS-10) (56). Typical items in the SOS-10 were “I feel hopeful about my future”, and “I have peace of mind”. In previous research, this scale reflected good internal consistency value (α = 0.96) (56). In this current Chinese study, this unidimensional scale also measured psychological adjustment with a satisfactory Cronbach’s α of 0.89.




2.3 Statistical analysis

Statistical analyses in this study were performed through SPSS 26.0 and AMOS 23.0. First, descriptive statistical analyses of MPQ-SF items were carried out using t-tests as well as skewness and kurtosis values to ensure that items were well discriminated and normally distributed. Second, exploratory factor analysis (EFA) using principal component analysis (PCA) and confirmatory factor analysis (CFA) were performed successively on two subsamples (generated by randomly dividing the data into two parts) to determine the structure of the MPQ-SF-C. Third, reliability and validity of MPQ-SF-C and SOS-10 were examined via calculating the values of Cronbach’s alpha and CFA. Fourth, path analysis was conducted testing whether multicultural personality traits predicted psychological adjustment. Lastly, the relationships between demographic information and MPQ-SF-C were also explored using analysis of variance (ANOVA). The level of significance of p < 0.001, p < 0.01, and p < 0.05 were set for all statistical analyses.





3 Results



3.1 Item analysis of MPQ-SF

Item analysis was carried out examining the relationship between each item and the whole MPQ-SF. Subjects were ranked according to the total scores they gave in descending order. The top 27% of them were put into the high subgroup while the lowest 27% into the low subgroup. The scores of each item in the two groups were then subjected to independent samples t-tests. Results indicated that scores of each item in the high subgroup were significantly higher than the low subgroup (p < 0.05). Normality of the data was supported by skewness and kurtosis values of all items: all falling within the range between ±3.0 and ±8.0 (57). Hence, all items in MPQ-SF were well discriminated and the data normality was ensured. Therefore, items were all kept for further analyses.




3.2 Factor analyses of MPQ-SF-C

The sample was divided randomly into two subsamples (549 and 550 participants respectively). EFA was performed on the first subsample using PCA. The results indicated that both the KMO (0.896) and Bartlett test of sphericity (χ2 = 9886.44; df = 780; p < 0.001) were good, suggesting that the sample was suitable for factor analysis. In PCA, eigenvalues greater than one and the observation of a scree plot were used to determine the number of common factors being extracted. The first round of EFA extracted 7 factors. This process was repeated several times after items with loadings less than 0.50 (58), those cross-loaded on two factors with loadings above 0.40 (59), and any factor with fewer than three items were removed (60). The last round of EFA retained 6 factors of 31 items. A further parallel analysis suggested the retaining of 5 factors (27 items). This solution was then subjected to CFA on the second subsample. CFA resulted in the removal of one more item due to factor loading smaller than 0.50, leading to a 26-item model accounting for 60.14% of cumulative variance contribution. This model was used to form the validated 26-item MPQ-SF-C.

Compared with the original MPQ-SF, the social initiative factor was not confirmed and removed. However, in MPQ-SF-C a new factor was added, which was dubbed as “certainty seeking” given its content, such that the new instrument contains the following 5 dimensions (Table 2): cultural empathy (8 items for assessing the individual’s ability to empathize with culturally distinct others), flexibility (4 items measuring the individual’s extent of freedom in changing behavior patterns), certainty seeking (3 items from the original MPQ-SF’s flexibility subscale, but renamed as a subscale based on evaluating the individual’s tendency to seek stability and certainty), emotional stability (5 negatively worded items measuring whether the individual can stay calm in challenging situations), and open-mindedness (6 items assessing the attitude to stay open and unbiased when faced with cultural differences).


Table 2 | MPQ-SF-C and SOS-10.



The new instrument exhibited good model fit, as χ2/df (2.45) was smaller than 5, GFI (0.91), NFI (0.90) and CFI (0.93) were equal or higher than 0.90, and RMSEA (0.051) was lower than 0.08 (61). All standardized loadings were above 0.50 and CR of each dimension was 0.86, 0.89, 0.66, 0.85, and 0.84 respectively, all above the cut-off value of 0.60, confirming composite reliability and convergent validity (62). The square root of AVE for each dimension was larger than their correlation coefficients with other dimensions (Table 3) showing good discriminant validity (57). Therefore, MPQ-SF-C exhibited good structural validity and psychometric properties.


Table 3 | Discriminant validity of MPQ-SF-C.






3.3 Reliability and validity of MPQ-SF-C and SOS-10

The reliability and validity of MPQ-SF-C and SOS-10 were confirmed before the regression analysis. Cronbach’s alpha values were evaluated for the determination of reliability and CFA values were assessed for the attainment of validity. The results revealed that α values for SOS-10 and MPQ-SF-C were similar (0.89). In terms of MPQ-SF-C subscales, the value of α was 0.86 for cultural empathy, 0.88 for flexibility, 0.69 for certainty seeking, which was slightly low but still considered adequate (63), 0.84 for emotional stability, and 0.84 for open-mindedness. The reliability values were better than those obtained in other versions of MPQ-SF, such as the retested original English version (51) in which α values ranged from 0.70 to 0.84, and the Spanish version (54) in which the values of α fell between 0.54 and 0.74. CFA values of both scales (MPQ-SF-C and SOS-10) as well as for their sub-scales loaded well in their corresponding measures and meet the minimal threshold of retainment. Item details and their loadings are listed in Table 2. Based on the confirmation of reliability and validity, the data of this study appeared valid enough to be considered for further testing.




3.4 Path analysis

A path analysis through the structure equation modeling (SEM) was employed to analyze the influence of every single multicultural personality trait on psychological adjustment. The findings revealed that cultural empathy (β = 0.23, p < 0.05), certainty seeking (β = 0.13, p < 0.05), emotional stability (β = 0.24, p < 0.05) and open-mindedness (β = 0.48, p < 0.05) had a positive significant influence on adjustment. However, flexibility (β = 0.03, p > 0.05) had a statistically insignificant impact on the students’ adjustment (Figure 1). Based on the findings of this current study, the direct effect of every proposed antecedent from MPQ-SF-C was established on adjustment (Table 4) expect flexibility.




Figure 1 | Path model of the study.




Table 4 | Path analysis.






3.5 MPQ-SF-C and demographic information

Since the direct effects of Chinese university students’ multicultural personality traits on adjustment were established, it was also critical to examine what demographic characteristics were related to their multicultural personality traits, which might have further influenced their adjustment. ANOVA was employed to compare gender, age, and size of hometown with MPQ-SF-C. Results showed that university students’ age was not statistically significant on any dimension in MPQ-SF-C. The sub-categories of gender had a statistically significant difference in reporting emotional stability (F = 9.38, p < 0.05). The sub-domains of size of hometown had a statistically significant difference regarding cultural empathy (F = 3.54, p < 0.05), open-mindedness, (F = 7.71, p < 0.05), and the complete MPQ-SF-C scale (F = 3.80, p < 0.05).





4 Discussion

The present study aimed to identify Chinese university students’ multicultural personality characteristics and examined how they influenced psychological adjustment to life in a distinct region of this large country immediately after several years of limitations due to COVID-19 and related restrictions. As an important predictor of individuals’ adjustment in a wide range of contexts, personality (29–31) and specifically, in cases of intercultural encounters, multicultural personalities (32, 33) have been employed by former researchers to explore their relationships with students’ adjustment to local conditions in many ways (34, 36, 38, 39, 41, 42).

As noted, literature in this area has mostly focused on cross-country adaptation of international students and that of local students travelling abroad. Although a limited number of studies in smaller countries have revealed that certain multicultural personality traits were related to some aspects of students’ performances in local conditions (41, 42), not enough attention has been given to such traits and their relationships with students’ adjustments across cultural regions in a large country. This study aimed to bridge such a gap by adapting and validating the latest version of the robust MPQ measuring multicultural personalities (51) in a Chinese context and examining how its variables predicted university students’ adjustment in the aftermath of COVID-19 in China when they could finally engage in a new local context with fewer pandemic-related psychological challenges and physical restrictions.

To develop and validate the MPQ-SF-C, the original MPQ-SF items were translated into Chinese, back-translated, and carefully discussed to ensure both content validity and the semantic consistency. After a sample of 1,099 university students in Shanghai was collected, items were analyzed via t-tests, skewness, and kurtosis values to ensure that every item was well discriminated and normally distributed. Several rounds of EFA and CFA procedures yielded a MPQ-SF-C comprising 26 items divided into 5 dimensions. Appropriate tests revealed good model fit, validity, and reliability of this new scale. 4 dimensions of MPQ-SF-C maintained the same names as 4 MPQ-SF dimensions because items confirmed in these new dimensions were consistent with corresponding ones in the original MPQ-SF. One dimension failed in this Chinese context (social initiative), and one new dimension (3 items) was separated from the original flexibility dimension and renamed certainty seeking.

It is not uncommon for scale dimensions to change in cross-cultural validation (64, 65). The new dimension that emerged was reflected in the initial MPQ design (34, 50) but suggests that the Chinese view flexibility differently. The Chinese are culturally taught to be flexible but tend to seek certainty in difficult situations (66, 67). The certainty seeking orientation might have been accentuated due to the uncertain period just experienced through the pandemic, or it might also be explained by the uncertain economic prospects brought about by a relatively long and costly period of COVID-19 impact in China (68).

In addition, the social initiative factor of MPQ-SF was not confirmed in MPQ-SF-C. That is probably because the Chinese traditionally refrain from taking direct initiatives in social contacts; they are generally regarded as preferring a high-context communication style that features restrained ways of making social contact (69). The Chinese also generally make clear distractions between ingroup and outgroup members, usually warmer and more interactive with ingroup members but relatively indifferent towards or refraining from interacting with those outside their circle (52).

After the MPQ-SF-C was developed and validated, a multivariate regression analysis was performed to examine whether or how Chinese university students’ multicultural personalities had effects on their psychological adjustment. Former studies in cross-country settings showed that emotional stability, social initiative, and cultural empathy had direct effects on students’ psychological adjustment to local conditions, whereas flexibility and open-mindedness either had indirect effects on psychological adjustment or did not have effects at all (38, 39). The current research partially confirmed their findings, within a large country, by also establishing direct effects of emotional stability and cultural empathy on psychological adjustment. Different from prior findings, this study also revealed that open-mindedness had a significant influence on adjustment. The newly named variable certainty seeking, confirmed in this Chinese context, also influenced adjustment. These findings suggested that, in the post-COVID-19 period, an individual’s multicultural personality traits can help predict psychological adjustment to new local conditions. Studies of intercultural encounters of this kind within large countries should be given more attention to.

The study further examined the influence of demographic variables on multicultural personality characteristics. Gender was statistically significant on emotional stability, suggesting men were more likely to stay stable emotionally in intercultural contexts. Open-mindedness and cultural empathy were related to hometown size, suggesting that individuals from cities were more likely to be open-minded and empathize with those from culturally different backgrounds.

In summary, COVID-19 related psychological depression, stress, anxiety (70), fear, and restrictions prevented university students all over China from opportunities to adjust to new locations for almost three years. This research explored the multicultural personality features of Chinese university students. Validating and testing the new MPQ-SF-C allowed examination of what multicultural personality traits helped them adjust psychologically after they were finally able to leave the cultural contexts of their home for university studies in a major city after the lifting of various COVID pandemic restrictions.



4.1 Limitations

Though this study developed and validated the first Chinese version of the MPQ-SF on a university student sample, further testing of this new instrument should continue among other populations. This research could be limited by varied hidden latent variables that were not directly considered, such as cultural value and social support influences which might have influenced the results. Thus, future studies should probe into factors of these types to examine adjustment of individuals more broadly.





5 Conclusion

The aim of this study was to examine the characteristics of Chinese students’ multicultural personality and their effects on students’ post-COVID-19 psychological adjustment to local conditions when they could finally be fully exposed to local life in a different urban context. Unlike findings of the previous study, the new Chinese language instrument developed by this research, MPQ-SF-C, demonstrated excellent validity and reliability. It also showed that different cultural contexts might construe similar items with different associations (such that Chinese responses did not confirm the domain of social initiative, and also considered flexibility in narrower terms as seeking certainty). Four out of five dimensions from MPQ-SF-C predicted students’ psychological adjustment, which not only partially confirmed those of previous studies but also extended this line of research to cross-cultural contexts within a large country for the first time. Additionally, gender and the size of hometown were shown to be related to students’ multicultural personality that might have further influenced their adjustment.
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Introduction: The different strategies used worldwide to curb the COVID-19 pandemic between 2020 and 2021 had a negative psychosocial impact, which was disproportionately higher for socially and economically vulnerable groups. This article seeks to identify the psychosocial impact of the confinement period during the COVID-19 pandemic for the Colombian population by identifying profiles that predict the levels of different mental health indicators (feelings of fear, positive emotions or feelings during free time, and work impact) and based on them, characterize the risk factors and protection that allows us to propose guidelines for prevention or recovery from future health emergencies.

Methods: This is an observational, cross-sectional, retrospective ex post facto study. Multistage cluster probabilistic sampling and binary logistic regression analysis were used to predict extreme levels of various mental health indicators based on psychosocial indicators of the COVID-19 confinement period and to identify risk and protection factors,

Results: A relationship was established between the combination of some of the different psychosocial factors evaluated (this combination being the predictive profile identified) with each of the three main variables: feeling of fear (n = 8,247; R = 0.32; p = 0.00; Poverall = 62.4%; 𝜔overall = 0.25; 1-𝛽overall = 1.00), positive emotions or feelings during free time (n = 6,853; R = 0.25; p = 0.00; Poverall = 59.1%; 𝜔overall = 0.18; 1-𝛽overall = 1.00) and labour impact (n = 4,573; R = 0.47; p = 0.63; Poverall = 70.4%; 𝜔overall = 0.41; 1-𝛽overall = 1.00), with social vulnerability determined by sociodemographic factors that were common in all profiles (sex, age, ethnicity and socioeconomic level) and conditions associated with job insecurity (unemployed, loss of health insurance and significant changes to job’s requirements) and place of residence (city).

Conclusion: For future health emergencies, it is necessary to (i) mitigate the socio-employment impact from emergency containment measures in a scaled and differentiated manner at the local level, (ii) propose prevention and recovery actions through psychosocial and mental health care accessible to the entire population, especially vulnerable groups, (iii) Design and implement work, educational and recreational adaptation programs that can be integrated into confinement processes.

Keywords
 psychosocial impact; COVID-19; health emergency; mental health; social vulnerability


Introduction

According to the theoretical model of social psychology (1), which accentuates the significance of social factors in the onset of mental issues, when an individual encounter an exceedingly potent external stressor, such as a pandemic, their mental well-being may deteriorate. In this regard, the alterations brought about by the COVID-19 pandemic in people’s lives have given rise to fresh psychosocial impact risks for their health and overall welfare. These include the apprehension of contagion, social isolation, heightened demands for digitalization, job instability, an increased susceptibility to violence, and an imbalance between work and personal life, among others (2).

The various approaches employed globally to mitigate the COVID-19 pandemic between 2020 and 2021 had an adverse social effect as these measures affected employment and people’s means of subsistence. On a global scale, the International Labour Organization (ILO) disclosed that, during the initial year of the pandemic, 13 million individuals found themselves unemployed (3). Similarly, within Latin America, poverty rates escalated, exacerbating the overall vulnerability of families (4), and notable detriments to the mental well-being of the populace became apparent (5, 6). Nonetheless, these detrimental consequences were notably more pronounced among socially and economically disadvantaged segments (7).

In Colombia, a national study (18,472 people from 10 cities) of SARS-CoV-2 seroprevalence was conducted between September and December 2020 (8). In a first analysis of the results, seropositivity varied strongly among cities, which was explained mostly by socioeconomic factors, followed by ethnicity, education level, and family composition (9). A second analysis focusing on children and young people revealed that this group was particularly vulnerable, as were people who lived in cities with low social development indicators, because of a higher risk of infection by SARS-CoV-2 (10).

Building upon the findings of prior investigations, this article presents an in-depth analysis of the psychosocial ramifications stemming from SARS-CoV-2, utilizing data sourced from a national study conducted in Colombia (8). In this study, we examined the primary stressors prevalent during the period of lockdown, which can be summarised as follows: (i) The profound apprehension of losing one’s own life or that of a family member, signifying the fear, anxiety, stress, and depression experienced by the population due to COVID-19 (11). (ii) The variable of job insecurity, defined as a condition where individuals lack the certainty that their employment, their primary source of income, will remain stable (11). (iii) The stress or anxiety associated with either an inadequate use of newfound free time, an uncommon occurrence in daily life, or the inclusion of novel activities and leisure pursuits, such as sports and physical activities, digital media consumption, artistic endeavours, and socially engaging pastimes, among others (12). These three variables were scrutinized in connection with socioeconomic vulnerability, which is comprehended as the insecurity, vulnerability, and exposure faced by communities, families, and individuals in their living conditions as a consequence of an event or threat (13, 14). In such circumstances, adverse socioeconomic factors constrain their capacity to anticipate, combat, withstand, and recover from the impact of that event or threat (15, 16).

In this vein, the aim of this article is to contribute to a better understanding of the impact of the confinement period during the SARS-CoV-2 pandemic on psychosocial impact of the Colombian population. With this approach, the objective is to generate risk profiles that report the variables that predict such outcomes to determine the profiles that present the highest risk factors and, also this research seeks to propose guidelines based on these profiles for the prevention or recovery from future health emergencies.



Methods


Type of study

This was an observational (17), cross-sectional, ex post facto retrospective study (18).



Population

The study population was noninstitutional civilians older than 18 years residing in the municipal seats of Bogotá, Barranquilla, Bucaramanga, Cali, Cúcuta, Medellín, Villavicencio, Leticia, Ipiales, and Guapi. who were included in the Colombian National study of SARS-CoV-2 seroprevalence (8).



Sample and sampling

The sampling frame was established from the list of dwellings, households, people, and cartographic inventory of the selected cities from the census of Departamento Administrativo Nacional de Estadística (National Administrative Department of Statistics, DANE). Multistage cluster sampling was employed. The sample sizes were calculated for a prevalence of 30% with marginal sampling errors of 3.0% for Bogota, Cali, and Medellin, 3.5% for Leticia, Barranquilla, Bucaramanga, Cúcuta, Villavicencio, and Ipiales, and 5.0% for Guapi and regions with geographically restricted access, which are equivalent to relative errors of 5, 6, and 8.5%, respectively. Details about the sampling method can be found in Mercado et al. (9). Descriptive characteristics of the sample are provided in Table 1.



TABLE 1 Descriptive data.
[image: Table1]

All participants who completed the survey were included. The exact number of individuals in the analysis was 20,535. Among eligible individuals from participating households, the median response rate was 90%, but ranged between 83 and 95% (9). While no participant was excluded from the analyses, pregnant women and people with specific pre-existing conditions were not included in the study. The total n in each of them varies depending on the lack of response to different questions.



Data collection instrument

Based on the items of the general questionnaire (8), the main variables were defined, including feelings of fear, positive emotions, or feelings about the use of leisure time and work involvement, social vulnerability in the sociodemographic items (sex, age, ethnicity, socioeconomic stratum, place of residence), and job insecurity (unemployment, lack of social security). Five variables were constructed to determine the predictive profiles. The construction of each variable can be found in the supplementary information (Appendix 1 in S1 Supplementary materials), but their definitions are as follows:


Feelings of fear

This variable assesses a person’s level of fear of becoming ill, of not receiving medical care if ill, or of not working and/or not being able to pay financial obligations. The questions were answered on a scale of 1–5, where 1 was “not at all afraid” and 5 was “very afraid.” Internal consistency was excellent (omega = 0.94). A high score indicates that z person tends to be “very afraid” that he/she or someone in his/her family will become sick (p1), that he/she will not receive medical care if he/she becomes sick from COVID-19 or other causes (p2), and that he/she will not work and/or will not be able to pay his/her financial obligations (p3).



Positive emotions or feelings regarding the use of free time

This variable evaluates the frequency with which people experienced (p1) peace of mind, (p2) boredom due to a lack of occupation, and (p3) anxiety due to inactivity because of social isolation as a result of time off. The questions were answered on a scale from 1 to 5, where 1 was “always” and 5 was “never.” Internal consistency was excellent (omega = 0.87).



Positive emotions or feelings about living together

The three questions of this variable were answered only by the participants who lived with other people and were evaluated on a scale of 1 to 5, where 1 was “always” and 5 was “never.” This variable assessed the frequency with which people experienced “joy from having time to share with cohabitants” (p1), tiredness due to living with cohabitants (p2), and distress due to violent reactions from cohabitants (p3) as a result of living together during the period of social isolation. The internal consistency was excellent (omega = 0.85).



Positive emotions or feelings about loneliness

Composed of three questions answered only by those living alone and assessing the frequency of experiencing joy at being alone and having time for oneself (p1) and boredom (p2) and distress (p3) from being alone during the period of social isolation, this variable was rated on a scale of 1 to 5, where 1 was “always” and 5 was “never.” The internal consistency was excellent (omega = 0.90).



Work affectation during the period of social isolation

This variable consisted of two questions. The first item was “How much did you consider that your work was affected by the COVID-19 confinement measures?,” which was answered from 1 to 5, where 1 was “not affected at all” and 5 was “very affected.” The second item was “What has been your mode of work during the pandemic?.” This question was answered by participants who were not unemployed or who were students and/or pensioners who were not working. This variable originally consisted of three multiple response options: “Telework or virtual work” (Option 1), “In-person work” (Option 2), and “I could not work” (Option 3).




Statistical analysis

Following the indications of Hair et al. (19), after verifying the fulfillment of the assumption of homoscedasticity in the analyzed profiles, to determine the classification statistic to be used (discriminant analysis or logistic regression), a binary logistic regression analysis calculated by the forward conditional stepwise method (20), because it was used to: (1) identify the predictive profile of each of the outcomes considered: emotional factors and the perceived impact on work due to confinement measures due to COVID-19, (2) addresses the problem of model overfitting in the sample data, because it only uses those variables that significantly improve the performance of the model are added. The polar extremes approach was used as a strategy to maximize primary variance (19), considering that the distribution of participants in all the outcomes studied did not follow an increasing monotonous (or isotonic) pattern; this strategy “helps because it is possible that group differences may appear even though the regression results are poor; that is, [..] can reveal differences that are not clear in a regression analysis of a complete set of data” (19). Qualitative predictor variables were also transformed into dummy variables (19). The qualitative adjustment of the model was determined based on the criteria of Hernández et al. (21, 22) for interpretation of the correlation (R) with respect to psychological tests. The effect size was analysed using Cohen’s 𝘧2 and its power (1-β) (23). We also analysed the size of the effect (ω) and the power (1-β) of the percentage of correct prediction, both global and specific, for each of the levels of the groups that compensate for the outcomes considered. Additionally, for - interpretation of the profiles, estimated coefficients (𝛽), which are called odds ratios (19), were analysed using SPSS Regression Models™ 16.0. (20). The models were built only with respondents to all variables.



Ethical considerations

Individuals in selected households were invited to participate in the study. Upon acceptance, participants were presented with a consent form, which was read aloud to them, and signed by the participant and two witnesses. The consent form and research protocol were approved by the ethics committee of the Instituto Nacional de Salud (CEMIN 010/2020). We obtained written informed consent from each adult participant, as well as oral assent and written parental permission from participants aged 5–17.




Results


Predictive profile of life-threatening fear during the period of social isolation (quarantine) during the COVID-19 pandemic

The profile of participants (8,247 after excluding non-responses (NRs) in all variables considered for constructing the model, and 8,426 after excluding NRs only for predictor variables) responsible for answering the questions and successfully doing so can be deemed satisfactory, notwithstanding a few limitations (R = 0.32, p = 0.00). The overall correct classification rate stands at 62.4%. Within the “Low” group, the correct classification rate was 59.4%, whereas in the “High” group, it reached 65.4%. This indicates an intermediate-sized difference from chance in all instances (𝜔overall = 0.25; 𝜔Low = 0.31 and 𝜔High = 0.19), and these findings hold statistical significance (1- 𝛽overall = 1.00, 1- 𝛽Low = 1.00 and 1- 𝛽High = 1.00). It is worth noting that these results are applicable to both methods of assessing the fear of life-threatening situations during the period of social isolation (quarantine) amidst the COVID-19 pandemic (see Table 2).



TABLE 2 Regression coefficients and significance of the predictor variables of: life-threatening fear.
[image: Table2]

The following profile suggests that a person with such characteristics had a greater probability of experiencing a high level of life-threatening fear of COVID-19 during the period of social isolation (quarantine). Women (𝛽 = 0.39; p = 0.00); also, participants who self-identification as Black (𝛽 = 0.27; p = 0.00) or White (𝛽 = 0.39; p = 0.00); shown an increased risk. Also, residents in ere (𝛽 = −0.49; p = 0.00) or stratum 5 (𝛽 = −0.51; p = 0.00); participants living only with family members (𝛽 = 0.27; p = 0.00); Fewer people living in the dwelling (𝛽 = −0.04; p = 0.00)During the last 12 months, before participating in the study, the main occupation was working as an employee (𝛽 = 0.16; p = 0.00); At the time of the research, the participant was not insured by any health regime (𝛽 = 0.21; p = 0.05); Worked in person and remotely (𝛽 = −0.50; p = 0.00) during confinement; had a greater perception that his/her work was impacted by COVID-19 confinement measures (𝛽 = 0.21; p = 0.00); and Not living in the city of Bogotá (𝛽 = −0.43; p = 0.00) or Leticia (𝛽 = −0.19) or living in Cali (𝛽 = 0.20; p = 0.01), Cúcuta (𝛽 = 0.68; p = 0.00), Medellín (𝛽 = 0.57; p = 0.00), or Villavicencio (𝛽 = 0.51; p = 0.00).

Otherwise, individuals had a greater probability of having experienced lower life-threatening fear during the period of social isolation due to COVID-19.



Predictive profile of positive emotions or feelings regarding the use of free time

The profile is composed of 16 variables, 11 of which were dichotomized based on (i) city of residence, (ii) socioeconomic stratum of the household, (iii) Household composition, (iv) self-perceived race based on culture, people, or physical traits, (v) health regime, and (vi) modality of work during the pandemic (14). The sample for this profile is composed of 8,232 participants (after eliminating the NRs for all the variables considered for construction of the model) and 8,300 (after eliminating the NRs only for the predictor variables); that is, the number of participants was reduced by 47.72% (n = 6,853).

The profile obtained can be considered adequate despite some shortcomings (R = 0.25; p = 0.00), with an overall percentage of correct classification of 59.1%. For the “Low” group, the percentage of correct classification was 52.0%, and for the “High” group, the percentage of correct classification was 65.5%, implying a difference of intermediate size with respect to chance in the overall prediction and in the prediction for the “High” group (𝜔overall = 0.18; 𝜔High = 0.31). In the prediction for the “Low” group, the size difference was small (𝜔Low = 0.04) with respect to chance. In all cases, the prediction was statistically powerful (1-𝛽overall = 1.00, 1-𝛽Low = 1.00 and 1-𝛽High = 1.00). Therefore, the interpretation applies only to the “High” group for positive emotions or feelings during free time because the prediction exceeds the limit of chance.

In this sense and considering that the group classified as “Low” (NLow = 3,590) was coded as 0 and the group classified as “High” (NHigh = 3,918) was coded as 1, the following profile indicates that a person with such characteristics had a greater probability of experiencing a high level of positive emotions or feelings during free time (See Table 3).



TABLE 3 Regression coefficients and significance of the predictor variables of: free time use.
[image: Table3]

We found (𝛽 = 0.01; p = 0.00); self-recognition as belonging to an ethnic group (𝛽 = −0.33; p = 0.00), including the Mestizo, White, Black, or indigenous race (𝛽 = −0.46; p = 0.00); Dwelling not in an area classified as stratum 1 (𝛽 = −0.19; p = 0.00); A household composed only of family members (𝛽 = 0.22; p = 0.01), with a greater number of families living in the dwelling (𝛽 = 0.12; p = 0.01) but a smaller number of people within the household (𝛽 = −0.03; p = 0.01); Worked as an employee during the last 12 months before participating in the study (B = 0.13); An opportunity to work in person and remotely during the pandemic (𝛽 = 0.39; p = 0.01); Insured by a contributory health regime at the time of conducting the research (𝛽 = 0.22; p = 0.00); No strong perception that work was impacted by confinement measures (𝛽 = −0.15; p = 0.00); Not living in the city of Barranquilla (= −0.16; p = 0.08), Leticia (𝛽 = −0.37), or Bogotá (𝛽 = −0.46; p = 0.00) or living in Bucaramanga (𝛽 = 0.46; p = 0.00), Cúcuta (𝛽 = 0.33; p = 0.00), or Ipiales (𝛽 = 0.30; p = 0.00); and Better informed about coronavirus symptoms as demonstrated by identifying a greater number of symptoms (𝛽 = 0.03; p = 0.02).

However, with a profile opposite to the previous one, there was no margin of probability beyond chance that the person will experience a low level of positive emotions or feelings during their free time.



Predictive profile of the perceived impact on work due to COVID-19 confinement measures

The profile is composed of 10 variables, eight of which were dichotomized (dummy variables) based on (i) the socioeconomic stratum of the household, (ii) main occupation during the last 12 months, and (iii) Modality of work during the pandemic. The sample for this profile is composed of 4,284 participants (after eliminating the NRs for all the variables considered for construction of the model) and 4,573 (after eliminating the NRs only for the predictor variables) who were responsible for answering such questions and successfully did so.

The profile obtained can be considered good (R = 0.47; p = 0.63), with an overall percentage of correct classification of 70.4% For the “Not affected” group, the percentage of correct classification was 48.7%, and for the “Very affected” group, the percentage of correct classification was 81.5%, which implied the following: in the overall prediction, a difference of intermediate size that was statistically powerful with respect to chance (𝜔overall = 0.41; 1-𝛽overall = 1.00); in the “Very affected” group, a large difference with respect to chance (𝜔High = 0.63; 1-𝛽High = 1.00); and in the “Not affected” group, a small difference (𝜔Low = 0.03) that was not powerful (1-𝛽Low = 0.07) with respect to chance.

The above findings assume that the interpretation applies only to the group that was “Very affected” in their work by confinement measures because the prediction exceeds the limit of chance. In this sense and considering that the group classified as “Not affected” (NLow = 224) was coded as 0 and the group classified as “Very affected” (NHigh = 439) was coded as 1, the following profile indicates that a person with such characteristics was more likely to experience their work being greatly affected by COVID-19 confinement measures (See Table 4).



TABLE 4 Regression coefficients and significance of the predictor variables of: work impact.
[image: Table4]

For people with younger age (𝛽 = −0.01); Marital status of Common-Law Marriage (𝛽 = 0.28); Indigenous (𝛽 = 0.40); Main occupation as an independent worker (𝛽 = 1.06; p = 0.02), working without a pension (𝛽 = −1.75; p = 0.01), working as an employee (𝛽 = 0.81), or working as an informal worker (𝛽 = 1.39) during the last 12 months; Inability to work at any time (𝛽 = 1.45; p = 0.00), worked in person for a while but then could not work (𝛽 = 1.91; p = 0.01), or were not working for a while and then worked remotely (𝛽 = 21.31; p = 1.00) during the pandemic; Received financial assistance during the period of confinement (𝛽 = 0.25); Not insured under the contributory health regime at the time of conducting the research (𝛽 = −0.59); Not living in the cities of Cali (𝛽 = −0.62), Cúcuta (𝛽 = −0.34), or Medellín (𝛽 = −0.55); and Better informed about coronavirus symptoms as demonstrated by identifying a greater number of symptoms (𝛽 = 0.12; p = 0.03).

However, with a profile opposite to the previous profile, there was no margin of probability beyond chance that the person will experience a low level of positive emotions or feelings during free time.




Discussion


Psychosocial impact and vulnerability

In a social impact report that precedes this article, the descriptive data had already revealed a detrimental effect of the COVID-19 lockdown period on the mental well-being of vulnerable population groups (9). The findings of this study imply a connection among all the variables being investigated, including the fear of life-threatening situations, leisure time utilization, and the impact on employment. These correlations appear to be influenced by social vulnerability, which is determined by sociodemographic factors such as gender, age, ethnicity, and socioeconomic status. Working conditions, particularly job insecurity, seem to play a significant role in this relationship, with those who are unemployed, lacking social security, and perceiving a high impact on their work experiencing greater vulnerability.

Furthermore, the unequal impact observed across different cities may be associated with the epidemiological trajectory of each city at the time of data collection (9) or structural vulnerability factors inherent to the study locations, such as access to healthcare services. These factors could have contributed to the divergent psychosocial impact during the pandemic (24). However, a discernible pattern defined by city type, region, or level of development did not emerge, leaving room for exploration in future studies.

For the variable life-threatening fear, people with high vulnerability factors presented a high level of fear. Working conditions were the main factor; a negative impact was found for employed people without social security who could not work during confinement and felt that their work was strongly impacted. Women and individuals in middle and low socioeconomic strata (less than or equal to 3) were more affected by sociodemographic factors. With respect to structural vulnerability, cities with the highest levels of fear (Cúcuta, Medellín, Villavicencio, and Cali) had very low, low, and intermediate levels of potential access (25) to health services at the regional level and, at the time of data collection, a medium level of infections. In contrast, Bogotá, where residents reported the lowest level of fear of life, had a very high level of access to health services, and at the time of data collection, the three cities with residents with the lowest levels of fear (Leticia, Barranquilla, and Bogotá) had low levels of infection.

With respect to the variable free time, the data suggest a relationship between a high level of positive emotions or feelings during free time and low vulnerability factors, which is mainly evident in employment vulnerability factors, positively affecting people who were able to work remotely or in person, perceived a low impact on work due to the pandemic, and had social security during confinement. A positive impact for sociodemographic factors was found for adults who recognized themselves within an ethnic group, including Mestizo, White, Black, or indigenous, and did not belong to the most vulnerable stratum (3). In contrast, neither negatively affected cities (Bogotá, Barranquilla, and Leticia) nor positively affected cities (Bucaramanga, Cúcuta, and Ipiales) presented a defined pattern related to the epidemiological curve, and no other related structural factors were found.

With respect to the variable work impact, the data suggest a relationship between perceiving a high work impact and high vulnerability factors, which is mainly reflected in terms of employment vulnerability because it negatively affected those who could not work during the entire period of confinement or only part of it, those who were informal workers, and those receiving financial assistance during confinement or were not pensioners and were not part of the contributory health regime; however, employed workers were also affected. A lower impact of sociodemographic factors was found for people who recognized themselves as indigenous. With respect to the cities, Cali, Cúcuta, and Medellín had residents who reported the least impact on work, possibly because at the time of data collection, they had medium levels of infection.



Risk factors and care measures for future health emergencies

The predictive capacity of the variables studied allows the identification of key risk factors for coping with future emergencies and implementing different measures that mitigate the negative psychosocial impacts and in turn promote behaviours that favour positive reactions to a crisis situation.

The data suggest that the main risk factor was working conditions, a factor that was positively or negatively related to the three study variables; that is, people who could not work partially or completely during confinement experienced negative psychosocial impacts, while in contrast, those who could work remotely or in person showed positive psychosocial factors. In terms of the sociodemographic factors, race was found to be a risk factor that affected the three variables (although a particular ethnic group was not clearly defined), as was socioeconomic stratum, which negatively affected two of the three study variables, indicating that people who belonged to low and middle socioeconomic strata (1, 2 and 3) had a greater risk of negative psychosocial effects. Last, place of residence was identified as a risk factor for two of the three variables, indicating that the risk of negative psychosocial effects is different for each city.

According to the above data, the following general recommendations or guidelines are proposed for future emergencies:

Although containment measures in the face of a health emergency usually have economic implications, measures with the least possible social-employment impacts should be sought, and severe containment measures such as confinement should be avoided. As has occurred in many middle- or low-income countries such as Colombia, the high degree of informal employment, which was 55% in 2020, the absence of unemployment benefits, and the limited scope of emergency financial assistance (85% of people did not receive financial assistance) increased the economic impact of the confinement measures, which had brought negative psychosocial implications (8). High-impact socioeconomic problems are associated with a high level of risk of negative psychosocial impacts and an increase in social problems, which can manifest as violence. The results from several studies in the Colombian context suggest that socioeconomic and psychosocial effects are related to social problems of great magnitude, such as the national strike that occurred in May 2021 (26–28).

To mitigate these socioeconomic impacts, different studies (29, 30) propose a scale of health containment measures that would be implemented based on the magnitude of the emergency: in the initial phases, mass activities are restricted, and protection measures such as face masks are promoted; in intermediate phases, work activities are limited, and remote work and flexible work schedules are emphasized; and extreme measures of total confinement should be implemented only in maximum health alert phases, with financial subsidies for the most vulnerable groups. Likewise, the differential behaviour of psychosocial impacts in each city shows the need for the implementation of differential actions at the regional level (29, 30) that consider the degree of the local emergency, structural problems, and socio-institutional resources.

The psychosocial impacts as a result of a crisis situation requires prevention and recovery actions in terms of ensuring timely psychosocial and mental health care, both in the initial phases of negative impacts and in advanced high-risk situations to avoid potential criminal or suicidal behaviour. Access to these psychosocial care measures must be guaranteed, creating necessary mechanisms such as remote or telephone assistance in the event that emergency measures do not allow face-to-face care and must be free of charge to ensure elimination of economic barriers to access (31). Likewise, such psychosocial care should be focused mainly on people with identified risk factors, such as unemployed individuals, the poorest social groups, and racial minorities, and as the report preceding this article and other studies suggest, older adults and the young population should be prioritized (10).

Finally, as prevention measures, some studies note the importance of the design and implementation of work, educational, and recreational adaptation programmes that prevent the negative psychosocial impacts caused by poorly managed fear, anxiety, stress, frustration, depression, and various situations of conflict derived from an emergency and its containment measures (32–34). Therefore, the following measures must be developed: (i) guidelines on behaviour, coexistence, and protection for people who must continue working because of their importance in the entire chain of essential supplies and for health personnel designed for these workers, their employers, and society in general; (ii) work adaptation programmes and virtual and distance-learning modalities for the entire population; and iii. Specialized programmes with special educational and recreational activities for various population segments differentiated by age, sex, and race, among others.

All these mitigation and prevention measures require three key factors for their operation: (i) Ensuring internet access for all populations, as this could become a factor of exclusion from the adaptation and protection measures proposed; (ii) activation of community and local networks for those who are excluded from the virtual world due to cultural, schooling, or age limitations; and (iii) Studying and evaluating comprehensive strategies to identify vulnerability and deliver services or subsidies, since these will be indispensable in cases of total loss of income sources for the most vulnerable groups on a long-term basis.




Limitations

Our research possesses several notable strengths, such as the use of probabilistic participant sampling, high participation rates, and the utilization of a serological test with a proven track record of exceptional sensitivity and specificity in validation studies. However, it is essential to acknowledge the study’s limitations as well. Firstly, although we conducted the study in several densely populated areas and border cities of Colombia, the findings cannot be extrapolated to unsampled populations or the entire country. Notably, our research excluded rural and institutionalized populations, which may have experienced distinct epidemic patterns different from those observed here. Additionally, pregnant women and individuals with specific pre-existing conditions were not included in the study.

Secondly, because the study spanned a three-month period, differences observed between cities could be attributed to timing. Some cities enrolled in the study were already entering a second epidemic peak, possibly resulting in higher seroprevalence compared to cities sampled earlier. To accurately gauge the current seroprevalence levels in these populations, especially since most included cities experienced epidemic peaks after our study, additional serosurvey rounds would be necessary.



Conclusion

Negative psychosocial impacts during the period of confinement have a strong relationship with social vulnerability given working conditions and sociodemographic characteristics and possibly with the level of emergency differentiated by city. The main risk factor for negative psychosocial impacts was the loss of work during the entire period of confinement or part of it, followed by belonging to vulnerable ethnic groups, socioeconomic strata and the place of residence.

Based on the aforementioned findings, the primary guidelines for addressing future health emergencies are as follows: (i) Mitigation of socio-employment impacts through emergency containment measures according to the contagion curve on a local level, implementing total confinement measures only in phases of maximum health alert, including economic subsidies for the most vulnerable groups; (ii) Prevention and recovery efforts through accessible psychosocial and mental health care for the entire population, with particular focus on vulnerable groups; (iii) Development and implementation of work, educational, and recreational programs that facilitate the adaptation of people to the changes brought by confinement processes.
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Background: Resident physicians at the standardized training stage had undergone significant physical and mental stress during the release of the COVID-19 pandemic restrictions at the end of 2022 in China. This study aimed to investigate the psychological status (including anxiety, depression, somatic symptoms, job burnout, and vicarious trauma) of resident physicians and identify its influencing factors under these special periods.

Methods: Survey was conducted one month after the release of the COVID-19 pandemic restrictions on resident training physicians from a tertiary first-class hospital in Zhejiang, China. Resident physicians completed the psychological status questionnaire. Chi-square tests, Mann–Whitney U tests, and logistic regression analyses were used to estimate the group differences and variable associations.

Results: The prevalence of anxiety, depression, and somatic discomfort in this study was 20.88, 28.53, and 41.47%, respectively. Female resident physicians were more likely to experience somatic symptoms [adjusted odds ratio (OR) = 2.36, 95% confidence interval (CI): 1.33–4.18]. Resident physicians with problem-focused coping styles were less prone to psychological health issues [depression (adjusted OR = 0.92, 95% CI: 0.88–0.96), anxiety (adjusted OR = 0.94, 95% CI: 0.90–0.98), somatic symptoms (adjusted OR = 0.93, 95% CI: 0.89–0.97), job burnout (adjusted OR = 0.91, 95% CI: 0.87–0.96) and vicarious trauma (adjusted OR = 0.94, 95% CI: 0.90–0.98)]. Inversely, resident physicians with emotion-focused coping styles and experienced negative life events were more prone to psychological health issues.

Conclusion: Resident training physicians had a high risk of anxiety, depression, and somatic symptoms under the special COVID-19 pandemic restriction release period. Females, with lower training stages, degrees, negative life events, and emotion-focused coping styles had a disadvantaged effect on psychological status. The medical teaching management department needs to monitor and reduce the workload and working hours of resident physicians, ensure sufficient sleep time, and pay attention to the psychological status of resident physicians. By strengthening regular communication and mental health education or intervention, which can help them improve their ability to cope with complex tasks.
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Introduction

In the past three COVID-19 pandemic years, medical workers have endured extreme psychological pressure. A series of studies have been conducted about the psychological health status of medical workers (1, 2), including medical students (3, 4). During the study period, medical workers were actively involved in the care of COVID-19 patients (1, 2). Both were found a high prevalence of anxiety and depression, but there were few studies on resident training physicians. The resident physicians refer to medical graduates who make medical practices under the direct or indirect supervision of a senior clinician for three years in a qualified hospital training base. As is well known, outbreaks of infectious diseases have psychological influences on medical workers and the general population (1). Medical workers often encounter various mental problems under high pressure and high-risk epidemic prevention situations (5). At the beginning of the outbreak of COVID-19, there has a study found that one-sixth of people reported moderate to severe depressive symptoms and more than a quarter of people reported moderate to severe anxiety symptoms (6); Further longitudinal study found that there was no remarkable difference in anxiety and depressive levels (7).

Standardized training for resident physicians is the most critical stage from medical students to independent doctors (8, 9), residents would face multiple pressures not only in daily life and work but also in various training and assessments. Some physicians are prone to job burnout, which is a mental syndrome caused by persistent work pressure leading to emotional exhaustion, personality disintegration, and impaired personal achievement (10). The topic of burnout has dominated research on medical personnel (11). Previous studies have shown that the prevalence of burnout among physicians was particularly high. The prevalence of job burnout among medical workers (12), primary care practitioners (13), practicing physicians (14), and medical students (15) reached 24, 40.3, 50, and 71%, respectively. Medical workers experienced unprecedented stress related to work since the outbreak of COVID-19 (16). At the end of 2022, China released the COVID-19 epidemic restriction, and a widespread pandemic trend emerged. Resident physicians assumed important responsibilities for the treatment of COVID-19 patients. Due to the lack of human resources, the workload was increased significantly, for instance, during the outbreak of the epidemic, many frontline medical staff worked an average of 16 h or more per day (17). Some resident physicians persisted in work and practice tasks despite their own infections.

In this situation, the likelihood of psychological problems among medical workers increased. As mentioned earlier, there have been studies of anxiety, depression, and job burnout among medical workers, but there was relatively little discussion on vicarious trauma for resident physicians during the epidemic. In addition to common psychological problems such as anxiety and depression, vicarious trauma was also within the scope of our research. Previous studies on major traumatic events (such as post-disaster studies) usually involved the assessment of vicarious trauma (18). When medical workers took care of patients infected with COVID-19, the risk of infection increased sharply. They had empathy for patients’ uncomfortable symptoms and pain, and were prone to vicarious trauma symptoms, further leading to serious physical and mental distress (19, 20).

The outbreak of infectious diseases meant that resident physicians were facing many stressful events. The epidemic itself was a negative life event for everyone, and its impact on medical workers was even greater (16). The consequences faced on the pandemic were all negative events such as inconvenient living, increased work pressure, and shortage of medical resources (21). A longitudinal study of medical workers found that outcomes such as depression, hopelessness, fatigue, fear of going to work, fear of missing work, and worry about caring for family members that worsened at the start of the pandemic did not statistically improve over time (22). Different individuals may have different outcomes when dealing with negative events in different coping ways. Coping is defined as the cognitive and behavioral strategy to deal with the internal and external needs of an interaction with the environment when he or she judges that such interaction may be trouble to him/herself, even beyond the self-resources (23). Coping includes five conceptual domains: social support, avoidance strategies, a positive attitude, problem orientation and transcendent orientation (24). A study revealed that avoidance, problem orientation, and social support coping worsened professional quality of life, whereas a positive attitude improved it (24). A review of the psychological health condition of medical personnel during COVID-19 pointed out that many situations were normal reactions to the pandemic. They also had negative psychological effects such as burnout, compassion fatigue, anxiety, and depression (25).

During this special period, resident physicians’ psychological health status deserved attention. Most of the psychological health data of medical staff related to the COVID-19 epidemic were during the early stages of the pandemic outbreak. To the best of our knowledge, not much research has been done on mental health in China since the COVID 19 restrictions were lifted. Therefore, our study investigated the prevalence of anxiety, depression, and somatic symptoms among resident physicians around one month after the COVID-19 pandemic was lifted from lockdown, and the relationship between anxiety, depression, somatic symptoms, job burnout, vicarious trauma, and different backgrounds, negative events, social support, coping styles which were factors that might be related to the occurrence of the psychological health issues. The study investigated protective and risk factors for psychological status following China’s lifting of lockdown due to the COVID-19 pandemic. Targeted interventions to enhance the well-being of residents can be guided by identifying populations at higher risk for anxiety, depression, burnout, and secondary traumatic stress.



Methods


Participants and procedures

A cross-sectional survey using designed questionnaires including Generalized Anxiety Disorder 7-item (GAD-7), Patient Health Questionnaire 9-item (PHQ-9), Patient Health Questionnaire 15-item (PHQ-15), Maslach Burnout Inventory-General Survey (MBI-GS), vicarious traumatization questionnaire, negative event questionnaire, Perceived Social Support Scale (PSSS) and coping style scale, was conducted one month after the release of the COVID-19 pandemic restrictions among resident training physicians of a tertiary first-class hospital in Zhejiang. The data was collected online from January 21 to February 9, 2023, through a mobile online questionnaire format1 (one widely used electronic survey platform in China). According to the official list of resident physicians in the hospital, we stented the QR code of the questionnaire to every resident physician one by one through an online work platform (“Ding-Ding”). The inclusion criteria were: resident physicians, working in a tertiary first-class hospital in Zhejiang, obtaining informed consent. The exclusion criteria were: any other general or specialty physicians, or medical students or other medical workers. The survey platform did not allow the participants to left blank in the question, which helped us exclude the result of those participants. And we had checked the data, ensuring all the results we got were most-likely logical.

The data was gathered using an online, self-administered, anonymous survey method. At the beginning of the questionnaire, the informed consent form was placed to ensure every participant should provide their informed consent and make sure they are suitable for this survey before completing the survey questions. If the resident physicians did not offer their consent, they could not answer the following questions to finish this survey. The goal of the study and the procedures for completing it were explained in detail to the participants. The main part of the questionnaires consisted of general personal information and measure scales. General personal information included: age, gender, year of residency, marital status, training type, and educational level.

This study has been approved by the ethics committee of the Second Affiliated Hospital of Zhejiang University School of Medicine (the ethical committee’s reference number: 20230216).



Assessment of anxiety, depression, somatic symptoms, job burnout, and vicarious trauma

Anxiety was evaluated via GAD-7 (26) which is an effective tool for sifting anxiety and evaluating its degree in clinical practice and study. It’s a 7-item scale with a 4-point rating system. It’s calculated by assigning scores of 0, 1, 2, and 3, to the response categories of “not at all,” “several days,” “more than half the days,” and “nearly every day,” respectively, and adding together the scores for the seven questions. Total scores range from 0 to 21. In this sample, the scale demonstrated good internal consistency (Cronbach’s alpha = 0.9389) and the scale was used in the study by Chen et al. (27). In our study, participants with GAD-7 scores ≥10 indicated remarkable anxious symptoms.

The PHQ-9 (28) was employed to assess the level of depressive symptoms among resident physicians. It’s a 9-item scale developed for assessing depressive disorders in primary care populations. It’s calculated by assigning scores of 0, 1, 2, and 3, to the response categories of “not at all,” “several days,” “more than half the days,” and “nearly every day,” respectively, and adding together the scores for the nine questions. Total scores range from 0 to 27. In this sample, the scale demonstrated good internal consistency (Cronbach’s alpha = 0.9234) and the scale was used in the study by Chen et al. (27). In our study, participants with PHQ-9 scores≥10 were considered as having depression status.

The PHQ-15 (29) was employed to assess somatic symptoms. Each item is calculated by assigning scores of 0, 1, and 2, to the response categories of “not at all,” “a little,” and “often,” respectively, and adding together the scores for the 15 questions. Total scores range from 0 to 30. In this sample, the scale demonstrated good internal consistency (Cronbach’s alpha = 0.9081) and the scale was used in the study by Xuedong et al. (30). In our study, participants with PHQ-15 scores≥10 were considered as having somatic symptoms.

The Maslach Burnout Inventory-General Survey (MBI-GS) (31) was used to assess the job burnout of resident physicians. There are 22 items with a 7-point rating system. The items of the scale are divided into three dimensions including emotional exhaustion, personal accomplishment and depersonalization, the scores are calculated separately. Resident physicians select relevant items based on their own situation in the past month. In this sample, the scale demonstrated good internal consistency (Cronbach’s alpha = 0.8839) and the scale was used in the study by Gao et al. (32). In our study, participants defined the presence of job burnout symptoms by the median of the scale.

The vicarious trauma section of this study consisted of 29 questions, which were developed by the Department of Psychology and Behavioral Science of Zhejiang University specifically for medical personnel (33). Response options were “very mismatched,” “relatively mismatched,” “neutral,” “relatively matched,” and “very matched” scored as 0, 1, 2, 3 and 4. In this sample, the scale demonstrated good internal consistency (Cronbach’s alpha = 0.9679). In our study, participants defined the presence of vicarious trauma symptoms by the median of the scale.



Assessment of the impact of negative events, social support, coping style

In this survey, we measured the impact of negative events, social support, coping style, vicarious trauma, and job burnout. To fit the clinical work environment discussed in this study, the scales we have chosen were as follows:

The negative event assessment was a series of 9 questions closely related to residents, namely, “relatives and friends are ill/seriously injured/dead,” “spouse is ill/seriously injured/dead,” “I am ill/seriously injured,” “financial difficulties,” “work and study pressure,” “conflict with colleagues or superiors,” “major changes in life rules (such as diet, sleep, and exercise),” “death of the patient in charge” and “other events.” Select “yes” or “no.” If “yes” was selected, further evaluation of the impact of the negative event was needed from 0 to 10.

The social support section used the Perceived Social Support Scale (PSSS), consisting of 12 questions (34). Response options were “strongly disagree,” “very disagree,” “slightly disagree,” “neutral,” “slightly agree,” “very agree,” and “strongly agree,” which were scored as 0, 1, 2, 3,4,5,6,7. The total score ranges from 12 to 84. A score between 12 and 36 indicates low support, 37–60 indicates medium support and 61–84 indicates high support (35). In this sample, the scale demonstrated good internal consistency (Cronbach’s alpha = 0.9278) and the scale was used in the study by Guo et al. (36).

The coping style section included 36 questions (37). Response options were “never taken,” “occasionally taken,” “sometimes taken,” and “often taken” scored as 0, 1, 2, 3. Determine whether the resident physicians were problem-centered or emotional coping styles based on this scale. In this sample, the scale demonstrated good internal consistency (Cronbach’s alpha = 0.8788).

Other information collected in the questionnaire included work status (whether you were at work after lifting the lockdown), service category (whether there was a temporary change of job position in the past month), workload (average clinical working hours per week in the past month), daily sleep duration (average sleep time on working days in the past month).



Statistical analysis

Data analysis was conducted using STATA15.1. The Shapiro–Wilk test was used to examine the normality of continuous variables. Spearman correlation analysis was used to evaluate the correlation coefficients between various variables. According to the above scale norms, we have divided depression, anxiety, somatic symptoms, job burnout, and vicarious trauma scores into two types. The proportion of anxiety, depression, and somatic symptoms was calculated among resident physicians. To examine the differences between independent variables and the risk of depression, anxiety, somatic symptoms, job burnout, and vicarious trauma, Chi-square tests, and U-tests were used. A collinearity test was performed on the independent variable, and the variance expansion factor was calculated; we analyzed between independent variables and anxiety, depression, somatic symptoms, job burnout, and vicarious trauma in univariate logistic regression and multivariate logistic regression and calculated OR (odds ratio) and 95% CI (confidence interval). All tests were two-tailed, with a significance level of p < 0.05.




Results


Characteristics of the study participants

In this survey, 340 resident physicians completed all the required questionnaires. The demographic details are presented in Table 1. The mean age of the participants was 26.02 ± 2.90 years. The proportion of females (54.12%) was slightly higher than males (45.88%). Among the participants, different year of residency accounted for 41.76% (first), 33.53% (second), and 24.71% (third) respectively. 87.35% of them were unmarried. About half of the resident physicians were commissioned by other hospitals to receive training at our Hospital. 76.18% of them had a bachelor’s degree. During this period, 92.65% of resident physicians participated in the medical care for COVID-19 patients; 85.59% of resident physicians worked more than 40 h per week, 39.41% worked more than 49 h per week; 55.29% of resident physicians had less than 7 h of sleep per day. The results of the current study showed that there was a significant relationship between the year of residency and the prevalence of depression symptoms (p = 0.019), with the highest percentage of symptoms occurring in the third year of residency (39.29%). There were significant relationships between the age (p = 0.022), year of residency (p = 0.033), workload (p = 0.011) and the prevalence of anxiety symptoms, with the highest percentage of symptoms occurring in the third year of residency (30.95%) and workload>49 h (29.10%). There were significant relationships between the educational level (p = 0.037), daily sleep duration (p < 0.001), and the prevalence of somatic symptoms, with the highest percentage of symptoms occurring in the master (51.35%) and daily sleep duration<7 h (51.06%). There were significant relationships between the educational level (p = 0.014), work status (p = 0.014), daily sleep duration (p = 0.037) and the prevalence of job burnout, with the highest percentage of symptoms occurring in the undergraduate (55.60%), absent from work (76.00%), daily sleep duration<7 h (58.51%). There was a significant relationship between the gender and the prevalence of vicarious trauma (p = 0.015), with the higher percentage of symptoms occurring in man (58.33%).



TABLE 1 Demographic characteristics of participants (N = 340).
[image: Table1]



Distributions of anxiety, depression, and somatic symptoms

The prevalence of anxiety (GAD-7 ≥ 10), depression (PHQ-9 ≥ 10), and somatic symptoms (PHQ-15 ≥ 10) in this study reached 20.88, 28.53, and 41.47%, respectively. Details are shown in Table 2.



TABLE 2 The prevalence of anxiety, depression and somatic symptoms.
[image: Table2]



Related factors of anxiety, depression, somatic symptoms, job burnout, and vicarious trauma

Female resident physicians were more likely to experience somatic symptoms [adjusted OR = 2.36, 95% CI: 1.33–4.18] compared with males. The second-year resident physicians were less likely to report depression (adjusted OR = 0.41, 95% CI: 0.19–0.91) compared with the first-year resident physicians. Compared with resident physicians with a bachelor’s degree, resident physicians with a doctoral degree were less likely to experience somatic symptoms and job burnout (adjusted OR = 0.25, 95% CI: 0.09–0.67; adjusted OR = 0.31, 95% CI: 0.11–0.89). Resident physicians who were not on duty or had not been transferred were less likely to experience vicarious trauma symptoms (adjusted OR = 0.21, 95% CI: 0.06–0.73; adjusted OR = 0.35, 95% CI: 0.18–0.64). Resident physicians’ problem-focused coping styles were less prone to depression (adjusted OR = 0.92, 95% CI: 0.88–0.96), anxiety (adjusted OR = 0.94, 95% CI: 0.90–0.98), somatic symptoms (adjusted OR = 0.93, 95% CI: 0.89–0.97), job burnout (adjusted OR = 0.91, 95% CI: 0.87–0.96), and vicarious trauma (adjusted OR = 0.94, 95% CI: 0.90–0.98). Resident physicians’ emotion-focused coping styles and who experienced negative life events were more prone to anxiety (adjusted OR = 1.13, 95% CI: 1.08–1.17; adjusted OR = 1.05, 95% CI: 1.03–1.08), depression (adjusted OR = 1.11, 95% CI: 1.07–1.16; adjusted OR = 1.05, 95% CI: 1.03–1.07), somatic symptoms (adjusted OR = 1.10, 95% CI: 1.06–1.14; adjusted OR = 1.06, 95% CI: 1.04–1.08), job burnout (adjusted OR = 1.16, 95% CI: 1.11–1.20; adjusted OR = 1.03, 95% CI: 1.01–1.06), and vicarious trauma (adjusted OR = 1.13, 95% CI: 1.09–1.17; adjusted OR = 1.05, 95% CI: 1.02–1.07). Details are shown in Table 3.



TABLE 3 Multivariate logistic regression analysis on resident physicians of factors influencing psychological status.
[image: Table3]




Discussion

This online survey investigates the psychological status of resident physicians in a tertiary hospital in the early stages of lifting the COVID-19 lockdown in China. The uniqueness of this study lay in the series of questionnaire surveys we conducted on a specific population in a special background, in addition to evaluating anxiety and depression, it also included relevant assessments of somatic symptoms, job burnout, and vicarious trauma among resident physicians. The main findings of this study are as follows. Firstly, in the early stages of lifting the COVID-19 lockdown in China, the prevalence of anxiety, depression, and somatic symptoms among resident physicians in the standardized training stage was high. An important finding was that 41.47% of resident physicians had significant somatic symptoms. We also found that there was a correlation between sleep time and somatic symptoms, and the shorter the sleep time, the more likely to experience somatic symptoms such as fatigue. Secondly, the study also found a correlation between certain psychological problems and age, gender, year of residency, and educational level. Thirdly, resident physicians who were not on duty or had not been transferred were less likely to experience vicarious trauma symptoms. Fourthly, adequate social support was less likely to lead to job burnout. Lastly, resident physicians’ problem-focused coping styles were less prone to depression, anxiety, somatic symptoms, job burnout, and vicarious trauma; Resident physicians’ emotion-focused coping styles and experienced negative life events were more prone to anxiety, depression, somatic symptoms, job burnout, and vicarious trauma. Then, we will discuss our findings separately.

After the outbreak of COVID-19, China has been prevented and controlled for nearly three years, and there has been no large-scale spread. On December 26, 2022, the National Health Commission issued a notice: With the approval of the State Council, as of January 8, 2023, the measures for the prevention and control of Class A infectious diseases stipulated in the Law of the People’s Republic of China on the Prevention and Control of Infectious Diseases against COVID-19 would be lifted. COVID-19 outburst in the short term. Almost everyone was infected with COVID-19. All wards were receiving patients with COVID-19. Medical workers face multiple physical and psychological challenges. In our study, we found that in the early stages of lifting the COVID-19 lockdown in China, the prevalence of anxiety, depression, and somatic symptoms among resident physicians in the standardized training stage were 20.88, 28.53, and 41.47%. Previous studies have also shown that resident physicians had high levels of depression and emotional problems (8, 9, 38). The results of one system review showed that 20.9–43.2% of resident physicians had depression and depressive symptoms (9). An important finding was that about half of resident physicians had more somatic symptoms. We analyzed that this phenomenon might be related to a sharp increase in workload and a decrease in sleep time. Correlation analysis in our study indeed found a remarkable negative association between daily sleep time and somatic symptoms. Research has found that in addition to working hours (10), the sleep time (39) and poor sleep quality (40) of resident physicians were also related to fatigue. Fortier’s study has shown a potential cross-sectional relationship between insomnia and fatigue (41). Many studies confirmed that sleep time was an important predictor of fatigue the next day (42, 43). Insufficient sleep (≤ 6 h per night) increases the risk of depression among resident physicians and might lead to higher medical error rates (39, 44, 45).

In our study, we found a positive association between age and anxiety. Medical students in the higher (>22 years) age group in Nepal suffered from elevated levels of anxiety and/or depression during COVID-19 (46). The age of resident physicians in our study was similar to that of medical students in Nepal and similar conclusions were found. The reason for similar conclusions might be related to the similarity of research background and population. We also found gender and grade differences in certain assessment content. For example, compared to males, female resident physicians were more likely to experience somatic symptoms. In the past, many studies focused on the somatic symptoms of peri-menopausal (47) and older females (48), and compared to males, the prevalence of somatic symptoms in females during this period were higher. Although this conclusion was similar to ours and had some reference value, comparability decreased due to other factors such as age and occupation. However, there was also a study that suggested that females were seeking medical help more frequently due to somatic symptoms (49). We also found similar conclusions regarding the specific female population in our study, which was also a part of the female population. Compared with first-year resident physicians, resident physicians in the second year of training stage were less likely to report depression, which was related to the fact that second-year resident physicians had a relatively easy year, unlike the first-year resident physicians who just arrived in the new environment and was in the adaptation stage, also unlike the third-year resident physicians who at the last year of standardized training and faced more challenges and tests, bore more work responsibilities and also faced more pressure in terms of assessment. Moreover, we found that compared with resident physicians with a bachelor’s degree, resident physicians with a doctoral degree were less likely to experience somatic symptoms and job burnout; More research on PhD students showed that PhD students demonstrated a remarkably higher level of emotional problems, somatic symptoms and sleep issues compared to persons who had not received further education after obtaining a master’s degree (50). A previous study about academic medicine faculty found that teachers with master’s and doctoral degrees had a higher risk of depression and anxiety (51). Our research conclusions seemed to be inconsistent with many previous research conclusions. One possible reason was that our research subjects were resident physicians who had already worked and were not students on campus. Additionally, we concluded that resident physicians were less likely to experience somatic symptoms and job burnout. Previous studies have focused more on anxiety and depression symptoms. Further research is needed to analyze the specific reasons in the future.

Our study found that resident physicians who were not on duty or had not been transferred were less likely to experience vicarious trauma symptoms; some resident physicians were not on duty due to policy reasons or COVID-19 infection, they seldom contacted or managed COVID-19 patients, so they were less impacted and less likely to have vicarious trauma symptoms. Many resident physicians have been transferred from their original posts to emergency, infection department, intensive care unit, and other departments due to work needs, and were more likely to have vicarious trauma symptoms when facing COVID-19 patients directly.

Good social support was less likely to lead to job burnout; Similar to a previous study that found that organizational support reduced burnout (52). Cardozo et al. also found that social support and healthy coping strategies were protective factors for depression, anxiety, and burnout (53). Extremely amount of work, document burden, declined regulation over workload, difficulty integrating into work and life, and loss of meaning in work were elements related to burnout (14). A multicenter prospective study on the pressure, anxiety, and job burnout of medical workers during COVID-19 in Singapore found that long working hours were closely related to anxiety and job burnout (12). A reasonable response to external stress and sufficient social support might reduce the occurrence of emotional problems and job burnout.

The study suggested that resident physicians’ problem-focused coping styles were less prone to depression, somatic symptoms, job burnout, and vicarious trauma; while resident physicians were more prone to feel anxiety, depression, somatic symptoms, job burnout, and vicarious trauma through emotion-focused coping styles. The found were similar to many researches. Cruz et al. found that problem-focused coping was negatively associated with depressive symptoms and impairments of social. And there was a remarkable positive association between emotion-focused coping and depressive symptoms (54). When facing negative stress events, positive coping styles were protective factors for anxiety and depression, while avoidance coping styles were risk factors for anxiety and depression (55, 56). Yan et al. also found that people who used positive coping measures felt fewer symptoms of depression, obsessive-compulsive anxiety, and neurasthenia under stress, while negative coping measures aggravated mood distress (57). Our study found a correlation between job burnout and coping styles. A major factor that might influence job burnout is a person’s coping style, which is the cognitive and behavioral efforts they make to cope with stress (54). Coping has two primary roles: adjusting unstable emotions and resolving emotional distress through cognitive and behavioral changes (58–60). The use of adaptive coping strategies has a positive impact on the body and mental health, stress management, and overall performance of medical staff (61). We can improve the psychological health status of resident physicians by educating them on reasonable coping strategies.

Negative life events were adverse factors for anxiety, depression, somatic symptoms, job burnout, and vicarious trauma. The more negative events, the easier it was to experience anxiety, depression, somatic discomfort, job burnout, and vicarious trauma. One study related to negative life events and mental health in adolescents, found the more frequent and intensive negative life events that adolescents experienced, the more likely they were to experience symptoms of depression and anxiety (62). Our study also collected and analyzed the negative events experienced by resident physicians within one month of the release of the COVID-19 pandemic restrictions. In the early stages of lifting the COVID-19 lockdown, everyone more or less experienced negative events related to the disease, and psychological health is hypersensitive to trauma incidents and their social and commercial outcomes (60). The pandemic was a crash process that endangered individual’s life and survival, with many traumatic effects on everyone’s physical and psychological well-being (59). Compared to the general population, resident physicians needed to undertake more work tasks and faced greater risks of infection, even had to work with diseases, in such difficult situation. The negative events experienced during this period were more frequent than usual, which might lead to a higher prevalence of anxiety, depression, somatic symptoms, job burnout, and vicarious trauma.

Restricted by special periods and populations, some limitations should be considered when explaining the findings of the present study. Firstly, all information was based on the self-report of the resident physicians. Secondly, all resident physicians’ data comes from only one large hospital, due to the impact of special period, the number of collected samples was relatively small, which may not represent all resident physicians in the standardized training stage. A larger multicenter sample size was needed to increase the representativeness of the data. Thirdly, this was a descriptive study, and confirming causal relationships was relatively difficult. Further longitudinal research should be utilized to address this relationship. Nevertheless, our study has added a survey of favorable factors related to psychological health status, which could provide a basis for developing relevant psychological intervention measures. Cognitive behavioral therapy (CBT) and crisis intervention have been considered helpful intervention strategies for managing the psychological health results of medical staff (63). In addition, protective and risk factors for anxiety, depression, somatic symptoms, job burnout, and vicarious trauma identified among resident physicians provided valuable information for developing relevant psychological intervention measures to improve the psychological health of relevant groups after the outbreak of infectious diseases. Further longitudinal researches also need to be confirmed.



Conclusion

This study found that resident physicians had a high prevalence of anxiety, depression, and somatic symptoms during the release of COVID-19 pandemic restrictions. Internal and external factors of residents were correlated with the occurrence of anxiety, depression, somatic symptoms, job burnout, and vicarious trauma. Risk and protective factors related to the psychological health of residents have been proposed. These findings suggested that interventions aimed at reducing working hours and workload, ensuring sufficient sleep time, promoting problem-focused coping strategies, strengthening regular communication and mental health education or intervention, might help improve the psychological health status of resident physicians and their ability to cope with complex tasks.
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Background: Particularly at the beginning of the pandemic, adults aged 65 and older were portrayed as a homogeneously vulnerable population due to the elevated health risks associated with contracting the COVID-19 disease. This portrayal, combined with travel restrictions, closures of economic sectors, country-wide lockdowns, and suggestions by governmental authorities to limit social contact, had important implications for the wellbeing of older individuals. However, older adults are a heterogeneous population who relies on different resources to cope with stressful periods, like the COVID-19 pandemic. Simultaneously, countries also employed different measures to contain the virus. Research thus far has focused on the short-term consequences of the pandemic, but studies have yet to address its long-term consequences.

Objectives: We explore older adults' lived experiences nearly 2 years after the pandemic onset. Moreover, we focus on the bordering countries of Switzerland and Italy, who employed contrasting containment measures. This paper analyzes (1) How the COVID-19 pandemic impacted the experiences of wellbeing of older adults in these regions and (2) How older adults coped with the stressors brought about by the pandemic, in particular social distancing.

Methods: The paper draws on 31 semi-structured interviews with 11 Swiss natives residing in Switzerland, 10 Italian migrants residing in Switzerland, and 10 Italian natives residing in Italy. Interviews were conducted from December 2021 to March 2022.

Results: Coping mechanisms of the three groups related to acceptance, hobbies, cognitive reframing, telephone use, vaccine use and social distancing. However, results show heterogeneous experiences of wellbeing, with Swiss natives sharing more positive narratives than the other two groups. Moreover, Italian migrants and Italian natives expressed the long-term negative consequences of the pandemic on their experienced wellbeing.

Keywords
migration, coping, subjective wellbeing, health crisis, vulnerability


1 Introduction

In March of 2020, the WHO declared COVID-19 a pandemic, making it an international public health problem (WHO, 2020). Beyond physical illness, the pandemic disrupted millions of lives around the globe through closures of schools, shops, and borders; it separated individuals from friends and family, and it caused job losses and financial strain (Hiscott et al., 2020). However, in the public discourse it was especially older adults who were portrayed as a homogeneously vulnerable and frail group (Jordan et al., 2020; Ayalon et al., 2021; Maggiori et al., 2022). Indeed, older people had higher mortality rates than younger ones (Dadras et al., 2022). They also suffered from decreased physical activity due to social distancing measures, impacting their physical health (Oliveira et al., 2022). Moreover, in comparison to pre-pandemic levels, older adults reported higher rates of anxiety and depression (Webb and Chen, 2022; Segerstrom et al., 2023) and lower subjective wellbeing (Maggiori et al., 2022).

However, compared to their younger counterparts, older adults also reported less pandemic-related stress, less social isolation, less life changes (Birditt et al., 2021), and lower rates of anxiety and depression (Webb and Chen, 2022). Furthermore, older adults' resilience was shown through their ability to develop coping strategies to maintain a certain level of subjective and psychological wellbeing (Finlay et al., 2021; Fuller and Huseth-Zosel, 2021; Bustamante et al., 2022; Facal et al., 2022; Mau et al., 2022).

Nonetheless, the ability to cope with the stressors brought about by the pandemic was influenced by factors on the micro-, meso-, and macro- levels. On the micro-level, studies have revealed that characteristics like being in good health, previous experiences of adversity, stable financial status, and social networks positively affected individuals' ability to cope with the pandemic (Guzman et al., 2023), while having a migration background was associated with increased pandemic-related worry (Ludwig-Dehm et al., 2023) and loneliness (Pan et al., 2021). At the meso-level, neighborhood parks and nature were positively related to mental and physical health (Bustamante et al., 2022; Guzman et al., 2023). At the macro-level, stricter physical distancing measures mandated by governments were associated with worse mental health (Mendez-Lopez et al., 2022). The heterogeneity of older adults' characteristics, resources, and lived experiences, as well as the differences in countries' containment measures thus call for research further exploring how older adults coped with the pandemic in different contexts.

Most studies to date focus on older individuals' wellbeing during the first lockdown in the spring of 2020 (Seifert and Hassler, 2020; Cipolletta and Gris, 2021; Falvo et al., 2021; Finlay et al., 2021; Fuller and Huseth-Zosel, 2021; McKinlay et al., 2021; Whitehead and Torossian, 2021; Bustamante et al., 2022; Facal et al., 2022; Gonçalves et al., 2022; Kremers et al., 2022) or during the first year following the pandemic onset (Fiocco et al., 2021; Atzendorf and Gruber, 2022; Brooks et al., 2022; Cohn-Schwartz et al., 2022; Derrer-Merk et al., 2022a; Garner et al., 2022; Maggiori et al., 2022; Mau et al., 2022; Donizzetti and Capone, 2023). However, few studies have been published thus far addressing the second year of the pandemic and its long-term impact on older adults' wellbeing (Gallè et al., 2021; König and Isengard, 2023). Moreover, studies have analyzed the pandemic's impact on the physical health of migrants of all ages in comparison to native-born populations in Western Europe (Canevelli et al., 2020; Aldea, 2022; Khlat et al., 2022), but to the best of our knowledge, none have addressed the differences in the lived experiences of wellbeing among older migrant and native populations with a focus on coping strategies. Furthermore, there is a paucity of literature comparing the experiences of wellbeing and coping strategies between countries that implemented contrasting COVID-19 containment measures.

We aim to bridge this gap by comparing the experiences of older adults in Italy and Switzerland – countries that implemented different COVID-19 containment measures – nearly 2 years after the pandemic onset. Specifically, we study older Swiss natives residing in Switzerland, older Italian natives residing in Italy, and older Italian migrants residing in Switzerland. This allows us to explore the experiences of wellbeing of older adults who lived under strict restriction measures, namely Italian residents, to those of adults who lived under more relaxed measures, namely Swiss natives and Italian migrants living in Switzerland. Furthermore, comparing Swiss natives and Italian migrants allows us to analyze the experiences of two groups who lived the pandemic in the same context, yet who have had different life courses. More particularly, because older Italian migrants in Switzerland often have attachments to Italy and take part in transnational practices (Ludwig-Dehm et al., 2023), their inclusion in the study allows us to explore how the situation in their country of origin impacted their COVID-19 experiences from abroad.

This paper aims to analyze (1) How the COVID-19 pandemic impacted the experiences of wellbeing of older adults in Switzerland and Italy and (2) How older adults coped with the stressors brought about by the pandemic, in particular social distancing.



2 Contextual background: the Swiss and Italian contexts

Despite the geographical proximity between Switzerland and Italy, the two countries implemented quite different containment measures as a response to the virus.

Compared to other European countries, on average Switzerland implemented less stringent containment measures throughout the pandemic, despite being just as impacted (Pleninger et al., 2022). The first phase of the pandemic, classified by the Federal Council as an “extraordinary situation,” lasted from March 16 to June 19, 2020 (Sager and Mavrot, 2020; Maggiori et al., 2022; Pleninger et al., 2022). From March 16 until April 26, the Swiss government gradually imposed measures closing borders, canceling cultural and sports events, banning all public and private manifestations, closing schools, restaurants, bars, as well as shops and services deemed to be unessential, and banning gatherings of more than five people. Older adults in particular were advised to stay at home and to avoid in-person social interactions with members outside their household. From April 26, 2020 containment measures were slowly eased, and on June 19, 2020, the classification of the pandemic changed from “extraordinary” to “special” (Sager and Mavrot, 2020; Pleninger et al., 2022).

During the next 2 years, Switzerland saw a series of tightening and easing of containment measures, which included regulations on mandatory vaccines or COVID-19 tests to access bars and restaurants, and mandatory masks to be worn in shops and public transport. All restrictions were then lifted on April 1, 2022 (FOPH, 2022).

Throughout the pandemic up until the data collection for this article – between December 2021 and March 2022 – the Swiss government largely relied on cooperation from the public. Although in certain periods shops, restaurants, and schools were closed, Swiss residents still enjoyed a certain amount of freedom to move and have social gatherings, albeit limited. Overall, it was left up to the individuals to regulate their behaviors within certain limits.

The Italian government, on the other hand, imposed more stringent measures throughout the pandemic. Late January 2020, the government declared a national emergency, and in February 2020, Italy was the epicenter of the health crisis in Europe (Ferrante, 2022). The Italian government quickly established lockdown “red” zones in certain areas of Northern Italy, which led to the closure of schools and restrictions of movement: residents could leave their areas of residence only for necessities like work, health reasons or family emergencies, or grocery shopping. These restrictions were applied in waves to the entire country, and on March 11 the government imposed a national lockdown, also named the “stay at home” decree (Bull, 2021). This entailed closure of borders, schools, restaurants and bars, and all nonessential shops and services. Travel between regions was prohibited and residents' movement was only allowed for essential reasons. The first Italian lockdown ended on May 3, 2020, after which most shops, restaurants, bars, and services gradually reopened while maintaining COVID-19 safety protocols (Bosa et al., 2021).

During the next 2 years, Italy also experienced a series of loosening and tightening of restrictions, but these were often more stringent than the ones imposed in Switzerland. For instance, during the second wave of the pandemic, which took place in autumn of 2020 and winter of 2021, curfews from 11 pm to 5 am were mandated and restaurants and bars had to close at 6 pm. During this time, Italian residents were strongly recommended to leave their homes only for work or health reasons, and these restrictions were gradually eased by mid-2021 (SkyTG24, 2020; Bosa et al., 2021). In April 2022, Italy declared an end to the state of emergency, and thereafter lifted all restrictions (Amanto, 2022).

Both Italy and Switzerland were successful in containing the spread of the virus (Ferrante, 2022; Pleninger et al., 2022), but at what cost to people's wellbeing?



3 A theoretical framework to understand wellbeing and coping strategies among older adults


3.1 Wellbeing

Research on wellbeing largely encompasses two forms: objective wellbeing and subjective wellbeing. The first refers to objective indicators like income, health, and living conditions. The second refers to individuals' experiences of wellbeing and to their evaluations of their lives. It is often measured with indicators like positive and negative affect, happiness, life satisfaction, and satisfaction with various life domains like social relationships, financial situation, and neighborhood conditions (Bartram, 2012; Diener, 2012; Veenhoven, 2012, 2017). In this paper, we use the term wellbeing to refer to the latter concept – to individuals' subjective experiences of wellbeing.

Some objective indicators are indeed correlated to subjective indicators – being in good health, for instance is positively associated with life satisfaction (Helliwell, 2003; Deaton, 2008; Clark et al., 2018) and, to a certain extent, so is income (Clark et al., 2008; Clark, 2011; De Jong, 2015). Studies have also debated to what extent wellbeing is dependent on genes and individual personality traits (Bartels, 2015; Røysamb et al., 2018), and to what extent it is dependent on external factors like social contexts and life events (Helliwell and Putnam, 2004). But overall, the consensus is that wellbeing is influenced by both genetic and environmental characteristics (Røysamb et al., 2014; Luhmann et al., 2021).

Most studies employ a quantitative approach and explore a wide array of determinants of wellbeing, ranging from age, to health, to income and education, to relationships and divorce, to social norms and institutions, and so on (Clark et al., 2018). Qualitative studies on wellbeing are less common (Bartram, 2012), but they valuably provide information on participants' perceptions, views and beliefs that are unaffected by researchers' pre-determined ideologies (Delle Fave et al., 2011). Especially in a context like that of the COVID-19 pandemic – a disruptive process that homogeneously categorized an entire group as vulnerable and forced individuals world-wide to reorganize their lives – a qualitative approach allows for nuanced, in-depth analyses of people's experiences of wellbeing (and vulnerability).



3.2 Older adults' vulnerability

Independently of the pandemic context, older adults are often characterized as particularly frail and vulnerable (Fried et al., 2001; Clegg et al., 2013). This is often due the age-related decline in physiological and psychological systems, which renders this population vulnerable to falls, hospitalization, or sudden health changes triggered by minor events, and makes them more reliant on others for care (Fried et al., 2001; Clegg et al., 2013). But vulnerability in old age is not a dichotomous state of vulnerable vs. not vulnerable, as was suggested in the public discourse during the COVID-19 pandemic. According to the life-course approach employed by Spini et al. (2017), vulnerability is defined as:

“a weakening process and a lack of resources in one or more life domains that, in specific contexts, exposes individuals or groups to (1) negative consequences related to sources of stress, (2) an inability to cope effectively with stressors, and (3) an inability to recover from stressors or to take advantage of opportunities by a given deadline.” (Spini et al., 2017, p. 8)

It is a dynamic process between stress and resources that occurs at the intersection of different areas of life (like health, work, family, etc.), and on several levels (macro-, meso-, or micro-levels) throughout the life course (Spini et al., 2017). When faced with a stressful situation like the COVID-19 pandemic, individuals must rely on the resources they accumulated throughout the life course – referred to as reserves (Cullati et al., 2018) – in order to cope with life adversities. These reserves include, but are not limited to, physical and mental health, economic savings, cultural capital resulting from education, social networks, and emotional and cognitive reserves (Cullati et al., 2018). It is in times of shocks that these reserves become the most important and mediate the impact of stressors on individuals' wellbeing; it is also during these adverse periods that inequalities between individuals' reserves become the most apparent (Widmer, 2022), leading to situations of vulnerability.

In old age, physical reserves diminish, and older adults' ability to fight infectious diseases decreases, putting them in a vulnerable situation (Bajaj et al., 2021). However, physical reserves are related to events and conditions throughout the lifespan. For example, the combination of disadvantageous childhood socioeconomic conditions, coupled with adverse adult socioeconomic conditions, increase the probability of chronic health diseases (Galobardes et al., 2007). Aging adults are thus not all equally vulnerable to the risks associated with COVID-19; their vulnerability is associated to a wide variety of life-course experiences and factors, only some of which directly related to age (Oris et al., 2020; Sneed and Krendl, 2022).



3.3 Pandemic impact on older adults' wellbeing

In the context of the COVID-19 pandemic, researchers have studied different measures related to wellbeing, like loneliness, social isolation, worry, anxiety, and others. This section draws on the literature focusing on various experiences of wellbeing during the pandemic among older adults.

Following the implementation of virus containment and social distancing measures, many countries reported an increase in loneliness among older adults in comparison to pre-pandemic levels (Luchetti et al., 2020; Seifert and Hassler, 2020; Holaday et al., 2021; Macdonald and Hülür, 2021; Rodney et al., 2021; Van Tilburg et al., 2021; Zaninotto et al., 2022; see also literature review by Su et al., 2023). Feelings of loneliness were particularly prevalent among older adults with no children, lower-income individuals, those living alone, and those reporting depressive symptoms (Seifert and Hassler, 2020; O'Shea et al., 2021), which highlights the role of resources and reserves in mediating the pandemic's impact on wellbeing.

Furthermore, older adults in countries all around the world experienced higher levels of stress, worry, anxiety, and depression in comparison to pre-pandemic levels. These negative mental health outcomes were more common among older single adults, among older adults of lower socioeconomic groups (Kola et al., 2021; Webb and Chen, 2022; Wettstein et al., 2022a; Zaninotto et al., 2022), among those with poor self-rated health (Wettstein et al., 2022a), and among those who were already socially isolated prior to the pandemic (Macleod et al., 2021). Social isolation is correlated to declining physical and mental health, increased mortality, and lower quality of life, and the social distancing measures introduced by the pandemic exacerbated these risks (Macleod et al., 2021).

Most studies published to date, in May 2023, concentrate on the initial weeks of the pandemic and largely focus on singular countries. Atzendorf and Gruber (2022)'s research, however, focused on the weeks following the first wave, between June and August 2020 and used SHARE data to analyze the medium-term consequences of the first pandemic wave across 25 European countries and Israel. They found that older adults in countries with high death rates and stringent measures were at increased risk of feeling depressed or lonely. Similarly, Mendez-Lopez et al. (2022) used the same data and revealed that countries' greater stringency in physical distancing measures was associated with worse mental health. This is particularly pertinent for this paper, as both Italy and Switzerland were badly hit by the pandemic (Ferrante, 2022; Pleninger et al., 2022), but they differed in containment strategies: while Italian residents were severely limited in their mobility, Swiss residents benefitted from a certain amount of freedom. Atzendorf and Gruber (2022) revealed that Italian older adults reported increased feelings of loneliness and depression after the pandemic onset to a greater extent than Swiss older adults.

The only study to date analyzing older adults' wellbeing during the two years following the pandemic onset showed that most older Europeans did not feel lonely before or during the pandemic. However, for some, feelings of loneliness increased, particularly among the less educated, those living alone, and those isolated at home (König and Isengard, 2023).

Moreover, the characterization of older adults as a homogeneous, exceptionally vulnerable population (Petretto and Pili, 2020; Seifert, 2021) engendered negative self-perceptions of aging (Losada-Baltar et al., 2021; Seifert, 2021), which have been associated with loneliness and psychological distress among older adults (Losada-Baltar et al., 2021). Their homogenous representation and the resulting ageist narrative also led to feelings of anger, increased anxiety, and perceptions of loss of autonomy and individualism by this older population (Derrer-Merk et al., 2022a,b).

Although research has documented the negative impact of the pandemic on older adults, studies have also suggested that in some ways, older adults did not suffer as much as their younger counterparts, as documented in the literature review by Seckman (2023). Older adults in the United States reported less pandemic-related stress, less social isolation (Birditt et al., 2021), and greater emotional wellbeing (Carstensen et al., 2020) than younger adults. The same result was found among Chinese adults (Jiang, 2020). Similarly, in Italy older adults reported less loneliness compared to younger age groups (Luchetti et al., 2020).

Independently of the pandemic context, older migrants are more vulnerable to loneliness and social isolation due to language and cultural barriers, low social capital, and dependence on children for support (Neville et al., 2018; Sidani et al., 2022). Moreover, older migrants often occupy disadvantaged socioeconomic positions and are in worse health than natives in the host country (Bolzman and Vagni, 2018; WHO, 2018). The pandemic and the related reduced social contacts may have thus rendered older migrants particularly vulnerable to social isolation, loneliness and negative mental health outcomes (Pan et al., 2021; Sidani et al., 2022). In fact, a study on older Chinese migrants in Belgium and the Netherlands revealed that reduced social participation and financial insecurity increased migrants' loneliness levels (Pan et al., 2021).

Furthermore, migrants often engage in transnational practices, linking them in various ways to their country of origin (Ciobanu and Ludwig-Dehm, 2020). The pandemic restrictions changed some of these transnational practices through travel bans and border closures (Nehring and Hu, 2022), which may influence older migrants' wellbeing. A survey conducted within the same research project as this paper, found that Italian migrants in Switzerland reported higher levels of worry about the COVID-19 pandemic than Swiss natives, and this difference is largely explained by engagement in transnational practices (Ludwig-Dehm et al., 2023).

Despite the increasing proportion of older migrants in Europe (UNDESA, 2020), research on the impact of the pandemic on older migrants' wellbeing is scarce.



3.4 Coping strategies of older adults

Research has shown that aging adults are capable of adapting and coping to various events and circumstances (Klausen, 2020; Settersten et al., 2020). Coping refers to the cognitive and behavioral efforts one carries out to prevent, tolerate, or diminish certain situations (Lazarus and Folkman, 1984; Carver, 2013; Biggs et al., 2017), and studies have found that older adults are particularly able to engage in such behaviors to diminish stressors (Yancura and Aldwin, 2008; Carstensen et al., 2020). Coping strategies are often grouped into emotion-focused and problem-focused strategies (Lazarus and Folkman, 1984; Aldwin and Revenson, 1987; Biggs et al., 2017). The first refers to strategies intended to regulate one's emotional reactions to the problem, while the latter refers to behaviors and cognitions aimed at directly managing or solving a problem (Yancura and Aldwin, 2008; Biggs et al., 2017). This includes strategies aimed at avoiding thinking about the problem – like keeping oneself busy – as well as strategies aimed at finding the positive aspects of a stressful situation (Aldwin and Yancura, 2004).

Older adults' ability to engage in these strategies can be partly explained by Carstensen's (2021) Socioemotional Selectivity Theory, which posits that social and emotional goals change depending on the perception of how much time one has left to live. As one grows older or approaches the end of their life due to illnesses or frailty, goals shift and people tend to value smaller and more meaningful social networks, they tend to spend more time with close partners, and they use cognitive resources to process more positive information (Carstensen, 2021).

Another aspect related to older adults' coping abilities concerns the aforementioned reserves accumulated throughout the life-course. Accumulation of social resources, cultural and economic capital, health reserves, and the acquisition of coping skills allow older adults to endure stressful situations or, on the contrary, the lack of such reserves can penalize them (Grundy, 2006; Cullati et al., 2018; Settersten et al., 2020).

In addition to the wellbeing consequences for older adults, studies have addressed the coping mechanisms developed by this population throughout the first wave of the pandemic. In a qualitative study, Gonçalves et al. (2022) interviewed older adults in Brazil, the United States, Italy, and Portugal, and revealed that social isolation engendered feelings of restriction in terms of interaction with friends and family and ability to participate in leisure activities. At the same time, older adults were also able to cope with the situation by dedicating their time to hobbies, using technological resources to stay close to friends and family, or involving themselves in religious and spiritual activities. Despite the different cultures and contexts of this study's participants, researchers found homogeneity in their coping mechanisms. Several studies confirmed these findings with different samples of older U.S. American adults (Finlay et al., 2021; Fuller and Huseth-Zosel, 2021; Whitehead and Torossian, 2021), and Bustamante et al. (2022) revealed that time spent in parks and outdoor spaces boosted physical, mental, and social wellbeing.

Similarly, Mau et al. (2022) found that for older Danish adults, adapting to the situation by reframing their mindset, finding ways to maintain social contacts and a sense of community, and staying active were important coping behaviors that helped them maintain a good level of wellbeing. In Italy, older adults experienced the first pandemic wave in heterogeneous ways: those who felt alone pre-pandemic expressed that isolation had a negative impact on their wellbeing. Others were able to cope with the situation by exploring hobbies and maintaining contacts with friends and family through telephone use (Cipolletta and Gris, 2021).

However, the only study on older migrants' wellbeing and coping strategies by Pan et al. (2021) found that neither problem-focused coping strategies, nor emotion-focused coping protected against increased loneliness during the pandemic.

These studies reveal that, at least for the first half of 2020, older adults employed coping mechanisms to endure the pandemic, but we still know little of their experiences after the first COVID-19 wave. A longitudinal qualitative study on Canadian older persons explored their experiences over a 10-month period from May 2020 to February 2021 (Brooks et al., 2022). It found that the longevity of pandemic restrictions was partially responsible for older adults' declines in wellbeing. Simultaneously, participants used similar coping mechanism employed during the first pandemic wave to maintain their wellbeing: they stayed active, found ways to stay in contact with friends and family, and adopted positive mindsets.

Nonetheless, cross-country research on the experiences of wellbeing among older adults, and more particularly in the years following the pandemic onset, is still scarce. We therefore aim to bridge this gap by exploring the lived experiences and coping mechanisms of older individuals in two countries that had contrasting COVID-19 containment measures like Italy and Switzerland. Furthermore, we analyze how having connections to both countries, as is the case of Italian migrants in Switzerland, influences the lived experiences of these individuals.




4 Data and methods

Our study focuses on three groups of older adults (65+): (1) Swiss natives, defined as individuals who were born in Switzerland and whose parents were also born in Switzerland, (2) Italian international migrants from the south of Italy, defined as individuals who were born in southern Italy, whose parents were also born in Italy, and who migrated to Switzerland, and (3) Italian natives, defined as those who were born in the south of Italy, resided in the south of Italy at the time of the research, and whose parents were also born in Italy. There are several reasons for the inclusion of these specific groups in our study. First, Italians constitute one of the largest cohorts of foreign nationals aged 65 and above residing in Switzerland (FSO, 2020). Second, a significant part of older Italians migrated to Switzerland between the 1950s and 1970s, with the majority originating from economically disadvantaged regions of Southern Italy (Wessendorf, 2007). They primarily migrated for financial reasons or to reunite with family who had relocated as labor migrants (Bolzman et al., 2004; Riaño and Wastl-Walter, 2006), and we therefore analyze older adults with a very specific migration background. Third, by comparing migrants from Southern Italy to natives from the same regions, we can explore the lived experiences of individuals who were raised in similar social contexts.

The sample for this paper is derived from an original quantitative survey conducted between June and November 2020 in the project TransAge: “Transnational aging among older migrants and natives: A strategy to overcome vulnerability.” Respondents to the qualitative interviews had already participated to the TransAge survey and had agreed to be further contacted for a follow-up interview. In total, 31 individuals participated to the study, of which 11 were Swiss natives, 10 were Italian migrants residing in Switzerland, and 10 were Italian natives residing in Italy.

To ensure diversity of wellbeing experiences among each of the three groups, we attempted to recruit individuals with low and high levels of life satisfaction. To do so, we based ourselves on Diener's Satisfaction with Life Scale (Diener et al., 1985), included in the TransAge questionnaire. More specifically, we focused on the scale item “I am satisfied with my life.” In the survey, participants were asked to indicate the strength of their agreement with this statement on a scale ranging from 1 (strongly agree) to 7 (strongly disagree). We thus contacted a roughly equal number of participants who stated being satisfied with their lives (scores 6 or 7) and participants who were less satisfied (scores 5 or less). Simultaneously, we checked the general life satisfaction scores drawing on the 5-item scale to assure coherence between the single-item and the total score (Diener et al., 1985).

The first author conducted semi-structured one-to-one interviews with the 31 community-dwelling older adults between December 2021 and March 2022, during the fifth wave of COVID-19, when social distancing was still strongly advised. Consequently, all interviews were done by telephone,1 except for one participant who preferred to meet in person. Participation in the study was voluntary, and all participants gave oral consent to be interviewed and recorded. Interviews lasted an average of 45 min, and they were conducted in French or Italian. They were audio-recorded and subsequently transcribed verbatim and anonymized. Participant quotes in this paper were translated into English by the first author, and every participant was given a pseudonym.

Participants were asked open-ended questions that prompted them to reflect on their experiences throughout the pandemic. First, they were asked to describe their feelings at the beginning of the pandemic, any impact that the confinement period had on their wellbeing, on their social habits, oron their daily lives. They were also encouraged to share how they coped with this period. They were then asked to reflect on the years after the onset of the sanitary crisis and describe any difficulties they faced and any strategies used to surmount these difficulties. Participants were also invited to share what their daily and social lives looked like at the time of interview, and how they felt about any long-lasting changes they may have experienced.

Interviews were analyzed using an inductive thematic analysis using qualitative coding software NVivo. The study was approved by the Ethics Committee of the Faculty of Social Sciences of the University of Geneva.



5 Results


5.1 Sample description

The 11 Swiss natives and 10 Italian migrants resided in the Swiss cantons of Geneva, Vaud, or Ticino, while the 10 Italian natives resided in the Italian regions of Sicily, Apulia, Sardinia, Abruzzo, Basilicata, or Campania. Participant characteristics by group are shown in Table 1. In comparison to the larger TransAge quantitative study, there is an over-representation of participants with medium and higher level of education among Italian migrants and natives, which will be taken into consideration in the discussion of the results.


TABLE 1 Sample charactertistics.
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5.2 Comparative accounts of wellbeing in times of pandemic

When recounting their experiences throughout the first 2 years of the pandemic in Switzerland and Italy, participants across the three groups coupled their narratives, whether positive or negative, with coping strategies they employed to manage the impact of the pandemic on their wellbeing. The themes that we identified correspond to emotion-focused coping and problem-focused coping strategies documented in the coping literature (Lazarus and Folkman, 1984; Aldwin and Revenson, 1987; Biggs et al., 2017). Emotion-focused coping refers to strategies aimed at regulating the emotions that arise because of a stressful situation, which also includes engagement in activities as a way to distract oneself. Problem-focused coping, on the other hand, refers to behaviors and cognitions targeted toward solving or managing a problem (Yancura and Aldwin, 2008). Strategies like social contact through telephone use involves elements of both emotion-focused and problem-focused coping. It refers to emotional support received by friends and family, it can entail concrete help in understanding how to confront an adverse situation, and it is a strategy directed at compensating for decreased in-person contact (Aldwin and Yancura, 2004).

Table 2 shows the behaviors adopted by participants that correspond to these two overarching coping mechanisms. We found that certain strategies adopted during the first lockdown were no longer used at the time of interview. Thus, in Table 2, we list the themes found in the data by pandemic period.


TABLE 2 Coping strategies used at pandemic onset and at time of interview.
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During the first months of the pandemic, the primary emotion-focused strategies adopted by older adults in our sample related to acceptance of the health crisis, keeping busy through hobbies and exercise, appreciation of the natural environment, and attitudes aimed at “finding the silver lining,” which involves strategies aimed at trying to find the positive aspects of the problem at hand, and which the literature often refers to as cognitive reframing (Aldwin and Yancura, 2004; Robson and Troutman-Jordan, 2014). In terms of problem-focused coping, participants evoked the importance of social distancing measures both during the initial lockdown and at the time of interview, and many later relied on vaccines as a mean to decrease the probability of severe illness.

The subsequent sections are organized as follows: First, we detail, by group, participants' experiences of wellbeing during the first lockdown and the coping strategies they adopted to face this period. Then, we analyze how social distancing measures and decreased social contacts impacted participants in each of the three groups, and we outline participants' social habits and coping strategies at the time of interview.


5.2.1 Wellbeing during the first lockdown

Although participants in all three groups used similar coping strategies throughout the pandemic, their narratives of wellbeing differed.


5.2.1.1 Experiences of Swiss natives

All Swiss native older adults, except for one, described the first confinement period in positive terms and expressed not having been particularly bothered by it. They often associated their wellbeing to being able to keep busy through various hobbies and interests, and by enjoying the natural landscapes around them, as indicated in the following excerpts:

“I think I was very relaxed…I have so many books at home...I have the watercolors, I have so many things to do here, creatively, with my hands or with my head, it doesn't bother me, so...the confinement didn't bother me at all.” (Irène, 77, F, Swiss native)
    “So, at home, my wife plays the piano. She has a gentleman who comes to the house. Oh yeah, she hasn't had a lesson in a year at home, but she took lessons with Zoom. You know how it is. So, she has a lot of work, piano homework. I did a little bit of crafting. I did a little bit of Spanish with French-Spanish classes.” (Nicolas, 71, M, Swiss native)
    “We remained a little locked up. But we had…it was a beautiful weather. There was the spring and everything, everything was beautiful. We enjoyed our patio. We got back to reading. We did a lot of stuff like that.” (Lydia, 79, F, Swiss native)

Some Swiss participants mentioned increased telephone use to share moments with friends and family. Others described their wellbeing by comparing themselves to others, thus engaging in cognitive strategies to frame their attitude and outlook on the situation. François, for instance, often spends part of the year in Barcelona, and when talking about his wellbeing, he compares the Swiss restrictions to those of Barcelona. He elaborates:

“We were very lucky because we weren't confined like…in Barcelona. In Switzerland, that wasn't the case. Of course, there were things we couldn't do any more, but there was still a lot for us to do. We could take the car, we could go for a walk. Well, the borders were closed. Well, we didn't suffer, my wife and I…our sons either.” (François, 81, M, Swiss native)

When reflecting on the virus-containment measures, others simply stated that they just had to accept the situation and adapt their behaviors accordingly. Pierre, for example, states:

“You have to adapt. We adapt by respecting the rules, not like people who cheat [by not following the rules]. We respect the rules, but we adapt.” (Pierre, 71, M, Swiss native)

Overall, the first months of the pandemic were described in positive terms by most of Swiss older adults. Most of them portrayed themselves as being in good health and they did not evoke fears related to the virus. However, one Swiss participant expressed the negative impact of this period on his wellbeing. He recounts:

“[We lived this period] quite badly because we were old, very old. The Ticino police chief was more or less telling everybody to put us in the freezer. I mean, not quite like that…he made a statement that caused quite a stir…[The situation] was not very conducive to being cheerful, let's say.” (Gianni, 88, M, Swiss Native)

For Gianni, the government lockdown meant being “stuck at home,” as he says, and relying on institutional support. His quote shows the way he experienced the confinement measures and the public discourse as an older-old person.



5.2.1.2 Experiences of Italian migrants in Switzerland

Similarly to Swiss natives, Italian migrants residing in Switzerland used cognitive strategies to frame the lockdown's impact on their wellbeing. They, too, evoked Switzerland's lenient containment measures as an important aspect that helped them surmount this period, particularly in terms of the freedom it gave them to spend time in nature. Giulia, for example, explains:

“Here in Switzerland, here in Geneva, I didn't feel this need for freedom like in other countries. For me, we were free here. I live near a park, I could take my walk every day. I have a small but very nice little apartment that has visibility on both sides, left and right, so I didn't feel like I was in prison.” (Giulia, 70, F, Italian migrant)

Italian migrants also turned to activities like reading, taking walks, and exercising to keep themselves busy during this period. However, although they lived the pandemic in the same context as the Swiss natives, there was more heterogeneity in Italian migrants' narratives of this containment period. While most stated that they simply accepted the situation and the lockdown did not negatively impact their wellbeing, some expressed feelings of loneliness and isolation. Gabriele (69, M), for example, says he felt isolated from the outside world at the beginning of the pandemic, he described his life during this period as monotonous. However, he kept himself busy by going on walks and exercising.

Others tried to overcome their feelings of loneliness by staying in communication with family, but it was not always helpful. When asked about any difficulties he faced during the lockdown, Alberto explains:

“A little bit of loneliness and missing family, that's it. It weighed on me a little bit. We used to phone my children, but no luck. My children also suffered; my youngest daughter suffered a lot and now we slowly recover.” (Alberto, 77, M, Italian migrant)

Italian migrants in Switzerland still hold transnational ties to their country of origin; a quantitative analysis of the TransAge survey found a higher level of worry about the pandemic among Italian migrants in Switzerland in comparison to Swiss natives (Ludwig-Dehm et al., 2023). We were therefore interested in investigating whether Italian migrants evoked the COVID-19 situation in Italy when describing their own experiences of wellbeing, but none of our participants organically elicited Italy's situation in their narratives. We subsequently asked participants whether they were impacted in any way by the pandemic in Italy, and responses were heterogeneous. A large part expressed not having been impacted at all, others stated that they were sorry for the high numbers of deaths in Italy and they kept in contact with family, but were not particularly affected. Few of our participants, however, disclosed the emotional suffering they experienced due to Italy's high death rates, as demonstrated by the following quotes:

“I felt tremendous suffering […] I followed a lot, every day I was watching the Italian news. And it was, for me it was just – I don't want to say worse than the war, it was a virtual war, people dying without weapons, people dying without the bombs, without being machine-gunned, but they were dying like flies.” (Giulia, 70, F, Italian migrant)
    “Terrible, I felt really bad, I mean I don't know why we got to that point.” (Sara, 78, F, Italian migrant)

Although Italian migrants and Swiss natives lived the pandemic in the same context and both used similar coping strategies during the first confinement period, interviews show that Italian migrants' experiences were slightly more heterogeneous than Swiss natives', with a few migrants expressing feelings of loneliness and emotional anguish, emotions that were absent in Swiss natives' accounts.



5.2.1.3 Experiences of Italian natives

In comparison to Swiss natives and Italian migrants in Switzerland, most Italian natives residing in Italy expressed feelings of worry, sadness, and fear when recounting their lockdown experiences, but most of them coupled their hardships with feelings of acceptance. Tommaso, for example, recounts:

“To hear on television, from the media, that there are deaths and deaths and deaths, obviously the concern is there. The fear, the terror even, of suffering these negative effects.” (Tommaso 84, M, Italian native)

But later, when discussing the lockdown, he continues:

“I stayed peacefully at home with a nice long beard, growing it out. I accepted it, though, because those were the rules. You had to accept them.” (Tommaso, 84, M, Italian native)

Similarly, Paolino couples the dismay brought on by the pandemic lockdown with feelings of acceptance, as well as behaviors aimed at avoiding contagion. He explains:

“The beginning of the pandemic I accepted it begrudgingly, at home, and I stayed at home despite my habits, because having lived a life always on the move – until now I was always around. That thing, the pandemic, I accepted it, and for 3 months I stayed at home, I would only go get some groceries, the bare minimum.” (Paolino, 86, M, Italian native)

In contrast to Swiss natives and Italian migrants, few Italian natives mentioned having turned to hobbies to fill up their time during the first lockdown. Some mentioned the importance of spending time outside, of having a balcony or a garden. Most of them cited phoning friends and family for emotional support, to pass time, and to update each other on their health, and most declared having used the phone for communication more than pre-COVID times. To respect social distancing rules, one participant even used intercom to communicate with family in the same building; she says:

“We used to talk to each other by intercom and by phone, we all live in the same building, so by intercom, by phone we used to talk to each other, and then if somebody went out, they would walk by the kitchen door, which was made of glass, and then we would see each other.” (Rosa, 71, F, Italian native)

Despite the coping strategies employed by Italian natives, their narratives of the lockdown presented an overarching theme of dejection, which was less present in Italian migrants' experiences and nearly absent in those of the Swiss natives in our sample.




5.2.2 Wellbeing after 2 years of the COVID-19 pandemic: the role of social contacts

Notwithstanding the different narratives of wellbeing among the three groups, the previous sections indicate that everyone inevitably experienced a decrease in physical social contacts resulting from the COVID-19 containment policies. Given the importance of social networks for individuals' wellbeing (Helliwell and Putnam, 2004; Elgar et al., 2011; Amati et al., 2018), we aimed to inquire how social distancing regulations impacted participants' perceived wellbeing in the 2 years after the onset of the pandemic.

Our interviews reveal heterogeneous responses to social distancing; nonetheless, regardless of the perceived impact on their wellbeing, most participants employed behavior-focused coping strategies aimed at reducing probability of contagion and illness. These strategies consisted of either vaccination for the participant, social distancing habits, or a combination of the two. In some cases, these strategies were successful in supporting participants' experienced wellbeing. In other cases, they preserved one's physical wellbeing at the cost of their subjective wellbeing.

In the next sections, we explore how each of the three groups was impacted by decreased social contacts, how these sentiments developed throughout the pandemic, and how participants employed the above-mentioned coping strategies at the time of interview.


5.2.2.1 Experiences of Swiss natives

Just like the lockdown did not seem to negatively impact most Swiss older adults in our study, neither did the imposed social distancing measures and related decrease in social contacts. Most of them experienced a slight change of social habits, which entailed seeing friends and family less frequently during the previous 2 years in comparison to pre-COVID times. However, these changes did not have a consequential negative impact for most of our Swiss participants. Social distancing was often described as bothersome or strange, but easily managed. Martin, for example, states:

“Yeah, [the pandemic] restricts our freedom to see – as I'm a pretty tactile person, it's true that it changes me a little bit. Friends, I kiss them less. That's what affects me a little bit more – I have to be less, much less tactile than I was with everyone, to give kisses to the left and to the right. Well, it's a bit weird.” (Martin, 75, Swiss Native)

This quote represents the sentiments expressed by most Swiss natives: they were not completely unaffected, but they were able to adapt to the changes in social habits without important repercussions for their wellbeing. At the time of interview, nearly 2 years after the pandemic onset, most Swiss older adults explained their social habits were similar to their pre-pandemic habits, but they also adopted strategies to be able to fulfill their social desires while avoiding contagion or severe illness. Most Swiss participants mentioned being vaccinated and expressed the importance of listening to scientists' advice on the preventative measures to take. These strategies helped them adjust their behaviors accordingly and feel more protected. Martin, for instance, has resumed seeing friends, but only under certain self-imposed rules. He explains,

“If we see each other, we are all vaccinated. We are not safe from catching it but at least we are less likely to get sick. And then, we avoid those who don't want to be vaccinated or those who are not vaccinated.” (Martin, 75, Swiss native)

However, one Swiss participant shared the negative experiences that followed him and his wife throughout the course of the pandemic. During the lockdown, Gianni expressed being “stuck at home,” and this lack of freedom and decreased social contacts persisted until the time of the interview, 2 years later. He says,

“Now with these problems of…the danger of contagion, and so it makes us less, less mobile, less free to live, right? Basically now, even though the lockdown has not been declared, we try to go out as little as possible, not to mingle with people so we don't get infected.” (Gianni, M, 88, Swiss native)

While most Swiss older adults were able to resume their social lives by adopting behaviors to avoid illness, the social distancing measured employed by Gianni – the oldest among our Swiss participants – allow him to preserve his physical wellbeing at the cost of his subjective wellbeing.



5.2.2.2 Experiences of Italian migrants in Switzerland

In comparison to older Swiss natives, the perceived impact of social distancing measures was more heterogeneous among Italian migrants. At the time of interview, only a minority of participants said they had resumed their pre-pandemic social habits, although most slowly started seeing small groups of friends again. Like in Gianni's case, for many Italian migrants, the social distancing strategies adopted to preserve their physical wellbeing had negative repercussions on their experienced wellbeing. One participant, for example, shared that the fear of contagion remained even after containment restrictions were eased, and his personal relationships suffered. He explains,

“I lost touch with friends, you couldn't get together, you couldn't go shopping, the only thing I could do was go [walk] in the forest. Then, even when the restrictions were eased, it had affected me so much that it was hard to get together. When we got together […] we had a drink and then left. There was always that fear between us.” (Giacomo, 68, M, Italian migrant)

Giacomo looks back at his life before the pandemic with melancholy, but he also elicits the importance of acceptance and reframing one's mindset to surmount the situation. He shares:

“[Before COVID-19] we used to get together on Friday nights, play cards, drink, smoke, and for 2 years we haven't done it and I don't think we're going to start again. It's difficult because people have become distrustful, we've been wounded and we're licking our wounds. Let's put it this way. You have to get over it, direct your life differently and move on. I don't want to stay at home waiting for death.” (Giacomo, 68, M).

Although some participants were wary of resuming social activities at the time of interview, most slowly started seeing friends again while continuing to employ social distancing measures. Giulia, for instance, explains:

“[Before the pandemic] maybe we went to the restaurant once a month, or once every 2 months. But that was a lot. But we haven't done this anymore, and I didn't – and we don't even feel like doing it anymore. Now if we go to a restaurant, we go at noon…and we stand outside on the terrace because we keep being careful.” (Giulia, 70, F, Italian migrant)

Despite the slow return to a social life and the continued safety measures employed, the pandemic had a long-lasting impact on the wellbeing of most Italian older migrants, as evidenced by the following excerpts:

“I feel insecure, maybe because of the pandemic, because of the war that's going on2 […] I feel insecure and I tell myself I don't need this […] Insecure in the sense that I say, enough of the pandemic; insecure not physically, but in the sense that it destabilizes me [mentally] […] In the sense that I used to be able to imagine the following years and now I can't.” (Sara, 78, F, Italian migrant)
    “It's 2 years that I lost and that I cannot get back. […] I lost 2 years that I won't get back. I don't even know if I'll be able to – to feel better.” (Giulia, 70, F, Italian migrant).



5.2.2.3 Experiences of Italian natives in Italy

The perceived impact of the social distancing measures was notably detrimental for the experienced wellbeing of Italian natives in Italy. Most cited the lack of social contacts as the primary difficulty faced throughout the pandemic. For many, the fear instilled by the pandemic prevented them from resuming their social activities at the time of interview, despite most participants being vaccinated. This engendered feelings of sadness, anxiety, and loneliness among many Italian participants, as evidence by the following quotes:

“What I dislike is not being able to have company, because I'm all about friendships, company, laughter, and I don't like loneliness. […Before the pandemic] we used to organize trips with an association, so we would spend 15 days together, and every 2 months we would meet in an institution and spend the day together, we would eat together. With girlfriends, we would go out and take a walk in the countryside when we had nice days, and so I miss all of that now.” (Martina, 84, F, Italian native)
    “Now the fact of going out and putting the mask on […], continually having to disinfect your hands when you go out, when you go get groceries, having to be careful not to get too close to people, [hoping] that in stores there aren't too many people. These – this anxiety that it gives you, that as long as you are at home, it's different. But when you go out for necessities, or go to the hospital for a visit – in short, it's anxiety, that's it. You try to – every person you meet seems to be an enemy.” (Rosa, 72, F, Italian Native)
    “I have a lot of fear, really a lot, and this has prevented me from going out and also from having a social life. My social life has almost disappeared, because partly the fear, partly my age, and so the result is that while before I used to go to concerts, I used to go to the movies, now we have – my husband and I – we have canceled everything, we don't go anymore, and so there is a lot of sadness.” (Alice, 75, F, Italian native)

Although some expressed feeling safer due to the vaccine, the fear induced by the virus was still present 2 years following the pandemic onset. Many Italian natives described the continued use of their phones to communicate with friends and family – more so than during pre-pandemic times – and this kept them company. Nonetheless, most expressed that while at the beginning they tried to accept the circumstances, the pandemic had started to weigh on them and negatively influence their wellbeing. Only one Italian native shared that the changes in social habits did not have a substantial impact on his wellbeing:

“[The pandemic] did not substantially change my life, nor my family's. Of course, there were occasions when we would have liked – during the holidays, for example – to spend more time with friends. We gave this up, and we think and hope that it was accepted by our friends. In any case, this withdrawal was nothing out the ordinary, so it was nothing irrational. Let's say that it did not affect our life, our wellbeing.” (Lorenzo, 74, M, Italian native)

Yet, even for a person like Lorenzo who estimates that his wellbeing was not lowered by the pandemic, his social habits have changed, which was observed for most of the Italian natives in Italy.






6 Discussion

The objective of this study was to provide insight into older adults' experiences of wellbeing as well as the coping strategies employed to overcome difficulties brought about by the pandemic, in particular social distancing. Our contribution to the existing literature is 4-fold: (1) we explored older adults' lived experiences not only through their recollection of the first months of the pandemic, but also through their narratives of wellbeing and coping 2 years after the pandemic onset, (2) we analyzed the experiences of older migrants, an underrepresented population in wellbeing and COVID-19-related research, (3) we compared the experiences of two groups – Swiss natives and Italian migrants – who lived the pandemic in the same context, and (4) we compared the experiences of older adults who were subject to strict containment measures – as was the case of Italian natives – to those of adults who benefitted from more lax restrictions.

The following section discusses the results of the qualitative interviews, as well as the study limitations and implications for future policy.

While many of our interviews highlight the negative consequences of the pandemic for older adults' wellbeing in Switzerland and Italy, they also emphasize the heterogeneity of older individuals' experiences, as well as their ability to adapt and cope with stressful situations. Swiss natives and Italian migrants lived the pandemic in the same context, one that did not impose strong stay-at-home order and allowed for a certain freedom of movement. Yet, we found pronounced differences in their descriptions of wellbeing, both in the narratives concerning the first lockdown in 2020, and in the narratives addressing the following years, until time of interview.

Most Swiss natives presented positive accounts of the lockdown period; their descriptions were often coupled with coping strategies they employed to address the COVID-19 containment measures. Consistently with previous studies on coping during the pandemic, in the first months of the pandemic Swiss older adults relied on hobbies to keep busy, closeness to nature, acceptance of the sanitary situation, and cognitive strategies to find the silver lining of living through a world-wide crisis (Finlay et al., 2021; Fuller and Huseth-Zosel, 2021; Whitehead and Torossian, 2021; Brooks et al., 2022; Bustamante et al., 2022; Mau et al., 2022). Most participants described their wellbeing as unaffected even at the time of interview, 2 years after the pandemic onset. Although they described the inevitable decrease in physical contacts as bothersome, most were able to adopt behavioral strategies that involved vaccination and continued social distancing measures that kept them safe while fulfilling their social needs.

Even though Italian migrants experienced the pandemic in the same context as Swiss natives, their accounts of the lockdown and the following years were more heterogeneous. During the first months of the pandemic, they used coping strategies like those of the Swiss natives: they spent their time in nature, kept busy through hobbies, and they, too, positively referred to the freedom they felt due to Switzerland's relaxed containment measures. At this time, only some participants expressed feelings of sadness and loneliness. However, when reflecting on the entirety of the previous 2 years, most participants shared the negative impact of the pandemic on their wellbeing. Although many slowly resumed social activities at the time of interview, they evoked a continued sense of fear, distrust, and dejection. Many of their interviews demonstrated that the social distancing behaviors that allowed them to keep themselves physically safe diminished their wellbeing.

Due to the qualitative nature of this article, it is not possible to firmly assert that the different experiences of wellbeing among Swiss natives and Italian migrants are due to inequalities in reserves. However, we can posit that, at least for some Italian migrants in Switzerland, their ability to cope with the pandemic may have been partly influenced by their lower level of reserves in comparison to those of Swiss natives.

Most Italian migrants in our study migrated to Switzerland in the 1960s and 1970s, as part of the wave of labor migrants who moved from regions of Italy that lacked economic opportunities (Bolzman and Vagni, 2018; Dones and Ciobanu, 2022). Quantitative studies have revealed that, compared to older Swiss natives, older Italian migrants in Switzerland have lower education levels, report themselves in worse health, and generally occupied lower-skilled jobs (Bolzman and Vagni, 2018). For many, the migration to Switzerland as labor workers was followed by a lack of opportunities to improve their socio-economic circumstances, leaving them in worse situations in comparison to their Swiss counterparts. These disadvantaged conditions may have engendered psychological stresses that may have accumulated over the life course (Dannefer, 2003; Settersten et al., 2020), thereby impacting migrants' ability to build the adequate reserves to successfully cope with life shocks.

In our qualitative sample of Italian migrants there is an overrepresentation of highly educated participants and of participants in a comfortable financial situation, as represented by the measure “making ends meet” in Table 1 (Dones, 2023). However, on average they still have lower education levels than Swiss natives. Moreover, independently of current socioeconomic status, most participants spoke of the poverty and lack of jobs they experienced during their youth in Italy, which ultimately led them to migrate. In addition, when reflecting on other hardships encountered during their lifetimes, most cited the difficulties encountered when they migrated: discrimination, having to learn another language, detachment from family in Italy, and getting accustomed to a foreign country. Along with the disadvantaged socioeconomic conditions some participants experienced throughout the lifespan, most experienced migration-related stressors that, accumulated over the life course, may have impacted their capacity to cope with life shocks and with the pandemic in the same way that Swiss natives did. Moreover, the capacity to act in old age is dependent on the life course and the accumulation of reserves (Settersten et al., 2020), making in this case a difference between the older Swiss and older migrants.

Although Italian migrants did employ similar coping mechanisms, for most, these coping strategies were not successful in combatting the negative impact of the pandemic on their experienced wellbeing. This finding is in line with research by Pan et al. (2021), which revealed that coping strategies like increased telephone contact and increased participation in individual activities did not protect older Chinese migrants against loneliness.

Another possible explanation for the lower wellbeing expressed by Italian migrants compared to Swiss natives relates to transnational practices and attachment to the home country. Although participants did not mention their attachment to Italy when recounting their pandemic experiences, some did share the negative impact the Italian situation had on their wellbeing. Previous research stemming from the TransAge project has revealed that greater attachment to Italy correlates to greater worry about the COVID-19 pandemic (Ludwig-Dehm et al., 2023), which may have thereby impacted Italian migrants' lived experiences. Similarly, we found one case of transnational attachment among Swiss natives. The ties to Barcelona led François to value the confinement situation in Switzerland.

In comparison to older adults residing in Switzerland, older Italian natives expressed more negative emotions and difficulties when describing both the first COVID-19 lockdown and the subsequent years. Most adopted coping strategies like acceptance and increased telephone use for social contact, but the fear brought about by the virus followed them until the time of interview. This prevented most from resuming social activities, despite being vaccinated, and many expressed continued feelings of sadness, loneliness, and anxiety.

When considering the particularly negative experiences of Italian natives in Italy, we cannot propose that these were related to the various types of reserves accumulated through life, as our participants led heterogeneous life-courses. Indeed, there may be a variety of influencing factors that have the potential to affect the wellbeing of older Italian adults. One of these factors could hypothetically relate to the strict confinement measures employed by the Italian government throughout the first 2 years of the pandemic. Research thus far has revealed that countries' stringency of physical distancing regulations was associated with higher incidence of loneliness and depression among older adults (Atzendorf and Gruber, 2022; Mendez-Lopez et al., 2022). Additionally, a study on older adults in Italy showed that restrictive measures significantly impacted the quality of life, psychological wellbeing, and mobility of older adults (Tosato et al., 2022). Although no studies have yet been published on the long-term consequences of strict containment measures, our exploratory results could point to the negative impact of such regulations on older adults' experiences of wellbeing. However, this is simply a theoretical proposition and further studies on the subject are needed to firmly establish a correlation between stringency of confinement regulations and wellbeing.

Moreover, Italian natives relied on telephone communication as a coping mechanism more than the other two groups. While staying in touch with family and friends through phone and other media use has been correlated with life satisfaction during the first semi-lockdown in Switzerland (Dones et al., 2022), studies found that non-personal communication does not substitute face-to-face interactions and it is not a protective strategy against loneliness among older adults (Pan et al., 2021; König and Isengard, 2023). Further research should thus address the effectiveness of different coping strategies in times of crisis.


6.1 Limitations, strengths, and suggestions for future research

This study does not come without limitations. Due to the qualitative nature of the research and the relatively small sample size, results cannot be generalized even though saturation of responses was reached. In addition, our study did not explore the experiences of many people who lived alone during the pandemic, a population that might have been particularly at risk of social isolation. Similarly, there is a possibility that older adults with lower levels of wellbeing may not have been willing to participate to the research, although some research participants shared their difficulties and negative experiences of the pandemic. Lastly, to be able to better understand the role of reserves in older adults' experiences of the pandemic, longitudinal, quantitative data would be necessary.

Nonetheless, this article sheds light on several aspects. First, despite the homogeneous representation of older adults as frail and vulnerable (Petretto and Pili, 2020; Ayalon et al., 2021; Maggiori et al., 2022), the pandemic impact on wellbeing is not the same for all older adults, as demonstrated by emerging studies (Wettstein et al., 2022a,b) and by the different experiences of this article's older populations. Second, despite the employment of coping strategies used by all participants, their effectiveness in mediating the long-term impact of the pandemic on experiences of wellbeing differed among groups. Third, the long-term impact of the pandemic and the various containment strategies needs further examination. As the case of Italian migrants in Switzerland shows, some older migrants experienced the beginning of the pandemic in quite positive ways, but their narratives of their situation 2 years after the pandemic onset showed an overall negative effect on their wellbeing.

The share of older adults in Europe continues to increase (Eurostat, 2023), as does the share of older migrants (UNDESA, 2020). The advancements of the last few decades have reduced the dependence of older adults and have increased life expectancy. At the same time, social inequalities and inter-individual diversity make of today's older adults an increasingly heterogeneous group (Oris et al., 2020). The consideration of this heterogeneity should be at the core of not only scientific research, but also of policy interventions, as grouping all older adults under the “vulnerable and frail” umbrella propagates against narratives that can lead to increased psychological distress and negative self-perceptions of aging (Losada-Baltar et al., 2021; Derrer-Merk et al., 2022a,b).

To account for the diversity in older adults' lives, research on the long-term impact of the pandemic should adopt a life-course approach to further analyze how differing trajectories engender situations of resilience or vulnerability. Given the increase of share of older migrants, their underrepresentation in COVID-19 and wellbeing research, and the possible long-term effects of having a migration background, special consideration should be allotted to them. Moreover, studies should further address the effectiveness of coping strategies among different populations. Lastly, in cases of future health crises, governments should have an increased regard for the negative consequences of stringent confinement measures, as social isolation and physical inactivity among older adults are correlated with increased hospitalization, depression, cognitive impairment, and reduced quality of life (Cacioppo et al., 2010; Cacioppo and Cacioppo, 2014; Ozemek et al., 2019).




Data availability statement

The datasets presented in this article are not readily available because the qualitative interviews analyzed in this study are not publicly available. For now, they are available from RC on reasonable request. Requests to access the datasets should be directed to RC, oana.ciobanu@hetsl.ch.



Ethics statement

The studies involving humans were approved by the Ethics Committee of the Faculty of Social Sciences of the University of Geneva. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants' legal guardians/next of kin because participation in the study was voluntary, and all participants gave oral consent to be interviewed and recorded.



Author contributions

ID drafted the interview guidelines, carried out the data collection and analysis, and was the major contributor in writing the manuscript. RC supervised the project, reviewed and approved the interview guidelines, provided article references, read parts of the interviews, and contributed to the discussion and conclusion. All authors read and approved the final manuscript.



Funding

This work was funded by the Swiss National Science Foundation through the Professorship Grant “Transnational Aging among Older Migrants and Natives: A Strategy to Overcome Vulnerability” (Grant Number PP00P1_179077/1).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Footnotes

1Of these phone interviews, one was done through WhatsApp audio, the rest through the regular phone line.

2The participant is referring to the war between Russia and Ukraine, which had just begun at the time of interview.



References

 Aldea, N. (2022). Mortality impact of the COVID-19 epidemic on immigrant populations in Spain. SSM Pop. Health 20:101291. doi: 10.1016/j.ssmph.2022.101291

 Aldwin, C. M., and Revenson, T. A. (1987). Does coping help? A reexamination of the relation between coping and mental health. J. Pers. Soc. Psychol. 53, 337–348. doi: 10.1037/0022-3514.53.2.337

 Aldwin, C. M., and Yancura, L. A. (2004). “Coping and health: a comparison of the stress and trauma literatures,” in Trauma and Health: Physical Health Consequences of Exposure to Extreme Stress, eds P. P. Schnurr and B. L. Green (London: American Psychological Association), 99–125.

 Amanto, A. (2022). Italy Ends COVID-19 State of Emergency, Curbs to be Lifted Gradually. Reuters. Available online at: https://www.reuters.com/world/europe/italy-ends-covid-19-state-emergency-curbs-be-lifted-gradually-2022-04-01/ (accessed April 1, 2022).

 Amati, V., Meggiolaro, S., Rivellini, G., and Zaccarin, S. (2018). Social relations and life satisfaction: the role of friends. Genus 74, 1–18. doi: 10.1186/s41118-018-0032-z

 Atzendorf, J., and Gruber, S. (2022). Depression and loneliness of older adults in Europe and Israel after the first wave of COVID-19. Eur. J. Ageing 19, 849–861. doi: 10.1007/s10433-021-00640-8

 Ayalon, L., Chasteen, A., Diehl, M., Levy, B. R., Neupert, S. D., Rothermund, K., et al. (2021). Aging in times of the COVID-19 pandemic: avoiding ageism and fostering intergenerational solidarity. The J. Gerontol. Series B 76, e49–e52. doi: 10.1093/geronb/gbaa051

 Bajaj, V., Gadi, N., Spihlman, A. P., Wu, S. C., Choi, C. H., Moulton, V. R., et al. (2021). Aging, immunity, and COVID-19: How age influences the host immune response to coronavirus infections? Front. Physiol. 11:571416. doi: 10.3389/fphys.2020.571416

 Bartels, M. (2015). Genetics of wellbeing and its components satisfaction with life, happiness, and quality of life: a review and meta-analysis of heritability studies. Behav. Genetics 45, 137–156. doi: 10.1007/s10519-015-9713-y

 Bartram, D. (2012). Elements of a sociological contribution to happiness studies. Sociol. Compass 6, 644–656. doi: 10.1111/j.1751-9020.2012.00483.x

 Biggs, A., Brough, P., and Drummond, S. (2017). “Lazarus and Folkman's psychological stress and coping theory,” in The Handbook of Stress and Health, eds C. L. Cooper and J. Campbell Quick (London: John Wiley and Sons, Ltd),349–364.

 Birditt, K. S., Turkelson, A., Fingerman, K. L., Polenick, C. A., and Oya, A. (2021). Age differences in stress, life changes, and social ties during the COVID-19 pandemic: implications for psychological well-being. The Gerontol. Cite 61, 205–216. doi: 10.1093/geront/gnaa204

 Bolzman, C., Poncioni-Derigo, R., Vial, M., and Fibbi, R. (2004). Older labour migrants' well being in Europe: the case of Switzerland. Ageing Soc. 24, 411–429. doi: 10.1017/S0144686X03001557

 Bolzman, C., and Vagni, G. (2018). “‘And we are still here': Life courses and life conditions of Italian, Spanish and Portuguese retirees in Switzerland,” in Gender, Family, and Adaptation of Migrants in Europe, eds I. Vlase and B. Voicu (New York, NY: Palgrave Macmillan), 67–89.

 Bosa, I., Castelli, A., Castelli, M., Ciani, O., Compagni, A., Galizzi, M. M., et al. (2021). Response to COVID-19: was Italy (un)prepared? Health Econ. Policy Law 17, 1–13. doi: 10.1017/S1744133121000141

 Brooks, E., Mohammadi, S., Mortenson, W., Ben, B. C. L., Tsukura, C., Rash, I., et al. (2022). ‘Make the most of the situation'. Older adults' experiences during COVID-19: a longitudinal, qualitative study. J. Appl. Gerontol. 41, 2205–2213. doi: 10.1177/07334648221105062

 Bull, M. (2021). The Italian government response to COVID-19 and the making of a prime minister. Contempo. Italian Polit. 13, 149–165. doi: 10.1080/23248823.2021.1914453

 Bustamante, G., Guzman, V., Kobayashi, L. C., and Finlay, J. (2022). Mental health and well-being in times of COVID-19: a mixed-methods study of the role of neighborhood parks, outdoor spaces, and nature among US older adults. Health Place 76:102813. doi: 10.1016/j.healthplace.2022.102813

 Cacioppo, J. T., and Cacioppo, S. (2014). Older adults reporting social isolation or loneliness show poorer cognitive function 4 years later. Evid. Based Nurs. 17, 59–60. doi: 10.1136/eb-2013-101379

 Cacioppo, J. T., Hawkley, L. C., and Thisted, R. A. (2010). Perceived social isolation makes me sad: 5-year cross-lagged analyses of loneliness and depressive symptomatology in the chicago health, aging, and social relations study. Psychol. Aging 25, 453–463. doi: 10.1037/a0017216

 Canevelli, M., Palmieri, L., Raparelli, V., Punzo, O., Donfrancesco, C., Noce, C., et al. (2020). COVID-19 mortality among migrants living in Italy. Ann. Ist. Super Sanità 56, 373–377. doi: 10.4415/ANN_20_03_16

 Carstensen, L. L. (2021). Socioemotional selectivity theory: the role of perceived endings in human motivation. The Gerontol. Cite 61, 1188–1196. doi: 10.1093/geront/gnab116

 Carstensen, L. L., Shavit, Y. Z., and Barnes, J. T. (2020). Age advantages in emotional experience persist even under threat from the COVID-19 pandemic. Psychol. Sci. 31, 1374–1385. doi: 10.1177/0956797620967261

 Carver, C. (2013). “Coping,” in Encyclopedia of Behavioral Medicine, eds M. D. Gellman and J. R. Turner (New York, NY: Springer New York), 496–500.

 Ciobanu, R. O., and Ludwig-Dehm, S. M. (2020). Life in limbo: old-age transnationalism. The Gerontol. 60, 322–330. doi: 10.1093/geront/gnz166

 Cipolletta, S., and Gris, F. (2021). Older people's lived perspectives of social isolation during the first wave of the COVID-19 pandemic in Italy. Public Health 18:832. doi: 10.3390/ijerph182211832

 Clark, A. E. (2011). Income and happiness: Getting the debate straight. Appl. Res. Q. Life 6, 253–263. doi: 10.1007/s11482-011-9150-x

 Clark, A. E., Flèche, S., Layard, R., Powdthavee, N., and Ward, G. (2018). The Origins of Happiness (NED-New). Princeton, NJ: Princeton University Pres.

 Clark, A. E., Frijters, P., and Shields, M. A. (2008). Relative income, happiness, and utility: An explanation for the Easterlin paradox and other puzzles. J. Econ. Lit. 46, 95–144. doi: 10.1257/jel.46.1.95

 Clegg, A., Young, J., Iliffe, S., Rikkert, M. O., and Rockwood, K. (2013). Frailty in elderly people. The Lancet 381, 752–762. doi: 10.1016/S0140-6736(12)62167-9

 Cohn-Schwartz, E., Vitman-Schorr, A., and Khalaila, R. (2022). Physical distancing is related to fewer electronic and in-person contacts and to increased loneliness during the COVID-19 pandemic among older Europeans. Q. Life Res. 31, 1033–1042. doi: 10.1007/s11136-021-02949-4

 Cullati, S., Kliegel, M., and Widmer, E. (2018). Development of reserves over the life course and onset of vulnerability in later life. Nat. Hum. Behav. 2, 551–558. doi: 10.1038/s41562-018-0395-3

 Dadras, O., SeyedAlinaghi, S., Karimi, A., Shamsabadi, A., Qaderi, K., Ramezani, M., et al. (2022). COVID-19 mortality and its predictors in the elderly: A systematic review. Health Sci. Rep. 5:657. doi: 10.1002/hsr2.657

 Dannefer, D. (2003). Cumulative advantage/disadvantage and the life course: cross-fertilizing age and social science theory. The J. Gerontol. Series B Psychol. Sci. Soc. Sci. 58, S327–S337. doi: 10.1093/geronb/58.6.S327

 De Jong, H. (2015). “Living standards in a modernizing world - A long-run perspective on material wellbeing and human development,” in Global Handbook of Quality of Life, eds W. Glatzer, L. Camfield, V. Møller, and M. Rojas (Cham: Springer), 45–74.

 Deaton, A. (2008). Income, health, and well-being around the world: evidence from the Gallup World Poll. J. Econ. Persp. 22, 53–72. doi: 10.1257/jep.22.2.53

 Delle Fave, A., Brdar, I., Freire, T., Vella-Brodrick, D., and Wissing, M. (2011). The eudaimonic and hedonic components of happiness: qualitative and quantitative findings. Soc. Indic. Res. 100, 185–207. doi: 10.1007/s11205-010-9632-5

 Derrer-Merk, E., Ferson, S., Mannis, A., Bentall, R. P., and Bennett, K. M. (2022a). Belongingness challenged: exploring the impact on older adults during the COVID-19 pandemic. PLoS ONE 17, 1–19. doi: 10.1371/journal.pone.0276561

 Derrer-Merk, E., Reyes-Rodriguez, M., Salazar, A. M., Guevara, M., Rodríguez, G., Fonseca, A. M., et al. (2022b). Is protecting older adults from COVID-19 ageism? A comparative cross-cultural constructive grounded theory from the United Kingdom and Colombia. J. Soc. Issues 78, 900–923. doi: 10.1111/josi.12538

 Diener, E. (2012). New findings and future directions for subjective well-being research. Am. Psychol. 67, 590–597. doi: 10.1037/a0029541

 Diener, E., Emmons, R. A., Larsen, R. J., and Griffin, S. (1985). The satisfaction with life scale. J. Pers. Assess. 49, 71–75. doi: 10.1207/s15327752jpa4901_13

 Dones, I. (2023). Life satisfaction among Italian migrants, Italian stayers, and Swiss natives: who fares better? Comp. Pop. Stu. 48, 457–492. doi: 10.12765/CPoS-2023-18

 Dones, I., and Ciobanu, R. O. (2022). Older migrants' life satisfaction. GeroPsych 35, 55–66. doi: 10.1024/1662-9647/a000288

 Dones, I., Ciobanu, R. O., and Baeriswyl, M. (2022). (Im)mobilities and life satisfaction in times of COVID-19: THE case of older persons in Switzerland. Int. Health Trends Persp. 2, 35–50. doi: 10.32920/ihtp.v2i1.1590

 Donizzetti, A. R., and Capone, V. (2023). Ageism and the pandemic: risk and protective factors of well-being in older people. Geriatrics 8:14. doi: 10.3390/geriatrics8010014

 Elgar, F. J., Davis, C. G., Wohl, M. J., Trites, S. J., Zelenski, J. M., Martin, M. S., et al. (2011). Social capital, health and life satisfaction in 50 countries. Health Place 17, 1044–1053. doi: 10.1016/j.healthplace.2011.06.010

 E. M Janssen, J. H. M., Nieuwboer, M. S., Olde Rikkert, M. G. M., and Peeters, G. M. E. E. (2022). The psychosocial adaptability of independently living older adults to COVID-19 related social isolation in the Netherlands: a qualitative study. Health Soc. Care Commun. 30, e67–e74. doi: 10.1111/hsc.13436

 Eurostat (2023). Population Structure and Ageing. Available online at: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Population_structure_and_ageing (accessed May 03, 2023).

 Facal, D., Rodríguez-González, R., Martínez-Santos, A. E., and Gandoy-Crego, M. (2022). Positive and negative feelings among spanish young–old and old–old during the lockdown of the COVID-19 first wave. Clin. Gerontol. 45, 31–35. doi: 10.1080/07317115.2021.1929633

 Falvo, I., Zufferey, M. C., Albanese, E., and Fadda, M. (2021). Lived experiences of older adults during the first COVID-19 lockdown: a qualitative study. PLoS ONE 16, 1–18. doi: 10.1371/journal.pone.0252101

 Ferrante, P. (2022). The first 2 years of COVID-19 in Italy: incidence, lethality, and health policies. Front. Pub. Health 10:743. doi: 10.3389/fpubh.2022.986743

 Finlay, J. M., Kler, J. S., O'Shea, B. Q., Eastman, M. R., Vinson, Y. R., Kobayashi, L. C., et al. (2021). Coping during the COVID-19 pandemic: a qualitative study of older adults across the United States. Front. Pub. Health 9, 1–12. doi: 10.3389/fpubh.2021.643807

 Fiocco, A. J., Gryspeerdt, C., and Franco, G. (2021). Stress and adjustment during the COVID-19 pandemic: a qualitative study on the lived experience of canadian older adults. Int. J. Environ. Res. Pub. Health 18:24. doi: 10.3390/ijerph182412922

 FOPH (2022). Coronavirus: Federal Council to Lift Measures – Mask Requirement on Public Transport and in Healthcare Institutions and Isolation in the Event of Illness to Remain Until End of March. Available online at: https://www.bag.admin.ch/bag/en/home/das-bag/aktuell/medienmitteilungen.msg-id-87216.html (accessed April 27, 2023).

 Fried, L. P., Tangen, C. M., Walston, J., Newman, A. B., Hirsch, C., Gottdiener, J., et al. (2001). Frailty in older adults: evidence for a phenotype. J. Geront. Med. Sci. 56:545770. doi: 10.1093/gerona/56.3.M146

 FSO (2020). “Foreign Population.” Federal Statistical Office. Available online at: https://www.bfs.admin.ch/bfs/en/home/statistics/population/migration-integration/foreign.html (accessed January 13, 2023).

 Fuller, H. R., and Huseth-Zosel, A. (2021). Lessons in resilience: initial coping among older adults during the COVID-19 pandemic. The Gerontol. Cite Gerontol. 61, 114–125. doi: 10.1093/geront/gnaa170

 Gallè, F., Sabella, E. A., Roma, P., Ferracuti, S., Molin, D., Diella, G., et al. (2021). Knowledge and lifestyle behaviors related to COVID-19 pandemic in people over 65 years old from southern Italy. Int. J. Environ. Res. Pub. Health 18:10872. doi: 10.3390/ijerph182010872

 Galobardes, B., Lynch, J., and Smith, G. D. (2007). Measuring socioeconomic position in health research. Br. Med. Bullet. 82, 21–37. doi: 10.1093/bmb/ldm001

 Garner, I. W., Varey, S., Navarro-Pardo, E., Marr, C., and Holland, C. A. (2022). An observational cohort study of longitudinal impacts on frailty and well-being of COVID-19 lockdowns in older adults in England and Spain. Health Soc. Care Commun. 30, e2905–e2916. doi: 10.1111/hsc.13735

 Gonçalves, A. R., Barcelos, J. L. M., Duarte, A. P., Lucchetti, G., Gonçalves, D. R., Silva e Dutra, F. C. M., et al. (2022). Perceptions, feelings, and the routine of older adults during the isolation period caused by the COVID-19 pandemic: a qualitative study in four countries. Aging Mental Health 26, 911–918. doi: 10.1080/13607863.2021.1891198

 Grundy, E. (2006). Ageing and vulnerable elderly people: european perspectives. Ageing Soc. 26, 105–134. doi: 10.1017/S0144686X05004484

 Guzman, V., Doyle, D., Foley, R., Craven, P., Crowe, N., Wilson, P., et al. (2023). Socio-ecological determinants of older people's mental health and wellbeing during the COVID-19 pandemic: a qualitative analysis within the Irish context. Front. Pub. Health 12:1148758. doi: 10.3389/fpubh.2023.1148758

 Helliwell, J. F. (2003). How's life? Combining individual and national variables to explain subjective well-being. Econ. Modell. 20, 331–360. doi: 10.1016/S0264-9993(02)00057-3

 Helliwell, J. F., and Putnam, R. D. (2004). The social context of well-being. Philos. Trans. Royal Soc. London Series Biol. Sci. 359, 1435–1446. doi: 10.1098/rstb.2004.1522

 Hiscott, J., Alexandridi, M., Muscolini, M., Tassone, E., Palermo, E., Soultsioti, M., et al. (2020). The global impact of the coronavirus pandemic. Cytokine Growth Factor Rev. 53, 1–9. doi: 10.1016/j.cytogfr.2020.05.010

 Holaday, L. W., Oladele, C. R., Miller, S. M., Dueñas, M. I., Roy, B., Ross, J. S., et al. (2021). Loneliness, sadness, and feelings of social disconnection in older adults during the COVID-19 pandemic. J. Am. Geriatr. Soc. 70, 329–340. doi: 10.1111/jgs.17599

 Jiang, D. (2020). Perceived stress and daily well-being during the COVID-19 outbreak: the moderating role of age. Front. Psychol. 11:571873. doi: 10.3389/fpsyg.2020.571873

 Jordan, R. E., Adab, P., and Cheng, K. K. (2020). COVID-19: risk factors for severe disease and death. BMJ 12:m1198. doi: 10.1136/bmj.m1198

 Khlat, M., Ghosn, W., Guillot, M., Vandentorren, S., Delpierre, C., Desgrées du Loû, A., et al. (2022). Impact of the COVID-19 crisis on the mortality profiles of the foreign-born in France during the first pandemic wave. Soc. Sci. Med. 313:115160. doi: 10.1016/j.socscimed.2022.115160

 Klausen, S. H. (2020). Understanding older adults' wellbeing from a philosophical perspective. J. Happiness Stu. 21, 2629–2648. doi: 10.1007/s10902-019-00197-5

 Kola, L., Kohrt, B. A., Hanlon, C., Naslund, J. A., Sikander, S., Balaji, M., et al. (2021). COVID-19 mental health impact and responses in low-income and middle-income countries: reimagining global mental health. The Lancet Psychiatr. 8, 535–550. doi: 10.1016/S2215-0366(21)00025-0

 König, R., and Isengard, B. (2023). Coping with COVID-19: older europeans and the challenges of connectedness and loneliness. Soc. Inclusion 11, 310–323. doi: 10.17645/si.v11i1.6072

 Lazarus, R., and Folkman, S. (1984). Stress, Appraisal, and Coping. Cham: Springer.

 Losada-Baltar, A., Jiménez-Gonzalo, L., Gallego-Alberto, L., Pedroso-Chaparro, M., Fernandes-Pires, J., and Márquez-González, M. (2021). “We are staying at home.” association of self-perceptions of aging, personal and family resources, and loneliness with psychological distress during the lock-down period of COVID-19. The J. Gerontol. Series B 76, e10–e16. doi: 10.1093/geronb/gbaa048

 Luchetti, M., Lee, J. H., Aschwanden, D., Sesker, A., Strickhouser, J. E., Terracciano, A., et al. (2020). The trajectory of loneliness in response to COVID-19. Am. Psychol. 75, 897–908. doi: 10.1037/amp0000690

 Ludwig-Dehm, S. M., Dones, I., and Ciobanu, R. O. (2023). Between here and there: comparing the worry about the pandemic between older Italian international migrants and natives in Switzerland. Comp. Migr. Stu. 11, 1–24. doi: 10.1186/s40878-023-00331-6

 Luhmann, M., Krasko, J., and Terwiel, S. (2021). “Subjective well-being as a dynamic construct,” in The Handbook of Personality Dynamics and Processes (Amsterdam: Elsevier), 1231–1249.

 Macdonald, B., and Hülür, G. (2021). Well-being and loneliness in swiss older adults during the COVID-19 pandemic: the role of social relationships. Gerontologist 61, 240–250. doi: 10.1093/geront/gnaa194

 Macleod, S., Tkatch, R., Kraemer, S., Fellows, A., McGinn, M., Schaeffer, J., et al. (2021). COVID-19 era social isolation among older adults. Geriatrics 6, 1–15. doi: 10.3390/geriatrics6020052

 Maggiori, C., Dif-Pradalier, M., and Villani, M. (2022). ““Vous êtes à risque, restez à la maison”. Les 65+ face à la COVID-19,” in COVID-19 Les Politiques Sociales à l'épreuve de la Pandémie, eds E. Rosenstein and S. Mimouni (Verlag: Seismo Verlag AG), 273–286.

 Mau, M., Fabricius, A. M., and Klausen, S. H. (2022). Keys to well-being in older adults during the COVID-19 pandemic: personality, coping and meaning. Int. J. Q. Stu. Health Well-Being 17:669. doi: 10.1080/17482631.2022.2110669

 McKinlay, A. R., Fancourt, D., and Burton, A. (2021). A qualitative study about the mental health and wellbeing of older adults in the UK during the COVID-19 pandemic. BMC Geriatr. 21:439. doi: 10.1186/s12877-021-02367-8

 Mendez-Lopez, A., Stuckler, D., McKee, M., Semenza, J. C., and Lazarus, J. V. (2022). The mental health crisis during the COVID-19 pandemic in older adults and the role of physical distancing interventions and social protection measures in 26 European countries. SSM – Pop. Health 17:101017. doi: 10.1016/j.ssmph.2021.101017

 Nehring, D., and Hu, Y. (2022). COVID-19, nation-sates and fragile transnationalism. Sociology 56, 183–190. doi: 10.1177/00380385211033729

 Neville, S., Wright-St Clair, V., Montayre, J., Adams, J., and Larmer, P. (2018). Promoting Age-Friendly Communities: an Integrative Review of Inclusion for Older Immigrants. Journal of Cross-Cultural Gerontology 33, 427–440. doi: 10.1007/s10823-018-9359-3

 Oliveira, M. R., Sudati, I. P., Konzen, V. D. M., de Campos, D., Wibelinger, A. C., Correa, L. M., et al. (2022). COVID-19 and the impact on the physical activity level of elderly people: A systematic review. Exp. Gerontol. 159:111675. doi: 10.1016/j.exger.2021.111675

 Oris, M., Ramiro Farinas, D., Pujol Rodríguez, R., and Abellán, A. (2020). “La crise comme révélateur de la position sociale des personnes âgées,” in Le regard des Sciences Sociales, eds F. Gamba, M. Nardone, T. Ricciardi, and S. Cattacin (Geneva: Seismo), 179–191.

 O'Shea, B. Q., Finlay, J. M., Kler, J., Joseph, C. A., and Kobayashi, L. C. (2021). Loneliness among US adults aged ≥55 early in the COVID-19 pandemic. Pub. Health Rep. 136, 754–764. doi: 10.1177/00333549211029965

 Ozemek, C., Lavie, C. J., and Rognmo, Ø. (2019). Global physical activity levels - Need for intervention. Prog. Cardiovascular Dis. 62, 102–107. doi: 10.1016/j.pcad.2019.02.004

 Pan, H., Fokkema, T., Switsers, L., Dury, S., Hoens, S., De Donder, L., et al. (2021). Older Chinese migrants in coronavirus pandemic: exploring risk and protective factors to increased loneliness. Eur. J. Ageing 18, 207–215. doi: 10.1007/s10433-021-00625-7

 Petretto, D. R., and Pili, R. (2020). Ageing and COVID-19: What is the role for elderly people? Geriatrics 5:25. doi: 10.3390/geriatrics5020025

 Pleninger, R., Streicher, S., and Sturm, J. E. (2022). Do COVID-19 containment measures work? Evidence from Switzerland. Swiss J. Econ. Stat. 158:5. doi: 10.1186/s41937-022-00083-7

 Riaño, Y., and Wastl-Walter, D. (2006). Immigration policies, state discourses on foreigners, and the politics of identity in Switzerland. Environ. Plann. A 38, 1693–1713. doi: 10.1068/a37411

 Robson, J. P. Jr., and Troutman-Jordan, M. (2014). A concept analysis of cognitive reframing. J. Theor. Constr. Testing 18, 55–59.

 Rodney, T., Josiah, N., and Baptiste, D. (2021). Loneliness in the time of COVID-19: Impact on older adults. J. Adv. Nurs. 77:14856. doi: 10.1111/jan.14856

 Røysamb, E., Nes, R. B., Czajkowski, N. O., and Vassend, O. (2018). Genetics, personality and wellbeing. A twin study of traits, facets and life satisfaction. Sci. Rep. 8, 1–13. doi: 10.1038/s41598-018-29881-x

 Røysamb, E., Nes, R. B., and Vittersø, J. (2014). Well-Being: Heritable and Changeable. Stability of Happiness. Amsterdam: Elsevier, 9–36.

 Sager, F., and Mavrot, C. (2020). Switzerland's COVID-19 policy response: consociational crisis management and neo-corporatist reopening. Eur. Policy Anal. 6:293. doi: 10.1002/epa2.1094

 Seckman, C. (2023). The impact of COVID-19 on the psychosocial well-being of older adults: a literature review. J. Nurs. Scholarship 55, 97–111. doi: 10.1111/jnu.12824

 Segerstrom, S. C., Crosby, P., Witzel, D. D., Kurth, M. L., Choun, S., Aldwin, C. M., et al. (2023). Adaptation to changes in COVID-19 pandemic severity: across older adulthood and time scales. Psychol. Aging. 22:7390 doi: 10.1037/pag0000739

 Seifert, A. (2021). Older adults during the COVID-19 pandemic – Forgotten and stigmatized? Int. Soc. Work 64, 275–278. doi: 10.1177/0020872820969779

 Seifert, A., and Hassler, B. (2020). Impact of the COVID-19 pandemic on loneliness among older adults. Front. Sociol. 5, 1–6. doi: 10.3389/fsoc.2020.590935

 Settersten, R. A., Bernardi, L., Härkönen, J., Antonucci, T. C., Dykstra, P. A., Heckhausen, J., et al. (2020). Understanding the effects of Covid-19 through a life course lens. Adv. Life Course Res. 45:100360. doi: 10.1016/j.alcr.2020.100360

 Sidani, S., Northwood, M., Sethi, B., Zhuang, Z. C., and Edhi, K. (2022). Social isolation and loneliness in older immigrants during COVID-19: a scoping review. Int. J. Migr. Health Soc. Care 18, 164–178. doi: 10.1108/IJMHSC-08-2021-0071

 SkyTG24 (2020). Coronavirus, dai locali alle Palestre: Tutte le Misure nel Nuovo Dpcm di ottobre. Available online at: https://tg24.sky.it/cronaca/2020/10/25/nuovo-dpcm-conte-ottobre#00 (accessed October 25, 2020).

 Sneed, R. S., and Krendl, A. C. (2022). What factors are associated with psychological vulnerability and resiliency among older adults during the COVID-19 pandemic? J. Gerontol. B. Psychol. Sci. Soc. 77, 1–4. doi: 10.1093/geronb/gbac027

 Spini, D., Bernardi, L., and Oris, M. (2017). Toward a life course framework for studying vulnerability. Res. Hum. Dev. 14, 5–25. doi: 10.1080/15427609.2016.1268892

 Su, Y., Rao, W., Li, M., Caron, G., D'Arcy, C., Meng, X., et al. (2023). Prevalence of loneliness and social isolation among older adults during the COVID-19 pandemic: a systematic review and meta-analysis. Int. Psychogeriatr. 35, 229–241. doi: 10.1017/S1041610222000199

 Tosato, M., Ciciarello, F., Zazzara, M. B., Janiri, D., Pais, C., Cacciatore, S., et al. (2022). Lifestyle changes and psychological well-being in older adults during COVID-19 pandemic. Clin. Geriatr. Med. 38, 449–459. doi: 10.1016/j.cger.2022.05.002

 UNDESA (2020). International Migrant Stock 2020. United Nations Department of Economic and Social Affairs. Available online at: https://www.un.org/development/desa/pd/content/international-migrant-stock (accessed January 13, 2023).

 Van Tilburg, T. G., Steinmetz, S., Stolte, E., Van Der Roest, H., and Vries, D. H. (2021). Loneliness and mental health during the COVID-19 pandemic: a study among dutch older adults. J. Gerontol. B Psychol. Sci. Soc. Sci. 76, 249–255. doi: 10.1093/geronb/gbaa111

 Veenhoven, R. (2012). “Happiness: Also known as “life satisfaction” and “subjective well-being,” in Handbook of Social Indicators and Quality of Life Research, eds K. Land, A. Michalos, and M. Sirgy (Cham: Springer Netherlands), 63–77.

 Veenhoven, R. (2017). “Measures of happiness: Which to choose?,” in Metrics of Subjective Well-Being: Limits and Improvements, eds G. Brulé and F. Maggino (Cham: Springer International Publishing), 65–84.

 Webb, L. M., and Chen, C. Y. (2022). The COVID-19 pandemic's impact on older adults' mental health: contributing factors, coping strategies, and opportunities for improvement. Int. J. Geriatr. Psychiatr. 37:5647. doi: 10.1002/gps.5647

 Wessendorf, S. (2007). ‘Roots migrants': transnationalism and ‘return' among second-generation italians in Switzerland. J. Ethnic Migr. Stu. 33, 1083–1102. doi: 10.1080/13691830701541614

 Wettstein, M., Nowossadeck, S., and Vogel, C. (2022a). Well-being trajectories of middle-aged and older adults and the corona pandemic: No “COVID-19 effect” on life satisfaction, but increase in depressive symptoms. Psychol. Aging 37, 175–189. doi: 10.1037/pag0000664

 Wettstein, M., Wahl, H.-W., and Schlomann, A. (2022b). The impact of the COVID-19 pandemic on trajectories of well-being of middle-aged and older adults: a multidimensional and multidirectional perspective. J. Happiness Stu. 23, 3577–3604. doi: 10.1007/s10902-022-00552-z

 Whitehead, B. R., and Torossian, E. (2021). Older adults' experience of the COVID-19 pandemic: a mixed-methods analysis of stresses and joys. The Gerontol. 61, 36–47. doi: 10.1093/geront/gnaa126

 WHO (2018). Health of Older Refugees and Migrants. Geneva: WHO.

 WHO (2020). WHO Director-General's Opening Remarks at the Media Briefing on COVID-19 - 11 March 2020. Available online at: https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19 (accessed March 11, 2020).

 Widmer, E. (2022). “COVID-19 et développement des vulnérabilités: Entre normes déroutantes et manque de réserves,” in COVID-19 Tome II: Les politiques sociales à l'épreuve de la pandémie, eds E. Rosenstein and S. Mimouni (Geneva: Seismo), 225–240.

 Yancura, L. A., and Aldwin, C. M. (2008). Coping and health in older adults. Curr. Psychiatr. Rep. 10, 10–15. doi: 10.1007/s11920-008-0004-7

 Zaninotto, P., Iob, E., Demakakos, P., and Steptoe, A. (2022). Immediate and Longer-term changes in the mental health and well-being of older adults in England during the COVID-19 pandemic. JAMA Psychiatr. 79:151. doi: 10.1001/jamapsychiatry.2021.3749

Copyright
 © 2024 Dones and Ciobanu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.





[image: image]


OPS/images/fpubh-11-1190484/fpubh-11-1190484-t001.jpg
Factor Risk 95% C.I.

ratio

p-value

Follow-up mental health service (Item 81,325)

Gender Female 10 -
Male 072 069,076

Age group. 014 10 -
(years) 1544 247 231,264
4574 128 118,138
75+ 003 002,004

Calendar year 2017 10 -
2018 091 0.84,098
2019 085 0.78,091
2020 078 072,085
2021 047 043,052

Follow-up psychological health service (ltem 81,355)

Gender Female 10 -
Male 061 0.53,0.69

Age group 014 10 -
(years) 15-44 522 421,647
4574 356 285,444
75+ o 006,021

Calendar year 2017 10 -
2018 077 0.64,093
2019 058 048,072
2020 06 072,104
2021 074 0.61,0.89

<0.001

<0.001

<0.001

<0.001

0.011

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.006

<0.001

0.116

0.002

Risk ratio obtained from multivariable poisson regression model. 95% C.I refers to 95%

confidence interval.





OPS/images/fpubh-11-1216980/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-11-1216980/fpubh-11-1216980-e001.jpg
o+ RCCyy + Ty Xy + i +vi + &g

(1)





OPS/images/fpubh-11-1216980/fpubh-11-1216980-e002.jpg





OPS/images/fpsyt-14-1136328/fpsyt-14-1136328-t003.jpg
Country References N Population Instrume Outcomes
Colombia Moya etal. (20) 803 Adults SCL-90R Anxiety increased to 24.1%
with respect to pre-pandemic
measurement (19%)
Colombia Galvis and Giiiza 12 Adults BDI 100% of older adults without
@1 depression
Ecuador Guevara (24) 27 Adults Own survey Depression in 11% of the
population
Ecuador Reategui (23) 60 Children CRS-R Depression in 5% of children
Paraguay Torales et al. (26) 703 Adults Clinical record Depression in 12.29%: mild
depression in 16.3% and
moderate depression in
23.9%; and mixed
anxiety-depressive disorder in
9.78%
Peru Porter etal. (27) 1,911 Adults and PHQ-8 Depression in 27% (95%CI,
adolescents 24.65-28.62) of adults
Peru Millones-Morales 115 Adults and older DASS-21 Depression in 91.3%: 38.3%
and adults very severe, 9.3% severe, 27%
Gonzales-Guevara moderate, and 16.5% mild
(30)
Peru Santamaria (31) 155 Adolescents DASS-21 Depression in 50.3%: 10.3%

very severe, 7.1% severe,
15.5% moderate, and 17.4%
mild

PHQ-8, Patient Health Questionnaire Depression Scale; DASS-21, The Depression, Anxiety and Stress Scale-21 Items; SCL-90R, Symptoms Checklist-90-Revised; BDI, Beck’s Depression
Inventory; CRS-R, The Conners’ Rating Scales-Revised; Ref, References.
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Country References N Populati comes
Colombia Moya et al. (20) 803 Adults PSI Stress increased to 36.9% with
respect to pre-pandemic
measurement (27%)
Ecuador Casa (25) 200 Children and DIss Low, moderate, and high
adolescents levels of stress in 88.5, 7.5, and
4%, respectively
Ecuador Guevara (24) 27 Adults Own survey Stress in 19% of the
population
Peru Millones-Morales 115 Adults and older DASS-21 Stress in 65.2%: 16.5% very
and adults severe, 25.2% severe, 10.4%
Gonzales-Guevara moderate, and 13% mild
(30)
Peru Santamaria (31) 155 Adolescents DASS-21 Stress in 32.3%: 3.9% very

severe, 6.5% severe, 12.9%
moderate, and 9% mild

PSI, Parenting Stress Index; DASS-21, The Depression, Anxiety and Stress Scale-21 Items; MBI-ES, Maslach Burnout Inventory-Educators Survey; DISS, Daily Infant Stress Scale; Ref, References.
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Country References Study design N total Population City
Colombia Caballero-Dominguez et al. (19) Cross-sectional 435 Adults N/A
Moya etal. (20) Cross-sectional 576 Adults Temuco
Galvis and Giiiza (21) Cross-sectional 12 Adults Bucaramanga
Ecuador Cifuentes and Navas (22) Cross-sectional 895 Children and N/A
adolescents
Reategui (23) Cross-sectional 60 Children Juan Montalvo
Guevara (24) Mixed 27 Adults Santa Elena
Casa (25) Cross-sectional 200 Children and Cotopaxi
adolescents
Paraguay Torales et al. (26) Cross-sectional 703 Adults San Lorenzo
Peru Porter et al. (27) Cohort 1,911 Adults and N/A
adolescents
Cieza etal. (28) Cross-sectional 95 Adult Ayacucho
Ramos (29) Cross-sectional 83 Adult Arequipa
Millones-Morales et al. (30) Cross-sectional 115 Adults and older Lima-Comas
adults
Santamaria (31) Cross-sectional 155 Adolescents Piura
Regional® Durdn-Agiiero etal. (32) Cross-sectional 708 Adults wt

*This study includes the population from Argentina, Chile, Colombia, Costa Rica, Ecuador, Guatemala, Panama, Paraguay, Peru, Uruguay, and Mexico. **Does not include the analyzed cities.

Ref, References.
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Country References N Population Instrumel Mai come
Colombia Moya etal. (20) 803 Adults SCL-90R Anxiety increased to 22% with
respect to pre-pandemic
measurement (8.4%)
Colombia Galvis and Giiiza 12 Adults BAI Anxiety in 100% of older
©1) adults; 75 and 25% with
moderate and severe anxiety,
respectively
Ecuador Casa (25) 200 Children and SCAS-Child Low, moderate, and high
adolescents levels of anxiety in 94.5, 4, and
1.5%, respectively
Ecuador Reategui (23) 60 Children EDAH Anxiety in 8% of children
Peru Porter etal. (27) 1911 Adults and GAD-7 Anxiety in 32% (95% CI,
adolescents 29.42-33.59)
Peru Ramos (29) 83 Adults CAS Anxiety in 26% of cleaning
workers
Peru Millones-Morales 115 Adults and older DASS-21 Anxiety in 95.7%: 52.2% very
and adults severe, 15.7% severe, 17.4%
Gonzales-Guevara moderate, and 10.4% mild
(30)
Peru Santamaria (31) 155 Adolescents DASS-21 Anxiety in 55.5%: 16.8% very
severe, 12.3% severe, 18.1%
moderate, and 8.4% mild
Regional* Durén-Agiiero et al. 708 Adults BAI Anxiety in 61%: 23.4% low,
(32) 24.5% moderate, and 16.1%
severe anxiety

DASS-21, The Depression, Ansiety and Stress Scale-21 Items; GAD-7, General Ansiety Disorder-7; SCL-90R, Symptoms Checklist-90-Reviseds BAI, Beck's Anxiety Inventory; SCAS-Child,

Spence Children’s Anxiety Scale; CAS, Coronavirus Anxiety Scale; Ref, References.
*This study includes population from Argentina, Chile, Colombia, Costa Rica, Ecuador, Guatemala, Panama, Paraguay, Peru, Uruguay, and Mexico.
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Variable COR (95% CI) AOR 95% CI P-value
Gender

Male Ref Ref

Female 2519 (2.088-3.040) 0.001 1945 1.558-2.428 <0.0017%
Level of education

Diploma or below Ref

Bachelor or higher 1217 (1.020-1.451) 0029 1262 1.040-1.532 0018+
Smoking status

Current or former smoker Ref Ref

Non-smoker 1394 (1.082-1.796) 0010 0922 0.681-1.248 0599
BMI

Normal (18.5-24.9 kg/nt) or Ref Ref

Underweight (<18.5kg/m’)

Overweight (25-29.9kg/m’) or 1218 (1,022-1.453) 0028 1064 0.876-1.293 0531
Obese (230kg/m?)

History of chronic disease

No Ref Ref

Yes 0361 (0.302-0.432) 0.001 0414 0.341-0.504 <0001+
Shortness of breath during COVIDI9 infection

No Ref Ref

Yes 1743 (1.463-2.077) 0.001 1297 1.067-1.577 0.009%
Experienced confusion during COVIDI9 infection

No Ref Ref

Yes 3517 (2.901-4.264) 0.001 3032 2466-3.728 <0007
‘Time since diagnosed with COVIDI9 infection

10 months or less Ref

More than 10 months 0,670 (0.563-0.797) 0.001 0.662 <0.001%
History of vaccination prior to COVIDI9 infection

No Ref Ref

Yes 1363 (1.100-1.623) 0.004 1082 0.851-1.376 0520

AOR, Adjusted odds ratio; CI, Confidence Interval. **Significant at p<0.05 level
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Level of fatig Level of physical health 2 Level of depression [
value® value®

Fatigue N Normal Physical No Depressed Not

(%) N (%) condition physical N (%) depressed
(n=1072) (n=991) N (%) condition (n=1588) N (%)
(n=1881) N (%)
(n=182)

Age group (mean + SD)

<35years 574 (53.5) 490 (49.4) 0.063 955 (50.8) 109(59.9) 0.019%* 799 (50.3) 265 (55.8) 0.036+*
235years 498 (46.5) 501 (50.6) 926 (49.2) 73 (40.1) 789 (49.7) 210 (44.2)

Gender

Male 258 (24.1) 440 (44.4)  <0.001%% 642(34.1) 56 (30.8) 0.360 526 (33.1) 172(36.2) 0212
Female 814/(75.9) 551 (55.6) 1239 (65.9) 126 (69.2) 1062 (66.9) 303 (63.8)

Marital status

Unmarried 474 (44.2) 422(42.6) 0.455 799 (42.5) 97 (533) 0.005%* 666 (41.9%) 230 (48.4%) 0.012#%
Married 598 (55.8) 569 (57.4) 1082 (57.5) 85(46.7) 922 (58.1%) 245 (51.6%)

Level of education

Diploma and 406 (37.9) 422 (42.6) 0.029%* 763 (40.6) 65(35.7) 0.203 630 (39.7) 198 (41.7) 0433
below

Bachelor and 666 (62.1) 569 (57.4) 1118 (59.4) 117 (64.3) 958 (60.3) 277 (58.3)

higher

education

Smoking status

Currentor. 125(11.7) 154(155)  0.010%* 253 (135) 26(143) 0753 210(13.2) 69 (145) 0467

former smoker
Non-smoker 947 (88.3) 837 (84.5) 1628 (86.5) 156 (85.7) 1378 (86.8) 412(85.5)
BMI

Normal (185~ | 415 (38.7) 431 (43.5) 0027 757 (40.2) 89(48.9) 0,023+ 644 (106) 202 (425) 0443
249kg/m?) or

Underweight

(<18.5kg/m?)

Overweight 657 (61.3) 560 (56.5) 1124 (598) 93(51.1) 944 (59.4) 273(57.5)
(25-29.9kg/
m?) or Obese
(230kg/m?)

History of chronic disease

No 604 (56.3) 3SGLY) <0001+ 840 (44.7) 79 (43.4) 0.746 726 (45.7) 193 (40.6) 0050
Yes 468 (43.7) 676(68.2) 1041 (55.3) 103 (56.6) 862(54.3) 282(59.4)

Having shortness of breath during COVID-19 infection

No 503 (46.9) 601(60.6) | <0.001%* 1005 (53.4) 9 (54.4) 0,803 853(53.7) 251 (528) 0738
Yes 569 (53.1) 390 (39.4) 876 (46.6) 83(45.6) 735 (46.3) 224(47.2)

Experienced confusion during COVID-19 infection

No 541(50.5) T74(82) | <0001%F | 1202(639) 113 (62.1) 0,620 1010 (63.6) 305 (64.3) 0.767

Yes 531 (49.5) 216 (21.8) 678 (36.1) 69(37.9) 578 (36.4) 169 (35.7)

me since diagnosed with COVID-19 infection

10 months or 596 (55.6) 452(45.6)  <0.001%% 960 (51.0) 88 (48.4) 0.489 809 (50.9) 239(50.3) 0810
less.

More than 10 476 (44.4) 539 (54.4) 921 (49.0) 94(51.6) 779 (49.1) 236 (49.7)

months

History of vaccination prior COVID-19 infection

No 261 (243) 298(30.1)  0.003%% 512(27.2) 47(258) 0.686 430 (27.1) 129(27.2) 0973
Yes 811(75.7) 693 (69.9) 1369 (72.8) 135 (74.2) 1158 (72.9) 346 (72.8)

Hospitalization due to COVID-19

No 1037(967) 969 (97.8) 0.148 1826 (97.1) 180(98.9) 0.151 1549 (97.5) 457(96.2) 0.120
Yes 35(03.3) 22(022) 55 (02.9) 02(01.1) 39(02.5) 18 (03.8)

Level of fatigue

Fatigue - - - 959 (51.0) 113 (62.1) 0,004+ 851(53.6) 221 (463) 0,007+
Normal - - 922 (49.0) 69(37.9) 737 (46.4) 254(535)

‘P-value has been calculated using Chi-square test. **Si

ificant at p <0.05 level.
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Variable N (%)

Age group [median (IQR)] 34(22)
<35years 1064 (51.6%)
>35years 999 (48.4%)
Gender

Male 698 (33.8%)
Female 1365 (6.2%)
Marital status

Unmarried 896 (43.4%)
Married 1167 (56.6%)

Level of education
Diploma and below 828 (40.1%)
Bachelor and higher education 1235 (59.9%)

Smoking status

Current or former smoker 279 (13.5%)
Non-smoker 1784 (86.5%)
BMI level

Normal (18.5-24.9kg/m?) or Underweight 846 (41.0%)
(<18.5kg/m?)

Overweight (25-29.9kg/m’) or Obese 1217 (59.0%)
(230kg/m?)

History of chronic disease

No 919 (44.5%)
Yes 114 (55.5%)
History of COVID-19 infection

Yes, at least once 1765 (85.1%)
Yes, more than once 307 (14.9%)
Having shortness of breath during COVID-19 infection

No 1104 (53.5%)
Yes 959 (46.5%)

Experienced confusion during COVID-19 infection

No 1315 (63.8%)
Yes 745 (36.2%)
Time since diagnosed with COVID-19 infection

10 months or less 1048 (50.8%)
More than 10 months 1015 (49.2%)

History of vaccination prior COVID-19 infection

No 595 (27.1%)
Yes 1504 (72.9%)
Hospitalization due to COVID-19

No 2006 (97.2%)

Yes 57 (2.8%)
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Exposure Outcome vw Weighted MR-Egger Cochran Q test MR-Egger
Median

P Q value P Intercept P

OR P OR P OR
(95% CI) (95% CI) (95% ClI)

COVID-19 ASD 0.994 0.863 0975 0.586 1.070 0.689 4.963 0.420 -0.018 0.658
severity (0933,1.059) (0892, 1.066) (0784,1.461)
COVID-19 MDD 1.002 0349 1.004 0279 1.004 0.777 4976 0418 —0.004 0.906
severity (0.996, 1.008) (0.996, 1.011) (0,975, 1.035)
COVID-19 BID 1139 0.008 1145 0.040 0.792 0367 4.198 0.649 0.088 0.174
severity (1.033,1.256) (1.005, 1.304) (0.500, 1.255)
COVID-19 SCZ 1.043 0.024 1.047 0.069 1.092 0.374 5.521 0478 =0.011 0.627
severity (1005, 1.082) (0.996,1.102) (0.914, 1.304)
COVID-19 Anxiety 1010 0.681 1.025 0418 0959 0719 5.174 0394 0013 0.645
severity disorder (0961, 1.061) (0964, 1.090) (0775, 1.186)

Bold values suggest that there are significant differences in statistics.
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Spheres Age groups [mean percent difference beetwen age groups] -320%% —156F -252%F L 43 576% 5548 <0001

B 0 3 5 P - " . " - s
1vs.2 1vs.3 1vs.4 1vs.5 1vs.6 1vs./7 2vs.3 2vs.4 2vs.5 2vs.6 2vs.7 3027 343 L biica 2084 28 <0008
bE —o30ms | 44t 881 1827wt | 3247%e | dearMCS grger —LAGRses  503ikger T7855ges 13REger 2L6&5Hg1 27947 660%F | 927FF 1682 | 24T 2943 <0001
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GH 1202 A A st sl gt o 10 S e of i vcqonp
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est, analysis betuween age groups.
RE —3.68" 6.84% 1221 27.18%* 39.26%* 48.82%* 10.53%* 15.90%* 30.87%* 42.94%* 52.50%* <0.001
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Spheres Age groups [mean percent difference beetwen age groups] —3.25%% —3.024% —1.63%* —Lar#* 022ns <0.001
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RE 5.37* 20.34%* 3241%% 41.97** 14.97%* 27.04%* 36.60** 12.07** 21.64%* 9.56* <0.001
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Variable 4 00 644 146 622 216 633 176 543 147 577 190 560 154

00 534 96 543 147 539 | ILI | 588 144 588 176 588 149

91 679 121 725 160 702 | 18 | 641 | 159 | 643 177 642 | 156
04 163 50 182 69 169 65 134l 128 34 129 30
0.089 <0001 <0001 <0001 <0.001 <0001 <0.001

Gender

Relationship
Female 741 | 66 | 770 | 128 | 756 | 89 | 715 | 93 | 764 | 144 | 740 [ OO OISR
In the relationship 724 86 779 123 | 752 98 732 82 792 122 762 91 687 10 712 156 699 121 665 128 694 161 680 134
Male 723 90 764 150 744 10 734 75 796 122 765 86 700 103 736 144 718 5 66l 1.9 697 166 679 133
single 732 82 759 152 745 107 702 88 76l ISI 736 107 713 103 732 164 723 124 60 131 656 180 643 145
T - Tl 18 | 24 07 | 22 | 12 | 21 | 19 | 18 | 32 | 22 | 25| % 20010 a0 22 P s Toa 20 e To2 Tl o
¥, =¥l 08 04 200 2907 09 20 06 3129 26 16 26 07 20 08 24 03 34 03 38 19 37 1l
» 0.049 0656 0272 0.003 0.002 0.001 0027 0,003 0,003 0702 0173 0313
y P 0365 0179 0575 0.002 0.004 0.001 0043 0275 0.108 0012 0031 0013
Place of residence
Smoking
City 717 | 92 | 743 | 144 | 730 | 1o | 727 | a1 | 7ea | 130 | 75 e Y U U D
Yes 707 99 763 163 740 126 715 83 761 | 134 738 100 691 107 95 157 693 122 664 117 697 161 680 127
Village 747 | 64 | 801 | 135 | 774 | 87 | 722 | 89 | 777 | 137 749 102683109702 165693124652 129 683 163667 135
No 73377 767 136 750 95 728 85 788 133 758 97 60 10 721 157 706 122 658 132 686 167 672 139
30 28 58 09 44 23 05 08 07 06 06 07 L4 00 24 15 1§ 05 L3 01 09 04 12 02
I, - L6 2204 27 10 31 13 02 27 01 20 03 00 03 26 00 13 00 06 15 LI 06 08 12
» <0.001 <0.001 <0.001 0397 0513 0417 0119 0.074 0.064 0.234 0.488 0325
P 0.081 0794 0377 0.065 0026 0021 0909 0,99 0.100 0.654 0504 0537
Education a e
Physical Activity
Higher 728 80 | 767 129 748 94 733 | 81 796 119 765 &Y Ay WO _ /53 | A0 /20 04 | 689 1Lz | s/ 14y /LS 12l
Yes 72977 85 770 141 750 105 7437 67 80T 17 7727 80 721 92 753 M2 105 692 16 735 145 713 120
Secondary 734 81 765 155 750 109 715 | 84 76l 145 738 102 678 I3 _ 700 16l | 689 126 _ 642 133 _ 664 168 _ 653 139
No 729 82 760 146 745 10377 7047 97 747 143 726 109 668 115 686 162 677 127 639 131 658 171 648 139
Elementary 682 147 747 224 715 184 698 129 749 184 723 654 124 681164 667 134643 144 63167 643 140
00 0377 097 05T 05 0277 3977 3007 6377 260 51 29 53 23 67 20 60 22 53 15 77 26 65 19
Iy = T 52 67 20 95 35 90 35 48 47 65 42 5324 1353 20 47 32 94 19 70 19
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Variable Stress Anxiety Depression

OR (95% ClI) p-value OR (95% Cl) p-value OR (95% Cl) p-value
Age in year
20-22 0.6 (02-1.5) 0233 0.7(02-1.8) 0431 0.5(02-1.5) 0252
23-25 0.5 (02-1.4) 0211 0.6(02-1.5) 0248 0.7 (02-19) 0.445
>26 05 (0.1-2.5) 0.432 0.4(0.1-2.1) 0289 0.3(0.1-1.7) 0178
<19 Reference Reference Reference

Type of family

Joint family 22(1.2-4.1) 0010 19 (1.0-3.5) 0053 12(0.7-2.3) 0.528

Nuclear family Reference Reference Reference

Monthly family income (BDT)

40,001-60,000 13(0.7-2.1) 0392 1.1(0.6-1.8) 0.809 15 (0.9-2.5) 0.157
60,001-100,000 19 (11-3.3) 0018 13(08-2.3) 0283 22(1.3-39) 0.005
>100,001 24 (1.3-45) 0.006 21 (11-4.1) 0021 29(1.5-5.6) 0.002
<40,000 Reference Reference Reference

Currently staying with family

Yes 1.9(0.8-4.2) 0.132 1.2(0.5-2.6) 0.677 24(1.1-52) 0.032

No Reference Reference Reference

Presence of 50+ aged family member

Yes 28 (1.5-5.1) 0.001 22(1.2-39) 0.008 2.5 (1.4-4.5) 0.001

No Reference Reference Reference

Presence of children in the family

Yes 17 (1.1-2.6) 0.026 17 (1.1-2.7) 0.026 1.7 (1.1-2.7) 0.027

No Reference Reference Reference

History of having diseases

High blood pressure

Yes 1.4(07-3.0) 0339 13(06-2.9) 0453 2.6 (1.0-6.5) 0.041

No Reference Reference Reference

History of having diseases of any family member

Cancer
Yes 2.8(14-5.3) 0.002 2.1(1.1-4.1) 0.027 4.8 (2.0-11.4) 0.001
No Reference Reference Reference

Kidney complications

Yes 20 (1.2-3.4) 0012 1.7 (1.0-3.0) 0.060 19 (1.1-3.4) 0.033

No Reference Reference Reference

Heart disease

Yes 2.0 (14-3.1) 0.001 1.7 (1.1-2.6) 0.010 1.9 (1.2-2.9) 0.005
No Reference Reference Reference

Diabetes

Yes 1.6 (1.1-2.5) 0.029 1.8 (1.2-2.8) 0.007 1.9 (12-3.0) 0.005
No Reference Reference Reference

Infected by COVID-19

Yes 3.5(1.4-8.9) 0.009 2.4(0.9-6.1) 0.073 2(08-5.2) 0.140
Not known 1.1(0.7-1.9) 0.628 0.9 (0.6-1.6) 0.809 12(0.7-2.1) 0.416
No Reference Reference Reference

Family member infected by COVID-19

Yes 3.4 (1.9-6) <0.001 23(1.3-4.1) 0.006 2.7 (1.5-5.0) 0.002
Not known 1.6 (0.9-2.7) 0.092 1.0 (0.6-1.8) 0.866 2.1(1.2-3.8) 0.012
No Reference Reference Reference

Neighbor infected by COVID-19

Yes 1.8 (1.1-3) 0.020 1.7 (1.1-2.8) 0.031 2.3(1.4-3.8) 0.001
Not known 1.7 (0.9-3.3) 0.134 1.4 (0.7-2.8) 0.323 22(1.1-43) 0.032
No Reference Reference Reference

Death of closed relatives

Yes 16 (1-2.7) 0057 1.8 (10-3.0) 0.034 18(1-3.1) 0.044

No Reference Reference Reference

Having symptoms of COVID-19 infection onset of the epidemic

Yes 22(1.5-33) <0.001 2.2 (1.4-34) <0.001 2.4(1.5-37) <0.001

No Reference Reference Reference

Having symptoms of COVID-19 infection of the family member onset of the epidemic

Yes 25(1.7-3.7) <0.001 20(1.3-29) 0.001 21 (14-32) 0.001

No Reference Reference Reference

Changing of sleep since COVID-19 infection

Sleep increased 1.8 (1.2-2.9) 0.009 1.7 (1.1-2.7) 0.023 22(1.4-3.4) 0.001
Sleep reduced 4.7 (2.7-8.3) <0.001 5.1(2.8-9.3) <0.001 4.5(2.4-8.2) <0.001
Same as before Reference Reference Reference

P <005 is significant.
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Variable Stress Anxiety Depression

AOR (95% Cl) p-value AOR (95% Cl) p-value AOR (95% CI) p-value
Monthly family income (Taka)

40,001-60,000 13(08-2.4) 0315 . . 13 (0.7-2.4) 0.356
60,001-100,000 1.8(1-3.3) 0041 - - 17 (09-3.1) 0.09%
>100,001 17 (09-3.3) 0132 . . 1.6 (0.8-3.4) 0.208
<40,000 Reference Reference Reference

Currently staying with family

Yes - = = = 2.3 (0.9-5.7) 0.076

No Reference Reference Reference

Presence of 50+ family member

Yes 2(11-4) 0034 . : . .

No Reference Reference Reference

Presence of children

Yes 17(1-2.8) 0032 18 (1.1-3.0) 0017 19 (11-3.2) 0.018

No Reference Reference Reference

History of having diseases of any family member

Cancer
Yes - - - - 29 (1.1-7.5) 0.028
No Reference Reference Reference

Heart disease

Yes 1.7 (1.1-2.7) 0.021 - - = 2
No Reference Reference Reference

Diabetes

Yes - - 1.8 (1.1-2.9) 0.012 17 (1.1-2.8) 0.031
No Reference Reference Reference

Family member infected by COVID-19

Yes i ) - - 16 (0.8-3.3) 0.196
Not known 2 3 3 - 2.1(11-43) 0.030
No Reference Reference Reference

Having symptoms of COVID-19 infection onset of the epidemic

Yes . 20(1.3-3.2) 0.002 16 (09-2.8) 0.081

No Reference Reference Reference

Having symptoms of COVID-19 infection of the family member onset of the epidemic

Yes 19(1.3-3) 0.003 - - s e

No Reference Reference - Reference -

Changing of sleep since COVID-19 infection

Sleep increased 1.9 (12-3.1) 0.012 1.8 (1.1-2.8) 0.020 2.1(1.3-3.5) 0.003
Sleep reduced 4.3 (24-7.9) <0.001 4.8 (2.6-9) <0.001 4.1(2.1-7.9) <0.001
Same as before Reference Reference Reference

p <0.05 is significant.
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Variable Percentage (number]

Age in year

Mean % SD 222£17
<19 4.9(20)
20-22 53.7 (218)
23-25 38.9(158)
>26 2.5(10)
Gender

Male 39.2(159)
Female . 60.8 (247)

Current study year in medical college

Ist 10.8 (44)
2nd 15.5 (63)
3rd 29.1(118)
4th 21.2(86)
5th 23.4 (95)

Type of family

Nuclear family 869 (353)

Joint family 13.1(53)
Monthly family income (BDT*)

Median (25th percentile, 75th 60,000 (45,000, 100,000)
percentile)

<45,000 25.6 (104)
45,001-60,000 29.3(119)
60,001-100,000 27.8(113)
>100,001 17.2(70)

Currently staying with family

Yes 93.4(379)

No 67(27)

Presence of 50+ aged family member

Yes 862 (350)

No 138 (56)

Presence of children in the family

Yes 27.8(113)

No 722 (293)

History of having diseases

Cancer -

Organ transplantation -

Kidney complications E

Heart disease -
Diabetes -
High blood pressure 7.9 (32)
Asthma 19.2(78)

History of having diseases of any family member

Cancer 123 (50)
Organ transplantation -
Kidney complications 17.0 (69)
Heart disease 37.2(151)
Diabetes 722 (293)
High blood pressure 74.4 (302)
Asthma 30.5 (124)
Infected by COVID-19

Yes 6.4 (26)
No 74.1 (301)
Not known 19.5 (79)
Family member infected by COVID-19

Yes 17.2 (70)
No 65.5 (266)
Not known 17.2 (70)
Neighbor infected by COVID-19

Yes 65.5 (266)
No 20.4 (83)
Not known 14.0 (57)

Death of closed relatives

Yes 19.0 (77)

No 81.0 (329)

Having symptoms of COVID-19 infection onset of the epidemic

Yes 38.7 (157)

No 61.3 (249)

Having symptoms of COVID-19 infection of the family member

onset of the epidemic

Yes 493 (200)

No 50.7 (206)

Changing of sleep since COVID-19 infection

Same as before 32.3(131)
Sleep duration increased 43.6 (177)
Sleep duration reduced 24.1 (98)

*] (one) USD = 108.72 Bangladeshi Taka (BDT) as per July 13, 2023.
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Variable Bivariable analysis Multivariable analysis

Beta (95% Cl) p-value Beta (95% Cl) p-value
Age in year
20-22 0.006 2.1(~1.5-5.6) 0250 - -
23-25 1.4 (=2.2-4.9) 0.448 - -
226 22(-3.1-7.6) 0.407 - -
<19 Reference
Gender
Female 0.014 1.5(0.2-2.8) 0.025 1.6 (03-2.8) 0.017
Male Reference Reference

Monthly family income (BDT)

40,001-60,000 0.7 (~1-2.4) 0.442 E :
60,001-100,000 0014 0(~17-1.8) 0.968 - -
>100,001 22(0.1-43) 0.042 - -
<40,000 Reference

Presence of 50+ aged family member

Yes 0.015 2.1(0.3-3.9) 0.020 1.5(-02-3.3) 0.084

No Reference Reference

Presence of children in the family

Yes 0.013 1.6 (0.2-3.0) 0.030 1.6 (0.2-3) 0.028

No Reference Reference

History of having diseases of any family member

Cancer
Yes 0.001 0.4(-19-27) 0.738 - -
No Reference - -

Kidney complications

Yes 0.004 1.2 (—0.7-3.1) 0210 - -
No Reference - -
Diabetes

Yes 0.005 1.0 (=0.4-2.4) 0.174 - -
No Reference - -
Family member infected by COVID-19

Yes 0.011 1.9(0.1-3.7) 0.043 - -
Not known 0.4 (—13-2.1) 0.660 - -
No Reference - -

Death of closed relatives

Yes 0.012 17(0.1-3.4) 0.037 - -

No Reference - -

Having symptoms of COVID-19 infection onset of the epidemic

Yes 0.021 19(06-3.2) 0.006 12(=0.1-2.5) 0068

No Reference Reference

Having symptoms of COVID-19 infection of the family member onset of the epidemic

Yes 0.014 1.4(0.2-2.7) 0.028 E -

No Reference - -

Changing of sleep since COVID-19 infection

Sleep increased 0.052 0.7 (~0.8-2.1) 0.355 0.6 (—0.8-2) 0.380
Sleep reduced 3.8(2.1-5.6) <0.001 3.6 (1.8-5.4) <0.001
Same as before Reference Reference

p < 0.05 is significant.
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Variables Number (%) and mean
value (+SD)

Cohort 1 Cohort 2
(2020) (2021)

Gender nsb
‘Women 879 (70.2%) 1,604 (70.6%) ns.
Men 366 (29.2%) 660 (29.0%) ns.
Divers/non- 7(0.6%) 9 (0.4%) ns.
binary
Age (years) 58.67 (£12.41) 58.21 (£12.30) n.s.c
Profession
Administration 73 (5.8%) 128 (5.6%) ns.S
Economy 64 (5.1%) 141 (6.2%) s
Artisan 26 (2.1%) 58 (2.5%) n.s.©
Education 308 (24.5%) 633 (27.7%) 0.040°
Psychology 56 (4.5%) 116 (5.1%) ns.?
Medicine 368 (29.3%) 463 (20.2%) <0.001%
Art therapy 96 (7.6%) 141 (6.2%) n.s.©
Eurythmy 88 (7.0%) 95 (4.2%) <0.001¢
therapy
Physiotherapist 38 (3.0%) 71 (3.1%) ns.c
Other 341 (27.1%) 749 (32.7%) <0.001¢
Spiritual direction of life*
Anthroposophy 1,152 (91.6%) 2,024 (88.5%) 0.004¢
Buddhism 218 (17.3%) 404 (17.7%) ns.
Christian 812 (64.5%) 1,470 (64.2%) ns.S
Hinduism 36 (2.9%) 85 (3.7%) n.s.©
Islam 12 (1.0%) 32 (1.4%) n.s.©
Other 106 (8.4%) 314 (13.7%) <0.001¢
None 33 (2.6%) 84 (3.7%) ns.c

“multiple answers were possible.
PPearson’s Chi” test.

Ct-test.

n.s., not significant.
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Range 0-100 0-100 0-25 0-100 0-4
All participants Mean 69.43 62.68 16.01 27.03 0.57
SD 16.02 21.31 522 20.07 0.96
Cohorts
Cohort 1 (2020) Mean 70.45 62.83 17.02 22.15 0.46
SD 16.18 21.88 4.74 17.73 0.82
Cohort 2 (2021) Mean 68.86 62.60 15.46 29.72 0.64
SD 15.90 20.99 5.38 20.77 1.02
F-value 8.05 0.09 73.55 119.31 28.59
P-value 0.005 n.s. <0.001 <0.001 <0.001
Eta? value 0.002 0.000 0.020 0.033 0.008
Gender
Female Mean 71.23 64.33 15.67 2838 0.60
SD 15.67 21.08 525 20.41 0.97
Male Mean 65.12 58.73 16.81 23.77 0.50
SD 16.06 21.34 5.04 18.71 0.93
Non-binary/divers Mean 71.36 60.16 16.69 24.25 1.07
SD 16.93 21.76 524 23.03 1.34
F-value 54.56 25.50 17.48 19.52 527
P-value <0.001 <0.001 <0.001 <0.001 0.005
Eta® value 0.030 0.014 0.010 0.011 0.003
Age cohorts
<41 years Mean 65.86 56.42 14.09 36.44 0.82
SD 16.56 23.12 5.07 21.60 110
41-50 years Mean 67.00 59.48 14.58 3378 072
SD 16.81 22.15 547 2073 1.07
51-60 years Mean 68.63 61.86 15.45 28.48 0.61
SD 16.34 20.45 532 20.51 0.98
61-70 years Mean 70.49 64.99 16.86 24.20 0.51
SD 15.41 20.48 4.97 18.35 0.88
>70 years Mean 73.06 66.28 17.93 17.49 0.33
SD 14.72 21.07 4.31 15.22 0.80
F-value 16.23 18.16 5295 76.93 1823
P-value <0.001 <0.001 <0.001 <0.001 <0.001
Eta? value 0.018 0.020 0.057 0.081 0.021

Eta? values <0.06 are considered as a small effect, between 0.06 and 0.14 as a moderate effect, and >0.14 as a strong effect.






OPS/images/fpubh-11-1200067/fpubh-11-1200067-t003.jpg
phase of the pandemic were
exaggerated
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Awe/gratitude 1.000
Nature/Silence 0.318" 1.000
Wellbeing 0.292* 0141 1.000
COVID-19-related Burden —0.137* —0.029 —0.573* 1.000
Transcendence conviction 0.233* 0.142* 0.131** —0.110% 1.000
Lack of social contacts —0.108** —0.047** —0.328* 0.449** —0.106*
Connected to friends via digital 0.062"* 0.142** 0.044** 0.125* —0.044%
media
Fear of the future —0.160** —0.053** —0.225** 0.270%* —0.284*
Afraid of getting infected —0.074** 0.035 —0.040 0.034 —0.210%
Afraid of infecting friends or family —0.076** 0.027 —0.054** 0.025 —0.225"
Strict restrictions in the initial 0.042 0.012 —0.019** 0.209** 0.206™*

**p < 0.001 (Spearman’s rtho).
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Author Study Study Study Sample Psychological Prevalence (%) Quality

name design setting population size impact
Abay W. Crosssectional | Dessie College students 408 Depression 7 Low risk
Tadesse Anxiety 718
Stress 185
AddisuTadesse | Webbased cross  Addis Abeba  College students 153 Depression 51 Low risk
sectional Anxiety 516
Stress 1
Enyew Institution based  University Of  University students 338 Depression 02 Lowrisk
Getanch cross sectional | Gondar Anxicty 96
Stress 22
Mengistu Jimma University students 337 Stress 359 Lowrisk
Awoke
Mesfn Esayas Wb based cross n tepi University students 779 Depression 395 Low risk
Lelish sectional
Nigusic Shifera  Community Bench-shiko | University students 314 Depression 22 Lowrisk
based cross p— o
sectional
Stress 288
Wadneh Webbased cross | Ethiopia University students a3 Depression 163 Lowrisk
Simegn sectional Anxiety .
Stress 58
Zebene M. Institution based  Wolkite University students 710 Depression 30 Lowrisk
Assefa cross sectional Anxiety .

Stress 38
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Variable (non-reference Pooled odds ratio with 95% CI

group)

Depression Anxiety Stress

Sex (female) 1.25(05,3.13) 126 (0,67, 2.36) 1.21(0.43,34)

Having protective equipment (no) 185 (0335, 9.6) 1.03 (0354, 3.01)

Substance use (yes) 13(0.987, 1.87) 1.4(0.24,8.256)

Live with parent (no) 22(09,5.1) 24(1.6,3.5) 07(0.16,2.9)

Insomnia (yes) 172(13,22)

History of mental illness (yes) 1044 (0.246, 4.40)

Residence (urban) 0.63 (0.4, 0.96) 057 (0.42,0.81) 0.65 (0.45.0.92)

Field of study (non-health) 118(0.1,1.29) 3.27(1.39,7.50) 3.95(2.5,6.5)

Relative got COVID-19 (yes) 2.42(1.46,4.02) 1.98 (0.69,5.72)

Medical llness (yes) 3.25(1.9,5.4) 2,49 (1.50,4.1) 247 (1.48,4.12)
Bold = significant at p-value < 0.05.
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96 studies were excluding
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Identification
Google scholar, PubMed, HINARI, Cochrane library
Screening 181 Records screened
Full text accessed for
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172 records exclude by title
and Abstract and no
outcome of interest

eligibility (N=9)

Record has no full text
(n=1)

Studies selected for final review
(N=8)






OPS/images/fpubh-11-1136031/fpubh-11-1136031-g002.jpg
A B

Beise Vgt Bt Vgt
Suy L] Sty wEd )
el st 0] 286, %9 48 el ed ] 0315 261 1691
Nusese e + A2[ 168 57 U N e et + [ 2% 26 60
Enjon geh el 4+ 0] 49, 454 W Enjen et el R 3 0] 1, 8] 1688
Aoy Tadss el o] s 10y 143 Aoyl et A 0] 610,647 600
Widreh e o 53] 4158 5105 431 Wieh$. el + S200] 4124 576 675
A Tadse st e N AT el - S0 08 g 68
Vs Esasloih et ] 0| B9, 24 HQ Ol - s
Ol - smeag ey =168 =108 010
gty =30 88 =02 Teto§=6:08:2012p=000
Teddh=8,08)= 471000 Tzt 2:72p:000 ]
TedolB=02:613 p=00) 20 0w
2 88 8 R DSz ol
P —— |
c .
Effect Size Weight
Study with 95% CI (%)
Zebene M .assefa etal: - 3820 [34.63, 41.77) 1453
Mengistu Awoke etal. E B 39.00 [33.79, 44.21] 14.14
Nigusie shifera etal. R B 3250 [27.32, 37.68] 14.15
Enyew getaneh et al. ‘| 2220 [17.77, 26163] 1434
Abay W. Tadesse etal. - 4850 [4365. 5335] 1424
Waudneh simegn’ et al. g 2860 [24.29, 3291) 1437
Addisu Tadesse etal. - 11.00 [6.04, 1596] 1421
Overall g 31.43 [2271, 40.15]
Hamymﬂty'r'=132.88. I=96.08%, H' = 2551
153,06, p=0.00
Testof= 02= 7.07,p=0.00

Random-effects DerSimonian-Laird model





OPS/images/fpubh-11-1136031/fpubh-11-1136031-g003.jpg
Meta-analyss estmates, gien named sty § omited Meta-anays estmates, guen named sudy § omted
LowerCILima  Ostmate Jppes C1 Limt LoverCilmt  OFstmate Uppes 1 Lkt

Zevene M assetaetal | | Zebene . etal

Mengstu Awoke et al
Nouse snfea €1l
Nguse shtera et al

Enyew getaneh etal Enyew getanen etal

Abay W, Tadesse etal

Aoy etal
Wudneh simegn etal |
Addisu Tagesse etal

Woteen S et | )

Mesin Esayas Lets etal |

%8095 5140 6182

Meta-analysis estimates, given named study is omitted
Lower CI Limit OEstimate | Upper C1 Limit

Zebene M assefa etal. | } °

Mengistu Awoke

Nigusie shifera

Enyew getanen

Abay W. Tadesse

Wudneh simegn

Aadisu Tadesse et al






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Community series in mental illness, culture, and society: Dealing with the COVID-19 pandemic, volume VIII



		Editorial: Community series in mental illness, culture, and society: dealing with the COVID-19 pandemic, volume VIII



		Author contributions



		Conflict of interest



		References









		The impact of empathy, sensation seeking, anxiety, uncertainty, and mindfulness on the intercultural communication in China during the COVID-19



		1. Introduction



		2. Methods



		2.1. Measurement tools



		2.2. Statistical procedures









		3. Findings



		3.1. Demography of international students



		3.2. Results of reliability and validity



		3.3. Direct effects



		3.4. Moderating effects









		4. Discussion



		4.1. Limitations









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References









		The psychological impact of COVID-19 pandemic and associated factors among college and university students in Ethiopia: a systematic review and meta-analysis, 2022



		Introduction



		Materials and methods



		Study design and setting



		Searching strategies and sources



		Eligibility criteria



		Inclusion criteria and exclusion criteria



		Study selection



		Data extraction



		Quality assessment



		Statistical analysis and risk of bias









		Results



		Search results and study selection



		Characteristics of studies included in this review



		Prevalence of psychological impact of COVID-19



		Heterogeneity and publication bias



		Publication bias



		Factors associated with psychological impact of COVID-19



		Factors associated with depression



		Factors associated with anxiety



		Factors associated with stress















		Discussion



		Strength and limitations









		Conclusion and recommendation



		Data availability statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		Abbreviations



		References









		Stability of psychological wellbeing during the COVID-19 pandemic among people with an anthroposophical worldview: the influence of wondering awe and perception of nature as resources



		1. Introduction



		1.1. Positive and negative reactions to a crisis



		1.2. Different coping strategies of specific groups during the COVID-19 pandemic



		1.3. Positive attitudes and behaviors to buffer the impact of the restrictions



		1.4. Anthroposophic lifestyle



		1.5. Aims of the study









		2. Materials and methods



		2.1. Participants



		2.2. Measures



		2.2.1. Awe and gratitude



		2.2.2. Perception of nature and silence



		2.2.3. Wellbeing



		2.2.4. COVID-19-related burden



		2.2.5. Corona pandemic irritations



		2.2.6. Transcendence conviction









		2.3. Statistical analyses









		3. Results



		3.1. Description of participants



		3.2. Specific convictions of anthroposophists



		3.3. Psychological wellbeing, COVID-19-related burden, and Fear of future



		3.4. Experience of nature/silence and awe/gratitude



		3.5. Correlations between wellbeing and burden, awe/gratitude and nature/silence, transcendence conviction and fears



		3.6. Predictors of psychological wellbeing and COVID-19-related burden









		4. Discussion



		4.1. Limitations









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References









		Bouncing back from COVID-19: a Western Australian community perspective



		1. Introduction



		2. Materials and methods



		2.1. COVID-19 pandemic and lockdown procedures in Western Australia March–June 2020



		2.2. Measures



		2.2.1. LTA model primary measures



		2.2.1.1. Physical activity



		2.2.1.2. Leisure screen time



		2.2.1.3. Fast food consumption



		2.2.1.4. Alcohol intake



		2.2.1.5. Mental distress (K-6)



		2.2.1.6. Loneliness (UCLA-3)









		2.2.2. LTA model secondary measures



		2.2.2.1. Resilience (BRS)



		2.2.2.2. Family functioning



		2.2.2.3. Lack of control















		2.3. Statistical analysis



		2.3.1. Open-ended questions















		3. Results



		3.1. Latent transition analysis (LTA)



		3.1.1. Transition between LTA classes



		3.1.1.1. Transitions (n = 77)



		3.1.1.2. Class 1: remain active and happy (n = 38)



		3.1.1.3. Class 2: remain active and heavy screen use (n = 72)



		3.1.1.4. Class 3: remain active and lonely (n = 76)



		3.1.1.5. Class 4: remain inactive and lonely (n = 24)



		3.1.1.6. Class 5: remain inactive, distressed and lonely (n = 18)









		3.1.2. LTA class comparisons















		4. Discussion



		4.1. Implementations



		4.2. Strengths and limitations









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References









		The impact of resilience on the mental health of military personnel during the COVID-19 pandemic: coping styles and regulatory focus



		1. Introduction



		1.1. The effect of resilience on mental health



		1.2. The mediating role of coping styles



		1.3. The moderating role of regulatory focus









		2. Methods



		2.1. Participants and recruitment



		2.2. Measures



		2.2.1. Demographics



		2.2.2. Symptom checklist-90



		2.2.3. The Conner–Davidson resilience scale



		2.2.4. Coping style questionnaire



		2.2.5. Regulatory focus questionnaire















		3. Data analysis and results



		3.1. Descriptive statistics and correlation analysis



		3.2. Test for the mediating effect of coping styles



		3.3. Test for the moderating effect of regulatory focus predominance









		4. Discussion



		4.1. Theoretical and practical implications



		4.2. Limitations and future research directions









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References









		Evaluation of the mental health status of community frontline medical workers after the normalized management of COVID-19 in Sichuan, China



		Background



		Materials and methods



		Population and data



		Outcomes



		Covariates



		Analyses









		Results



		Demographic characteristics of the participants and SCL-90 scores



		Comparison of SCL-90 factor scores between doctors and nurses



		Comparison of SCL-90 factor scores between community frontline medical workers after the normalized management of COVID-19 and during the COVID-19 period



		Comparison of the positive items of each factor between doctors and nurses



		Logistic regression analysis of multiple factors related to the psychological status of community frontline medical workers









		Discussion



		Limitations









		Conclusion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		COVID-19 exposure and depression-anxiety levels among Saudi adults in the Jazan region: a study with a predominantly female and undergraduate sample



		Introduction



		Materials and methods



		Study design and sampling strategy



		Measures



		Ethical consideration



		Statistical analysis









		Results



		Demographic characteristics of participants



		The level of COVID-19 exposure among study participants



		Association between depression and independent variables among study participants: results of independent t-test and one-way ANOVA



		Association between anxiety and independent variables among study participants: results of independent t-test and one-way ANOVA









		Discussion



		Limitation









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher’s note



		References









		Experience of loss and grief among people from Germany who have lost their relatives during the pandemic: the impact of healthcare professionals' support



		1. Introduction



		1.1. Difficult bereavement processes because of pandemic-related restrictions



		1.2. Different courses of grief processes because of pandemic-related restrictions



		1.3. Aim of this study









		2. Materials and methods



		2.1. Recruitment of participants



		2.2. Measures



		2.2.1. Complicated grief



		2.2.2. Burdened by Grief and Loss



		2.2.3. Psychological wellbeing



		2.2.4. Perception of burden



		2.2.5. Satisfaction with care support



		2.2.6. Possibility of visits shortly before the death of their relative



		2.2.7. Relational/generational status









		2.3. Statistical analyses









		3. Results



		3.1. Description of participants



		3.2. Indicators of grief, burden, and wellbeing



		3.3. Visits before the death of their relative



		3.4. Support satisfaction



		3.5. Requirement of professional treatment



		3.6. Predictors of complicated grief and being Burdened by Grief and Loss









		4. Discussion



		4.1. Differences in grief processes



		4.2. Relevance of staff support



		4.3. Implications for support processes



		4.4. Limitations









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References









		Quality of life of a healthy polish population due to sociodemographic factors during the COVID-19 pandemic – a cross-sectional study



		1. Introduction



		1.1. The concept of quality of life in the health population



		1.2. Quality of life and factors determining it









		2. Materials and methods



		2.1. Organization of the study



		2.2. Study group



		2.3. Questionnaire SF-36 and sociodemographic factors



		2.4. Statistical analysis









		3. Results



		4. Discussion



		4.1. Implications of all the available evidence



		4.2. Limitation









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher’s note



		References









		Depression, anxiety, stress, and fear of COVID-19 among Bangladeshi medical students during the first wave of the pandemic: a mixed-methods study



		1. Introduction



		2. Methods



		2.1. Study design and participants



		2.2. Procedure



		2.3. Measure



		2.3.1. Sociodemographic measures



		2.3.2. Pandemic-related questions



		2.3.3. Stress, anxiety, and depression symptoms



		2.3.4. Fear of COVID-19



		2.3.5. Interview guidelines for FGD









		2.4. Statistical analysis









		3. Results



		3.1. Characteristics of the study participants



		3.2. Association of the fear of COVID-19 with the characteristics of the study participants



		3.3. Association of depression, anxiety, and stress with the characteristics of the study participants



		3.4. Qualitative findings



		3.4.1. Perception of the fear of COVID-19



		3.4.2. Perception of mental health impacts during COVID-19



		3.4.3. Change in the medical curriculum



		3.4.4. Recommendations















		4. Discussion



		4.1. Strength and limitations









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References









		A systematic review of mental health in rural Andean populations in Latin America during the COVID-19 pandemic



		1. Introduction



		2. Materials and methods



		2.1. Study design, search databases, and strategy



		2.2. Inclusion and exclusion criteria



		2.3. Screening study, data extraction, and quality assessment



		2.4. Data analysis









		3. Results



		3.1. Search results



		3.2. Characteristics of the studies



		3.3. Mental health approach in rural population



		3.4. Anxiety, depression, and stress in rural population from Latin America



		3.5. Other components of mental health in Latin America









		4. Discussion



		5. Conclusion



		Data availability statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References









		Mental health and use of Medicare Benefits Schedule follow-up mental health services by Indigenous people in Australia during the COVID-19 pandemic



		1. Introduction



		1.1. Aim









		2. Methods



		2.1. Study design and participants



		2.2. Procedures



		2.3. Sociodemographics



		2.4. Statistics









		3. Results



		4. Discussion



		5. Limitations



		6. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Unleashing the link between the relaxation of the COVID-19 control policy and residents’ mental health in China: the mediating role of family tourism consumption



		1. Introduction



		2. Literature review and hypotheses development



		2.1. Conservation of resources (COR) theory



		2.2. RCC and residents’ mental health



		2.3. The mediating effect of family tourism consumption concerning the impact of the RCC on residents’ mental health









		3. Materials and methods



		3.1. Study sites, sampling, and participants



		3.2. Variable selection



		3.2.1. Dependent variable



		3.2.2. Independent variable



		3.2.3. Control variables









		3.3. Empirical methods



		3.3.1. Difference-in-difference method



		3.3.2. Mediating effect model















		4. Results



		4.1. Influence of the RCC on the mental health of residents



		4.2. Robustness test



		4.2.1. Parallel trend test



		4.2.2. Placebo test









		4.3. Heterogeneous effects based on the age of residents and regional differences



		4.4. Testing the mediating effect of tourism consumption









		5. Discussion



		6. Conclusion and policy implications



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Collaborative research on mental health in the post-COVID-19 era: an early career psychiatrists' perspective



		Author contributions



		Conflict of interest



		Publisher's note



		References









		Understanding pandemic resilience: a mixed-methods exploration of burdens, resources, and determinants of good or poor well-being among Austrian psychotherapists



		1. Introduction



		2. Methods



		2.1. Design



		2.2. Measures



		2.2.1. Sociodemographic variables



		2.2.2. Open-ended questions on perceived burdens and resources



		2.2.3. Structured question on resources



		2.2.4. Well-being (WHO-5)









		2.3. Analyses



		2.3.1. Content analysis



		2.3.2. Across-group comparison















		3. Results



		3.1. Sample characteristics



		3.2. Comprehensive group burdens



		3.2.1. Mental health



		3.2.2. Global crises



		3.2.3. COVID-19 restrictions



		3.2.4. Work



		3.2.5. Physical health



		3.2.6. Other burdens









		3.3. Comprehensive group resources



		3.3.1. Social contacts



		3.3.2. Mindfulness



		3.3.3. Recreational activities



		3.3.4. Work



		3.3.5. Inner processes



		3.3.6. Other resources



		3.3.7. Health



		3.3.8. Satisfaction with coping strategies









		3.4. Group characteristics



		3.4.1. Burdens (questions 1–3)



		3.4.2. Resources and satisfaction with coping (questions 4–6)















		4. Discussion



		4.1. Comprehensive group burdens



		4.2. Comprehensive group resources



		4.3. Group characteristics “Good WB” group vs. “Poor WB”



		4.3.1. Sociodemographic factors



		4.3.2. Burdens



		4.3.3. Resources









		4.4. Limitations









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References









		COVID-19 may have increased global support for universal health coverage: multi-country observational study



		Introduction



		Methods



		Study design and sample



		Predictors and covariates



		Outcome measures



		Statistical analysis









		Results



		Descriptive analysis



		Factors predicting change in support for government intervention in healthcare



		Sensitivity analyses









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		Footnotes



		References









		Depression and death anxiety among patients undergoing hemodialysis during the COVID-19 pandemic in Palestine: a cross sectional study



		1. Background



		2. Materials and methods



		2.1. Study design, population and settings



		2.2. Sample size and technique



		2.3. Data collection tools



		2.4. Data analysis









		3. Results



		4. Discussion



		5. Implications of the study



		6. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Abbreviations



		References









		Patient satisfaction and outcomes of crisis resolution home treatment for the management of acute psychiatric crises: a study during the COVID-19 pandemic in Madrid



		Introduction



		Methods



		Patients and study protocol



		Assessment instruments and variables considered



		Ethical considerations



		Statistics









		Results



		Demographic patient characteristics



		The intervention carried out in the crisis resolution home treatment unit significantly improves the quality of life of patients



		The patients showed a very high level of satisfaction with the intervention









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References









		Exploring factors influencing domestic violence: a comprehensive study on intrafamily dynamics



		1. Introduction



		2. Literature review



		2.1. Violence at home



		2.2. Drivers of domestic violence



		2.3. Demographic characteristics (A)



		2.3.1. Education level (A1)



		2.3.2. Employment and occupation (A2)



		2.3.3. Religion (A3)









		2.4. Presence of risk factor (B)



		2.4.1. Depression, anxiety, and stress (B1)



		2.4.2. Retention tendency (B2)



		2.4.3. Density (B3)



		2.4.4. Reason for confrontation (B4)















		3. Data collection and variables



		3.1. Ecuador stylized facts



		3.2. Dependent variable



		3.3. Independent variables



		3.3.1. Mood



		3.3.2. Depression



		3.3.3. Health consciousness



		3.3.4. Household chores



		3.3.5. Density



		3.3.6. Religion









		3.4. Control variables



		3.4.1. Social media



		3.4.2. Sex



		3.4.3. Age



		3.4.4. Age of householder









		3.5. Describe statistics









		4. Methodological approach



		4.1. Quantile regression









		5. Results



		6. Discussion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Sociodemographic characteristics, social support, and family history as factors of depression, anxiety, and stress among young adult senior high school students in metro Manila, Philippines, during the COVID-19 pandemic



		1. Introduction



		1.1. Mental health problems among students in the Philippines



		1.2. Factors affecting student mental health



		1.3. Objectives and significance









		2. Methodology



		2.1. Population and sampling



		2.2. Instrumentation



		2.3. Data collection



		2.4. Data analysis









		3. Results



		3.1. Sociodemographic characteristics, family history, social support, and risk for mental disorders of the participants



		3.2. Model summary of the regression models for depression, anxiety, and stress



		3.3. Model summary of the regression models for depression, anxiety, and stress









		4. Discussion



		4.1. Limitations









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher’s note



		References









		When healers get wounded! Moral injury in healthcare providers during the COVID-19 pandemic in Pakistan



		1. Introduction



		2. Materials and methods



		3. Results



		3.1. Background characteristics



		3.2. Moral injury



		3.3. Moral injury-related clinically significant distress and impaired functioning



		3.4. Predictors of moral injury









		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		“Ready-to-use” two-week home exercise program targeting depressive symptoms: pilot study



		1. Introduction



		2. Materials and methods



		2.1. Participants



		2.2. Intervention



		2.3. Procedure



		2.4. Measures



		2.4.1. Beck Depression Inventory-II (BDI-II)



		2.4.2. Hospital Anxiety and Depression Scale (HADS)









		2.5. Analysis plan









		3. Results



		3.1. General effectiveness of exercise



		3.2. Personalisation manipulation









		4. Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		Footnotes



		References









		The status of e-learning, personality traits, and coping styles among medical students during the COVID-19 pandemic: a cross-sectional study



		1. Introduction



		2. Objectives



		2.1. Specific objectives









		3. Materials and methods



		3.1. Study design



		3.2. Study subjects



		3.3. Instruments



		3.3.1. Demographics and under environmental e-learning factors questionnaire



		3.3.2. E-learning preference and learning habits questionnaire



		3.3.3. The life orientation test questionnaire (LOT-R)



		3.3.4. Simplified coping style questionnaire (SCSQ)









		3.4. Data collection method



		3.5. Statistical analysis









		4. Results



		4.1. Demographic and under environmental e-learning factors data



		4.2. E-learning preference and learning habits of medical students



		4.3. Personality traits and coping styles of medical students



		4.4. Effect of demographic characteristics on the incidence of adverse emotions



		4.5. Correlation analysis of personality traits, coping styles and the incidence of adverse emotions in medical students



		4.6. The elements that affect medical students' emotions



		4.6.1. Variables that were significant in univariate analysis were assigned values



		4.6.2. Binary logistic regression analysis of the occurrence of adverse emotions















		5. Discussion



		5.1. E-learning preferences and learning habits of medical students



		5.2. The personality traits and coping styles of medical students during the COVID-19 pandemic



		5.3. The elements that affect medical students' emotions









		6. Conclusion



		7. Recommendation



		8. Limitation



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References









		Susceptibility and severity of COVID-19 and risk of psychiatric disorders in European populations: a Mendelian randomization study



		1. Introduction



		2. Methods



		2.1. Study design



		2.2. Data sources and genetic instruments



		2.3. IVs selection



		2.4. Statistical analysis









		3. Results



		3.1. Association of COVID-19 susceptibility with psychiatric traits



		3.2. Association of COVID-19 hospitalization with psychiatric traits



		3.3. Association of COVID-19 severity with psychiatric traits









		4. Discussion



		5. Conclusion



		Data availability statement



		Author contributions



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References









		Post-COVID-19 fatigue and health-related quality of life in Saudi Arabia: a population-based study



		1. Introduction



		2. Materials and methods



		2.1. Study design, participants, and procedure



		2.2. Data collection tool



		2.2.1. Fatigue assessment



		2.2.2. HRQoL assessment









		2.3. Sample size calculation



		2.4. Statistical analysis









		3. Results



		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Prevalence of COVID-19 fear and its association with quality of life among fire service recruits after ceasing the dynamic zero-COVID policy in China



		1. Introduction



		2. Methods



		2.1. Study sample



		2.2. Measures



		2.3. Data analysis



		2.3.1. Univariate and multivariate analyses



		2.3.2. Network structure















		3. Results



		3.1. Characteristics of the study sample



		3.2. Prevalence and correlates of fear of COVID



		3.3. Network structure of fear of COVID-19 symptoms









		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References









		Increase in presentations with new-onset psychiatric disorders in a psychiatric emergency department in Berlin, Germany during the second wave of the COVID-19 pandemic – a retrospective cross-sectional study



		1. Introduction



		2. Materials and methods



		2.1. Study design



		2.2. Statistical analysis









		3. Results



		3.1. New-onset diagnoses and 7-day incidence rate



		3.2. Prevalence of new-onset of psychiatric diagnoses during the COVID-19-period compared to the control period



		3.3. Time-dependent (during the COVID-19-period) factors associated with new-onset of diagnoses



		3.4. Time-independent factors associated with new-onset of diagnoses (logistic regression analysis)









		4. Discussion



		4.1. Substance use disorders



		4.2. Depressive disorders



		4.3. Schizophrenia spectrum and psychotic disorders



		4.4. Anxiety disorders



		4.5. Police custody



		4.6. New-onset diagnoses and 7-day incidence rate



		4.7. A history of COVID-19 infection as a reason for the increase in psychiatric emergency department presentations with new-onset psychiatric disorders









		5. Strengths and limitations



		6. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References









		Suicidal ideation, burnout, and their correlation among health care workers at the end of the fourth wave of the COVID-19 pandemic in Alborz Province, Iran



		Introduction



		Materials and methods



		Study design



		Inclusion and exclusion criteria



		Data collection



		Procedure



		The site



		Selection of participants









		Measurement scale



		Beck Scale for Suicidal Ideation (BSSI)



		Maslach Burnout Inventory (MBI)









		Statistical analysis



		Ethical considerations









		Results



		Discussion



		Conclusion



		Limitations



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Psychological impact of COVID-19 and determinants among Spanish university students



		1. Introduction



		2. Materials and methods



		2.1. Participants and procedure



		2.2. Measurements



		2.2.1. Dependent variable: fear of COVID-19 scale (FCV-19S)



		2.2.2. Independent variables



		2.2.2.1. Socio-demographic characteristics of Spanish university students



		2.2.2.2. Health-related determinants in Spanish university students



		2.2.2.3. Variables related to COVID-19 in Spanish university students



		2.2.2.4. General health questionnaire (GHQ-12)



		2.2.2.5. Duke-UNC functional social support questionnaire (DUKE-UNC-11)



		2.2.2.6. Death anxiety inventory (DAI)



		2.2.2.7. Subjective happiness scale (SHS)



		2.2.2.8. Life orientation test-revised (LOT-R)



		2.2.2.9. Connor-Davidson resilience scale (CD-RISC)



		2.2.2.10. Athens insomnia scale (AIS-8)















		2.3. Ethics statement



		2.4. Statistical analysis









		3. Results



		3.1. Descriptive analysis of socio-demographic characteristics and health-related determinants in Spanish university students



		3.2. Descriptive analysis of variables related to COVID-19 in Spanish university students



		3.3. Descriptive and correlational analysis of fear of COVID-19 and variables related to the psychological impact of the COVID-19 pandemic



		3.4. Relationship of the fear of COVID-19 with socio-demographic characteristics and health-related determinants in Spanish university students



		3.5. Comparison of the fear of COVID-19 and variables related to COVID-19 in Spanish university students



		3.6. Multivariate linear regression model between fear of COVID-19 and independent variables in Spanish university students









		4. Discussion



		4.1. Main findings



		4.2. Strengths and limitations



		4.3. Implications for research and practice









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Age group differences in psychological distress and leisure-time exercise/socioeconomic status during the COVID-19 pandemic: a cross-sectional analysis during 2020 to 2021 of a cohort study in Japan



		1. Introduction



		2. Methods



		2.1. Study design and participants



		2.2. Ethical approval



		2.3. Measurements



		2.4. Statistical analysis









		3. Results



		3.1. Participant characteristics



		3.2. Relationship between psychological distress and leisure-time exercise/socioeconomic status









		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References









		Psychological distress is affected by fear of COVID-19 via lifestyle disruption and leisure restriction among older adults in Japan: a cross-sectional study



		1. Introduction



		2. Materials and methods



		2.1. Participants and procedure



		2.2. Measures



		2.2.1. Fear of COVID-19 scale



		2.2.2. Lifestyle Satisfaction Scale



		2.2.3. The leisure activity scale for contemporary older adults



		2.2.4. The Kessler psychological distress scale-6









		2.3. Statistical analysis methods









		3. Results



		3.1. Characteristics of study participants



		3.2. Examination of scales structures and correlation coefficients



		3.3. Structural equation modeling









		4. Discussion



		4.1. Framework for supporting community life of the older adults



		4.2. Characteristics of study participants



		4.3. Fear of COVID-19 affects psychological distress



		4.4. Path from fear of COVID-19 to psychological distress via lifestyle disruption and leisure restriction



		4.5. Clinical implications



		4.6. Limitations









		5. Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References









		Prevalence of COVID-19 fear and its association with quality of life and network structure among Chinese mental health professionals after ending China’s dynamic zero-COVID policy: a national survey



		1. Introduction



		2. Methods



		2.1. Study design and participants



		2.2. Measures



		2.3. Statistical analysis



		2.3.1. Univariate and multivariate analyses



		2.3.2. Network estimation















		3. Results



		3.1. Participant characteristics



		3.2. Prevalence and correlates of having COVID-19 fear



		3.3. Network structure of symptoms of COVID-19 fear









		4. Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References









		The workload change and depression among emergency medical staff after the open policy during COVID-19: a cross-sectional survey in Shandong, China



		Introduction



		Methods



		Study design and participants



		Survey instrument



		Statistical analysis









		Results



		Participants’ characteristics



		Workload before and after the open policy



		COVID-19 infection



		Factors associated with depressive symptoms among emergency medical staff



		Comparisons among hospitals of different grades



		Comparisons between doctors and nurses









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Progression of the COVID-19 pandemic, Brazilian healthcare workers’ emotional burden and the effects on professional fulfillment at the end of the third wave: a longitudinal study



		Introduction



		Methods



		Sampling and sample size



		Instruments



		Data collection



		Data analysis



		Ethical considerations









		Results



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary material



		References









		Predictors of mental health problems during the COVID-19 outbreak in Egypt in 2021



		1. Introduction



		2. Materials and methods



		2.1. Data source



		2.1.1. Mental health score



		2.1.2. Sociodemographic characteristics



		2.1.3. Negative implications of COVID-19









		2.2. Statistical analysis



		2.2.1. Ridge regression



		2.2.2. LASSO regression















		3. Results



		3.1. Sociodemographic characteristics of the study respondents and mental health scores



		3.2. Negative implications of COVID-19 and corresponding mental health scores



		3.3. Predictors of mental health scores during the pandemic









		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References









		Examining the relationship between sleep quality and depressive symptoms in Korean women engaged in soccer during the coronavirus pandemic



		1 Introduction



		2 Materials and methods



		2.1 Ethical considerations



		2.2 Participants



		2.3 Research instruments



		2.3.1 Demographic characteristics



		2.3.2 Sleep quality



		2.3.3 Depressive symptoms









		2.4 Data analysis









		3 Results



		3.1 Differences in sleep quality and depressive symptoms depending on soccer participation



		3.2 Analysis of correlations between sleep quality and depressive symptoms in soccer participants



		3.3 Analysis of correlations between sleep quality and depressive symptoms in exercise non-participants



		3.4 Analysis of correlations between sleep quality and depressive symptoms



		3.5 Effects of sleep quality on depressive symptoms



		3.6 Effects of sleep quality on depressive symptoms depending on soccer participation









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References









		Arts therapies for mental disorders in COVID-19 patients: a comprehensive review



		1 Introduction



		2 Materials and methods



		2.1 Searching literature about the arts therapies









		3 Results



		3.1 Method of quality appraisal



		3.2 Treatment method



		3.3 The therapeutic of arts therapies



		3.4 Outcome measures



		3.5 Intervention design









		4 Discussion



		5 Conclusions



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References









		Anxiety prevalence and associated factors among frontline nurses following the COVID-19 pandemic: a large-scale cross-sectional study



		Introduction



		Materials and methods



		Study design



		Setting and participants



		Assessment measures



		Statistical analysis









		Results



		Demographic characteristics



		Risk factors of anxiety









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Footnotes



		References









		Deployment-related quarantining—a risk or resilience factor for German military service members? A prospective analysis during the third–fifth waves of COVID-19



		1 Introduction: German armed forces and the pandemic



		1.1 Military mental health: military deployments and the pandemic



		1.2 Impact of quarantining on psychosocial wellbeing



		1.2.1 Pre-deployment and post-deployment quarantining









		1.3 Quarantine-related risk and resilience factors









		2 Methods



		2.1 Recruitment procedure



		2.2 Design and measures



		2.2.1 Mental health respective mental distress: brief symptom inventory-18 (Mini-SCL)



		2.2.2 Perceived social support



		2.2.3 Military- and pandemic-specific social support: perceived unit cohesion and health-promoting leadership



		2.2.4 Quarantine-associated risk and resilience factors









		2.3 Analysis



		2.4 Required sample size









		3 Results



		3.1 The sample and accounting for potential bias



		3.1.1 The sample



		3.1.2 Accounting for potential bias or limitations caused by dropout









		3.2 Is there a delayed deterioration of mental health or its protective factors, perceived unit cohesion, and perceived social support 3 months post-deployment?



		3.3 Predicting mental health 3 months post-deployment based on pre-deployment quarantine



		3.4 Different approaches to pre- and post-deployment quarantining



		3.4.1 Changes in psychosocial wellbeing across pre- and post-deployment quarantining



		3.4.2 Predicting mental health at the end of post-deployment quarantine









		3.5 Duration of the pandemic and psychosocial wellbeing









		4 Discussion



		4.1 Strengths and limitations



		4.2 Future research









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References









		Depressive symptoms among people under COVID-19 quarantine or self-isolation in Korea: a propensity score matching analysis



		Introduction



		Methods



		Design



		Setting and study participants



		Measurements



		Baseline characteristics of participants



		Definition of a person who experienced COVID-19 quarantine



		Subjective health status and perceived stress



		COVID-19-related anxiety



		Depressive symptoms









		Data analysis









		Results



		Participant characteristics from unadjusted data



		Comparison of health status between the two groups after propensity score matching



		Effect of COVID-19 quarantine on depressive symptoms









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Footnotes



		References









		Access and efficacy of university mental health services during the COVID-19 pandemic



		Introduction



		Literature review



		Materials and methods



		Participants and setting



		Ethics statement



		Research design and data collection



		Data analysis









		Results



		Research question i: what mental health issues, if any, had participants experienced?



		Research question ii and iii: if mental health issues were experienced, what support did participants receive? Efficacy of that support?



		Research question iv: if support was not received, what were the reasons?



		How does the average frequency of support or treatment received vary by ethnicity?



		Qualitative open responses



		Lack of information



		Cost of services









		Lack of options and accessibility



		Telehealth















		Discussion



		Implications for policy and services



		Implications for future research



		Limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References









		The impact of the COVID-19 pandemic on the trend of prescribing long-acting injections of paliperidone and risperidone in Central Serbia



		Introduction



		Methods



		Data collection and participants



		Inclusion and exclusion criteria



		Statistical analysis









		Results



		Discussion



		Comparison with previous studies



		Clinical implications



		Pharmacoeconomic implications



		Limitations



		Future implications









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References









		National cross-sectional survey on psychological impact on French nursing homes of the first lockdown during the COVID-19 pandemic as observed by psychologists, psychomotor, and occupational therapists



		1 Introduction



		2 Methods



		2.1 Study design and participants



		2.1.1 Tool creation



		2.1.2 Inclusion criteria



		2.1.3 Exclusion criteria



		2.1.4 Recruitments of participants









		2.2 Setting



		2.3 Outcomes



		2.4 Data collection



		2.5 Data sources



		2.6 Ethics and regulatory framework



		2.7 Statistical methods









		3 Results



		3.1 Sample characteristics



		3.2 Lockdown and pandemic consequences on the mental health of nursing home residents



		3.3 Pandemic consequences on the mental health and needs of the residents’ relatives



		3.4 Pandemic consequences on the mental health of nursing home health professionals



		3.5 Pandemic consequences on the mental health of respondents









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References









		The relationship between the strength of religious faith and spirituality in relation to post-traumatic growth among nurses caring for COVID-19 patients in eastern Poland: a cross-sectional study



		1 Introduction



		2 Materials and methods



		2.1 Study design and participants



		2.2 Data collection



		2.3 Ethics approval



		2.4 Questionnaire



		2.4.1 Post-traumatic growth related to the coronavirus pandemic



		2.4.2 Assessment of the strength of religious faith and engagement



		2.4.3 Assessment of spirituality



		2.4.4 Sociodemographic variables









		2.5 Statistical analyses









		3 Results



		3.1 Characteristics of participants



		3.2 Distribution of the analysed features according to scales PTGI, SCSORF, and SAIL



		3.3 The relationship between post-traumatic growth and strength of religious belief and spirituality



		3.4 The relationship between post-traumatic growth and strength of religious belief and spirituality – a multivariate analysis









		4 Discussion



		4.1 The strengths and limitations









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References









		Prevalence of depressive symptoms and correlates among individuals who self-reported SARS-CoV-2 infection after optimizing the COVID-19 response in China



		Introduction



		Methods



		Study design and participants



		Sample size and technique



		Procedure



		Measures



		Sociodemographic variables



		Pandemic-related variables



		Measurement of depressive symptoms



		Statistical analysis









		Results



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References









		A 4-year prospective investigation of predictive effects of prepandemic sexual stigma, affective symptoms, and family support on fear of COVID-19 among lesbian, gay, and bisexual individuals



		1 Introduction



		2 Methods



		2.1 Study participants



		2.2 Ethics statement



		2.3 Outcome variable: fear of COVID-19



		2.4 Predicting variables at baseline



		2.4.1 Homosexuality-related stigma scale



		2.4.2 Measure of internalized sexual stigma for lesbians and gay men



		2.4.3 Sexual orientation microaggression inventory



		2.4.4 Center for epidemiologic studies–depression scale



		2.4.5 State–trait anxiety inventory–state version



		2.4.6 Adaptability, partnership, growth, affection, and resolve index



		2.4.7 Sociodemographic characteristics









		2.5 Data analysis









		3 Results



		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References









		Prevalence of post-traumatic stress disorder risk post-COVID-19 in 12 countries in Latin America: a cross-sectional survey



		Introduction



		Materials and methods



		Study design



		Outcomes and covariates



		Ethics approval



		Statistical analysis









		Results



		Sociodemographic characteristics of the respondents









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References









		Guiding future research on psychological interventions in people with COVID-19 and post COVID syndrome and comorbid emotional disorders based on a systematic review



		1 Introduction



		2 Materials and methods



		2.1 Eligibility criteria



		2.2 Search strategy



		2.3 Data extraction



		2.4 Risk of bias assessment









		3 Results



		3.1 Descriptive characteristics of studies included



		3.2 COVID-19 characteristics



		3.3 Characteristics of psychological interventions



		3.4 Intervention efficacy



		3.5 Risk of bias









		4 Discussion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary material



		References









		The psychological impact of the COVID-19 pandemic on physicians in Puerto Rico: a cross-sectional study after the second wave in 2021



		Introduction



		Materials and methods



		Study design



		Assessment tools



		Statistical analysis









		Results



		Prevalences of anxiety symptoms, perceived stress, and sleep disturbances of physicians during the COVID pandemic



		Physician-perceived organizational support



		Associations between organizational support, anxiety, stress, and sleep disorders









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Factors influencing coping skills of middle-aged adults in COVID-19, South Korea



		Introduction



		Methods



		Study population



		Measurements



		General characteristics of study participants



		Coping skills



		Impact of the event



		Perceived health status



		Psychological wellbeing



		Family support









		Data collection



		Ethical considerations



		Data analysis









		Results



		Levels of coping skills, impact of the event, perceived health status, psychological wellbeing, and family support



		Differences in coping skills according to the general characteristics of study participants



		Correlations between coping skills and factors related to it



		Factors influencing coping skills









		Discussion



		Implications for practice, policy, and research



		Limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References









		‘We are all in the same boat’: a qualitative cross-sectional analysis of COVID-19 pandemic imagery in scientific literature and its use for people working in the German healthcare sector



		Background



		Method



		Results



		Conclusion



		Introduction



		Materials and methods



		Data collection



		Sample characteristics



		Measures



		Imageries



		Transpersonal trust



		Depressive and anxiety symptoms (PHQ-4)



		Impact of event scale (IES-6)



		Optimism



		COVID-19-related variables









		Statistical analysis









		Results



		Factor analysis of imageries



		Comparison of sociodemographic characteristics



		Association of imageries with further parameters









		Discussion



		Limitations



		Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Supplementary material



		References









		Mental distress, food insecurity and university student dropout during the COVID-19 pandemic in 2020: evidence from South Africa



		Background



		Objective



		Methods



		Results



		Conclusion



		1 Introduction



		2 Materials and methods



		2.1 Study context



		2.2 Sample



		2.3 Data collection



		2.4 Variables and measures



		2.4.1 Food insecurity



		2.4.2 Mental distress



		2.4.3 Student dropout



		2.4.4 Socio-demographic variables



		2.4.5 COVID-19 and lockdown related variables









		2.5 Statistical analyses









		3 Results



		3.1 Sample characteristics



		3.2 COVID-19 and lockdown factors impacting on wellbeing



		3.3 Food insecurity and mental distress by dropout



		3.4 Factors associated with dropout









		4 Discussion



		4.1 Strengths and limitations



		4.2 Practical implications









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		The prospective associations among time management tendency, negative emotions, and problematic smartphone use in Chinese nursing students: enlightenment from COVID-19



		1 Introduction



		2 Materials and methods



		2.1 Participants and procedure



		2.2 Measures



		2.2.1 Adolescence time management disposition scale



		2.2.2 Depression anxiety stress scales – 21



		2.2.3 Mobile phone addiction index









		2.3 Data analysis









		3 Results



		3.1 Descriptive findings



		3.2 Mediation results









		4 Discussion



		4.1 The prospective relationship between time management tendency and problematic smartphone use



		4.2 Mediation of negative emotions



		4.3 Enlightenment of nursing education



		4.4 Limitations and future prospects









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References









		Stress, anxiety, and depression trajectories during the “first wave” of the COVID-19 pandemic: what drives resilient, adaptive and maladaptive responses in the Portuguese population?



		1 Introduction



		2 Materials and methods



		2.1 Study design



		2.2 Procedure and measures



		2.3 Participants



		2.4 Statistical analyses



		2.5 Ethical statement









		3 Results



		3.1 Demographic characterization of the population in the sample



		3.2 Longitudinal clustering of the sample according to DASS-21 scores



		3.3 Comparison of baseline characteristics among clusters



		3.4 Differences among DASS-21 stress clusters



		3.5 Differences among DASS-21 anxiety clusters



		3.6 Differences among DASS-21 depression clusters









		4 Discussion



		5 Limitations



		6 Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References









		The association between the sense of control and depression during the COVID-19 pandemic: a systematic review and meta-analysis



		Introduction



		Methods



		Results



		Discussion



		1 Introduction



		1.1 Background









		2 Methods



		2.1 Search strategy



		2.2 Selection criteria



		2.3 Quality assessment



		2.4 Data acquisition and coding



		2.5 Target variables



		2.6 Analyses









		3 Results



		3.1 Study characteristics



		3.2 Quantitative analyses



		Q1. What was the pooled size of the association between sense of control and depression during the covid pandemic?



		Q2. What are the salient features of sense of control and depression association during the pandemic?



		Q3. Does the effect size change as a function of pandemic indicators?















		4 Discussion



		5 Conclusion



		Author contributions



		Funding



		Conflict of interest



		Supplementary material



		References









		A multidimensional comparative study of help-seeking messages on Weibo under different stages of COVID-19 pandemic in China



		1 Introduction



		2 Methods



		2.1 Data collection and processing



		2.2 Topic classification



		2.3 Retweeting influencing factors



		2.3.1 Emotional intensity









		2.4 Speed









		3 Results



		3.1 RQ1: the content difference of help-seeking messages in different stages of the COVID-19 pandemic



		3.2 RQ2: comparison of the temporal distribution of help-seeking messages in different stages of the COVID-19 pandemic



		3.3 RQ3: comparison of influencing factors of Weibo help-seeking message retweets in different stages of the COVID-19 pandemic



		3.3.1 Model comparison



		3.3.2 Analysis of the regression results of the factors influencing the retweeting of Weibo help-seeking messages in different stages of the COVID-19 pandemic















		4 Discussion



		4.1 Limitations









		5 Conclusion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Design and effectiveness of an online group logotherapy intervention on the mental health of Iranian international students in European countries during the COVID-19 pandemic



		Introduction



		Logotherapy: an introduction to meaning-centered psychotherapy









		Methods



		Design of the logotherapy intervention



		Effectiveness of the logotherapy intervention protocol



		Participants



		Brief interview



		Clinical instruments



		Study design



		Assessment of efficacy and follow-up on feedback on the online intervention



		Statistical analysis















		Results



		Systematic search on logotherapy and mental health



		Design of the logotherapy intervention protocol



		Session structure and objectives



		Techniques and tools



		Tasks and reflection



		Sample of participants



		Effectiveness of the logotherapy intervention protocol in Iranian international students









		Discussion



		Logotherapy: an introduction to meaning-centered psychotherapy



		Logotherapy and improvement of mental health



		Mental health problems among international students during the COVID-19 pandemic



		Efficacy of group logotherapy sessions enhancing the mental health of Iranian international students during the COVID-19 pandemic









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Trend of suicide by self-immolation in a 13-year timeline: was the COVID-19 pandemic a potentially important stressor?



		1 Introduction



		2 Materials and methods



		2.1 Statistical analysis









		3 Results



		4 Discussion



		4.1 Limitations









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References









		Multicultural personality traits of Chinese university students and their effects on the psychological adjustment in the aftermath of COVID-19 in Shanghai: a scale validation



		Objective



		Method



		Results



		Conclusion



		1 Introduction



		2 Methods



		2.1 Procedures



		2.2 Measurement tools



		2.3 Statistical analysis









		3 Results



		3.1 Item analysis of MPQ-SF



		3.2 Factor analyses of MPQ-SF-C



		3.3 Reliability and validity of MPQ-SF-C and SOS-10



		3.4 Path analysis



		3.5 MPQ-SF-C and demographic information









		4 Discussion



		4.1 Limitations









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Psychosocial risk profiles to address future health emergencies: a country study during the COVID-19 lockdown period in Colombia



		Introduction



		Methods



		Type of study



		Population



		Sample and sampling



		Data collection instrument



		Feelings of fear



		Positive emotions or feelings regarding the use of free time



		Positive emotions or feelings about living together



		Positive emotions or feelings about loneliness



		Work affectation during the period of social isolation









		Statistical analysis



		Ethical considerations









		Results



		Predictive profile of life-threatening fear during the period of social isolation (quarantine) during the COVID-19 pandemic



		Predictive profile of positive emotions or feelings regarding the use of free time



		Predictive profile of the perceived impact on work due to COVID-19 confinement measures









		Discussion



		Psychosocial impact and vulnerability



		Risk factors and care measures for future health emergencies









		Limitations



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary material



		References









		Psychological status and related factors of resident physicians during the release of COVID-19 pandemic restrictions in China



		Introduction



		Methods



		Participants and procedures



		Assessment of anxiety, depression, somatic symptoms, job burnout, and vicarious trauma



		Assessment of the impact of negative events, social support, coping style



		Statistical analysis









		Results



		Characteristics of the study participants



		Distributions of anxiety, depression, and somatic symptoms



		Related factors of anxiety, depression, somatic symptoms, job burnout, and vicarious trauma









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Abbreviations



		Footnotes



		References









		Older adults' experiences of wellbeing during the COVID-19 pandemic: a comparative qualitative study in Italy and Switzerland



		1 Introduction



		2 Contextual background: the Swiss and Italian contexts



		3 A theoretical framework to understand wellbeing and coping strategies among older adults



		3.1 Wellbeing



		3.2 Older adults' vulnerability



		3.3 Pandemic impact on older adults' wellbeing



		3.4 Coping strategies of older adults









		4 Data and methods



		5 Results



		5.1 Sample description



		5.2 Comparative accounts of wellbeing in times of pandemic



		5.2.1 Wellbeing during the first lockdown



		5.2.1.1 Experiences of Swiss natives



		5.2.1.2 Experiences of Italian migrants in Switzerland



		5.2.1.3 Experiences of Italian natives









		5.2.2 Wellbeing after 2 years of the COVID-19 pandemic: the role of social contacts



		5.2.2.1 Experiences of Swiss natives



		5.2.2.2 Experiences of Italian migrants in Switzerland



		5.2.2.3 Experiences of Italian natives in Italy





















		6 Discussion



		6.1 Limitations, strengths, and suggestions for future research









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Footnotes



		References























OPS/images/fpubh-11-1223215/fpubh-11-1223215-g002.jpg
ICE

ICE

Moderator ¥ Moderator
/ ——Low Mindfuiness 3 ——Low Mindfulness
25

= High Mindfuiness —a—High Mindfulness

Low Empathy High Empathy Low Sensation High Sensation

ICE

ICE

Moderator s Moderator
\ ——Low Mindfuiness s e ——Low Mindfuiness
T s— =_——

e High Mindfulness e High Mindfulness

Low Anxicty High Anxiety. Low Uncertainty High Uncertainty






OPS/images/fpubh-11-1223215/fpubh-11-1223215-t001.jpg
Variable Item Minimum Maximum Previous Alpha Present Alpha

Empathy 08 1 5 0810 0854
Sensation seeking. 08 1 5 0.760 0.896
Anxiety 05 1 5 0.860 0877
Uncertainty 03 1 5 0800 0828
Mindfulness 10 1 5 0.770 0938

ICE 05 1 5 0820 0931





OPS/images/fpubh-11-1223215/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-11-1223215/fpubh-11-1223215-g001.jpg
Mindfulness

Empathy

Sensation Sccking

Anxiety

Uncertainty

Intercultural
Communication
Effectiveness






OPS/images/fpubh-11-1223215/fpubh-11-1223215-t004.jpg
Empathy
Sensation seeking
Anxiety
Uncertainty

Mindfulness

+4p<0.001.

L 2N N 3

ICE
ICE
ICE
ICE

ICE

p
0282
0516

~0.189
~0.144

0.267

0078

0.065

0052

0.057

0.068

3.601

7.935

-3611

-2517

3934

p  Status

Accepted
Accepted
Accepted
Accepted

Accepted





OPS/images/fpubh-11-1136031/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-11-1223215/fpubh-11-1223215-t002.jpg
Frequency Percentage

1. Whatis your Nationality? | Alg 2 08
Argentina 2 08
Armenia 2 08
Bangladesh 3 L1
Bolivia 2 08
Brazil 4 15
Cambodia 7 27
Colombia 3 L1
Egypt 6 23
France 2 08
Germany 2 08
Ghana 6 23
Indonesia 2 08
Taly 4 15
Japan 9 34
Kazakhstan 7 27
Lebanon 2 08
Liberia 4 15
Lithuania 2 08
Loas 2 08
Malawi 3 L1
Malaysia 2 08
Mongolia 2 08
Morocco 6 23
Myanmar 1 04
Nepal 7 27
Nigeria 2 08
Pakistan 17 65
Russia 31 19
Rwanda 3 L1
Senegal 3 L1
South
b a2 16.1
Spain 6 23
Tanzania 4 15
Thailand 30 15
Uganda 2 08
Ukraine 1 04
Usbekistan 9 34
Vietnam 9 34
Yemen 2 08
Zambia 4 15
Zimbabwe 2 08
2. Previous international | < 1year
experiences? i -
2-3years 44 169
3-dyears 20 77
> dyears 4 157
3. Whatis your gender?  Female 151 57.9
Male 108 414
Other 2 08
4. What is your religion? | Buddhist 86 330
Muslim 76 2.1
Other 58 22
Christian 4 157
5. What is your educ Bachelor 19 728
Master 39 149
PhD 24 92
MA/PhD fl 31
6. What is your age? 16-25 190 728
26-35 60 20
36-45 il 31

46-55 3 11





OPS/images/fpubh-11-1223215/fpubh-11-1223215-t003.jpg
Variable/Item adin

Empathy (]
1. T payattention to the emotions of others 0877
2. Tam a good listener 0812
3. Isense when others get irrtated 0888
4. Tenjoy getting to know others profoundly 0801
5. Tenjoy other people stories 0808
6. Inotice when someone is in trouble 0851
7. Lsympathize with others 0832
8. Tsetothers at ease 0.865
Sensation seeking (M =3.60, SD =0.87)

1. Twould like to explore new places 0904
2. T get restless when I spend too much time at home 0914
3. ik to do frightening things 0880
4. Tlike exciting parties 0883
5. Twould like to take off on a trip with no pre-planned routes or 0875

timetables

6. 1 prefer friends who are excitingly unpredictable 0863
7. would like to try bungee jumping 0903
8. Twould love to have new and exciting experiences, even if 0894

they are illegal
Anxiety (M=3.18, SD=1.06)

Whenever I'm communicating with people from different

cultures
1. 1 feel anxious 0821
2. Tfeel frustrated 0826
3. 1 feel under stress. 0824
4. 1feel insecure 0823
5. 1feel concerned 0806

Uncertainty (M=3.22, SD=1.01)

‘Whenever I'm communicating with people from different

cultures

1. Tdo not know what to expect 0834
2. 1 cannot predict how the interaction would go 0888
3. T cannot be certain on what will happen 0.867

Mindfulness (M=3.45, SD=0.86)

1. Ttis easy for me to concentrate on what I am doing 0845
2. T can tolerate emotional pain 0842
3. T can accept things I cannot change 0871
4. Tcan usually describe how I feel at the moment in 0838

considerable detail

5. Tam not easily distracted 0798

6. It easy for me to keep track of my thoughts and feelings 0.768

7. Ttry to notice my thoughts without judging them 0816

8. Tam able to accept the thoughts and feelings I have 0.808

9. Tam able to focus on the present moment 0830

10.Tam able to pay close attention to one thing for a long period 0809
of time

ICE (M=3.46, SD=1.10)

1. T communicate effectively when T engage in intercultural 0.901

communication

2. My intercultural communication has always been successful 0,868

3. Tfeel competent when I engage in intercultural 0926
communication

4. My intercultural communication has always been a failure 0,865

5. T communicate appropriately when I engage in intercultural 0.868

communication





OPS/images/fpsyt.2024.1434405/crossmark.jpg
©

2

i

|





OPS/images/fpsyt-14-1200052/fpsyt-14-1200052-t001.jpg
Characteristics Mean SD
Age 30.97 9.072 18-62
Family size 5.47 3.231 1-20
Characteristics Number Percentage%
Gender

Female 322 85.4
Male 55 14.6
Nationality

Saudi 350 92.8
Non-Saudi 27 72
Marital status

Not married 129 34.2
Married 218 57.8
Divorced 21 5.6
Widowed 9 24
Education

Primary 3 0.8
Secondary 57 15.1
Undergraduate 281 74.5
Postgraduate 36 9.5
Monthly income

>1,000 SAR 126 33.4
1,000-5,000 SAR 63 16.7
5,000-10,000 SAR 58 15.4
<10,000 SAR 130 345
Chronic disease

Yes 230 61
No 147 39
Employment status

Student 174 46.1
Employers 194 51.5
Not employers 9 24
COVID-19 exposure

More exposure >3 277 73.5
Less exposure <3 100 26.5
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Variables Mean (SD) P-value
Age

>35 7.60 (5.11) 0.709
<35 8.06 (7.11)

Family size

>5 8.43 (6.97) 0.063
<5 7.20 (5.76)

Gender

Female 8.04 (6.88) 0.599
Male 7.16 (3.76)

Nationality

Saudi 7.70 (6.87) 091
Non-Saudi 9.85 (6.31)

Marital status

Married 7.27 (5.74) 0.385
Not married, divorced, or widowed 9.24 (7.95)

Education

Primary or secondary 10.79 (8.820) 0.002
Undergraduate 7.23 (6.02)

Postgraduate 8.06 (3.77)

Monthly income

<1,000 SAR 8.31 (5.98) 0.021
1,000-5,000 SAR 8.52 (6.12)

5,000-10,000 SAR 5.43 (4.38)

>10,000 SAR 8.10 (7.51)

Chronic disease

No 6(6.24) 0.008
Yes 9.14 (6.45)

Employment status

Student or not employers 9.04 (7.08) 0.001
Employers 7.06 (5.61)

COVID-19 exposure

More exposure >3 8.47 (6.33) 0.001
Less exposure <3 6 (6.40)

COVID-19 infected

No 7.09 (6.52) 0.805
Yes 7.43 (6.72)

Anxiety level

<10 5.89 (4.93) 0.001
>10 13.35 (7.01)
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Variables Mean (SD) P-value
Age

>35 7.47 (7.15) 0.474
<35 6.54 (6.57)

Family size

>5 6.87 (7.13) 0.715
<5 6.62 (5.94)

Gender

Female 7.20 (7.03) 0.140
Male 4.66 (4.14)

Nationality

Saudi 7.14 (6.87) 0.007
Non-Saudi 3.42 (2.87)

Marital status

Married 6.42 (6.44) 0.178
Not married, divorced, or widowed 8.58 (7.45)

Education

Primary or secondary 9.37 (8.15) 0.011
Undergraduate 6.31 (6.40)

Postgraduate 6.25(3.98)

Monthly income

<1,000 SAR 9.40 (7.31) 0.001
1,000-4,999 SAR 5.83 (570)

5,000-10,000 SAR 3.24 (2.94)

>10,000 SAR 6.19 (6.44)

Chronic disease

No 3.53 (4.21) 0.001
Yes 8.94 (7.22)

Employment status

Student or not employers 9.21 (7.75) 0.001
Employers 4.86 (4.37)

COVID-19 exposure

More exposure >3 7.78 (6.92) 0.001
Less exposure <3 4.68 (4.91)

COVID-19 Infected

No 6.09 (6.67) 0.168
Yes 4.24 (4.27)

Depression level

<10 5.39 (5.79) 0.001
>10 12.23 (6.70)
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Variables B Std. error Beta T P-value
Anxiety level 0.606 0.076 0.626 7.970 <0.001
Employment status 0.088 1.193 0.001 0.006 0.995
Age —0.075 0.059 —0.104 —1.287 0.201
Gender 0.916 1.502 0.049 0.610 0.543
Marital status 0.419 0.887 0.046 0.473 0.634
Monthly income 0.816 0.478 0.159 1.706 0.091
Education —1.179 0.984 —0.095 —1.198 0.233
Family size 0.119 0.183 0.058 0.650 0.517
Nationality —0.758 1.829 —0.031 —0.414 0.680
COVID-19 exposure 0.408 0.345 0.094 1.182 0.240
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Factors This study Zhang’s study V4

(n = 440, (n = 450,

median) median)
Total 128 118 2.382 0.017
SOM 123 117 —0.795 | 0427
o-C 145 1.30 2.851 0.004
1-S 1.29 111 3.720 0.000
DEP 127 115 1.853 0.064
ANX 1.25 1.10 5.878 0.000
HOS 1.38 117 1.025 0.305
PHOB 124 1.00 9.354 0.000
PAR 117 1.00 8.099 0.000
PSY 115 1.05 0.405 0.685
Others 1.29 1.29 —0.997 | 0319

SOM, somatization; O-C, obsessive compulsiveness; I-S, interpersonal sensitivity; DEP,
depression; ANX, anxiety; HOS, anger hostility; PHOB, phobic anxiety; PAR, paranoid
ideation; PSY, psychoticism; others, reflecting sleep and diet.
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Type of | First ranked | Second ranked | Third ranked

worker factor factor factor
n(%) n(%) n(%)

Doctors 0-C41(73.21) 1-S 30(53.57) DEP 29(51.79)

Nurses O-C 38(69.09) 1-S26(47.27) Others 24(43.64)

O-C, obsessive compulsiveness; I-S, interpersonal sensitivity; DEP, depression; Others,
reflecting sleep and diet.





OPS/images/fpsyt-14-1198822/fpsyt-14-1198822-t005.jpg
Variable b Sb Wald P OR (95%Cl)
Education Junior college = 1
Bachelor’s degree = 2 0.698 0.203 11.807 0.001 2.009(1.350, 2.991)
Type of contract Fixed term contract = 1
No fixed contract = 2 0.700 0.291 5.773 0.016 2.014(1.138, 3.564)
Working years, y 1-9=1
10-19=2 2.136 0.801 7.108 0.008 0.118(0.025, 0.568)
20-29=3 1.987 0.797 6.221 0.013 0.137(0.029, 0.653)
30-39=4 2.334 0.838 7.752 0.005 0.097(0.019, 0.501)
Constant 0.510 0.981 0.270 0.603
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Variables n(%) n(%)* X 2 P

Gender 0.148 0.094
Male 48(10.91) 26(54.17)
Female 392 (89.09) 196(50.0)
Agey 3.633 0.290
<30 108 (24.54) 44(40.74)
30-39 238 (54.09) 122(51.26)
>40 94 (21.36) 56(59.57)
Type of workers 2.184 0.002
Doctor 192 (43.64) 112(58.33)
Nurse 248 (56.36) 110(44.35)
Professional title 4.841 0.221
None 24 (5.45) 8(33.33)
Junior 194 (44.09) 88(45.36)
Intermediate 182 (41.36) 100(54.95)
Subsenior or above 40 (9.09) 26(65.00)
Work position 1.996 0.893
None 368 (83.64) 178(48.37)
Medical/Nursing team 30 (6.82) 18(60.0)
leader
Head doctor/Nurse 22 (5.00) 14(63.64)
Others 20 (4.55) 12(60.00)
Have children 0.537 0.464
Yes 348 (79.09) 180(51.72)
No 92 (20.91) 42(45.65)
Education 6.084 0.245
Junior college 172 (39.09) 70(40.70)
Bachelor’s degree 268 (60.91) 152(56.72)
Marital status 0.506 0.000
Unmarried 56 (12.73) 26(46.43)
Married 378 (85.91) 192(50.79)
Divorced 6 (1.36) 4(66.67)
History of chronic disease 1.693 0.136
Yes 30 (6.82) 20(66.67)
No 410 (93.18) 202(49.27)
Working years, y 4.224 0.032
1-9 140 (31.82) 64(45.71)
10-19 220 (50.00) 114(51.82)
20-29 66 (15.00) 32(48.48)
30-39 14 (3.18) 12(85.71)
Type of contract 6.290 0.100
Fixed term contract 394 (89.55) 188(47.72)
No fixed contract 46 (10.45) 34(73.91)
Personal monthly 1.577 0.753
income, yuanA
<3000 16 (3.63) 8(50.00)
3000-4999 164 (37.27) 78(47.56)
5000-7999 224 (50.91) 118(52.68)
8000-9999 34 (7.73) 16(47.06)
>10000 2(0.50) 2(100.00)
Family monthly income, 4.379 0.029
yuan®
<3000 20 (4.55) 16(80.00)
3000-4999 128 (29.09) 66(51.56)
5000-7999 138 (31.36) 62(44.93)
8000-9999 82 (18.64) 42(51.22)
>10000 72 (16.36) 36(50.00)
Occupational exposure 2.184 0.507
Moderate 152 (34.55) 84(55.26)
High 130 (29.55) 56(43.08)
Very high 158 (35.91) 82(51.90)
*The number (percentage) of people who were SCL-90 positive. AYuan is a unit of measure
for Chinese yuan (RMB), 1 yuana20.1400.
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Factors Doctors Nurses

(n=192) (n = 248)
median median
(IQR) (IQR)

Total 108.5(96.00-136.25) | 104(94.00-119.50) | —2.063 | 0.039
SOM .17(1.00-1.33) 1.08(1.00-1.33) | —0.778 | 0437
0-C .30(1.10-1.90) 1,30(1.10-1.60) | —1.455 | 0.146
I-S 20(1.00-1.58) 1.10(1.00-1.38) | —2.265 | 0.024
DEP .17(1.00-1.56) 1.08(1.00-1.25) | —2.501 | 0.012
ANX 20(1.00-1.50) 1.10(1.00-1.30) | —2.207 | 0.027
HOS .17(1.00-1.50) 1.17(1.00-1.33) | —0.857 | 0.392
PHOB .14(1.00-1.43) 1.07(1.00-1.29) | —1.397 | o0.162
PAR .00(1.00-1.33) 1.00(1.00-1.17) | —2.614 | 0.009
PSY .09(1.00-1.27) 1.00(1.00-1.16) | —2.291 | 0.022
Others 29(1.00-1.57) 1.14(1.00-143) | —1.228 | 0219

SOM, somatization; O-C, obsessive compulsiveness; I-S, interpersonal sensitivity; DEP,
depression; ANX, anxiety; HOS, anger hostility; PHOB, phobic anxiety; PAR, paranoid
ideation; PSY, psychoticism; Others, reflecting sleep and diet.





OPS/images/back-cover.jpg
Frontiers in
Public Health

Explores and addresses today’s fast-moving
healthcare challenges

One of the most cited journals in its field, which
promotes discussion around inter-sectoral public
health challenges spanning health promotion to
climate change, transportation, environmental
change and even species diversity.

Discover the latest
Research Topics

Public Health

Frontiers

Avenue do Trbunal-Fédéral 34
1005 Lausane, Switzerland.
frontiersinorg

Contactus

+41(0)21 5101700
frontersin ora/about/contact






OPS/images/fpubh-11-1204109/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-11-1204109/fpubh-11-1204109-e001.jpg





OPS/images/fpubh-11-1204109/fpubh-11-1204109-e002.jpg





OPS/images/fpubh-11-1230198/fpubh-11-1230198-t001.jpg
n Mean + SD

Age (years) 196 46.7 + 14.6
Gender 196 100
Women 151 77.0
Men 44 224
Diverse/no answer 1 0.5
Relational/generational status 150 100
Parents (G1) 54 36.0
Partner/brother or sisters (G2) 25 16.7
Relatives/others 71 47.3
Denomination 196 100
Catholics 110 56.1
Protestants 37 18.9
Other 8 4.1
None 41 20.9

SpR self-categorization

R+S+ 89 50.0

R+S- 14 7.9

R-S+ 23 12,9

R-S- 52 29.2

Place of dying 150

Hospital 85 56.7

Nursing home hospice 30 20.0

At home/Specialized Outpatient 35 23.3

Palliative Care

Months since death 147 102+67
Visits were possible 136 100

No 56 41.2

Yes 80 58.8

Number of visits 84 51476
Duration of visits (h) 129 734130

*9% of responders.
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Complicated Burdened by Grief Psychological Perception of

grief (ICG-D) and Loss (BGL) wellbeing (WHO-5) burden (5NRS)

Expected range 0-76 0-36 0-25 0-100
n 194 161 161 161
All participants Mean 21.00 18.27 1234 4348

SD 12.49 10.75 6.11 20.64
Gender
Women Mean 2225 19.38 1192 45.58

SD 12.12 10.61 5.86 19.48
Men Mean 1673 14.12 13.90 35.62

SD 12.94 10.39 6.85 23.15
F-value 6.86 6.65 2.86 647
P-value 0.010 0.011 ns. 0.012
Eta® value 0.034 0.040 0.018 0.039

Relational status

Parents (G1) Mean 20.37 16.22 1338 42.44
sD 1236 10.95 671 21.30
Partner/brother or sister (G2) Mean 32.56 2048 9.51 4424
SD 11.78 12.13 6.04 25.74
Relatives/others Mean 19.49 19.28 12.46 43.29
SD 11.40 9.86 5.65 19.48
F-value 12.06 1.85 347 0.06
p-value <0.001 ns. 0.034 ns.
Eta® value 0.142 0.025 0.045 0.001
Place of dying
Hospital Mean 2079 1971 12.77 4318
SD 12.68 11.10 6.32 2222
Nursing home/hospice Mean 23.04 19.75 1145 48.60
SD 1521 11.39 6.68 19.67
Athome Mean 23.88 14.99 11.39 39.07
SD 9.93 8.43 585 19.70
F-value 0.86 2.60 0.86 1.64
p-value ns. ns. ns. ns.
Eta® value 0.012 0.034 0.012 0.022

Visits at place were possible

No Mean 22.92 23.65 12.01 46.20

SD 13.48 9.58 591 23.04
Yes Mean 20.97 15.27 12.50 41.03

SD 12.15 9.87 6.58 18.76
F-value 0.77 24.08 020 2.08
p-value ns. <0.001 ns. ns.
Eta? value 0.006 0.153 0.002 0.015

Significant differences (p < 0.001) were highlighted.
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Complicated grief (ICG-D)

Complicated Burdened by Grief
grief (ICG-D) and Loss (BGL)

Burdened by Grief and Loss (BGL)

Psychological
wellbeing (WHO-5)

Perception of burden
(SNRS)

Psychological wellbeing (WHO-5)

Perception of burden (SNRS)

Perceived relational affection

Possibility of visits

Personal visits before death —0.070 0.043 —0.120
Personal visits were emotionally —0.135 —0.029 0.124 —0.114
supporting (V1)

Personal visits shortly were helpful for —0.258* 0.197 —0.114
grieving (V2)

Visit restrictions were emotionally —0.174 0.208
affecting (V3)

Missing the visits that were restricted for 0.290%* —0.155 0.225
mourning (V4)

Duration of visits before death (hours) —0.046 0.025 —0.067
Time since relatives had died (months) —0.026 0.084 0.023

Perceived support

Relatives were emotionally
well-supported by the care team

Felt that they were well-supported by
the care team

Wished they would have had pastoral
accompaniment

Wished they would have had
psychological accompaniment

*#p < 0.001 (Spearman rho); moderate (yellow), and strong correlations (orange) were highlighted.

0.235*
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Dependent variable:
Complicated grief (ICG-D)*

Model 3: F = 21.9, p < 0.001;
=0.69

(Constant)

Perception of burden (SNRS)

Relational status (G2 vs. G1)

Psychological wellbeing (WHO-5)

ependent variable: Burdened by
Grief and Loss (BGL)

Model 3: F = 16.7, p < 0.001; R?
=0.63

3 (Constant) —0.226 0.823
Visit restrictions were emotionally 0.539 4.701 <0.001
affecting (V3)

Relational status (G2 vs. G1) 0.412 3.591 0.001
Felt well-supported by the care team —0.319 | —2.835 0.008

*There was no significant influence in this model by gender, the variables support satisfaction

by the team, wishes for pastoral or psychological accompaniment, professional treatment
requirement, the possibility of visits and their duration, and the influence of visit restrictions

on their emotional situation and grief processes.

**There was no significant influence on their grief processes in this model by gender,
psychological wellbeing, perception of burden, wishes for pastoral or psychological
accompaniment, professional treatment requirement, the possibility of visits, and finally, the

influence of visit restrictions.
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Variables B Std. error Beta T P-value
Employment status —2.506 0.632 —0.207 —3.969 <0.001
Age 0.061 0.031 0.085 1.975 0.049
Sex —2.109 0.797 —0.113 —2.645 0.009
Marital status —1.361 0.471 —0.147 —2.891 0.004
Monthly income —0.615 0.262 —0.119 —2.351 0.019
Education —0.032 0.536 —0.003 —0.059 0.953
Family size —0.030 0.096 —0.015 —0.308 0.758
Nationality 1.173 0.985 0.047 1.190 0.235
COVID-19 exposure 0.133 0.188 0.030 0.706 0.481
Depression level 0.577 0.041 0.564 14.122 <0.001

!Saudi Arabian Riyal.






OPS/images/fpubh-11-1230198/crossmark.jpg
(®) Check for updates





OPS/images/fpubh-11-1230198/fpubh-11-1230198-g001.gif
Burdencd by Griefand Lo

pesont st belore desth < perptonotburden

Suspenbyecreion —— '  derainsane
Sarbeicgatissen ——






OPS/images/fpubh-11-1216027/fpubh-11-1216027-t002.jpg
Indicators = Behavioral changes n) Wilcoxon
Physical Inactive 347 (107) 201 (62) —5.063
activity Active 653 (291) 799 (247)
Leisure Less than 2 h/day 53.4 (163) 662 (202) —5.689 <0001
ferecmtme More than 2 h/day 46.6 (142) 33.8(103)
Fast food | Notatall 605 (184) 595 (181) ~0429 p=0668
€onsumPpOn | least once a week 395 (120) 105 (123)
Aleakiol Less than 4 drinks 915 (270) 95.6 (281) ~3.000 p=0003
intake More than 4 drinks a day 85 (25) 44(13)
Psychological | Noprobable 7.7 264) 915 (279) —2121 p=0034
distress Probable serious mental illness 12367 85(26)

Not lonely 308 (91) 152(135) —4.950 <0001
Loneliness

Lonely 69.2204) 548 (164)

Variables: Physical activity (inactive; active); screen time (less; more than 2 h/day); alcohol intake (less; more than 4 standard drinks a day); psychological distress (no probable of serious mental
illness; probably of serious mental illness); loneliness (no, yes).
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stat 5}

classes  classes classes classes

Log-likelihood —1426.57 —1389.30 —1377.59 —1301.66
G-squared 577.96 503.42 479.99 328.12
AIC 603.96 549.42 549.99 426.12
BIC 652.66 635.58 681.10 609.68
Degrees of freedom 1,010 1,000 988 974

Best model in highlighted in gray.
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pic Open-ended questi

Characteristics Physical Thinking back to COVID-19 lockdown, what
of the LTA activity would you say was the biggest difference
groups made to your physical activity (in other

words, any changes to your physical activity
preferences, types of physical activity,
physical activity intensity, etc.)? Please
describe those changes

Are there any other comments you would
like to make about any changes to your
physical activity levels, habits and choices?
Please explain what has changed and why you
think it has changed during this time

Diet and Thinking back to COVID-19 lockdown, what
alcohol would you say had been the biggest difference
intake you made to your diet (in other words, any

changes to your food preferences, types of
food, food preparation, cooking, alcohol
intake etc.)? Please describe what changed

Mental Describe what may have affected (positively
health and/or negatively) your mental wellbeing
during the COVID-19 lockdown period?

Comparisons | Sense of Describe what may have affected (positively

between LTA control and/or negatively) your feelings of control

groups during the COVID-19 lockdown period?
Effects of Are there any other comments you would

COVID-19 like to make about the impact of COVID-19
on physical and mental wellbeing?

Provide examples of how you and your
family were positively affected

Provide examples of how you and your
family were negatively affected

Health Please list the topic of any of the health
promotion promotion campaigns you recall that run
during the COVID-19 lockdown period.

Please describe any changes you made to
your behaviors as a result of these campaigns

What health promotion messages should
have been provided to the community during
COVID-19 lockdown that were missing at
the time?
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Dependent variable:
Wellbeing (WHO-5)

Model 8: F = 311.6,

(Constant) 20.815 <0.001
COVID-19-related burden —0.503 —31.338 <0.001
Awe/gratitude 0.206 14.438 <0.001
Male gender 0086 6371 <0.001
Nature/silence 0072 5133 <0.001
Lack of social contacts —0.075 —5.014 <0.001
Age cohorts 0.040 2.857 0.004
Year of recruitment (cohorts 1 and 2) —0.034 —2.555 0.011
Fear of future —0.032 -2.287 0.022

Not significant in the model: Strict restrictions were exaggerated and AM Spirituality.
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Dependent variable:
burden (SNRS)

Model 9: F = 354.9,

p < 0.001,

(Constant) 21.975 <0.001
Wellbeing (WHO-5) —0.447 —30911 <0.001
Lack of social contacts 0.266 19.871 <0.001
Age cohorts —0.147 —11.357 <0.001
Strict restrictions were exaggerated 0.093 7.223 <0.001
Fear of future 0.112 8.549 <0.001
Awe/gratitude 0.056 4.012 <0.001
Year of recruitment (cohorts 1 and 2) 0.064 4.985 <0.001
Nature/silence 0.048 3.631 <0.001
Male gender —0.029 —2.269 0.023

Not significant in the model: AM Spirituality.
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18 community hospitals in Sichuan
Province, China were selected
N=509
(Nurse=307 Doctor=202)

- J

< ( Meet inclusion and exclusion criteria

|

v \L

4 N )
8 community service centres were 10 community service centres were in
located in Chengdu (the capital city) other cities in Sichuan
N=191 N=289
(Nurse=95 Doctor=94) (Nurse=153 Doctor=98)
)\ Y

v

480 Participants were required to
complete scl-90 and a demographic
questionnaires

Invalid questionnaire: N=40

No response to the questionnaire: N=0

- /

Valid questionnaire
N=440
(Nurse=248 Doctor=192)
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Process Variable Model 4

SE 95% Cl

1. Mediator variable model (CS)

MICS 0.030 34.824%% -0.175 0.003 —5.901%% (<0025, -0.013)
MCS Resilience 0.136 174.558%% 0369 0.003 13.212¢% (0.037,0.050)
IMCS 0.000 0.050 0.007 0.010 0223 (<0.017,0.022)
2. Dependent variable model (PS)  Resilience ~0.052 0.030 ~1701 (=0.111,0.008)
MICS 0349 0263 12.145%% (2.682,3.715)
MCs -0.182 0.256 .991%% (=237, -1.032)
MCS —0012 0.082 —0418 (-0.196,0.127)

R=0.155, F=50.747%%

CS, coping styles MICS, mixed coping styles MCS, mature coping styles IMCS, immature coping styl; PS, psychological symptoms. *p<0.05, *p<0.01.
Significant effects between the main variables were shown in bold.
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Process Variable Model 14

SE 95% Cl

1. Mediator variable model (CS)

MICS 0030 34.824%% ~0.019 0.003 —5.901%% (<0025, -0.013)
MCS Resilience 0136 174.558%% 0.043 0.003 13.212¢% (0.037,0.050)
IMCS 0.000 0.050 0.002 0.010 0223 (=0.017,0.022)

2. Dependent variable

odel (75) ~0.083 0.031 —2.635%% (0.145, -0.021)
MICS 3135 0.268 11.689%* (2.609, 3.662)
MCS ~1.967 0283 —6.945%% (<2523, -1.412)
IMCS ~0.040 0.082 ~0.486 (=0.200,0.121)
REL 3911 1184 3303+ (1588, 6.234)
CSxRFI
MICSXREI ~0.015 0.390 -0.039 (0780, 0.750)
MCS xRFI ~0.894 0378 —2.364* (1636, ~0.152)
IMCSXREI 0.087 0127 0.685 (-0.162,0336)

R=0.169,

F=27.890%%

CS, coping styles MICS, mixed coping styles MCS, mature coping styles IMCS, immature coping styl; PS, psychological symptoms; RFI, regulatory focus index. %p<0.05, **p <0.01
Significant effects between the main variables were shown in bold.
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direct effect

1D below the mean
Mean
1D above the mean

Index of moderated mediation

*p<0.05, **p<0.01.

~0.060

—0.085

—0.110

—0.039

BootSE

0.018
0.020
0.027

0.017

BootLLCI

—0.098
—0.127
—0.169

0075

BootULCI

~0.029
~0.052
~0.064
~0.008
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Variable Percent (%)/

mean +SD
Gender
Male 1051 9468%
Female 59 532%

Personnel category

Commissioned officer 19 17.66%

NCO 544 49.01%

Compulsory serviceman 370 3333%
Age 2512521
Education

High school 354 3189%

Technical secondary school 37 39.37%

Bachelor’s degree 297 2676%

Master’s degree or higher 2 1.98%
Place of upbringing

City 380 3423%

Countryside 730 65.77%

NCO, non-commissioned officer.
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Variable

1.5CL-90
2.CD-RISC-25

3. Mixed coping style

4. Mature coping style

5. Immature coping style

6. Regulatory focus index.

#p<0.05 and **p<0.01

M (SD)
106.49 (25.29)
65.55 (25.57)

17.83 (3.00)
1073 (850)
4.68 (2.76)

—0.36 (0.66)

~0.180%*
0335+
—0.159*
0.004

0017

175%%
0369+
0.007

03747

0121

0044

—0.074*

~0.002

0310

0011
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Sessions

Topics

Techniques

up Logotherapy Intervention Protocol
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to Logotherapy " anaie Achievements  Failures  Challenges  LogoDrama
Grou) cfhron: (Ern) L ; hl "% Time Travel T
Formation Interests  gorcpen =
: Fears S Weaknesses (Logo Drama) Meaningof
\ Life
Socratic Socratic dialogue All's
dialogue Modification of attitude Techniques
Modification Paradoxical intention but focused on
of attitude Dereflection and Logodrama Logodrama
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Coefficient Standard error -value p-value

Middle Later Middle Later Middle Later Middle  Later
period period period period period period period  period

Independent variable

Content
Pictures and videos 1611 1044 0052 0278 31028 3751 0.000 0.000
Hashtags ~0.389 ~0.466 0243 0240 ~6.348 ~1.600 0.000 0110
@Others 1174 -0073 0056 0.354 20.829 ~0.493 0.000 0.622
Text length 0.001 0001 0.000 0.000 8.786 2.101 0.000 0.036
Sentiment intensity 0.000 0013 0.001 0.006 0.198 2073 0843 0.038

Content categories (based on COVID-19 patients seeking hospital treatment)

COVID-19 patients seeking drugs -1263 ~0044 0247 0.295 -5123 0149 0.000 0381
Ot discass patientssecking hospial - o o0

treatment

Other diseases patients seeking drugs ~0.164 0.674 0.094 0647 -1733 1042 0.083 0.298
Seeking supplies ~0.684 ~3.089 0.083 1040 -8.229 ~2971, 0.000 0.003
Seeking help to optimize management . - T S

measures

Problem counseling o ~1.780 0122 0329 0.909 ~5.409 0.364 0.000
Other ~1637 -173 o112 0565 ~14.583 ~3.070 0.000 0002
Selling drugs ~2357 0513 ~4593 0.000
User

Followers ~0.000 0.000 0.000 0,000 ~0647 4875 0517 0.000
Verified 0323 0,628 0.073 0357 4405 1758 0.000 0079
Posting location

Super Topic [ 1532 0.056 0310 1979 4940 0.048 0.000

Speed
First retweeting time 0000 0000 0.000 0000 ~111.784 -232%2 0.000 0000
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Max Mean Median Min SD

Middle Later  Middle Later ~ Middle Later Middle Later  Middle Later
period  period period period period period period period period period

Retweets 70,959 8,206 29.987 19.419 0 0 0 o 664.835 299.402
Content

Pictures and videos 1 1 0311 0.305 0 0 0 o 0.463 0.461

Hashtags 1 L 0451 0.384 0 0 0 o 0.498 0.487

@Others 1 1 0.229 0.184 0 0 0 o 0.420 0388

Text length 3,337 3,999 201.960 221.649 144 132 6 7 204.104 356.071
Sentiment intensity 0 0 6040 -3.692 0 0 ~3861 180 47022 14173
Content categories. 8 9 5152 4881 5 7 1 1 1748 3133

User

Followers 245,315,321 5,774,334 271347.505 65028.731 144 126500 0 1 5551418.224 357,534
Verified 1 4 0.109 0.122 0 0 0 o 0312 0327

Posting location
Super topic 1 1 0,603 0505 1 1 0 0 0.489 0500
Speed

First retweeting
1,000,000 1000000 692388291 | 788228488 1,000,000 1,000,000 0.167 1200 461239790 | 408475352
time
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Log Likelihood AIC BIC

Middle period Later period Middle period Later period Middle period Later period

Negative binomial regression ~23977.62 ~788.79 47991.23 161158 48128.55 1691.84

Zero-inflated negative binomial
X ~24381.04 / 48500.08 / 4894502 /
regression
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Data

Test

Validation

Models name
bert-base-chinese
xlm-roberta-base
xIm-roberta-large
bert-base-chinese
xlm-roberta-base

xIm-roberta-large

Accuracy
0816
0.794
0825
0831
0779

0.836

precision
0.826
0.805
0832
0.839
0.787

0841

Recall
0816
0794
0.825
0831
0779

0.836

F1
0814
0792
0.823
0.830
0772

0834
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hors Scenario

A. Logotherapy and mental health (2005-2021)

Schulenberg et al. (17)
Kang etal. (29)

Smith (30)

Kangetal. (31)

Mosalanejad and Khodabakshi (32)

Delaviri etal. (33)

Jahanpour etal. (34)

Mohabbat-Bahar et al. (35)
Mohammadi et al. (36)
Robatmili et al. (37)

Soetrisno et al. (35)

Baumel and Constantino (39)

Mortell (40)

Bahar etal. (41)

Kim and Choi (42)

Livetal. (43)

Sunetal. (44)

Logotherapy for clinical practice.
“The effects of logotherapy on meaning in lfe and quality of ife o lte adolescents with terminal cancer.
Innovative applications of logotherapy for military-related PTSD.

Efiects of logotherapy on life respect, meaning of life, and depression of older school-age children.

Looking at infertilty treatment through the lens of the meaning of life: The effect of group logotherapy on
psychological distress i infertile women.

Logotherapy effect on anxiety and depression in mothers of children with cancer.

“The study of group logotherapy effectivencss on sclf-esteem, happiness, and social sufficiency in Tehranian girl

teenagers.
Efficacy of group logotherapy on decreasing ansiety in women with breast cancer.
Effectiveness of logotherapy in hope of life in the women depression.

“The effect of group logotherapy on meaning in life and depression levels of Iranian students.

“The effect of logotherapy on the expressions of cortisol, HSP70, Beck Depression Inventory (BDI), and pain scales in

advanced cervical cancer patients.

Implementing logotherapy in its second half-century: Incorporating existential considerations into personalized

treatment of adolescent depression.
Logotherapy to mitigate the harmful psychological effects of current events: A tool for nurses.

Effectiveness of logotherapy on death anxiety, hope, depression, and proper use of glucose control drugs in diabetic
patients with depression.

‘The efficacy of group logotherapy on community-dwelling older adults with depressive symptoms: A mixed methods
study.

Effects of logotherapy-based mindfulness intervention on internet addict
(COVID-19 pandemic.

n among adolescents during the

“The effects of logotherapy on distress, depression and demoralization in breast cancer and gynecologic cancer

patients, a preliminary study.

B. Mental health of international students during the COVID-19 pandemic

Laietal. (45)

Alam etal. (46)

Kim and Kim (47)

Laietal. (48)

Matos Fialho et al. (49)

Negash etal. (50)

Songetal. (10)
Van de Velde etal. (51)

Yuan etal. (52)

Mental health impacts of the COVID-19 pandemic on international university students, related stressors, and coping

strategies.

Psychological outcomes and associated factors among the international students living in China during the
COVID-19 Pandemic.

Factors

ociated with mental health among international students during the COVID-19 pandemic in South Korea.

A phenomenological study on the positive and negative experiences of Chinese international university students

from Hong Kong studying in the UK. and US.

n the early stage of the COVID-19 pandemic.
Perceptions of study conditions and depressive symptoms during the COVID-19 pandemic among university

students in Germany: Results of the international COVID-19 student well-being study.

Worsened financial situation during the COVID-19 pandemic was associated with depressive symptomatology

among university students in Germany: Results of the COVID-19 international student well-being study.
COVID-19-related traumatic effects and psychological reactions among international students.
‘The COVID-19 international student well-being study.

Prevalence and predictors of anxiety and depressive symptoms among international medical students in China
during COVID-19 pandemic.

C. Update on emerging literature on the critical status of the mental health of international students during the COVID-19

pandemic (2022-2023)
Iftikhar etal. (8)
Maleku etal. (9)

Keetal. (53)

Antwi etal. (54)

Jagroop-Dearing etal. (55)

Russell et al. (56)

Mihrshahi etal. (57)

Park and Shimada (55)

Dong etal. (39)

Zhangetal. (60)

Park and Shimada (58)

Jamshaid etal. (51)
Xiong etal. (62)

Lyncheetal. (63)

Dong etal. (51)

Abukhalaf etal. (65)

Luetal. (66)
Yuetal. (67)

Olatunji etal. (65)

Gaoetal. (69)

Reid etal. (70)

Um MY etal. (71)

Chenetal. (72)

Collins etal. (73)

Lin etal. (74)

Spatafora et al. (75)

Al-Oraibi et al. (76)

Okeke (77)

Rekenyi etal. (75)

Luetal. (66)

Yuan etal. (52)

Tan etal. (79)

Tran etal. (80)

Andreatta et al. (81)

Prevalence of mental health problems among stranded international students during the COVID-19 pandemic
Discrimination and mental health among international students in the US during the COVID-19 pandemic

“The mental health of international university students from China during the COVID-19 pandemic and the

protective effect o social support: A longitudinal study

COVID-19 Pandemic and International Students’ Mental Health in China: Age, Gender, Chronic Health Condition,

and Having an Infected Relative as Risk Factors

Perceived Stress and Wellbeing among International Health Students Who Were Essential Frontline Workers during
the COVID-19 Lockdown in New Zealand

Changes in Mental Health Across the COVID-19 Pandemic for Local and International University Students in
Australia: A Cohort Study

Higher Prevalence of Food Insecurity and Psychological Distress among International University Students during the

COVID-19 Pandemic: An Australian Perspective

‘The impact of changing nonimmigrant visa policies on international students’ psychological adjustment and well-

being in the United States during the COVID-19 pandemic: a qualitative study

“I Have a Wish": Anti-Asian Racism and Facing Challenges Amid the COVID-19 Pandemic Among Asian

International Graduate Students
International student stressors and mental health during the COVID-19 pandemic: a qualitative study

Mental health of international students in the United States during the COVID-19 pandemic and its relevant political

climate: A descriptive cros

ctional study
Pre- and Post-Pandemic (COVID-19) Mental Health of International Students: Data from a Longitudinal Study
International students’ perceived discrimination and psychological distress during the COVID-19 pandemic

international student trauma during COVID-19: Relationships among mental health, visa status, and institutional

support

Relationships between racial discrimination, social isolation, and mental health among international Asian graduate

students during the COVID-19 pandemic

Evaluating the mental health of international students in the US. during the COVID-19 outbreak: The case of

University of Florida
Association of Covid-19 pandemic-related stress and depressive symptoms among international medical students
Mental health conditions of Chinese international students and associated predictors amidst the pandemic

COVID-19; Academic, Financial, and Mental Health Challenges Faced by International Students in the United States

Due to the Pandemic

‘The experiences and impact on wellness among international students in the United States during the COVID-19

pandemic

COVID-19 stress, social support, and coping in international students during the COVID-19 pandemic: a moderated

analysis on anxiety and depression

Mask wearing and self-harming thoughts among international students in the United States during COVID-19: The

moderating role of discrimination

Fear of COVID-19 and the career maturity of Chinese international high school students: The mediating effect of the

intolerance of uncertainty

Urban green space interaction and wellbeing - investigating the experience of international students in Berlin during
the first COVID-19 lockdown”

Prevalence and correlates of depression and anxiety among Chinese international students in US colleges during the

COVID-19 pandemic: A cross-sectional study

Fear of Infection and Depressive Symptoms among German University Students during the COVID-19 Pandemic:
Results of COVID-19 International Student Well-Being Study

Exploring the Psychological Impacts of COVID-19 Social Restrictions on International University Students: A

Qualitative Study

Compared to COVID, HIV Is Nothing: Exploring How Onshore East Asian and Sub-Saharan African International
Students in Sydney Navigate COVID-19 versus BBV/STIs Risk Spectrum

“The Effects and Differences of Social Support, Depression, and Vital Exhaustion du

'g the COVID-19 Pandemic

among International and Domestic University Students

Analysis of Influencing Factors of Psychological Intervention on International Students in China after COVID-19:

Hainan Province, China

Comorbid anxiety and depressive symptoms and the related factors among international medical students in China

during COVID-19 pandemic: a cross-sectional study

Influencing Factors of International Students’ Ar

iy Under Online Learning During the COVID-19 Pandemic: A

nal Students

Cross-Sectional Study of 1,090 Chinese Intern:
From Academic Resilience to Academic Burnout among International University Students during the Post-
COVID-19 New Normal: An Empirical Study in Taiwan

Context-Dependent Responses to the Spread of COVID-19 Among National and International Students During the

First Lockdown: An Online Survey
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Ethnicity N Mean Rank Median Kruskal-Wallis H df Value of p

Caucasian/White 84 7571 2
Hispanic/Latinx 35 10433 3
African American 18 76.36 2 12707 4 0.013
Asian 16 79.13 2

Other 9 61.22 2
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Variable sig
Cali (0=No; 1 = Yes) —0.62 0.000
Ciicuta (0=No; 1= Yes) ~034 0016
Medellin (0=No; 1 = Yes) =055 0.000
Age —=0.01 0.003
Race: Indigenous (0= No; 1= Yes) 040 0.031
Marital status: Partnered (0=No; 1= Yes) 0.28 0.000
Employed (0=No; 1=Yes) 0.81 0.000
Employment status: Independent (0=No 1= Yes) 163 0.000
Employment status: Informal (0=No; 1= Yes) 139 0.000
Employment status: Pensioned (0=No; 1 = Yes) —0.59 0.010
Healthcare System: Contribution (0=No; 1= Yes) =0.59 0.000
Number of symptoms 022 0.000
Notable to work at all (0=No; 1= Yes) 126 0.000
In-person work (0=No; 1= Yes) La1 0.000
Remote work (0=No; 1=Yes) 247 0.018
Financial assistance (0= No; 1= Yes) 025 0.007
Intercept —092 0.000

Obtained from binary logistic regression analysis calculated by the forward conditional stepwise method. Ependent variable: perceived impact on work due to COVID-19 confinement
measures (0 =Not affected/1 = Very affected).
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Reasons for not accessing services
Issues resolved on its own

Beliefthat service would not Help

Stigma associated with receiving mental health services
No information on where to access services

Cost of services

Lack of telehealth options

Lack of payment options

Lack of information on the type of services

148

1.7

99

377

62

11

185
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Variable

Barranquilla (¢ 05 1= Yes) —0.194 0.027
Bogotd (0=No; 1 = Yes) —0.448 0.000
Bucaramanga (0=No; 1= Yes) 0441 0.000
Ciicuta (0=No; 1=Yes) 0311 0.001
Ipiales (0=No; 1=Yes) 0.281 0.001
Leticia (0=No; 1 = Yes) —0.366 0.000
Belonging to stratum 1 (0=No; 1= Yes) —0.187 0.002
Number of family members 0210 0.006
Age 0.006 0.000
Other race (0=No; 1= Yes) —0.288 0.001
Unknown race (0=No; 1=Yes) —0455 0.000
Employed (0=No; 1 =Yes) 0127 0011
Healthcare system: Contribution (0=No; 1= Yes) 0.181 0.000
Number of cohabitants —0.021 0.035
In-person or remote work (0=No; 1= Yes) 0415 0.007
Perceived impact on work due to COVID-19 confinement 0157 0000
Intercept 0212 0054

Obiained from binary logsti regression analysis calculated by the forward conditional steprise method. Ependent variable: posiive emotions o feelings regarding the use offree time
(0=low/1 = high).
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Support VA
Mental health support location

University counseling center or related

university resources 9(8.7)
Community mental health providers 24(233)
NoSupport 70 (68)
Type of support

Face-to-face counseling 16 (48.5)
Telehealth/Online counseling 26(78.8)
Medication management 21(63.3)
At-home visits 2(6.1)

Group therapy in person 4021
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Variable B Sig

Impact on work 021 0.000
Bogotd (0=No; 1= Yes) -043 0,000
Cali (0=No; 1=Yes) 019 0013
Ciicuta (0=No; 1 =Yes) 0.67 0.000
Leticia (0=No; 1= Yes) -0.19 0.043
Medellin (0=No; 1 = Yes) 057 0.000
Villavicencio (0=No; 1= Yes) 0.50 0,000
Belonging to stratum 4 (0=No; 1= Yes) ~048 0.000
Belonging to stratum 5 (0=No; 1= Yes) -073 0.000
Number of family members 023 0.003
Sex (1=male and 2=female) 0.38 0.000
White (0=No; 1= Yes) 037 0,000
Black (0=No; 1=Yes) 023 0013
Employed (0=No; 1= Yes) 0.16 0.001
Number of cohabitants -003 0011
In-person and remote work (0=No; 1= Yes) —0.44 0.004
Intercept -156 0.000

Obtained from binary logistic regression analysis calculated by the forward conditional stepwise method. Ependent variable:lfe-threatening fear during the period of social isolation
(quarantine) during the COVID-19 pandemic (0=low/1 = high).
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Disorders

Anxiety

Depression

Mood disorder

Bipolar disorder

Dissociative disorders
Obsessive-compulsive disorder
Personality disorder
Substance misuse disorder
Eating disorder

‘Trauma stress related disorder

Other disorders

123

105

30

46

76

65

68

49

68

25

2

49





OPS/images/fpubh-12-1323490/fpubh-12-1323490-t001.jpg
Complete sample

Male 38.5% (n=6,928)
Female 61.5% (n=11,067)
According to your culture, town, or physical traits, Mestizo
you identify as: White 20.2% (n=3,454)
Black 7.43% (n=1,270)
Indigenous 4.58% (n=784)
Other 7.43% (n=1,271)
Do not know 8.26% (n=1,413)
What is your current marital status? Single 51.22% (1=9,097)
Married 2095% (1=3,722)
Common-Law Marriage (Free union) 20.54% (n=3,649)
Widowed 3.88% (n=689)
Divorced 3.41% (4=605)
Over the past 12months, what was your main Unemployed 8.26% (n=1,449)
occupation? Employed 22.61% (n=3.965)
Independent 18.7% (n=3,279)
Student 22.66% (n=3,974)
Informal worker 2% (n=350)
Housewife 20.88% (1=3,661)
Pensioner 4.64% (n=813)
Health personnel 0.26% (n=45)
est education level you have achieved? | None 1.94% (n=344)
Main occupation? Preschool 4.09% (n=724)
Primary 27.37% (n=4,846)
Secondary 36% (1=6,373)
Technical or technological 15.33% (n=2,714)
Undergraduate 11.48% (1=2032)
Post-graduate 3.8% (n=672)
What is your health insurance regime?** Contributory 52.16% (1=9,187)
Subsidized 39.38% (1=6,936)
Special or exception 271% (n=477)
Not insured 5.5% (n=968)
Indeterminate/pending 0.26% (n=46)
City Barranquilla 8.15% (n=1,674)
Bogotd 24.02% (n=4,933)
Bucaramanga 8.84% (n=1815)
Cali 10.72% (#=2,201)
Ciicuta 8.64% (n=1774)
Guapi 435% (n=894)
Tpiales 8.06% (n=1,656)
Leticia 8.26% (n=1,697)
Medellin 11.21% (1=2,302)
Villavicencio 7.74% (n=1,589)
Home
Type of dwelling House 23.68% (n=4,775)
Apartment 36.98% (n=7,456)
Room 30.28% (n=6,105)
Other 6.8% (n=1372)
Socioeconomic stratum of the household** 1 1.42% (n=287)
2 0.83% (1=168)
3 30.28% (n=6,105)
4 68% (n=1372)
5 1.42% (n=287)
6 0.83% (1=168)
How scared are you of the following situations?
Becoming sick or someone in your family becoming Not scared 10.42% (n=1,523)
. 6% (1=878)

14.14% (n=2067)

13.64% (1=1995)

Very scared 55.8% (n=8,160)
Not receiving medical attention if becoming sick from Nt scared 7.48% (n=1,093)
COVID-19 or something else 5.04% (n=737)

1243% (n=1816)
13.74% (n=2008)
Very scared 6131% (1=8,961)

Not working and/or not being able to pay bills Not scared 1132% (n

1635)
4.66% (n=673)

10.88% (1=1,572)

11.79% (n=1703)

Very scared 61.35% (1=8,863)

How often do you experience the following emotions and/or feelings?

Boredom from being alone Always 9.28% (n=79)
Almost always 10.93% (n=93)
Sometimes 28.08% (n=239)
Almost never 13.16% (n=112)
Never 38.54% (n=328)

Anxiety from being alone Always 7.82% (n=66)
Almost always 6.99% (n=59)
Sometimes. 27.61% (n=233)
Almost never 13.27% (n=112)
Never 4431% (n=374)

How did you work during the pandemic?

Notable to work at all 46.88% (n=5,560)
Worked in-person 35.21% (n=4,176)
Worked in-person then could not work 1.21% (n=143)
Worked remotely 14.19% (n=1,683)
Could not work and worked remotely 0.27% (n=32)
Worked in-person and remotely 2.19% (#=260)
Worked in-person; could not work and worked remotely 0.05% (n=6)

“Sex: male 1, female 2
#*Colombias Sistema General de Seguridad Social en Salud (General System of Social Security in Health) proposes two modalites of ffiliations to ensure health coverage for individuals and
their families: the contributory regime for those who have the abilty to pay and the subsidized regime for those who are in a condition of poverty or vulneral
##*Socioeconomic stratification is the classifcation of housing, which is conducted in response to the regime of esidential public services in Colombia (Law 142 of 1994). Strata 1,2,and 3
correspond to people with fewer resources or who are beneficiaris of subsidies for residential public services;strata 5 and 6 correspond to people in upper strata with greater economic
resources who must pay cost overruns (contribution) on the value of residential public services. Stratum 4 peaple are not beneficiaries of subsidies or required to pay cost overruns; the value
that the company defines as the cost of providing the service
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Assessment of mental health issues

Mental disorder diagnosis prior to the pandemic

Mental disorder diagnosis during the pandemic

Mental conditions one has experienced during the last

18months

Assessment of

tal health suppor

Mental health support or treatment received in the last
18months

‘Where support was received

Mode of support such as face-to-face, telehealth, etc.

Frequency of Support

Efficacy of that support

Reasons for not using support at the time one

experienced a mental health issue or condition.
If treatment was received, level of satisfaction

“Type of preferred mental health mode of
support
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0.230

Cultural empathy - Adjustment 0.046 A Accepted
Flexibility - Adjustment = 0034 0031 0269 Rejected
Certainty seeking = Adjustment | 0.127  0.049 = 0.010  Accepted
Emotional stability = = = Adjustment | 0241  0.028 = **  Accepted
Open-mindedness =~ =» = Adjustment = 0475 = 0.041 e Accepted

*p < 0.001.
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Cultural empathy 0.66

Flexibility ‘ 0.15%* 0.82

Certainty seeking ‘ 026+ 0.30%%* 0.63

Emotional stability ‘ 0.17%* 0.01%** 0.21%+* 0.73

Open-mindedness ‘ 0.25%* 0.13%%* 0.15%** 0.05*** 0.68

***p < 0.001; the square root of AVEs is shown in bold.
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Age
Dg
LAI risperidone
LAI paliperidone (monthly)
LAI paliperidone (quarterly)
Dg, diagnosis.

67 females

130 males

18 - 65 years

Psychotic spectrum (F20 - F29)
39 (13 females, 26 males)

72 (36 females, 36 males)

87 (24 females, 63 males)
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Variables Cut off Frequency Percentages

score

<10 269 79.12
GAD-7

210 7 2088

<10 243 7147
PHQ-9

210 97 2853

<10 199 5853
PHQ-15

210 141 4147
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Variables  Category N (%) PHQ-9 GAD-7 Job burnout Vicarious

trauma
balz] ¥z P
Age
23-39years 26024290 -L129 0259 | -2287% 002 -053 0594 | -1766 0077 -0561 = 0574
(mean:£SD)
Male 156 (45.88)
Gender 1754 0085 2109 | 0146 1582 0.208 089 0345 5909% 0015
Female 184 (54.12)
First year 142 (41.76)
Year of
Secondyear 14(3353)  7901% | 0019 6848% | 0033 4351 0114 285 | 024 269 | 0259
residency
Third year 84(2471)
Nevermarried | 297 (87.35)
Marital tatus 0975 0323 0168 | 0682 0.003 0956 | 2172 014 0105 0746

Married 43(1265)

Undergraduate 259 (76.18)
Educational

Master 37(1088) | 0326 085 1322 0516 6611% 0037 | 8575 0014 2045 | 0342
background
Doctor 44.(12.94)
On the job 315(92.65)
Workstatus | Absent from 0004 0951 0013 091 0024 0877 | 6049* | 0014 1349 | 0245
25(735)
work
Temporar,
e 111 (3265)
Service transformation
0116 0733 0644 | 0422 0059 0809 | 2712 o1 3262 0071
category Non-
229(67.35)
transformation
<40h 49 (14.41)
Workload
40-49h 157(4618) 2821 0244 9074* | 001l 4606 0100 4276 | 0118 4381 0112
(hours/week)
>49h 134 (3941)
<7h 188 (55.29)
Daly sleep
7-8h 144(4235)  7601% | 002 4370 0012 160185 <0001 | 6570 | 0037 4667 | 0097
duration
>8h 8(235)

p <0.05; *¥p <0.01; *+p <0.001.
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Age, mean  SD
Gender, n (%)

Male

Female
Psychiatric history, 1 (%)
Affective disorder, n (%)
Mechanism of injury, 1 (%)
Petrol
Other
TBSA, median (range)
Baux score, median (range)
Surgery, n (%)
Mortality, n (%)

Length of hospital stay, median (range)

Pre-COVID

n=36

416£148

18 (50.0)
18 (50.0)
13(36.1)
4111

27(750)
9(25.0)
30 (1-95)
86/(36-135)
24(66.7)
16 (44.4)
21 (1-204)

4974142

6(40.0)
9(60.0)
10 (66.7)

5(333)

9(60.0)
6(40.0)
30(5-98)
83 (31-125)
8(53.3)
9(60.0)
10 (1-121)

0078

0.783

0016

0058

0284

0893

0.700

0370

0311

0116
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Segment Lower Upper APC Lower CI Upper CI  Test statist Prob> [t|
endpoint endpoint ()

1 2008 2013 54 -8.1 209 09 0.383

2 2013 2016 -126 -527 614 -05 0610

3 2016 2021 37.1% 195 57.3 56 0.001
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Pre-COVID-19 Psychiatric history

COVID-19 Psychiatric history

Pre-COVID-19 Affective disorder

COVID-19 Affective disorder
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Dimension/Ite

Cultural empathy

1. 1 pay attention to the emotions of others.
2. Tam a good listener.

3. Tsense when others get irritated.

4. 1 enjoy getting to know others profoundly.
5. Ienjoy other people’s stories.

6. I notice when someone is in trouble.

7. 1sympathize with others.

8. Iset others at ease.

Flexibility

1. I'work according to strict rules.

2. Iwork according to plan.

3. Iwork according to strict scheme.

4. Tlook for regularity in life.

Certainty seeking

1. 1 want predictability.

2. 1 function best in a familiar setting.

3. Thave fixed habits.

Emotional stability

1. Sometimes, I am worried.

2. Sometimes, I am nervous.

3. Sometimes, I feel lonely.

4. Sometimes, I feel insecure.

5. Sometimes, I am under pressure.
Open-mindedness

1. I try various approaches.

2. Tlook for new ways to attain my goal.
3. [Istart a new life easily.

4. Tlike to imagine solutions to problems.
5. Iseek people from different backgrounds.
6. Thave broad range of interests.
Adjustment

1. Given my current physical condition, I am satisfied with
what I can do.

2. Thave confidence in my ability to sustain
important relationships.

3. I feel hopeful about my future.

4. Tam often interested and excited about things in my life.

5. Tam able to have fun.

6. Tam generally satisfied with my psychological health.
7. Tam able to forgive myself for my failures.

8. My life is progressing according to my expectations.
9. Tam able to handle conflicts with others.

10. I have peace of mind.

Loading

73
.69
.69
.66
.62
.68
.63

57

83
87
89

.67

.65

.65

72
73
.67
73

+75,

69
71
.67
.66
.63

.68

.61

.69

71
.67
.66
.70
.60
70
69

68
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Frequency Percentage

1. What is your age? 18 211 19.2
19 345 314
20 247 ‘ 22.5
21 57 52
22 82 ‘ 7.5
23 96 8.7
24 32 ‘ 29
25 17 15
26 3 ‘ 0.3
27 3 0.3
28 3 0.3
29 1 0.1
30 1 0.1
32 1 0.1

2. What is your gender? | Male V 582 53.0
Female 517 47.0

3. What is the size of ‘ Big city 363 33.0

your hometown? T
Medium or 293 26.7
small city
Town 443 40.3
or village

4. What is your major? Social science 337 30.7
Natural 762 68.7
science
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Control period COVID-19-period Differences  p-value

cases (% of all cases ~ cases (% of all cases in

in period) period)

‘Mean new-onset cases per ek 123 196 59.3% <0001

New-onset of main diagnosis 295 (21.5%) 471 (77%) 597% <0001
Total case

Permanent diagnosis 1062 (77.5%) 764(61.2%) ~26.1%

Noinformation available 1309%) 14(L1%) 7%

Substance use disorders <0001

New-onset 0(104%) 117 (32.4%) 1925%

Permanent 335 (87.5%) 230 (637%) -313%

Noinformation available 8C1%) 1469%) 75.0%

Total 383 361 -57%

Depressive disorders [ I | <0001

New-onset 38 (209%) 8249.4%) 158%

Permanent 14 (79.1%) 4(50.6%) —a1.7%

Total 15 166 8%

Schizophrenia spectrum and psychotic disorders <0001

New-onset 30 (102%) 64(23.2%) 133%

Permanent 261 (885%) 22(768%) —188%

Noinformation available 300%) o

Total 294 276 —6.1%

Anxiety disorders <0001

New-onset 282%) 36 (58.1%) 63.6%

Permanent 55.(70.5%) 26 (41.9%) -52.7%

Noinformation available 10.3%) 0

Total 7 @ ~205%
Diagnos “Trauma and stressor-related disorders 0098
subgroups New-onset 117 (73.1%) 96 (82.1%) -17.9%

Permanent 2063%) 20079%) -500%

Noinformation available 106%) 0

Total 160 nz ~269%

Other neurotic disorders 0446

New-onset 7(368%) 13.(48.1%) 857%

Permanent 12(632%) 14(51.9%) 167%

Total 19 27 21%

Personality di 004

New-onset 6(65%) 140167%) 1333%

Permanent 82932 70(83.3%) -146%

Total 5 81 4%

Organic mental disorders 0100

New-onset 25 (325%) 32(15.7%) 280%

Permanent 52(675%) 38 (543%) ~269%

Total 7 K -9.1%

Bipolar and manic disorders 0520

New-onset 701.3%) 9(153%) 28.6%

Permanent 55 (887%) 50(347%) ~o1%

Toul @ 5 —18%

Comparison of number of new-onset and permanent diagnosis in total cases and in diagnostic subgroups in corresponding time periods of the control period (on the left) and the COVID-
period (on the right). The difference is the change of case numbers in the COVID-period compared to the corresponding control period in percentages. p-values (bold = significant to a level of
p<0.05; except for diagnostic subgroups p=0.0056 after Bonferroni correction) are derived from chi®tests.
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Variable n (%) Mean

(SD)

Gender

Woman 336 (49.9)

Man 337 (50.1)
Ageat baseline (year) 248(29) 20-30
Education level

High school or below 55(82)

College or above 618(91.8)

Sexual orientation

Bisexual 300 (44.6)

Gay 373 (55.4)
Transgender 19(28)
Perceived familial sexual 268(63) 10-40
the HRSS
Internalized sexual stigma on the 356(115) 17-76
Miss
Microaggression on the SOMI 423(113) 19-78
Depression on the CES-D 189(113) 0-57
Anxiety on the STAT 412(127) 20-79

support on the Family 136(3.6) 5-20

APGAR Index
Fear of COVID-19 on the FCV-195 13.4(54) 7-32

APGAR Index, Adaptability Partnership, Growth, Affection, and Resolve Index; CES-D,
Center for Epidemiologic Studies Depression Scale; FCV-195, Fear of COVID-19 Scale;
HRSS, Homosexuality-Related Stigma Scale; MISS, Measure of Internalized Sexual Stigma
for Lesbians and Gay Men; MoVac-COVIDI9S, Motors of COVID-19 Vaccination
Acceptance Scale; SOMI, Sexual Orientation Microaggression Inventory; STAL State-Trait
Anxiety Inventory.
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Control period COVID-19-period

cases (% of all cases (% of all cases  Difference%  p-value
cases in period) in period)
N total number of cases 1370 1,249 —8.8% -
Mean cases per week 57.1 520 —89% <0.001
Tested positive for COVID-19 - n - -
Post COVID-19 infection - 4 - -
Attendances in police custody 202 (14.7%) 237 (19.0%) 17.3% 0.004
Attendance/ admission Involuntary admission 113 (8.2%) 135 (10.8%) 19.5% 0.025
Hospital admission 631 (46.1%) 561 (44.9%) ~1L1% 0558
Median age 39years 39years - 041
Age range 18-97 18-99 - -
N females 555 (40.5%) 529 (42.4%) —47% 033
Homelessness 168 (12.3%) 167 (13.4%) ~06% 0404
Sociodemographic risk
fctons Job loss 16 (1.2%) 54(43%) 237.5% <0.001
Familial relationship 498 (36.4%) 404 (32.3%) ~189% 0.031
Livingalone 281 20.5%) 403 (32.3%) 434% <0.001
Conflicts 178 (13.0%) 190 (15.29%) 67% 0103
Unsafe residential status 35 (26%) 33 (26%) —57% 0892
Signs of delusion 298 (21.1%) 313 (25.1%) 50% 0.016
Clinical symptoms Obsessive thoughts 30 (22%) 23 (1.8%) -233% 0391
Aggressive behavior toward others 141 (10.3%) 128 (10.2%) -9.2% 0962
Suicidal thoughts 357 (26.1%) 321 (25.7%) -101% 0464
Suicidality Suicidal plans 152 (11.1%) 143 (11.4%) -59% 0854

Suicide attempts 54(4.0%) 63 (5.1%) 167% 0177

Comparison of demographic and clinical characteristics of PED presentations in corresponding time periods of the control period (on the lef) and the COVID-period (on the right). The
diffeence i the change of case numbers in the COVID-period compared to the corresponding control period in percentages. p-values (bold = significant to a levl of p <0.05) are derived from
except for “median age, which were tested using the Mann-Whitney-U-test. “Covid-19 positive” includes all patients tested at admission or during hospital treatment.
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cOR (95% CI)

<24 1 (ref) 1 (ref)

25-34 1.34 (1.09-1.63) 0.004 1.09 (0.84-1.42) 0495
>35 1.17 (0.94-1.45) 0.152 0.67 (0.49-0.91) 0.012
Occupation

Student 1 (ref) 1 (ref)

Farmer or worker 2.61(1.91-3.58) <0.001 1.81(1.21-2.72) 0.004
Company or government employee 1.04 (0.84-1.28) 0.751 1.01 (0.76-1.42) 0.942
Business or self-employed 1.24 (0.98-1.57) 0.072 1.04 (0.76-1.42) 0.827
Unemployed 2.96 (1.73-5.05) <0.001 1.61 (1.08-2.40) 0.019
Current residence area

Urban 1 (ref) 1 (ref)

Rural 1.42 (1.16-1.75) 0.01 1.24 (0.98-1.58) 0.076
The home-to-healthcare facility commute time

<30 mins 1 (ref) 1 (ref)

> 30 mins 1.76 (1.46-2.12) <0.001 1.23 (0.99-1.52) 0.058
Chronic diseases

No 1 (ref) 1 (ref)

Yes 2.98 (2.34-3.78) <0.001 215 (1.64-2.82) <0.001
Changes in healthcare services

The same as before 1 (ref) 1 (ref)

More than before 1.57 (1.32-1.87) <0.001 1.32 (1.08-1.61) 0.005
Less than before 257 (1.73-3.79) <0.001 1.54 (0.99-2.39) 0.053
Sleep difficulties

No 1 (ref) 1 (ref)

Yes 3.14 (2.63-3.75) <0.001 2.84(2.34-3.44) <0.001
Re-infection with SARS-CoV-2

No 1 (ref) 1 (ref)

Yes 2.88(2.14-3.87) <0.001 1.52 (1.07-2.15) 0.018
Length of COVID-19 symptoms

<6 days 1 (ref) 1 (ref)

7-12 days 0.85 (0.68-1.06) 0.151 0.83 (0.65-1.06) 0.131
=13 days 1.24 (1.02-1.51) 0.029 1.30 (1.04-1.63) 0.022
Inpatient treatment for COVID-19

No 1 (ref) 1 (ref)

Yes 5.55(3.97-7.76) <0.001 3.24(2.19-4.77) <0.001
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Characteristic Depression, n (%)

Total (n = 2,332), No. (%) No (n = 1,508) Yes (n = 824) P-value
Age 0.016
<24 993 (42.6) 672(67.7) 321 (32.3)
25-34 736 (31.6) 449 (61.0) 287 (33)
>35 603 (25.9) 387 (64.2) 216 (35.8)
Gender 0.114
Male 842 (36.1) 562 (66.7) 280 (33.3)
Female 1,490 (63.9) 946 (63.5) 544 (36.5)
Ethnicity 0.456
Han 1,485 (63.7) 952 (64.1) 533 (35.9)
Zhuang and other 847 (36.3) 556 (65.6) 291 (34.4)
Education 0.034
High school or below 396 (34) 237 (59.8) 159 (40.2)
College or undergraduate 1,445 (35) 936 (64.8) 509 (35.2)
Postgraduate 491 2L.1) 335 (68.2) 156 (31.8)
Monthly income 0.158
<2,000 976 (41.9) 652 (66.8) 324 (33.2)
2,000-4,999 694 (29.8) 433 (62.4) 261 (37.6)
25,000 662 (28.4) 423, (63.9) 239 (36.1)
Marital status 0.664
Married 937 (40.2) 601 (64.1) 336 (35.9)
Single 1,395 (59.8) 907 (65.0) 488 (35.0)
Occupation <0.001
Farmer or worker 196 (8.4) 89 (45.4) 107 (54.6)
Company or government employee 716 (30.7) 485 (67.7) 231(323)
Business or self-employed 353 (15.1) 227 (64.3) 126 (35.7)
Unemployed 185 (9.9) 103 (55.7) 82 (443)
Student 882 (37.8) 604 (68.5) 278 (31.5)
Current residence area <0.001
Urban 1,855 (79.5) 1,231 (66.4) 624 (33.6)
Rural 477 (205) 277 (58.1) 200 (41.9)
Residential status 0.600
Live alone 408 (17.5) 255(62.5) 153 (37.5)
Live with family 1,512 (64.8) 984 (65.1) 528 (34.9)
Live with others 412(17.7) 269 (65.3) 143 (34.7)
The home-to-healthcare facility commute time <0.001
<30 mins 1,699 (72.9) 1,160 (68.3) 539 (31.7)
> 30 mins 633 (27.1) 348 (55.0) 285 (45.0)
Chronic diseases <0.001
No 2,004 (85.9) 138 (42.1) 190 (57.9)
Yes 328 (14.1) 1,370 (68.4) 634 (31.6)
Smoking <0.001
No 1,916 (82.2) 1,288 (67.2) 628 (32.8)
Yes 416 (17.8) 220 (52.9) 196 (47.1)
Drinking 0.001
No 1,744 (74.8) 1,160 (66.5) 584 (33.5)
Yes 588 (25.2) 348 (59.2) 240 (40.8)
The interruption of physical exercise 0.839
No 837 (35.9) 539 (64.4) 298 (35.6)
Yes 1,495 (64.1) 969 (64.8) 526 (35.2)
Sleep difficulties <0.001
No 1,437 (61.6) 1,074 (74.7) 363 (25.3)
Yes 895 (38.4) 434 (48.5) 461 (51.5)
Changes in medical expenses <0.001
The same as before 1,048 (44.9) 736 (70.2) 312 (29.8)
More than before 1,197 (51.3) 734 (61.3) 463 (38.7)
Less than before 87 (3.7) 38(43.7) 49 (56.3)
Change in healthcare services <0.001
The same as before 1,221 (52.4) 856 (70.1) 365 (29.9)
More than before 1,000 (42.9) 599 (59.9) 401 (40.1)
Less than before 111 (4.8) 53 (47.7) 58 (52.3)
COVID-19 vaccination status 0.017
Completed 0 doses 33(14) 17 (51.1) 16 (48.5)
Completed 1 dose 33(1.4) 14 (42.4) 19 (57.6)
Completed 2 doses 298 (12.8) 184 (61.7) 114 (38.3)
Completed 3 doses 1,783 (76.5) 1,168 (65.5) 615 (34.5)
Completed 4 doses 185 (7.9) 125 (67.6) 60 (32.4)
High consumption of COVID-19-related news 0.791
No 522 (22.4) 1,173 (64.8) 637 (35.2)
Yes 1,810 (77.6) 335 (64.2) 187 (35.8)
Perception of COVID-19 0.006.
Serious infectious disease 1,977 (84.8) 1,272 (64.3) 705 (35.7)
Common infectious disease 289 (12.4) 203 (70.2) 86 (29.8)
I don’t know 66 (2.8) 33(50.0) 33(50.0)
Re-infection with SARS-CoV-2 <0.001
No 2,133 (91.5) 82(412) 117 (58.8)
Yes 199 (8.5) 1,426 (66.9) 707 (33.1)
Length of COVID-19 symptoms 0.003
<6 days 903 (38.7) 592 (65.6) 311 (34.4)
7-12 days 596 (25.6) 412 (69.1) 184 (30.9)
[-1pt] =13 days 833 (35.7) 504 (60.5) 329 (39.5)
Inpatient treatment for COVID-19 <0.001
Yes 185 (7.9) 51(27.6) 134 (72.4)
No 2,147 (92.1) 1,457 (67.9) 690 (32.1)
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p valu ds ratio 95% ClI

PHQ-9 total <0.001 1084 1038-1131
GAD-7 total 0.135 1.021 0.994-1.049
Physical pain 0731 Lo11 0.949-1.078
Physical fatigue 0.026 1063 1007-1.122

Bolded values: <0.05; CI, confidence interval; OR, odds ratio.
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Characteristic

Total (n = 2,726), No. (%)

Self-reported SARS-CoV-2 infection

Yes (n = 2,332) No (n = 394)

Age 0.165
<4 1,178 (43.2) 993 (42.6) 185 (47.0)

25-34 843 (30.9) 736 (31.6) 107 (27.2)

>35 705 (25.9) 603 (25.9) 102 (25.9)

Gender <0.001
Male 1,021 (37.5) 842 (36.1) 179 (45.4)

Female 1,705 (62.5) 1,490 (63.9) 215 (54.6)

Ethnicity 0.505
Han 1,729 (63.4) 1,485 (63.7) 224 (61.9)

Zhuang and other 997 (36.6) 847 (36.3) 150 (38.1)

Education 0.019
High school or below 486 (17.8) 396 (17.0) 90 (22.8)

College or undergraduate 1,672 (61.3) 1,445 (61.9) 227 (57.6)

Postgraduate 568 (20.8) 491 (21.1) 77 (19.5)

Monthly income 0.080
<2,000 1,164 (42.7) 976 (41.9) 188 (47.7)

2,000-4,999 804 (29.5) 694 (29.8) 110 (27.9)

>5,000 758 (27.8) 662 (28.4) 96 (24.4)

Marital status 0.033.
Married 1,073 (39.4) 937 (40.2) 136 (34.5)

Single (unmarried, 1,653 (60.6) 1,395 (59.8) 258 (65.5)
Cohabitation/divorced/widowed)

Occupation 0.032
Farmer or worker 230 (8.4) 196 (8.4) 32 (8.6)

Company or government employee 828 (30.4) 716 (30.7) 112 (28.4)

Business or self-employed 540 (19.8) 479 (20.5) 61 (15.5)

Unemployed 75(2.8) 59(2.5) 16 (4.1)

Student 1,053 (38.6) 882 (37.8) 171 (43.4)

Current residence area 0.001
Urban 2,138 (78.4) 1,855 (79.5) 283 (71.8)

Rural 588 (21.6) 477 (20.5) 111(28.2)

Residential status 0203
Live alone 475 (17.4) 408 (17.5) 67 (17.0)

Live with family 1,783 (65.4) 1,512 (64.8) 271 (68.8)

Live with others 468 (17.2) 412(17.7) 56 (14.2)

The home-to-healthcare facility commute time 0.921
< 30 min 1,987 (72.9) 1,699 (72.9) 288 (73.1)

> 30 min 739 (27.1) 633 (27.1) 106 (26.9)

Chronic diseases 0.158
No 2,353 (86.3) 2,004 (85.9) 349 (88.6)

Yes 373 (13.7) 328 (14.1) 45(11.4)

Smoking 0.005
No 2,216 (81.3) 1,916 (82.2) 300 (76.1)

Yes 510 (18.7) 416 (17.8) 94 (23.9)

Drinking 0.145
No 2,025 (74.3) 1,744 (74.8) 281 (71.3)

Yes 701 (25.7) 588 (25.2) 113 (28.7)

The interruption of physical exercise 0.109
Yes 962 (35.3) 837 (35.9) 125(31.7)

No 17,664 (64.7) 1,495 (64.1) 269 (68.3)

Sleep difficulties <0.001
No 1,743 (63.9) 1,437 (61.6) 306 (77.7)

Yes 983 (36.1) 895 (38.4) 88(22.3)

Changes in medical expenses <0.001
The same as before 1,285 (47.1) 1,048 (44.9) 237 (60.2)

More than before 1,332 (48.9) 1,197 (51.3) 135 (34.3)

Less than before 109 (4.0) 87(3.7) 22(56)

Change in healthcare services <0.001
The same as before 1,483 (54.4) 1,221 (52.4) 262 (66.5)

More than before 1,098 (40.3) 1,000 (42.9) 98 (24.9)

Less than before 145 (5.3) 111 (4.8) 34(8.6)

COVID-19 vaccination status <0.001
Completed 0 dose 40 (1.5) 33(1.4) 7(1.8)

Completed 1 dose 25(1.3) 33(1.4) 2(05)

Completed 2 doses 350 (12.8) 298 (12.8) 52(13.2)

Completed 3 doses 2,051 (75.2) 1,783 (76.5) 268 (68.0)

Completed 4 doses 250 (9.2) 185 (7.9) 65(16.5)

High consumption of COVID-19-related news 0.894
No 609 (22.3) 522 (22.4) 87 (22.1)

Yes 2,117 (77.7) 1,810 (77.6) 307 (77.9)

Perception of COVID-19 0.008
Very serious infectious disease 2,300 (84.4) 1,977 (84.8) 323 (82.0)

Common infectious disease 337 (12.4) 289 (12.4) 48(12.2)

I don’t know 89 (3.3) 66 (2.8) 23(5.8)

Scores of PHQ-9

PHQ-9 < 10 1,826 (66.9) 1,508 (64.7) 318 (80.7) <0.001
PHQ-9>10 900 (33.3) 824 (35.3) 76 (19.3)
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Variables

College and above
Lifetime smoking

Drinking past year

Age (Years)
PHQ-9 total
GAD-7 total

Global quality
of life

Physical pain

Physical fatigue

Total (N =

874
580
516

Mean
262
174

157

7.86

168

311

Mann-Whitney U test; Bolded values are p<0.05; df, degree of freedom; PHQ-

.560) Without fear of With fear of Univariate analyses
COVID-19 (N =954)  COVID-19 (N = 606)
% n % n %
56.03 551 3532 323 2071 2809 1 0.09
37.18 345 212 25 15.06 0976 1 0323
3308 299 1917 217 1391 3142 1 0.076
Mean SD Mean SD 1774 df P
187 2265 174 2257 204 L3 - 0.266
292 135 248 235 342 ~6.200 - <0.001
406 123 374 212 448 ~5.845 - <0.001
151 813 145 753 153 7891 - <0.001
194 152 185 193 206 3856 - <0.001
245 283 241 354 245 ~5.680 - <0.001

patient health questionnaire-9 items; GAD-7, generalized anxiety disorder-7 items; SD, standard deviation.
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‘The Fear of COVID-19

Physical
FOC3: Clammy when think about COVID-19

FOCG: Sleep dfcullies caused by worry about COVID-19
FOCT: Palpitatons when thinking about COVID-19

Psychological
FOC1: Afrad of COVID-19

FOC2: Uncomforiable o think about COVID-19

FOC4: Afraid oflosing ife because of COVID-19
FOCS: Nervous when watching news about COVID-19

Quality of life:
QoL Qualty ofife
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Exp (B) 95% Cl lower 95% Cl upper

Age 0981 0973 0989 <0.001
Gender 0895 0.669 1197 0454
In police custody 1299 0872 1934 0.198
Risk factors Familial relationship 1561 1168 2,087 0.003
and diagnostc | 4y clessness 0736 0447 1211 0227
subgroups
X COVID-19-period 0955 0522 1746 0.880
(time
independent)  Substance use disorders 0182 0123 0271 <0.001
Depressive disorders 0392 0258 0595 <0.001
Schizophrenia spectrum and psychotic disorders 0.185 0120 0.286 <0.001
Anxiety disorders 0576 0333 0995 0.048
COVID-19-period by age 1003 0992 1015 0546
COVID-19-period by gender 1275 0.865 1878 0220
COVID-19-period by in police custody 1811 1092 3003 0.021
COVID-19-period by familial relationship 0877 0592 1299 0513
Interactions
@ COVID-19-period by homelessness 1099 0.584 2065 0770
ime
dependenty | COVID-19-period by substance use disorders 3279 1.969 5461 <0.001
COVID-19-period by depressive disorders 3276 1.869 5743 <0.001
COVID-19-period by schizophrenia spectrum and
perod by sehvop a 1836 1045 302 0.034
psychotic disorders
COVID-19-period by ansiety disorders 2825 1297 6150 0.009

ic regression analysis on factors potentially associated with new-onset diagnosis. Bold print indicates statistical significance at 0.05 level.
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Control period COVID-19-period  Difference % p-value

cases (% of all cases (% of all
new-onset cases) = new-onset cases)

N (% of total cases) 295 (21.5%) 471 (37.7%) 59.7%
tested positive for COVID-19 = 3 = =
post COVID-19 infection - 4 - -
attendance in police custody (%) 46 (15.6%) 114 (24.2%) 147.8% 0.004
Attendance/admission involuntary admission (%) 23(7.8%) 59 (12.5%) 156.5% 0.039
hospital admission (%) 102 (34.6%) 198 (42.0%) 94.1% 0.040
median age 34 35 2.9% 0.628
age range 18-97 18-99. - -
nfemales (%) 132 (44.7%) 218 (46.3%) 652% 0677
homelessness (%) 23 (7.8%) 49(10.4%) 113.0% 0229
Sociodemographic risk
factors job loss (%) 6(2.0%) 23 (4.9%) 283.3% 0.046
familial relationship (%) 133 (45.1%) 177 (37.6%) 33.1% 0.039
living alone (%) 53 (18.0%) 160 (34.0%) 201.9% 0.000
conflicts (%) 57(19.3%) 92 (19.5%) 61.4% 0943
unsafe residential status (%) 12 (4.1%) 25 (5.3%) 108.3% 0420
signs of delusion (%) 58(19.7%) 111(23.6%) 9L4% 0205
Clinical symptoms obsessive thoughts (%) 7(2.4%) 11(2.3%) 57.1% 0915
aggressive behavior toward others (%) 23 (7.8%) 52(11.0%) 1261% 0146
Suicidal thoughts (%) 71(241%) 122(25.9%) 71.8% 0704
Suicidality Suicidal plans (%) 39(13.2%) 55 (11.7%) 41.0% 0.480

B

ide attempts (%) 18 (6.1%) 30 (6.4%) 66.7% 0895

“Difference’ is the elative change of bsolute numbers in the “control period” compared to the “COVID-period' i percentage values. p-values are resulting from chtests,except for median age, which
were tested using the Mann-Whitney-U-test.p-values (bold = significant to a level of p<0.05).
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1. Fear of COVID-19 R

2. Familial sexual stigma 0313+ -

3. Internalized sexual stigma 0193455 026744+ -

4. Microaggression 0.174%=* 0.399%%* —0.186*** =

5. Affective symptoms 0.256*** 0.227%** 0.276%** 0.309%#* =

6. Family support —0012 —0263°%* 0101 ~0099* —0337%4% -

#p<0.05; *#p<0.01; ***p < 0.001.
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Scales M+SD

PTGI - Total score 274%121
PTGI - Changes in self-perception 2724121
PTGI - Changes in relating to others 2744133
PTGI - Appreciation of lfe 3l4x14
PTGI - Spiritual changes 2254143
SCSORE - Strength of religious faith and .
engagement

SAIL - Transcendent experiences 3444106
SAIL - Spiritual activities 3644093
SAIL - Connectedness with Nature 4374107
SAIL - Meaningfulness 4232096
SAIL - Acceptance 41508
SAIL - Trust 3854097

M, mean; SD, standard deviation; PTG, The post-traumatic growth inventory; SCORE, The
Santa Clara strength of religious faith questionnaires SAIL, the spiritual atitude and
involvement list.
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Characteristi Group Study group
Age [year]® 43.1£10.6
Woman 99 (82.5)
Gender'
Man 21(17.5)
City 89(74.17)
Place of residence’
Village 31(25.83)
Ina relationship 95(79.17)
Marital status*
Single 25(20.83)

Registered nurse
(secondary nursing 15(125)
school - Iyceum)’
Registered nurse with

Education® bachelor’s degree in 40(33.33)

nursing

Registered nurse with

‘masters degree in 65(54.17)

nursing

Postgraduate diploma 1(083)

Specialist training .
Postgraduate education® course

Qualification course 30(25)

Specialist course 8(6.67)
Years of experience [years]* 205 (8.5-30)

Data presented as: * 1 (%), * mean:+ D, or  median (Q1-Q3); ' Secondary Nursing School
(Lyceum) - Nursing education system in Poland before 1999,
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Total Total
population  population Adjusted
in low- in high- value of
value®* 50 spread zone
spread spread p
zone zone

Population in low- Adjusted  Population in high-
pvalue

Adjusted
pvalue
pvalue spread zone pvalue

W‘:":m NH with wi:\::;u( NH with
covip-19  COVID-19 covip-19  COVID-19

residents residents
residents residents

Concerning residents****

Greater anxiety, n (%) (N=1,060/N=701/N=359) 437 (623) 224(624) 0.99 093 349 (62.3) 88 (624) 0.98 085 71(55.0) 153 (6.5) 0.031 0.005
Greater sadness, 1 (%) (N=1,059/N=701/N=358) 555 (79.2) 293 (82.8) 030 0.33 438(782)  117(83.0) 021 007 102(79.1) 191(83.4) 031 046
Fear of COVID-19 infection for themselves, 1 (%) 125(17.9) 73(203) 033 020 97 (17.4) 28(199) 049 0.13 14(10.9) 59(257) 0.001 <0.001

(N=1,059/N=700/N:

59)

Fear of contaminating their close relatives 282(402) 149 (415) 0.69 070 219(39.1) 63(447) 023 014 50 (38.8) 99(43.0) 043 007
(N=1,060/N=701/N=359)

More pessimistic or suicidal ideation, 1 (%) 330 (47.1) 185 (51.7) 0.16 012 266 (47.6) 64(45.4) 0.64 007 69(53.5) 116 (50.7) 061 018
(N=1,058/N=700/N=358)
More renunciation behaviors, (%) 400 (57.3) 206 (57.7) 0.90 088 315 (56.5) 85(60.7) 0.36 022 69(53.5) 137 (60.1) 023 045

(N=1,055/N=698/N=357)
More anorexia symptoms, 1 (%) 294(421) 181(506)  0.009 0.012 2196 7318 0.009 0.015 55(43.0) 126 (54.8) 0.032 028
(N=1,057/N=699/N=358)

More productive behavioral symptoms in residents 354(507) 198 (55.5) 014 016 279(500) | 75(536) 0.5 02 71(55.0) 127(55.7) 090 039
with neurocognitive disorders, 1 (%)
(N=1,055/N=698/N=357)

More disorientation in time and space, 1 (%) 486 (69.5) 263(735) 018 019 3285 104(738) 022 008 86(67.2) 177(77.0) 0.045 <0.001
(N=1,057/N=699/N=358)

More frequent traumatic memories of the second 255 (36.5) 134(37.3) 0.80 019 201 36.1) 54(383) 0.63 027 39(30.2) 95 (41.3) 0.037 0.018
world war (N=1,057/N =698/N=359)

Significant suffering from the separation from their 625 (89.2) 309 (86.1) 014 018 495(884)  130(922) 019 028 113 (86.9) 196 (85.6) 073 097
close relatives (N=1,060/N=701/N=359)

Concerning relatives****

Relatives understand the health measures 484 (69.0) 239(66.4) 038 046 385(688)  99(70.2) 074 059 89 (69.0) 150 (64.9) 044 040
(N=1,061/N=701/N=360)
Fear of contaminating their relative 227 (32.4) 113 (31.4) 073 0.86 187(335)  40(28.4) 0.25 053 37(28.7) 76(32.9) 041 023
(N=1,060/N=700/N=360)

Satisfaction with technical devices developed by the 570 (81.6) 262(732)  0.002 0.002 457(819)  113(81.0) 063 056 99(773) 163 (70.9) 019 0.048
nursing home to communicate with their relative 1
(%) (N=1,057/N=699/N=358)

Significant emotional suffering, 1 (%) 581(829) 307 (85.8) 0.23 019 462(825) | 119(84.4) 059 0.74 106(22) 201 (878) 0.15 098
(N=1,059/N=701/N=358)

Expressed the need for more psychological support, 392 (56.4) 196 (55.1) 0.68 0.23 316 (56.9) 76 (543) 057 0.63 70/(55.1) 126 (55.0) 0.99 1
(%) (N=1,051/N=695/N=356)

Concerning nursing staff****

Greater emotional distress, # (%) 389 (55.7) 233(645) 0.005 0.81 306 (54.8) 83 (58.9) 039 017 69(53.1) 164(71.0) 0.001 0.006

More stressed and anxious, n (%) 510 (73.0) 296 (82.0) 0.001 0.001 397(712)  113(80.) 0.032 0.031 97 (74.6) 199(86.2) 0.006 0.005
(N=1,060/N=699/N=361)

More depressed, 1 (%) (N=1,060/N=699/N =361) 228 (32.6) 149 (41.3) 0.005 0.002 179.(32.1) 49 (348) 055 0.58 39(30.0) 110 (47.6) 0.001 0.001
Greater work overload, 1 (%) 447 (63.9) 250 (69.3) 0.08 0.06 343(614)  104(738) 0.006 0.008 86/(66.2) 164(71.0) 034 026
(N=1,061/N=700/N=361)
Report an emotional burden at work, n (%) 469 (67.0) 269 (745) 0012 0.013 360(644)  109(773) 0.004 016 91 (70.0) 178 (77.1) 014 023
(N=1,061/N=700/N=361)
Fear of being contaminated, n (%) 381 (54.4) 227 (63.1) 0.007 0.009 292(52.1) 89.(63.6) 0.015 0.006 66 (50.8) 161 (70.0) <0.001 0.001
(N=1,060/N=700/N=360)

Fear of contaminating their residents, 1 (%) 527 (75.4) 264 (73.3) 047 0.47 422(755)  105(75.0) 0.90 1 100 (76.9) 164(71.3) 025 037
(N=1,059/N=699/N=360)

Need for psychological support, 1 (%) 251(36.1) 131 (36.4) 092 012 192(346)  59(418) on 0.048 40 (31.0) 91(39.4) o 0.54
(N=1,056/N=696/N=360)

Concerning mental health professionals

Fear, n (%) (N=1,040/N=689/N=351) 507 (73.6) 284 (80.9) 0.009 0.011 407 (741) 100 (71.4) 052 040 99(78.0) 185 (82.6) 029 0.52
Disturbed sleep, 1 (%) (N=1,022/N=672/N=350) 357 (53.1) 203 (58.0) 0.14 018 271(50.5) 86/(63.7) 0.006 0.001 67 (54.5) 136 (59.9) 033 063
Greater sadness, n (%) (N =1,032/N =683/N =349) 199 (29.1) 152(436)  <0.001 <0.001 155 (28.4) 44(32.1) 0.39 024 45 (35.7) 107 (48.0) 0.026 0.029
Discouragement, n (%) (N=1,033/N=681/N=352) 22(311) 155(440)  <0.001 <0.001 167 (30.6) 45(333) 054 041 51(39.8) 104 (46.4) 023 025
Greater fatigue and burnout, 1 (%) 571(825) 314(88.2) 0016 0.021 446 (809)  125(887) 0.032 0.23 106 (83.5) 208 (90.8) 0.039 0.029
(N=1,048/N=692/N=356)

Loss of efficiency at work, 1 (%) 290 (443) 193(558)  <0.001 0.002 229(435) 61(47.7) 039 044 61(48.8) 132(59.7) 0.049 022

(N=1,001/N=655/N=346)

“Classificaion of the location of respondents’ practice based on the DREES map “Proportion of nursing homes affected in wave 1” (20). **Chi-2 test. ***Univariate analysis with adjustment
for the variable structure of the nursing home, number of residents and percentage of time spent by respondents n the nursing home. ****Respondents who answered 4 or 5 on the Likert
scale. Bold values correspond to p < 0.05.
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NH withou NH with

jiota] COVID-19 COVID-19 p value’ (et
peiauien residents residents VELRE
N=1,062 N=690 N=372
Concerning residents***
Greater anxiety n (%) (N=1,060) 661 (62.4) 420(61.0) 241 (65.0) 0.20 0.027
Greater sadness n (%) (N=1,059) 848 (80.1) 540 (78.4) 308 (83.2) 0.059 0.026
Fear of COVID-19 infection for themselves n (%) (N=1,059) 198(18.7) 111 (16.1) 87(23.5) 0.004 0.001
Fear of contaminating their close relatives (N = 1,060) 431 (40.7) 269 (39.0) 162 (43.7) 0.14 0.007
More pessimistic or suicidal ideation n (%) (N=1,058) 515(48.7) 335 (48.7) 180 (48.7) 099 0.62
More renunciation behaviors n (%) (N =1,055) 606 (57.4) 384 (55.9) 222(60.3) 017 0.13
More anorexia symptoms, 7 (%) (N =1,057) 475 (44.9) 276 (40.2) 199 (53.6) <0.001 <0.001
More productive behavioral symptoms in residents with neurocognitive disorders, # (%) (N'=1,055) 552(52.3) 350 (51.0) 202(54.9) 022 0.07
More disorientation in time and space, n (%) (N=1,057) 749 (70.9) 468 (68.2) 281(75.7) 0.010 0.003
More traumatic memories of the second world war (N=1,057) 389 (36.8) 240 (35.0) 149 (40.2) 0.10 0.041
ignificant suffering from the separation from their close relatives (N= 1,060) 934 (88.1) 608 (88.1) 326 (88.1) 1 096
Concerning relatives™**
Understand the health measures (N=1,061) 723(68.1) 474 (68.8) 249(66.9) 054 0.041
Fear of contaminating their relative (N=1,060) 340 32.1) 224(32.6) 116 (31.2) 0.65 0.95
Satisfied with the technical devices developed by the nursing home to communicate with their relative, 1 (%) (N=1,057) 832(78.7) 556 (81.1) 276 (74.4) 0.012 0.004
Significant emotional suffering, 1 (%) (N=1,059) 888 (83.9) 568 (82.4) 320(86.5) 0.09 0.10
Expressed the need for more psychological support, n (%) (N=1,051) 588 (56.0) 386 (56.6) 202(54.7) 0.56 0.032
Concerning nursing staff***
Higher emotional distress, 1 (%) (N'=1,060) 622(58.7) 375 (54.5) 247 (66.4) <0.001 <0.001
More stressed and anxious, n (%) (N=1,060) 806 (76.0) 494 (71.8) 312(83.9) <0.001 <0.001
More depressed, n (%) (N=1,060) 377 (35.6) 218(31.7) 159 (42.7) <0.001 <0.001
Greater work overload, n (%) (N=1,061) 697 (65.7) 429(62.3) 268 (72.0) 0.001 0.001
Emotional burden at work, n (%) (N=1,061) 738 (69.6) 451 (65.5) 287(77.2) <0.001 <0.001
Fear of being contaminated, (%) (N=1,060) 608 (57.4) 358 (51.9) 250 (67.6) <0.001 <0.001
Fear of contaminating their residents, n (%) (N =1,059) 791(74.7) 522(75.8) 269 (72.7) 0.28 034
Need for psychological support, 1 (%) (N=1,056) 382(36.2) 232(33.9) 150 (40.3) 0.039 062
Concerning themselves (mental health professionals)
Fear, n (%) (N=1,040) 791(76.1) 506 (74.9) 285(78.3) 0.21 013
Disturbed sleep 1 (%) (N=1,022) 560 (54.8) 338(51.2) 222(61.3) 0.002 0.002
Greater sadness, n (%) (N=1,032) 351 (34.0) 200 (29.8) 151 (41.9) <0.001 <0.001
Discouragement, n (%) (i 1,033) 367 (35.5) 218(323) 149 (41.5) 0.003 0.003
Fatigue and/or burnout, n (%) (N=1,048) 885 (84.5) 552(81.4) 333(90.0) <0.001 0.002
Loss of efficiency at work, 1 (%) (N'=1,001) 483 (48.3) 290 (44.5) 193(55.3) 0.001 0.035

*CHI-2 test. **Univariate analysis with adjustment for the variable structure of the nursing home, number of residents, and percentage of time spent by the professionals in the nursing home. ***Corresponds to respondents who answered 4 or 5 on a Likert scale.
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First lockdown: 2020

Emotion-focused coping

Problem-focused coping

Time of interview: December 2021 —February 2022

Emotion-focused coping

Problem-focused coping

- Acceptance

- Keeping busy/Hobbies

- Nature

- Cognitive reframing: “finding the
silver lining”

- Social contact through telephone use

- Social distancing measures
- Social contact through telephone use

- Social contact through telephone use

- Social distancing measures
- Vaccine
- Social contact through telephone use

Source: Own elaboration by the authors.
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Descriptive variable Swiss natives Italian mig Italian natives

Mean or n Mean or n Mean or n
n=11 n=10

Age 74.6 739 78.1

Satisfaction with life item® 57 47 6.1

Sex

Male 7 7 5

Female 4 3 5

Relationship status

Married or in a relationship 9 8 7

Widowed and/or single 2 3 3

Living arrangement

Alone 1 3 3

Spouse and/or children 10 7 7

Family situation

With children 8 10 10

Without children 3 0 0

Education level®

Low 0 4 4

Medium 5 3 3

High 6 3 3

Making ends meet®

Easy 6 4 6

Neither / Difficult 5 6 4

*The means of the Satisfaction with life item are calculated from the levels of life satisfaction at time of interview. ®Low level of education corresponds to those whose highest level of education

is lower secondary school. Medium education level corresponds to those who completed vocational or training school, or higher secondary school. High level of education corresponds to those
with advanced technical degree or university degree. Making ends meet measures how difficult or easy it is for the participant and their household to make ends meet.
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2017 2018 2019 2020 2021 2022

LALR 3(100) 6(100) 3(1154) 4(533) 10(18.18) 13(39.39)
LAI-P(m) 0(0) 0(0) 6(23.08) 24(32) 32(58.18) 10(30.3)
LAI-P(q) 0(0) 0(0) 17(65.38) 47 (62.67) 13(23.64) 10(30.3)

Values are given in format number [percent (%) of patients in that year]. LAI-R, LAI risperidone; LAI-P(m), LAI paliperidone monthly; LAI-P(q), LAI paliperidone quarterly.
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Variables PHQ-9 GAD-7 PHQ-15 Job burnout Vicarious

trauma
Adjusted Adjusted Adjusted P Adjusted Adjusted P
OR OR OR OR OR
(95%CI) (95%CI) (95%CI) (95%CI) (95%CI)
109 (0.95- 113098~ 110 (096~ 102 (0.89- 110 (097-
Age 0218 0,093 0.168 0782 0.148
1.25) 131) 1.26) 1.18) 1.24)
0.87 (048~ 0.91(0.48- 236 (133 0.85(0.47- 0,62 (0.36-
Gender 0640 0772 0.003 0581 0.080
1.56) 172) 4.18)** 1.53) 1.06)
First year Reference Reference Reference Reference Reference
0.41(0.19- 082035~ 112(057- 070 (034~ 072 (0.38-
Year of Second year 0028 0.646 0749 0336 0332
091)* 192) 219) 145) 1.39)
residency
117(0.57- 171078~ 128 (063~ 108 (0.50- LI1(056-
“Third year 0.666 0178 0503 0853 0755
241) 3.75) 2.60) 231) 221)
Marital 080 (030~ 161 (0.57- 127 (047~ 135 (0.47- 114 (044
0654 0369 0637 0576 0788
status 2.11) 455) 3.45) 391) 294)
Undergraduate | Reference Reference Reference Reference Reference
0.99 (038~ 0.98(0.35- 1.04 (042~ 082(031- 1.14(047-
Educational | Master 0977 0976 0935 0.691 0776
2.59) 2.79) 2.54) 2.20) 278)
background
071(0.27- 118 (0.43- 0.25(0.09- 031(0.11- 050 (0.20-
Doctor 0490 0752 0.006 0.028 0131
1.89) 3.23) 0.67)%* 0.89)* 1.23)
047(0.12 078 (0.19- 052(0.15- 1.64 (040~ 021 (0.06-
Work status 0274 0738 0312 0490 0013
183) 328) 1.84) 672) 073)
0.69 (036~ 0.73(0.35- 077 (0.41- 054(0.28- 035 0.1
Service category 0.286 0405 0402 0.071 0.001
1.36) 1.52) 1.43) 1.05) 0.64)**
<40h Reference Reference Reference Reference Reference
Workload 084032 0.82(0.27- 0.88(0.35- 049 (0.17- 071 (0.29-
40-49h 0722 0722 0779 0172 0443
(hours/ 223) 247) 222) 137) 172)
week) 096 (0.35- 1.65 (054~ 125 (047 0.44(0.15- 112 (044~
>49h 0933 0381 0651 0138 0818
262) 501) 333) 130) 283)
<7h Reference Reference Reference Reference Reference
0.73(0.39- 109 (0.56- 056 (0.32- 061033 093 (0,53
Dailysleep  7-8h 0308 0797 0050 o3 0795
134) 214) 1.00) 112) 162)
duration
210 (029~ 157(0.15- 064 (0.10- 0.17(0.02- 383 (073~
>8h 0464 0.709 0636 0130 0112
15.17) 16.59) 419) 169) 2008)
0.99 (096~ 1.00 097~ 0.98 (0.96- 094(091- 101 (0.98-
Understanding social support 0291 0720 0230 <0001 0694
1.01) 1.02) 1.01) 0.97)%%* 1.03)
092(0.88~ 0.94(0.90- 093 (0.89- 091(0.87- 0.94 (090~
Response to the problem <0.001 0.008 0001 <0.001 0002
096)*+ 0.98)%* 0.97)* 0.96)+* 0.98)*
111 (107~ 113(1.08- 110 (106~ 116 (L11- 113 (109~
Response to the emotion <0.001 <0.001 <0.001 <0.001 <0.001
116y 117y Liayee 1.20)7% L7y
105 (103~ 105 (1.03- 1.06 (104~ 103 (101~ 105 (1.02-
Negative events <0.001 <0.001 <0.001 0010 <0.001
o7y Log)** Log*** Lo6)** Loy

p <0.05; *¥p <0.01; *+p <0.001.
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Variables

SCORE - Strength of religious faith and engagement
SAIL - Transcendent experiences

SAIL - Spiritual activities

SAIL - Connectedness with nature

SAIL - Meaningfulness

SAIL - Acceptance

SAIL - Trust

b, linear regression coefficient; SCORE, The Santa Clara strength of reli

b
0.040
13.102
~7.149
-2.547
14920

~14.445

6393

95% ClI
(~0.571;0.651)
(8.225;17.979)

(~14.0215-0.276)

(=7.447;

354)
(8.821521.019)

(~23.468; -5.422)

(0.866; 11.920)

ious faith questionnaire; SAIL, the spiritual attitude and involvement list

0896

<0001

0042

0305

<0001

0002

0024
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Variable PTGI — PTGI — Changes PTGI -
Total score in self- Changes in
perception relating to
others

SCSORE - Strength of - 0136 0023 0.161
religious faith and

? 0139 0799 0079
engagement
SAIL - Transcendent r 0511 0.499 0.453
experiences » <0001 <0001 <0001
SAIL - Spiritual - 0177 0.100 0172
activities » 0053 0.277 0.060
SAIL - Connectedness. r 0.188 0.144 0.168
with Nature ? 0039 onz 0.067

- 0491 0.453 0473
SAIL - Meaningfulness

? <0.001 <0.001 <0.001

- 0275 0249 0202
SAIL - Acceptance

? 0.002 0.006 0.008

r 0325 0.273 0331
SAIL - Trust

? <0001 0.003 <0.001

PTGI -
Appreciation of

life

0118

0201

0435

<0.001
0.137
0.136
0236
0.009
0518

<0.001
0307
0.001
0324

<0.001

PTGI —
Spiritual
changes

0422
<0.001

0535
<0.001
0.437
<0.001
0237
0.009
0346
<0.001
0.265
0.003
0299

0.001

r, correlation coefficient; PTGI, the post-traumatic growth inventory; SCORF, The Santa Clara strength of religious faith questionnaire; SAIL, the spiritual attitude and involvement list.
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Mean (SD, FCV-19S Lifestyle LASCO
FCV-195 | 1638 (428) | 0827
Lifestyle 297 (0.57) —0.184**
LASCO 10.69 (392) | 0776 —0.046 0.248*
K6 295(3.18) | 0845 0332 —0288" | —0210*

*Cronbach’s alpha. **p < 0.01. FCV-195, Fear of COVID-19 Scale Lifestyle, Lifestyle
Satisfaction Scale; LASCO, Leisure Activity Scale for Contemporary Older Adults; K6, Kessler
Psychological Distress Scale-6. Correlation: Spearman’s rank correlation.
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Variables

Frequency (n)

Percentage (%)

Gender

Male 71 236
Female 230 764
Age (years)

<66 3 1.0
66-70 27 9.0
71-75 81 269
76-80 132 4338
>80 58 193
Education

<12 years 192 644
>13 years 106 356
Married status

Unmarried/Divorced/Widowed 72 240
Married 228 76.0
Residential area*

Urban 140 47.0
Rural 119 39.9
Others 39 131
Living situation

Alone 52 17.7
With spouse 163 55.4
With children 79 26.8
Outpatient treatment

No 51 17.1
Yes 248 829
Subjective financial situation

Uncomfortable 49 164
Comfortable 250 83.6
Self-rated health status

Very good 41 137
Good 222 74.0
Somewhat poor 28 93
Poor 9 3.0
Frequency of going out

Less than once a week 15 5.0
More than once a week 284 95.0

* As of responses from the 2007 survey.
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Practice setting Statistics results

Hospital Outpatient Hospital and
outpatient
M M SD N* M SD p-value
Score on 40 645 | 44 8 820 642 16 918 698 2063 2 06t
GAD-7
Score on £ 73 36 77 777 | 379 13 776 289 05% 149 2 7.49 0575
PsQl
Score on 39 158 618 88 174 | 727 16 195 786 1561 1556 2 778 0214
Pss
Score on 40 139 480 87 159 345 16 137 51 6918 20031%
covip-
0O8/work
support
Score on 40 645 409 89 680 347 16 537 328 1075 284 2 142 0344
covip-
0s/
personal
support
Score on 0 13 430 8 122 369 16 133 455 3804 197 2 598 0.025%
covip-
0Os/risk
support

ANOVA, analysis of variance; GAD-7, Generalized Anxiety Disorder 7; PSQI, Pittsburgh Sleep Quality Index; PSS, Perceived Stress Scale; COVID-OS, COVID-19 organizational support; M,
mean; SD, standard deviation; F, F statistics for ANOVA; W, Kruskal-Walls statistics: 55, sum of squares; df, degees of freedom, MS, mean squares.

“Indicates statistical significance (p<0.05) using the ANOVA st to compare the means of the comparison groups.

N' varies because of missing data. 'Indicates Kruskal Wallis test was performed.
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COVID patient care Statistics results

SD N! dft p-value 95% ClI
Score on GAD-7 103 776 600 2 797 641 0.187 143 0.852 (-2.00,2.42)
Score on PSQI 87 7.36 371 36 622 344 ~1590 121 0114 (-257,0.28)
Score on PSS 102 174 696 4 167 744 ~0529 141 0.598 (=3.29,1.90)
Score on 103 151 438 0 151 360 ~0.088 141 0930 (~147, 1.60)
COVID-0s/

work support

Score on 103 6.65 370 2 631 349 ~0.510 143 0611 (~1.66,0.97)
COVID-08/

personal support

Score on 103 134 4.07 42 115 3.65 =2.652 143 0.009% (=3.35,-049)
COVID-O8/risk

support

Adequate PPE Statistics results

SD dft p-value 95% Cl
Score on GAD-7 124 7.74 618 2 833 568 0410 143 0.683 (-2.26,3.44)
Score on PSQI 106 7.00 370 17 717 341 0174 121 0.862 (-1.73,2.06)
Score on PSS 122 166 701 2 206 671 2396 141 0.018* (0.69,7.20)
Score on 124 154 402 19 129 449 ~2493 141 0014 (=450, -0.51)
COVID-0s/
work support
Score on 124 6.6 372 2 604 313 ~0.685 143 0.494 (-229,1.11)
COVID-0/

personal support
Score on 124 126 402 2 149 367 2452 143 0015% (044, 4.15)
COVID-OS/risk

support

COVID training Statistics results

SD N? dft p-value 95% CI
Score on GAD-7 111 7.78 6.12 34 797 6.11 0.156 143 0.876 (-2.18,2.55)
Score on PSQI 91 675 365 2 793 357 1522 121 0.131 (-035,2.70)
Score on PSS 10 166 681 33 192 770 1826 11 0070 (=021,530)
Score on i 156 102 2 133 421 2813 11 0006* (=390, -0.68)
CovID-08/
work support
Score on 111 6.80 3.60 34 573 3.68 —1.501 143 0.135 (-2.47,0.33)
COVID-08/

personal support

Score on m 125 416 34 140 342 1863 143 0.064 (=0.08, 3.01)
COVID-OS/risk
support
GAD-7, Generalized Anxiety Disorder 7; PSQ, Pittsburgh Sleep Quality Index, PSS, Perceived Stress Scale; PPE, personal protection equipme
support; M, mean; SD, standard deviation; df, degrees of freedom.

“Indicates statistical significance (p<0.05) using independent t-test for equality of means
N' and df vary because of missing data.

OVID-0S, COVID-19 organizational
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Earthquakes affected practice Statistics results

Yes No

M SD N M dft p-value 95% ClI
Score on GAD- 30 1 645 us 695 571 -3.495 143 <0.001% (=659,
7 -1.82)
Score on PSQI 2 792 362 97 679 364 ~1410 121 0.163 (-272,046)
Score on PSS 30 195 806 s 166 671 -1974 141 0.050 (-5.69,0.004)
Score on 30 142 516 s 153 385 1076 379 0.289 (-095,3.13)
COVID-08/

work support

Score on 30 590 391 us 672 356 110 143 0272 (-0.65,2.29)
COVID-08/

personal

support

Score on 30 125 129 us 130 398 0563 143 0574 (-117,211)
COVID-0s/

risk support

GAD-7, Generalized Anxiety Disorder
df, degrees of freedom.

“Indicates statistical significance (p<0.05) using independent t-test for equality of means.
N and df vary because of missing data.

QI Pittsburgh Sleep Quality Index; PSS, Perceived Stress Scale; COVID-0S, COVID-19 organizational support; M, mean; SD, standard deviation;
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Overall 20-39years 40-64 years 65-85years

Independent 95%Cl  p-value 95%Cl  p-value 95%Cl  p-value 95%Cl  p-value
variables
Age 098  097-0.99  <0.001 102 0.97-106 0493 097 095-099 0004 103 096-1.11 0423
Sex

Male 1 1 1 1

Female 088 | 068-1.14 0326 065 0.40-1.08 0.094 094 | 066-134 0739 097 | 043-222 0950

Living arrangement

Living alone 1 1 1 1

Living with other(s) 075 | 054-104 0085 127 070-231 0426 | 065 041-L04 0071 054  020-143 0215
Leisure-time exercise

Not performed 1 1 1 1

Performed 075 0.60-0.95 0019 045 028-073 0001 082 061-LIl 0097 144 058361 0432
Educational attainment

Up to junior college/ 1 1 1 1

technical school

College degree or 082 | 064-105 011 162 096273 0070 051 073100 005l 053 026-L10 009
higher

Employment type

Unemployed 1 1 1 1

Part-time 125 089-177 0202 106 052217 0881 131 072-241 0380 135 056328 0505
Full-time 181 121-272 0004 187 070-498 0213 198 105-371 0034 139 053370 0506

Annual household income
<6 million yen 1 1 1 1

26 million yen 099 078-127 0950 053 032-090 0019 133 096-184 0084 047 020-108 0075

OR, odds ratio; CI, confidence interval. Boldface indicates statistical significance (p<(0.05).
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Statistics results

Female

M dft p-value 95% ClI
Score on GAD- 77 884 599 67 671 608 2108 142 0.037% (0.13,4.12)
7
Score on PSQI 68 742 353 54 653 381 1333 120 0.185 (<043,2.21)
Score on PSS 76 190 694 66 152 671 333 140 0.001% (1,55,6.10)
Score on 77 148 387 6 153 450 ~0.750 140 0454 (=1.91,0.86)
COVID-08/

work support

Score on 77 6.16 337 67 6.88 382 -1222 142 0.238 (~1.89,0.47)
COVID-08/

personal

support

Score on 77 1’ 4.03 67 127 407 0.564 142 0574 (-0.95,1.72)
COVID-08/

risk support

GAD-7, Generalized Ansiety Disorder
df, degrees of freedom.

“Indicates statistical significance (p<0.05) using independent t-test for equality of means.
N' and df vary because of missing data.

QI Pitsburgh Sleep Quality Index; PSS, Perceived Stress Scale; COVID-0S, COVID-19 organizational support; M, means SD, standard deviation;
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Overall 20-39years —64 years 65-85years p-value®

(n=1,573) (n =364) (n =919) (n =290)

Age, years

Mean (SD) 51.2(15.0) 303(6.2) 528(6.5) 725(52) <0.001
Sex,n (%)

Male 813(51.7) 178 (48.9) 457 (49.7) 178 (61.4) 0.001

Female 760 (48.3) 186 (51.1) 462 (50.3) 112(38.6)
BMI

Mean (SD) 232(36) 25(37) 236(38) 229(29) <0.001

Living arrangement, n (%)
Living alone 234(15.0) 87(24.2) 105(11.5) 42(145) <0.001
Living with other(s) 1,329 (85.0) 273 (75.8) 809 (88.5) 247(85.5)

Leisure-time exercise

Not performed, 1 (%) 579 (37.6) 157 (43.7) 371 (412) 51(182) 0001
Performed, 1 (%) 961 (62.4) 359 (56.3) 901 (58.8) 229(81.8)
Min/week, median (IQR) 1008(33.6-273.0) | 94.5(126-231.0) 75.6(25.2-231.0) 268.8 (96.6-504.0) <0001

Educational attainment, n (%)
Up to junior college/technical school 848 (54.5) 180 (49.9) 511(56.3) 157 (54.5) onz
College degree or higher 709 (45.5) 181(50.1) 397 (43.7) 131(455)

Employment type, n (%)

Unemployed 241017.3) 73 (21.9) 73(8.5) 95 (47.3) <0.001
Part-time 232(16.7) 33(9.9) 168 (19.6) 31015.4)
Full-time 919 (66.0) 228(68.3) 616(71.9) 75(37.3)

Annual household income, n (%)

<6 million yen 641 (42.9) 154(45.7) 307 (34.6) 180 (66.4) <0001
26 million yen 854 (57.1) 183 (54.3) 580 (65.4) 91(33.6)

K6 score
<5, (%) 924 (60.0) 189 (52.6) 535 (594) 200 (71.7) <0001
25,1 (%) 615 (40.0) 170 (47.4) 366 (40.6) 79(283)
Mean (SD) 4.4(47) 5.4(53) 45 (4.6) 32(35) <0.001

SD, standard deviation; BMI, body mass index; IQR, interquartile range. Sample sizes vary due to missing values p values for comparison between age groups were calculated by one-way
ANOVA, the 72 -test, and the Kruskal-Wallis test.
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Practice affected by earthquake(s)

Yes 30 207
No us 793
Practice affected by hurricane(s)

Yes ns 814

No 27 186
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Provide direct care to COVID patients

Yes 103 71

No 42 29

Infected with COVID

Yes 12 83
No 133 9.7
Family member(s) infected with COVID

Yes 28 19.3
No 1y 80.7
Adequate access to PPE

Yes 124 855
Training for COVID management and treatment

No 34 234

PPE, personal protective equipment.
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Variables Crude analysis Adjusted analysis'

/] tstatistic  value of p v tstatistic  value o

Common mental

019 0.06 173 0.08
disorders
Perceived social
~0.04 -0.08 -239 002
support
Death anxiety 0.15 0.48 1675 <0.001 013 0.40 14.88 <0001
Subjective happiness 011 -0.06 -178 0.08
Optimism -0.19 -0.14 —443 <0.001
Resilience -0.10 -0.15 ~468 <0.001
Insomnia 0.23 0.1 554 <0.001 0.16 012 443 <0.001

‘Adjusted for socio-demographic, health-related determinants and variables related to COVID-19; B=Estimated parameter; Ref: Reference; Adjusted R-Squared=0.35; F=51.24; p<0.001.
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Age (years)

18-40 2 20
40 16 80
Sex'

Female 77 535
Male 67 465
Marital status

Unmarried 2 145
Married or living witha 3 779
partner

Divorced/Widowed n 76

Years of practice

Fewer than 10years 35 21
11-15years 2 166
More than 15 years 86 593
Practice region?

Metropolitan area 7 503
North region 17.2
South region 12 83
East region 18 124
West region 2 145
Central region 4 97
Main practice setting

Hospital 0 276
Outpatient 8 614
Both 16 n

', varies because of missing data. N, varies because some physicians work in more than 1 region.
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Variables Crude analysis Adjusted analysis'

B t statistic ~ Value of p p t statistic  Value of p
Gender
Female 229 019 61l 112 010 354
<0.001 <0.001
Male Ref. Ref. Ref. Ref.
Age
18-24 years 097 005 087 038
25-35 years 101 0.04 075 045
> 35 years Ref. Ref.
Religious belief
No Ref. Ref. Ref. Ref.
<0.001 0.04
Yes 130 012 380 057 005 200
Spiritual practice
No Ref. Ref.
054
Yes 022 0.02 061
Believe in lfe after death
No Ref. Ref.
002
Yes 081 0.08 241
Population of town/city
< 10,000 inhabitants Ref. Ref. Ref. Ref.
10,000-100,000
148 014 314 <001 129 -0.12 -333 <001
inhabitants
> 100,000 inhabitants -147 013 -322 <001 -128 -0.1 -341 <001
‘Type of housing
Flat without balcony,
Ref. Ref.
terrace or courtyard
House without garden or
0.94 0.03 084 040
courtyard
Flat with balcony, terrace
023 0.02 043 067
or courtyard
House with garden or
024 0.02 044 066
courtyard
Leisure-time physical activity
1do no exercise - I spend
my free time almost Ref. Ref.
exclusively sitting down
Toccasionally do sports or
-031 001 -026 050
physical exercise
Tdo physical exercise
-0.16 001 ~027 078
several times a month
Tdo sports or physical
exercise several times a 049 005 ~099 032
week
Current smoker
No Ref. Ref.
088
Yes 008 0005 015
Frequency of alcohol consumption in the past 12months
Never Ref. Ref.
Less than once a month 023 0.02 065
Monthly 055 -0.05 029
Weekly -117 -0.10 0.03
Daily or almost daily -0.06 -0.002 096
Self-assessed state of health in the past 12months
Very good Ref. Ref.
Good 121 012 261 <001
Average 261 022 493 <0.001
Bad 372 014 405 <0.001
Very bad 259 0.04 112 026
Number of people sharing 036 -0.07 -212 003
the accommodation
Living with someone considered to be in a vulnerable group to COVID-19
No Ref. Ref. 001 Ref. Ref. 002
Yes 0.84 0.08 249 063 006 226
‘Time spent watching television to stay informed about COVID-19
Little or not atall Ref. Ref. Ref. Ref.
Only at specific times 218 020 606 <0.001 163 015 538 <0.001
Most of the day 330 013 395 <0.001 228 009 327 <001
‘Time spent using the Internet to stay informed about COVID-19
Little or not atall Ref. Ref.
Only at specific times 113 on 306 <001
Most of the day 118 0.07 192 006
‘Time spent using social networks to stay informed about COVID-19
Little or not atall Ref. Ref.
Only at specific times 1.60 0.16 446 <0.001
Most of the day 169 o 308 <001
‘Time spent reading the press (newspapers) to stay informed about COVID-19
Little or not atall Ref. Ref.
Only at specific times 102 0.09 281 <001
Most of the day 0.94 0.03 079 043
‘The probability you think 232 -032 ~1048 <0.001 149 021 -762 <0.001
you have of surviving if
you become infected with
SARS-CoV-2
How effective you think 025 -0.04 -131 0.19
preventive measures are to
avoid infection with
COVID-19
How satisfied you are with -0.25 -0.05 -145 0.15

the measures adopted to
control the COVID-19
pandemic

iionted foc vaskibies ralated o is Devcliclogicl npact of the COVID-19 vandicslc; B Bethosted paranaten: Ret: Rufemnon Adiosted R-Sousredn0.3%;
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AELELIES Fear of COVID-19 Scale (score)

tvalue F Value of p

Living with someone considered to be in a vulnerable group to COVID-19
No 14.49 (5.00) -224 0.022
Yes 15.33(5.33)

“Time spent watching television to stay informed about COVID-19

Little or not atall 1330 (4.95)
341 <0001
Only at specific times 15.48 (5.05)
Most of the day 16.60 (5.87)
‘Time spent using the Internet to stay informed about COVID-19
Little or not atall 14.08 (5.24)
21 0010
Only at specific times 15.21 (5.04)
Most of the day 15.26 (5.44)
‘Time spent using social networks to stay informed about COVID-19
Little or not atall 13,84 (5.01)
203 <0001
Only at specific times 15.44 (5.13)
Most of the day 15,53 (5.33)
Time spent reading the press (newspapers) to stay informed about
COVID-19
Little or not atall 1453 (5.00) 116 0.040
Only at specific times 15,55 (5.45)
Most of the day 15.47 (5.10)
Variables Pearson’s © Value of p
The probability you think you have of
surviving if you become infected with ~0580 0009
SARS-CoV-2
How effective you think preventive
‘measures are to avoid infection with 0158 0518
COVID-19
How satisfied you are with the measures
adopted to control the COVID-19 0281 0243

pandemic

M, Mean; SD, Standard deviation.
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Mean Max
Stress
Quality of sleep 4152 1 5 0706
Feeling sad 3623 1 5 0501
Concentrationat work 3845 1 5 0512
Anxiety
Cranky 3062 1 5 0.403
Tachycardia 2951 1 5 0392
Fidget 3753 1 5 0593
Depression
Hard to do anything 279 1 5 0405
With no hope for life 2655 1 5 0402
Suicidal thoughts in 2032 1 5 0,39

head
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AELELIES M(SD) FCV-19Sr GHQ-12r Duke-  DAIr(value  SHSr LOT-Rr CD-RISCr AIS-8r

(scores) (value of p) (value of p) UNC-11r of p) (value of p) (value of p) (value of p) (value
(value of p) of p)
FCV-198 14.86 (5.16) 1
GHQ-12 6.14 (1.56) 0.68 (0.036) 4

Duke-UNC-11 | 43.00(9.06) | —-0.081(0.012)  0.053 (0.101) 1

DAL 52.86(1651)  0.472(<0.001)  0.071(0029)  0.006 (0.857) 1

SHS 18.18(273) | ~0.061(0.060)  —0.002(0962) ~ 0.172(<0.001) = —0.023 (0.488) 1

LOT-R 14.14(392) | ~0.142(<0.001) | —0.162(<0.001) 0196 (<0.001) | —0.122 (<0.001) = 0.349 (<0.001) 1

CD-RISC 27.50 (6.46) 6 (<0.001) | —0.083 (0.010) | 0.183(<0.001) | —0.162(<0.001)  0.364(<0.001) | 0.435 (<0.001) 1

AIS8 591(398) | —0.157(<0.001) 0097 (0.003) | -0256(<0.001) 0077 (0018) | ~0.253(<0.001) —0.309 (<0.001) —0.189 (<0.001) 1

FCV-195, COVID-19 Fear Scale; GHQ-12, General Health Questionnaire; Duke-UNC-11, Functional Social Support Questionnaire; DAL Death Anxiety Inventory; SHS, Subjective Happiness
Scale; LOT-R, Life Orientation Test-Revised; CD-RISC, Connor-Davidson Resilience Scale; AIS-8, Athens Insomnia Scale; M, Mean; SD, Standard deviation; r, Pearsons r.
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AELELIES
Gender
Female
Male
Age
18-24 years
25-35 years
> 35 years
Religious belief
No
Yes
Spiritual practice
No
Yes
Believe in lfe afier death
No
Yes
Population of town/city
<10,000 inhabitants
10,000-100,000 inhabitants
> 100,000 inhabitants
‘Type of housing
Flat without balcony, terrace or courtyard
House without garden or courtyard
Flat with balcony, terrace or courtyard
House with garden or courtyard
Leisure-time physical activity

1do no exercise - I spend my free time almost

exclusively sitting down
Loccasionally do sports or physical exercise
Ldo physical exercise several times a month
Ldo sports or physical exercise several times a week.
Current smoker
No
Yes

Frequency of alcohol consumption in the past 12months

Never

Less than once a month

Monthly

Weekly

Daily or almost daily
Self-assessed state of health in the past 12months

Very good

Good

Average

Bad

Very bad

Variables

Number of people sharing the accommodation

Frequency

704
246

881

361
589

670
280

416
534

178
354
418

122
2

427
375

165

278
161
346

840
110

300
243
21
2

156
526
225
38

Mean
288

Percentage

7411
2589

92.74
495
232

38.00
62.00

7053
2947

4379
5621

1874
37.26
44.00

1284

44.95
3947

1737

2926
1695
3642

88.42
1158

1747
3158
2558
2326

1642
5537
2368
400
053
Standard deviation

0.98
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Author*,
year,
location
Biagianti,
2023 (41)

Taly

Brennstuhl,
2022(42)

France

Cengi, 2021
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Turkey
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Fan, 2021
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China
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India

Torbati, 2022
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Korea
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China
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Thailand
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China
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Maresca,
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Parizad, 2021
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2021 (59)
India
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Study design

Pre-post without
control group.
Recruitment: up to

June 30th, 2022

Pre-post without
control group.
Recruitment: July, 1,
2020 t0 August 30,
202,

Single-center RCT
NCT04696562
Recruitment;
January to April
2021

Pre-Post without
control group.
Recruitment: April
2021-November
2021

Multicentric RCT (3
hospitals),
ChiCTR2000039369.
Recruitment
February 20200
June 2020,

Non-randomized
two-group study.
Recruitment: May
2020 - October 2020

RCT.
No recruitment data

are reported.

ental

Quasi-expy
pre-post study with
a control group.

No recruitment data

reported.

Pre-post without
control group.
Recruitment:
February 2020- April
202

Single center RCT.
Recrui

ent:
February 2020 to
March 2020.

Prospective
controlled study.

Recruitment: March

2020 - May 2020,

RCT, single center.
Recruitment
February 20200
March 2020.

RCT, single center.
Rea

ment
January 2020 to
February 2020.

RCT, single center.
Recruitment: March
2020

RCT, multicenter (5
hospitals)
ChiCTR2000030084
Recruitment: March
2020-June 2020.

RCT.
Recruitment: June

2020-July 2020.

Quasi-experimental
one group pretest-
posttest
Recruitment; March
2020-June 2020

Single-blinded,
parallel RCT.
Recruitment: June

2020-July 2020,

Pre-post design
No recruitment data.

RCT.

No recruitment data.

RCT, single-center.

Recruitment: May-
June 2020.

Pre-post without
control group.
Recruitment
January 2020-March
2020,

RCT single center.
Recruitment:
February 2020

Pre-post without
control group.
Recruitment: March

2020-April 2020

Patients were
assigned to one of
two groups,
according to their
wishes.
Recruitment
February 2020

- March 2020

Pre-post without
control group.
Recruitmen:
February 2020-
March 2020

Experimental design
with a control group.
Recruitment
February 2020~
March 2020

RCT

No recruitment data.

Sample COVID-19

characteristics

N=102(73 COVID-19 patients

patients, 29 and their relaives.
relatives), 64%
female, age=49.1

(SD=160).

N=21(@5.1years | Severe cases of
old; SD=11.1)

52.4% women, 81%

COVID-19. Patients
admitted to ICU.

in a relationship.

N=44 COVID-19 patients

(Control=22; treated in a hospital.

intervention =22),
51.64years old

(SD=14.16), 523%

female, 81.8%
‘married, 50.0%

primary studies.

N=30,5837years | P
old(sD=116), | COVID syndrome.
60% male.

nts with long

53.3% hospital
department; 16.6%
1CU; 30% home.

N=111, 46.38years
old (SD=1234),
62.16% female, 92%

hospitals:
79.28% mild
COVID-19,2072%
severe COVID-19

married, 65% above
middle school.
Control group: condition.
Personalized

psychological

intervention =55

Intervention group:

Narrative Exposure

Therapy (NET) =56

N=569 (tele COVID-19 patients

counseling=516; | in isolation wards.
control group=53).
43% female, around

H3years old.

N=30men COVID-19 patients

(15=experimental; | afier hospital
15=control group). | discharge.
100% male,

0-49years

N=30 (15 control
sroup
experimental=15).

COVID-19 patients

5 after hospital
discharge.
Allmen, 20~

9years old, 40~

6% single, 26.66-

0% academic

studies.

N=33,45yearsold | Hospitalized and

(SD=18.34) isolated COVID-19
patients.
N=26 (control=13; | COVID-19

intervention=13) | hospitalized patients

N=10 COVID-19

(intervention =21), | hospitalized patients

mean age=31.7

(SD=104)76.2%

female; control

9,

268 years old
(sD=6.1).

N=93 (control

Hospitalized in single
experimental =47), | isolation wards.
64.5% women, Mild symptoms of
54.4-575% COVID-19,
employed, 63-

68.1% secondary

studies, 83-84.8%

married.

N=51 (control

COVID-19 patients
experimental =25),
5041years old

(SD=13.04), 53,85~

56% men.

140 (Control | Mild COVID-19

patients.

intervention =70),
0-44% >45years
old, 52.86-65.71%
female, 74.29-
84.29% married,
429-5571%
senior school and
below, 64.29-
70.00% employed.

N=232
(Control=126, of COVID-19
experimental =126), | patients.
55.55-63.49% men,
41.5-437years old,
10.6years of

education.

N=84 (control =42 | Asymptomatic or
experimental=42),
3452-36.48 years

old, 6-69% males, | pati

mildly symptomatic
COVID-19 infected

nts

19-31 graduate

studies

N=45,442years
old (SD=144),

422% women.

COVID-19 patients.

N=62 (control =32 | Non-hospitalized

intervention=30), | COVID-19 patients.
37.32-43. 4 years

old, 54.5-58.2%

male, 34.5-52.7%

high school, 67.3-

76.4% married

N=30,80% were
20-40years old,
83% male, 80%

patients.

graduate, 93%

married
N=32(VR=16, | COVID-19 patients
control= 16). cared forin an
68.75% female, inpatient

7.8 years old. | rehabilitation

program.
N=72 COVID-19 patients
(experimental=36;
6).
47-68% female,

in home quarantine.

control

30-50years old.

N=30 (control

4, | COVID-19 patients.
experimental =16),

53.3% female,

20-70years old,

63.4% married,

46.6% high school

diploma orless.

N=97,5155% COVID-19 patients

female. (N=71)in the
isolation ward.

N=26 (control =13, | COVID-19 patients

experimental=13) | in the isolation ward.

N=32(positive | COVID-19 admitted

screening=21; to the inpatient ward.
negative

50.56years old,

62% women.

N=79 (observation | COVID-19 patients

=39; control =40) | hospitalized for more

than 7 days.

N=35, 57 years old
($D=13.5), 60%

men, 8571

COVID-19 patients
isolated in the ICU.

married, 69.60%

high schaol.

N=65 COVID-19 patients

(Experimental=31; | admitted toa
hospital.
42-52% female,

55.91-56.77 years

old.

N=70 (control =35; | COVID-19 patients,
observation=35),

31-37 years old.

COVID-19 treatment:

Patients recruited in 3

admitted to 2 hospital

Mild or common type

Ansiety,

depression

Ansiety or

depression.

Anxiety,

depression,

Post-
traumatic
stress
symptoms
(PTSS)

Anxiety

Depression

Anxiety

Depression

Ansiety
(8w),
depression
9%),
insomnia
(30%),
suicidal
ideation
(©%)
Aniety

Depression

Depression
asm),
anxicty

(30%)

Depression
(53.8%),
anxiety

(903%)

Anxiety

Anxiety

Insomnia

Anxiety

Depression

Depression
Anxiety

Depression
and
insomnia
(©7.8%)
Ansiety
(68.9%)
66.7%
presented
allthree

conditions.

Ansiety

Recovered COVID-19 | Angiety

Depression

Anxiety

Depression

Anxiety

Stress
Depression

Anxiety

Anxiety

Anxiety

Depression

Depression
Ansiety
PTSD

Anxiety
Depression

Ansiety
Depression

Anxiety

Depression

PISD

Anxiety

Psychological
intervention

‘Telephone screening. 8 online sessions.
(z00m): emotional validation,
interpersonal resources, regulation

techniques and grief.

EMDR, 4 sessions.
Antidepressants (19%), anxiolytics
(23.8%), both (38.1%). No medication
(19%)

Intervention: Deep breathing with

“Triflo: patients were sent a video to

their mobile phone with training
information about how to practice
deep breathing with Triflo.
Participants were encouraged to
practice 5-10 times an hour until they
went to sleep. Participants received
two support call a day:

Control group: routine care from the
hospital.

No pharmacotherapy reported.

4 sessions according to the specific
symptoms of the patients: CBT,
EMDR, muscular and imaginative
relaxation, body-scan, breath control.
Physical training programs: 3 training
sessions per weck of 90 min duration.
No pharmacotherapy reported.
Experimental. Internet, NET: § weeks
(1-2 sessions a week, 90120 min each
time): psychoeducation, constructing
the lfe event timeline and starting the
narration. WeChat (COVID-19
prevention and psychological nursing
information every week).

Control: personalized psychological
treatment based on participants’
symptoms once a week (10-60 min
each time) and online follow-up.

No pharmacotherapy reported.

One tele counseling session (10~
15min): breathing exercises,

pleasurable activities, eat and rest
during isolation, communication,

needs prioritization.

DBT: 10 sessions in 5weeks (9min
each session).

Face-to-face

Face-to-face.
Compassion: 10 sessions of 90 min
(two sessions per week):
psychoeducation, breathing exercises,
empathy and self-criticism, emotional

regulation systems, forgiv

ess
training, awareness concept, imagining
training, self-compassion.

Control group: waiting list.

No pharmacotherapy reported.

2-week CBT-based intervention.
“Telephone sessions of 30 min:
psychoeducation, cognitive
reconstructions for irrational beiefs,
guidance for fear of re-infection.

Pharmacotherapy =27% of

Control group: basi

hospitalization.

Intervention: Psychological-Behavi
Intervention (PBI), 10 sessions:
breathing exercise, psychosocial
support (express feclings, comfort
patients, information about
COVID-19, relaxation, self-emotional
‘management skill).

No pharmacotherapy reported.

“LINE” social messaging application:
quarantine psychoeducation, stress
‘management, breathing exercises,
progressive muscle relaxation,

‘meditation and exercise sessions. 3

e group video calls per week.
Control group: participants who
declined to join LINE.

id notreceive

pharmacotherapy.

Experimental: routine treatment +
CBT delivered by nurses: cognitive
intervention, relaxation techniques,
problem solving, social support.

Face-to-fa

daily, 30min each
session

Control: routine treatment including
antiviral reatment, symptomatic

treatment of fever and nursing care.

Experimental: Jacobson's relaxation
techniques (progressive muscle
relaxation and deep breathing), 20~
30min per day during § consecutive
days.

Control: routine care.

No pharmacotherapy reported.

Control: medical routine care for
COVID-19.

Intervention: psychological
intervention and pulmonary
rehabilitation (breathing exercises,
‘music therapy and pulmonary
rehabilitation training). WeChat group
a5 a communication platform; realistic:
information about COVID-19, social
support, spiritual demands, lectures
and positive suggestions by
psychological experts, baduanjin
exercises. Some patients received
individual psychological intervention.
No pharmacotherapy was provided.
Experimental: computerized CBT
program (mobile, iPad): minimize
thoughts about COVID-19,

relaxation mental imagery training,

negatiy

‘mindiulness meditation. 10min of
individual therapy per day for 1week.
Control: psychological assessment,
general psychological support and
consultations about overall well-being
and disease activity.

Participants did not take

pharmacotherapy.

Intervention: Meditation and
breathing exercises through videos
sent on Whats App. Participants are
encouraged to meditate 5-10min 3
times a day for 7 days.

No pharmacotherapy reported.

“Telecovid Sicilia? web-based
platform. Individual 1-h sessions twice
aweek, total of 16 sessions;: relational
systemic approach: management and
resolution of psychological symptoms
derived from the COVID-19.and
isolation

No pharmacotherapy was provided.

Intervention: Gui

d imagery
training, patients should imagine
controlling horrific events. In each
session, five audio tracks were
administered by the nurse, and the
patient listened to the instructional
guided imagery audio tracks for about
25 min. Ten sessions for five
consecutive days (twice a day).
Control group: routine care.

No pharmacotherapy was reported.

Psychoeducation, breathing exercises,
autogenic training (change negative
views by positive affirmative:

statement), activt

scheduling, social
support and emotion regulation
strategies. 30 min twice a week for a
‘month, total of 8 sessions.

No pharmacotherapy was reported.
3-week rehabilitation program, five
times a week

Rehabilitation program combined
with mental health support

(Ericksonian psychotherapy).

‘WhatsApp group to provide videos,
audio and educational text with coping
strategies, positive thinking, spiritual
well-being and relaxation music. Daily
sessions over 14days.

Experimental: Brief Crisis

Intervention. 4 sessions: relaxation,

adjustment techniques, resilience to
COVID-19, tension reduction,
cognition and meta-cognition.
Control group: standard individual
pychotherapy.

No pharmacotherapy was reported.

Patients with normal and mild anxiety
received 1-2 sessions a week.

Patients with moderate and severe
anxiety received 2-3 sessions a week.
No pharmacotherapy was reported.
Experimental: Internet-based program
with audios: breath relaxation,
mindfulness, refuge skills and butterfly
hug method. Daily 50-min sessions for
2weeks.

No pharmacotherapy was reported.

‘Telephone counseling, no information

about the psychological intervention.

Observation: Progressive muscle
relaxation in bed, 30min before
getting up early and 30 min before:
going to bed for 1 week. Each session

lasted 15 min. Patients were trained

through videos and explanations from
professionals

Control: instruction to perform body
movement in bed.

No pharmacotherapy was reported.

Face-to-face and online sessions:
supportive, psychotherapy, empathy,
‘muscle and breath relasation, CBT
(case formulation and recognition of
emotions). Sessions of 15-30min,
three times a week.

No pharmacotherapy was reported.

Experimental: WeChat group between

health

medical staff and patient
education and rehabilitation training
guidance. Patients received videos and
written materials about medication,
diet and psychological counseling.
Control group: routine treatment.

No pharmacotherapy was reported.

Observation: positive therapy and
deep hypnosis to increase patient
tolerance to fear-sensitve stimulation.
Professionals determined the
frequency and time of the intervention
according to the physical and mental
health status of the patients.

Control: routine rehabilitation therapy;
symptomatic psychological

counseling, pharmacotherapy

Outcomes

(instrument, cut-

off)

- GAD (5=mild;
10=moderate;

severe
anxiety. Cut-off=10)
PHQ (5=mild,
10=moderate;

15=moderate-severe;
20=severe depressi
Cutoff=10)

— st

Anxiety and depression:

- HADS-A

~ HADS-D

~ Multidimensional
Assessment of COVID-
19-Related Fears (MAC-
RE). Score range=0-32,
Higher scores indicate

higher fear levels.

~ BAI Scores range =0-63.
Higher scores indicate
higher anxiey.

World Health

Organization Quality of
Life Instrument Short
Form (WHOQOL-Bref),

Face-to-face and.

telephone.

~ SDS: Scores range from
201080

~ SAS: Scores range from
201080

~ PCL-C. Scores
range=17-85, cut-off 250

~ SDS: Scores range=20-80,
higher scores indicate
greater depression

~ SAS: Scores range=20-80,
higher scores indicate
greater anxiety.

- PQsk
higher scores indicate

cores range=0-21,

poorer sleep quality.

GAD (<7 mild; 7-14

‘moderate, >14 severe)

= BDI: scores range=0-63,
higher scores indicate

greater depression.

~ BAI scores range=0-63,
higher scores indicate

greater anxiety.

~ HADS-A: Cut-off >8
~ HADS-D: Cut-off >8
-

: Cut-off >8
~ Suicidal ideation:

BDIitem 9

HADS-A and
HADS-D.0-7=no

symptoms; 8-10=mild
symptoms;

11-14=moderate

symptoms;

15-2

severe symptoms.

— PSSS: 12-36=low;

support,

DASS21:
~ Depression >4 points.
~ Anxiety >3 points.

~ Stress >7 points.

DASS21:

~ Depression: 0-9=normal;

Severe;
27 = extremely severe

depressive symptoms.

Anxiety: 0
ild;
10-14=moderate;

ormal;

89

151

Severe;
>19=extremely severe

aniety symptoms.

Stress: 0-14.

normal;

15418

ilds
19-25=moderate;
26-33=severes

>33 =extremely severe

stress symptons.

~ STAL £20=no symptoms;

'

Slecp State Self-Rating
Scale (SRSS): scores

between 10 (no slecping
problems) and 50 (severe

sleeping problems)

STALS, total scores 20-80
points, greater scores
indicate more severe

aniety symptoms.

PSQI >7 possible slecping

problems.

~ HAMD: Scores >
indicate mild-
‘moderate symptoms.

~ HAMA: Scores >
indicate mild to
‘moderate symptoms.

~ Athens Insomnia Scale
(AIS): <4=no insomnia;
4-6=suspicious

symptoms, >6=insomnia.

DASS21:
~ Depressive symptoms

9 scores.

Anxiety symptoms
>7 scores

~ Stress> 14 scores.
Quality of sleep: ad hoc

items.

SCL-90-R: aniety;

depression and paranoid

ideation.

- BDI

~ Epworth Slecpiness
Scale (ESS)

- HAMA

STAI: Scores

range=20-80. Low.

scores=mild anxiety;
‘middle scores =moderate:
aniety; high

Scores=severe anxiety.

Mental Health Inventory
(MHI): anxiety, depression,
behavioral control and
positive affct, Scores for all
subscales range between |
and 6. Higher scores indicate

greater mental health.

- HADS: Cut-off =
~ WHO Quality of
life-BREF

points.

Online assessments
— STAI
- BAI

~ Dass21
~ WHO-QOL-BREF

~ SAS: normal, mild,
‘moderate or severe

symptoms.

- PHQ925
— HAMD-17
- GAD-725
HAMA

'

Online surveys:
~ PHQ9:Cut-o
— GAD-7:5-9 mild; 10-14

moderate; >15
severe anxiety.

— PC-PTSD-5: Cut-off-

- GAD-7:Scores 25
indicates anxiety.

~ PHQ-9: Scores 25
indicates depression.

~ PSQI: Scores >8 indicates
poor sleep quality.

- PSQL

ights sleeps 6-1

very good

deep
quality not bad;

-5,
bads 16-2
very bad

eep quality fairly

~ Social Support Rate Scale
(SSRS): scores
range=12-66. Greater
scores mean higher
satisfactory social support.

~ HADS:
0-7=asymptomatic;
8-10=suspicious;

-2

definitely present.
“Suspicious” and

“symptomatic” are

positve pat
PANAS: higher scores

indicate greater positive

and negative affect.

Coping Modes
Questionnaire:
confrontation, avoidance
and

acceptance-resignation.

SAS: <4=mild;

4-7=moderate;

7= severe.

- sD§

Results

A significant reduction in anxiety (f (85)=3.51,
001, d=0.38), depression (¢ (78):330, p=0.001,
:37) and insomnia (1 (83)=3.95, p<0.001,

43) was found.

Significant improvements were found in HADS-A

34, ddi2,

(pre-test=17.1; post-test =105 X

p<0.001), HADS-D (pre-test = 14.6; post-test = 12.6;

X*29.5, dd1 2,p <0.01) and MAC-FR (pre-
23.8; post- 32,dd12,
p<0.001)

In the experimental group, significant improvements

4,05, SD=7.42

were found in quality of life (pre
7.82,5D=67

Wilcoxon test
532, 5D

-
p<0.001) and anxiety (pre
por
p<0.001)

14.50, SD=7.41; Wilcoxon tes

In the control group, significant improvements were
found in quality of fe (pre =62.50, SD= 1597
5.95, SD=14.54, Wilcoxon test=—294,

- pos

003) and ansiety (pre=26.05, SD=10.30 -

19.95, D= 13.02; Wilcoxon test==3.00,
003).

Difference between the two groups at post

assessments was not statisticall significant

(p>0050),

An improvement was observed in SAS (pre-

test=39.59, 1

=342

.98 - post-test .5
£<0.05) and SDS scores (pre-test =40.45, SD=8.6
- postilest=36.27, SD=8.5; p<0.05).

A significant decrease in PCL-C was found in the

intervention (pre=75.20, SD=4.01 - post-

test=49.52, SD=7.32) and in the control group
(pre=74.45, SD=4.86 - post-test =58.65, SD=7.48;
F(1,109)=639.976, p<0.001).

Significant decrease in SDS from pre-test to post-test
in the intervention (pre=53.52, SD=11.84 - post.
test=46.89, SD=8.95) and in the control group
(pre=54.29, SD=11.51 - post-test=5040, SD=8.98;
F(1,109)= 14159, p<0.001).

Significant decrease in SAS from pre-test to post-test
in the intervention (pre=61.11, SD=11.42 - post.
test=51.64, SD=9.5) and i the control group.
(pre=6147, SD=11.84 - post-test=50.70,
SD=1023; F(1,109) =52.142, p <0.001).

Significant decrease in PQSI from pre-test to post-
testin the intervention (pre=15.87, SD=2.85 -
post-test=13.16, SD=287) and in the control group.
(pre=15.84, SD=2.86 - post-test = 1431, SD=256;
K(1,109)=30519, p<0.001).

‘The main effects of group on SDS, SAS and PQSI

were not statistically significant (p>0.050).

Significant reduction in anxiety levels in the tele
counseling group compared with the control group
(p<0001),

Asignificant reduction was found in depression
(pre=33.20; post=28.66) and anxiety (pre=35.26;
post=30.53)in the experimental group.

Significant differences between the experimental and
the control group were found at post-test in
depression (F=60.77; p<0.001) and aniety
(F=33.93;p<0.001).

Reducti

the experimental group on BDI (pre-
.08; post-test =28.80, SD=2.27)
6.33, SD=241; post-

test=33.60, 5D

and BAI scores (pre-tes
29.6,5D=195).

‘There were statsticall significant differences

test

between the experimental and control groups in

.87).

post-test scores (p<0.05, eta squared

Significant improvements were found at one week in
HADS-A (baseline =
HADSD (baseline =

- one week=4:p=0019),
027),and

- one week=4; p=

suicidal ideation (baseline =9.1% - one week =0%;

A significant reduction in HADS-A (pre=12.62,
SD=2.66 - post=6.15, SD=3.58, 1=6.10, p<0.001)
and HADS-D (pre=11.69, SD:
D .001) was found in the

93 - post=5.92,

73,1258,

intervention group.

Nosignificant reduction in HADS-A (t=1.94,

076) and HADS-D (=179, p=0.098) was
found in the control group.
Significant differences in HADS-A and HADS-D

268, p=0.013) were found between the
intervention and the control group.

PSSS was improved in the intervention group
(pre=54.69, SD=15.59 - post=64.46, SD=11.05,
t==4.96, p<0.001), but not in the control group

L p=0.241),

In the intervention group, a reduction was found in
depression BL=3.6, SD=5.0 - FU (BL=4.4, SD=458
SD=4.0) and stress (Bl 2
sD=42)

8,51

In the control group, a reduction was found in
0,
SD=20- FU=0,SD=14) and

depression (BL=16,5D=19- FUL2,

ansiety (BL=1.
24,5D

stress (BL 25-FU=17,5D=22).

Significant reduction in the experimental group was

found in depression (pre=11.0, SD=330 -

798, 5D

42; mean difference = ~3.06,

pos
P<0.001), anxiety (pre=17.10, SD=4.4 -
Post=10.30, SD=3.70; mean difference
P<0.001) and stress (pre=16.8, SD=
post=13.1,5D:
p<0.001)

6381,

59—

44; mean difference =372,

Significant reduction in the control group was found
in depression (pre=10.10, SD=3.17 - post=8.07,
0.001),
81~ post=11.20,

~533, p<0.001) and

SD=2.16; mean difference=-2.00,

anxiety (pre=16.50, SD-

SD=3.67; mean differenc

stress (pre=17.10, SD=371 - post=1280,

SD=2.47; mean difference = —4.28, p<0.001).

Significant differences in STAI scores were found

between the experimental (pre=24.04, SD=3.87
- post=1676, SD=4.10) and the control group
(pre=23.85, SD=2.82 - post=23.23, SD=2.70;

pe0.001)

Significant differences in SRSS were found betuween

7.88, SD=1151 -

the experimental (p
14.96, SD=12.68) and the control group
92, SD=7.92 - post=57.15, SD:
p<0001)

“The intervention group showed an increased
reduction in STALS (mean=38.5, SD=13.2)
compared with the control group (mean =458,
SD=10.4,1=3.60, p<0.001)

‘The intervention group showed an increased
reduction in PSQI (mean =5.6, SD:

0) compared
98,

with the control group (mean =7.1, SD=3.0,
003)

‘The experimental group showed significant
improvement in HAMD (pre=15.13, SD=333

- post=8.19, SD=354, p<0.001, d=202), HAMA
(pre=14.52,SD=3.13 - post=779, SD=3.60,
<0001, d=197), and AIS (pre=8.98, SD=3.45
52,5D=299, p<0.001, d=0.63)

— post
Nosignificant differences were found in the control
group in HAMD (pre=15.52,SD=3.43 -
Post=15.20, SD=3.64, p=0.080, d=0.16), HAMA
(pre=13.97,SD=2.72 - post=13.63, SD=3.24,
120, d=0.14), nor AIS (pre=8.67, SD=3.08
27,5D:

22,p=0070,d=0.16).

At post-test significant differences were found
between the control and intervention groups in
depression (mean control =4.67, mean

intervent

181, p<0.001) and stress (mean
control=4.25, mean intervention =271, p=0.004).
Nosignificant differences were found in anxiety
(mean control = 1.81, mean intervention =2.14,
p=0528).

‘The quality of seep and feeling tired after waking up
in the morning were also better in the intervention

group (p<0.050),

Asignificant reduction was found in BDI
(baseline=18.0 - follow-up=12.0, p<0.001, efect
size=0,617), EES (baseline =110 - follow-up=7.0,
<0001, effect size =0.618), and HAMA
(baseline=18.0 - follow-up=11.0, p<0.001, efect
size=0618).

No significant differences were found in the control

group in STAL'S (pre=46.72 - post=47.21;

t=-1259,p=0214, d=0.16) and STALT
(pre=1647 - post=146.00; t=0.487, p=0.629,
d=006).

Significant differences were found in the
experimental group in STALS (pre=45.03 -

post=38.27, 1=8.161, p<0.001, d=1.10) and
STALT (pre=
P<O.001,d=107).

7.34 - post=39.58, 1=7.962,

Significant diferences were found i anxicty
471,p<005),

23, Wilcoxon

(pre=296 - post
depression (pre=3.03 - post

26,
Wilcoxon =469, p <005), behavioral control

(pre=3.40 - post-5.63, Wilcoxon =4.60,p <005)

and positve afect (pre=2.96 - post=561,
Wilcoxon =—4.69, p <003)

Both groups showed a reduction in anxiety and

depressive symptoms. Anxiety experimental

(pre=8.6; post=5.6; p<0.001), depression

experimental (pre=6.9; post

An

y control (pre=9.57; post
64; post

depression control (pre

Significant differences were found between groups

in stae (experimental = 34.69; SD=1075;

control =45.75, SD=

3.01; F:

6,52 p<0.001) and
trait anxiety (experimental =38.31; control =46.50;
249 p=0.010),

Scores for depression in the experimental group.

(pre=145,SD=45 - post=12.1, SD=3.4) were
Tower than in the control group (pre =122, SD=3.6
- post=9.05, SD=2.1; p=0010).

Scores for anxiety in the experimental group
75, 5D 17,8D=35) were
=42

(pre

8- po

Tower than in the control group (pre =142,
10,5D=32; p=0030)
Lower stress levels were found in the experimental

sD: 5.1,8D=42)

- post.

group (pre=20.

1-post

compared with control group (pre =138, SD=4.5
020,

0.3,5D=33,

- post

Improvements in qu

oflife were found in the

experimental group (pre=69.2, SD=13.1 -

5.1, D=

.7) compared with the control

- post=829, SD=113,

“The SAS score from patients was significantly low
on the 14th day of isolation (mean=63.42,
SD=8.86) than on the 7th day (mean =73.81,
SD=9.71, p<0.01).

HAMD and HAMA were significantly decreased in

patients in the intervention group at week 1 (17-

HAMD, 1=-2.381, p=0.026; HAMA, (= -2.263,
p=0.033) and week 2 (17-HAMD, t=-3.089,
P=0.005; HAMA, t==-3746, P=0.001) when

compared with the patients in the control group

‘There were no significant improvements in the
PHQ-9.and GAD-7 (p>0.050). A significant

reduction in PTSD symptoms was found (

041).

‘The abservation group showed significant lower
GAD-7 (pre=538, SD=525 - post=3.69,
5D=2.99) compared with the control group.

(pre=5.72, SD=3.71 - post=5.77, SD=3.72,

~274;p=0.008)

‘The observational group showed lower PHQ-9

86 - post=3.69, SD=3.93)

(pre=5.05, 5D
compared with the control group (pre=5.20,
SD=2.88 - post=6.02, SD=3.74, 1==3.04;
2=0003).

‘The observational group showed lower PSQI
(pre=10.25, 5D 1,5D=242)
compared with the control group (pre=10.08,
SD=5.43 - post=09.72,SD=5.08,
012).

5 - pos

Significant improvements were found after the
n in SRSS (BL
P<0.001), PSQI (BL=1120 - FUR5.0, p<0.001),
PHQ-9 (BL=8.80 - FUx4, p<0.001), and GAD-7
(BL=1069 - FUx4, p<0.001).

intervent

2557 - FU=29.94,

“There were no significant differences in coping styles
between the experimental and control groups
0.241).

‘The experimental group obtained a significant

.61)
compared with the control group (mean =24.53,
SD=7.44, t=-2.82, p=0.006).

reduction in PANAS (mean =19.58, SD=

‘The experimental group obtained a significant lower
HADS (mean= 1171, SD=3.64) than those of the
control group (mean = 15.44, SD=3.56, 1=—4.00,
p<0.001).

Significant differences between the control
(mean=5.28, SD=0.63) and observational groups
(mean=4.33, SD=054) were found in SAS (t=5.24,
p=0007).

Significant differences between the control
(mean=534, 5D=0.71) and observational groups
(mean=4.58, SD=0.65) were found in SDS (1=6.38,
p=0008).

Total / partial
recovery

According to the version of the
GAD reported in the study, a
total recovery on anxiety was
found.

According to the version of the
PHQ reported in the study,a
total recovery on depression

was found.

According to the original
version of the HADS, a partial
recovery on anxiety and
depressive symptoms was
found.

According to the cut-off for
MAC-RE, a total reduction of
COVID-19 fears was found.

According to the original
version of the BALa partial
recovery was found in the
experimental and control

‘groups in anxiety symptoms.

According to the cut-off
reported in the study,
participants had non-clinical
symptoms of anxiety and
depression before the
intervention (scores on SAS and

SDS below 45 and 50 points)

According to the PCL-C cut-off
used in this study, a total
recovery on post-traumatic
symptoms was found in the
experimental group. A partial
recovery was found in the
control group.

According to the original
Version of the SDS, a total
recovery on depressive
symptoms was found in the
experimental group. A partial
recovery was found in the
control group.

According to the original
Version of the SAS, a partial
recovery in the experimental
and control groups was found in
ansiety symptoms.

According to the PSQI version
employed in this study a partial
recovery on sleep quality was
found on the experimental and

the control groups.

According to the cut-off
reported in the study a partial
recovery on symploms was
found.

Accordingto the original
version of the BDI, a partial
recovery on depressive
symptoms was found.
According to the original
version of the BAIL a partial
recovery on anxiety symptoms

was found.

According to the original
Version of the BDI-IL a partial
recovery on depression was
found in the experimental
group. According to the original
version of the BAILa partial
recovery from aniety was
found in the experimental
group. No recovery in the
control group in anxiety nor

depression,

According to the cut-off
reported in the study,
participants had non-clinical
symptoms of aniety; depression
and insomnia before the
intervention (scores on HAD.

and 181 below 8 points).

According to the cut-off of the
HADS reported in this study, a
total recovery on anxiety and
depression was found in the
intervention group. A partial
recovery was found in the
control group.

According to the cut-off of the
PSS reported in this study.a.
total recovery on social support
was found in the experimental

and control groups.

According to the cut-off
reported in the study,
pa

symptoms of depression and.

ipants had non-c

stress before the intervention
(scores on DASS below 4and 7

points respectively).

According to the cut-off of the
DASS-21 reported in this study,
a total recovery from depression
was found in the experimental
and control groups.

A partial recovery from anxiety
was found in the experimental
and control groups.

A total reduction on stress was
found in the experimental and

control groups

According to the cut-off of the
STAIreported in this study, a
total recovery on ansiety
symptoms was found in the
experimental group. Mild
symptoms of anxiety remained

stable in the control group.

According to the cut-off of the
PSQI reported in this study, a
total recovery on insomia was
found on the intervention

group.

According to the cut-off of the
HAMD reported in this study; a
partial recovery on depressive
symptoms was found in the
experimental group.

According to the cut-off of the
HAMA reported in this study, a
partial recovery on ansiety
symptoms was found in the
experimental group.

According to the cut-off of the
AIS reported in this study, a
partial recovery on insomnia
was found in the experimental
group. The control group did.
not recover from the anxiety,
depression and insomnia

symptoms.

According to the cut-off of the
DASS-21 reported in this study,
atotal recovery from
depression, anxiety and stress

was found in both groups.

According to the original
version of the BDI-IL a total
recovery on depressive
symptoms was found.
According to the original
version of the HAMA, a total
reduction on ansiety symptoms
was found.

According to the original
version of the EES, a total
reduction on sleepiness was

found.

According to the cut-off of the
STAIreported in this study, a
partial recovery from ansiety

was found.

‘The original version of the MHI

does not provide cut-off scores.

According to the cut-off
reported in the study; both
groups showed a total recovery
from anxiety and depressive

symptom.

According to the original

version of the

L a partial
recovery from anxiety
symptoms was found (scores at
postitest)

According to the original
version of the DASS-21, 3
partial recovery from depressive
and anxiety symptoms was

found in both groups.

According to the original
version of the SAS, a partial
recovery was found from

anxiety symptoms.

Authors do not report means at
posttest.Itis not possible to
establish whether a partial or

total recovery was found.

According to the cut-off
reported in the study for the
PC-PTSD, participants
presented non-clinical scores.

before the intervention.

According to the cut-off of the
GAD-7 reported in this study a
total recovery from anxiety was
found in the experimental
group.

According to the cut-off of the
PHQ-9 reported in this study. a
total recovery from depression
was found in the experimental
group.

According to the cut-off o the
PSQI reported in this study, a
total recovery from insomnia
was found in the experimental
group. The control group did
not recover from anxiety,
depression and insomnia
symptoms.

‘According to the SRSS version
used in this study, a partial
recovery on social support was
found.

According to the cut-off of the
PSQI reported in this study, a
total recovery from insomnia
was found.

According to the cut-off of the
PHQ-9 reported in this study, a
total recovery from depressive
symptoms was found.
According to the cut-off o the
GAD-7 reported in this study a
total recovery on anxiety was

found.

According to the cut-off o the
HADS reported in this study, a
partial recovery from anxiety
symptoms was found on the
experimental group. The control
‘group did not recover from

symptoms.

According to the cutoff of the
SAS reported in this study, a
partial recovery from ansiety

was found in both groups.

“We have included only the first authors’ name. GAD-7: Generalized Ansiety Disorder Assessment; PHQ-9: Patient Health Questionnaire; IS; Insomnia Severity Index; ICU: Intensive Care Units; EMDR: Eye Movement Desensitization and Reprocessing Therapy;
HADS: Hospital Anxiety and Depression Scale; BAI: Beck Anxiety Inventory; SDS: Self-Rating Depression Scale; SAS: Sel-Rating Anxiety Scale; NET: Narrative Exposure Therapy; PCL-C: PTSD ChecKlist-Civilian Version; PQSI: Pitsburgh Sleep Quality Index; BDI:

Beck Depression Inventory; PSSS: Perceived Social Support Scale; DASS-
Scale; HAMA: Hamilton Anxiety Scale; SCI

~90-R: Symptom Checklist-90-R; VR

epression Anxiety and Stress Scale-21; BL: baseline; FU: follow-up; STAI: Spielberg State-Trait Anxiety Scale; PSQ: Pittsburgh Sleep Quality Index; HAMD: Hamilton Depression Rating
irtual Reality; PANAS: Positive and Negative Affect Schedule.
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Author*,
year,
location
Alkhamees,
2021 (27)
Saudi Arabia

Bogucki
2022 (28)
United States

Callus, 2022
©9)
Italy

Chen, 2020
(30)

China
Dinapoli,
202 (31)
Taly

Edet, 2022
2)
Nigeria

Hu, 2020
(33)
China

Huang, 2020
G4)
China

Khawam,
2020 (35)
United States

Naskar, 2022
(36)
India

Nuertey,
2022(37)
Ghana

Sadeghi,
2021 (38)

Iran

Situmorang,
2021 (39)

Indonesia

Taube, 2023
(40)
Latvia

N=1.Male
62years old
Retired

N=1. Female
30years old,
Partnered.
College
degree.
Employed
within the
health care

sector.

N=1, male,

31 years old.

N=1. Female

9years old

N=1209
male; 3
female).
25-63years
old

(mean=52.3)

N=1. Male
27years old.
Unmarried.

Tailor.

N=1
Doctor,
employed in

arural clinic.

N=1. Female
30years old,
Married, with
a daughter
and currently
pregnant

(35 weeks of
gestation),
N=1

Female,
62years old,
divorced, two.
children.
Retired.

N=1

Female.
27years old.
Health-care

worker.

N=2.

Case 1:
30years old,
male.

Case 2:
Byears old,

male.

N=3, English
students. 20,
21and
24years old

N=1.Female,
33years old,

widow.

N=1. female,

72years old

Medical
history

No remarkable
medical history.
No familial

antecedents.

No psychiatric

antecedents.

In December 2019
pychotherapeutic
are.

Not reported.

Not reported.

No remarkable
medical and
psychological
history.

No familial
antecedents.
No remarkable

medical history.

Not reported

Lifelong
generalized
worrier. History

of panic ttacks,

Recurrent
Depressive
Disorders.

No remarkable

psychological

Not reported.

Not reported.

Not reported.

COVID-19
characteristics

COVID-19 patient Obsessive-

(No date reported). Compulsive
Disorder

Diagnosed with PTSD.

COVID-19 in April 2020,

Re-diagnosed with

COVID-19in mid-June

2020.

Diagnosed with Post-

COVID-19 syndrome in

October 2020.

Diagnosed with Anxiety and

COVID-19in March 2020, panic.

Hospitalized.

Diagnosed January 22, 2020
Hospitalized.

Major Depressive

Disorders.

COVID-19 survivors
(October 2020~February
2022)

Diagnosed and recovered
from COVID-19 (No date

Major Depressive
disorder with

reported). severe anxious
Admitted into the ward due | distress.
to psychological Severe suicidal

manifestations, ideation.

Beginning of symptoms i Severe anxiety and

January 2020. depression.
Hospitalization in an

infectious discase hospital

Diagnosed with Depression and

COVID-19in February Anxiety.

2020.

Hospitalization in the

hospital

Diagnosed with COVID-19 Generalized

(No date reported). anxiety disorders

Hospitalized. and cute anxiety

attacks.

Diagnosed with COVID-19
(No date reported).

Severe depression.
Self-harm attempt.
Hospitalized in ward

isolation.

COVID-19 patients on

Depression and

isolation wards.

COVID-19 survivors (No PTSD

date reported) Depression

Asymptomatic COVID-19.

Cared for in her own home.

Anxiety, panic,
depression, stress,
insomnia,

delusions of death.

Severe infection in October  Depression and

2021, Re-infection, less anxiety.
symptoms in March 2022.
Persistent COVID-19

symptoms.

Psychological
intervention

Escitalopram and Cognitive
Behavioral Therapy (CBT).
Dropped out of CBT afier

the 2nd visit.

Cognitive Processing
therapy (CPT): ider

evaluating and

restructuring cognitive
distortions related to
traumatic events.

One session per week, 12

sessions.

22 sessions over 2months:
relaxation and breathing
Calls, videocalls,
WhatsApp.
Psychotherapy.
Pharmacotherapy

(escitalopram, lorazepam).

Eye Movement

Reprocessing Therapy
(EMDR), 8-16 weekly
treatment sessions.

10 patients were receiving

pharmacotherapy.

Supportive psychotherapy
and pharmacotherapy
(amitriptyline).

Interpersonal
Pychotherapy (IPT):
empathy, psychoeducation
“sick role; family
communication.

3 sessions in one week. No

pharmacotherapy.

Dialectical Behavioral
‘Therapy (DBT): release
intensive emotion, psycho-

education, mindfulness,

breathing, distress tolerance
and interpersonal skills.

3 sessions. No
pharmacotherapy.

Daily support
psychotherapy (telephone).
Pharmacotherapy
(Lorazepam, gabapentin

and melatonin).

Paychotherapy: twice daily
sessions, video
conferencing,
Pharmacotherapy
(Escitalopram and

clonazepam).

Case 1: 13 counseling
sessions (psychoeducation
and cognitive therapy
approach).

Case 2: 4 sessions: social
support, positive recovery,

relaxation.

Emotion-Focused Therapy
(EFT): interpersonal
communication and
individual emotions.

No pharmacotherapy.

Music therapy: participant
is encouraged to sing a song
she loves and to create new
Iyrics using this song. One
session.

Virtual art, music, drama,
dance, movement therapy,
psychotherapy and
occupational therapy.
Pharmacotherapy

(antidepressants).

Outcomes

No formal assessment

was reported.

- PCLC:
30-3;

general
population;
36-4

pecialized

‘medical clinics;

45-50=mental
health clinics.
- PHQ9.
- GAD7.

Online questionnaire:
- GAD

- PHQ

18t

DSM-5

Event Scale-Revised
(IES-R); Adverse
Childhood Experiences
(ACE); Dissociative
experiences Scale
(DES-TT; cut-off
30=dissociative
symptoms; 40=PTSD)

DSM-5

- GAD
~ HAMA
- PHQ9
~ HAMD-17

~ HAMD-17,
~ MADRS.
- HAMA.

Clinical interview.

No formal assessment

was reported.

Case 1: DASS
Case 2: Subjective Units
of Distress (SUB)

~ PCL>50.
- BDLO-13

imal;
14-19=mild;
20-30=moderate,
>30=severe
depressive

symptoms.

Not reported.

Clinical Global
Impressions Scale
(CGL-s)

PHQ9

Results

Self-reported reduction in
intrusive thoughts (60%
reduction on a scale from 0 to
100). He reported that most of
these thoughts had disappeared.
He resumed his routine and daily

activities.

Reduction in PCL-C (session
0=53 points - session 12=21
points; 60% reduction),
PHQ-9 (score=0) and GAD-7
(score=5) remained under the

clinical cut-off point at session 12.

In the final assessment no
psychological problems were

reported.

Psychological symptoms

improved and remilted.

A significant decrease was found
in the IES (p=0.005) ad DES
(p=0032)

Symptoms resolved in six weeks.
He resumed work nine weeks
after discharge. Clinical
symptoms were not present at

12weeks after discharge.

GAD-7 reduced from 20 to 5
points. HAMA decreased from 41
106 points

PHQ-9 decreased from 21 t0 2
points. HAMD-17 decreased

from 2310 2 points.

HAMD- 17 scores were reduced
from 13 to 3 points. MADRS,
scores decreased from 19 to 2
points.

HAMA scores decreased from 15

points to 1.

Anxiety symptoms improved with

her respiratory symptoms

Suicidal ideation was reduced in
frequency and intensity:
She resumed work after 1 week of

staying at home.

Case 1: reduction in anxiety

(pre=21 - post

), depression
(pre=24 - post=12) and stress
(pre=25 - post=12) was
observed.

Case 2: subjective Units of
Distress decreased from 9 to 3
points.

Reduction in PCL: P1 (BL=72.3
- FU=39.6, RCI=5.88-5.81), P2
(BL=78.0 - FU =49.0 RCI =5.32-
5.15),P3 (BL=66.3 - U=383,
RCI5.02-4.97),

Reduction in BDI: P1 (BL=27.3
- FU=113, RCI=5,65-5.54), P2

RCI=5.55-5.21), P3 (BL=29 -
FU=110,RCI=591-6.25)
Atthe end of the session, she
reported that anxiety, panic,
depression, tress, insomnia and
delusions of death had decreased

to5.

She continued with psychiatrist
after hospital discharge. Her
‘mood improved, she had more
energy and coped with daily
tasks.

She did not experience anxiety.

Total / partial recovery

No cut-off reported, neither size.
effect nor significance of change was

calculated.

According to the PCL-C cut-off used
in this study, a total recovery in PTSD
was found.

Accordingto the cut-off of the
original version of the PHQ-9,  total
recovery on depression was observed.
According to cut-off of the original
version of the GAD-7, a partial
recovery on anxiety symptoms was.
found.

No cut-off reported, neither size.
effect nor significance of change was

calculated.

No cut-off reported, neither size.
effect nor significance of change was

calculated.

According to the cut-off reported in

the study, participants had non-
clinical symptoms of PTSD before the
intervention (scores on DES below 30

points).

No cut-off reported, neither size
effect nor significance of change was
aleulated

According to cut-offof the original
version of the PHQ-9, a total
recovery on depressive symptoms
was observed.

According to cut-off of the original
version of the GAD-7 a partial
recovery on anxiety symploms was

found.

According to the HAMA cut-off used
in this study, a total recovery on
anxiety symptoms was found.
According to the MADRS cut-off
used i this study a total recovery on

depressive symptoms was found.

No cut-off reported, neither size
effect nor significance of change was
aleulated

No cut-off reported, neither size.
effect nor significance of change was

caleulated.

No cut-off reported, neither size
effect nor significance of change was

calculated.

According to the cut-off of the PCL
reported in this study, a total
recovery on post-traumatic
symptoms was found.

According to the cut-off of the BDI
reported in this study a total recovery

on depress

& symptoms was found.

No cut-off reported, neither size.
effect nor significance of change was

calculated.

No cut-off reported, neither size.
effect nor significance of change was

calculated.

“We have included only the first authors’ name. CBT, Cognitive Behavioral Therapy; PCL-C, PTSD Checklist-Civilian Version; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder Scale-7; DSM-5, Diagnostic and Statistical Manual of Mental
Disorders; HAMA, Hamilion Anxiety Scale; HAMD-17, Hamilion Depression Rating Scale-17; MADRS, Montgomery-Asberg Depression Rating Scale; PTSD, Post-traumatic Stress Disorder; RCI, Reliable change index; BL, baseline; FU, follow-ups ISI, Insomnia
Severity Index; DASS, Depression Anxiety Stress Scales.
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Web Of science Pubmed
0=1006 n=353

Scopus
0=1803

PsyeINFO
=183

Cochrane CINAHL Additional searches
0=248 2=101 n=145

Total mumber of records
identified
0=3839

Records screened after
removing duplicates
2=2117

* Manual (n=413)

Full-text_articles_assessed
for eligibility
=117

Studies inchded for
synthesis
=43

* Language different from English or Spanish (n=21)

Records excluded (N=2000). Reasons:

* No provide psychologicaltreatment (n=04)
* Notfocusedon COVID-19_patients (a=855)
* No focusedonED (n=19)

* No article (a=77)
* Systematic review (n=180)
* Theory reports without efficacy data (n=9)
* Protocols andtrials registrations (n=33)

* Language different from English or Spanish (n=7)

Records exchided (N=74). Reasons:

* No provide psychologicalreatment (n=5)
* Notfocusedon COVID-19_patients (a=25)
* No focusedonED (n=§)

* o aticle (a=5)
* Systematic review (n=1)
* Theory reports without efficacy data (n=9)
* Protocols andrials registrations (n=1)
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Variable

Adjusted Crude Adjusted Crude Adjusted Adjusted
Age 1,03 (1.00-1.06)* 1.02(096-1.08) 094(091-098)* 0.93 (0.87-1.00) 098 (0.95-1.01) ©) 1,03 (1.00-1.07)* 101 (0.96-1.07)
Sex Male 1 1 1 1 1 1 1 1
Female 112(0.71-1.75) © 147 (0.90-2.42) 151 (0.86-2.61) 128 (0.80-2.06) © 112 (0.71-1.76) “)
Education MD, Ph.D. (Doctorate) 1 1 1 1 1 1 1 1
fevel Doctorate > 073 (0.46-1.17) © 1.23 (0.73-2.05) ) 122(0.75-1.99) ©) 0.76 (0.47-121) ©
Work experience | 5> 1 1 1 1 1 1 1 1
(in years) 510 1.23(0.74-2.05) 0.99(0.49-199) 062 (0.35-1.10) 083 (0.35-1.92) 089 (0.52-1.50) 085 (0.49-1.45) 1.25(0.75-2.08) 103 (0.51-2.07)
>10 1.90 (1.03-3.50)* 110 (0.40-3.03) 045 (0.23-085)* 136 (0.41-4.48) 049 (0.25-0.98)" 049 (0.24-0.99)" 1.98 (1.07-3.66)* 117 (042-3.22)
Job Physicians' 1 1 1 1 1 1 1 1
category Nursing categories 0.94(0.56-159) 1,60 (0.84-3.03) 1.73 (0.95-3.30) 0.61(0.25-1.44) 1.14(0.67-1.93) 099 (0.57-171) 0.91(0.54-154) 154 (0.81-2.93)
Others® 297 (157-5.59)* 376 (1.72-8.21)* 027 (0.14-051)* 0.19(0.07-047)* 046 (0.23-0.93)* 0.46 (0.21-103) 287 (152-5.42)* 363 (1.66-7.93)*
Hiring status Offcial/Permanent 1 1 1 1 1 1 1 1
Contractual employment | 057 (0.302-1.09) “ 290 (1.48-5.69)* 173 (0.75-3.98) 203 (1.03-4.02)* © 055 (0.29-1.06) ©
Temporary 100 (0.53-1.88) © 218 (113-4.19)* 101 (0.41-2.45) 092 (0.46-1.86) ©) 0.96 (0.50-1.82) )
Marriage Single 1 1 1 1 1 1 1 1
status Married 191 (1.19-3.08)* 1.64 (0.94-2.85) 0.86 (0.52-1.44) ) 097 (0.60-1.59) ©) 1.95 (1.21-3.15)* 1.67 (0.96-2.91)
Mentalillness | Yes 1 1 1 1 1 1 1 1
Histury No 106 (0.63-1.79) ) 109 (0.62-1.91) ) 105 (0.61-1.81) ) 108 (0.64-1.82) )
Directexposure | Yes 1 1 1 1 1 1 1 1
No 224 (L14-4.41)* 0.82(0.32-209) 023 (0.11-045)* 0.84(0.29-2.39) 053 (0.25-1.13) 0.84(034-205) 221 (112-435)* 082 (032-2.09)
Shif type Day 1 1 1 1 1 1 1 1
Night 0.43(0.22-0.82)* 0.48(0.21-1.07) 581(252-1340% 484 (1721365 151 (0.78-2.92) ©) 0.42/(0.21-0.80)* 0.48 (021-1.07)
Cycling (Day and Night) 057 (0.34-0.96)* 0,60 (0.30-1.18) 282 (163-4.85) 244 (111-536)* 130 (0.76-2.23) ) 057 (0.34-0.95)* 0,60 (0.30-1.19)
Number of shifs | 8> 1 1 1 1 1 1 1 1
(in months) >8 0,60 (0.38-0.95)" 0.82(0.46-1.46) 253 (1.53-4.18)* 128 (0.66-2.49) 094(0.59-151) © 0.60 (0.38-0.95)" 0,82 (0.46-1.46)
Income 210 1 1 1 1 1 1 1 1
(in millions) 10> 103 (0.65-1.62) © 146 (0.89-2.39) 116 (0.58-2.32) 110 (0.69-1.77) © 1,00 (063-1.58) )

Suicide Ideation (S1), Emotional Exhaustion (EE), Depersonalization (DP), Reduced Personal Accomplishment (PA), Doctor of Medicine (MD), Doctor of Philosophy (Ph.D.) (Academic Doctorates other than MD)
The data are presented as odds ratio (OR) and Confidence Interval (CI) (OR (C).

“p-values under 0.05 are considered statistically significant,

Multivariate logistic regression analyses were done for variables (uncategorized) with a P-value of 0.2:
‘Refers toall nursing categories (nurses, care assistants, etc.).

‘Refers to all Hospital personnel other than physicians and nurses.

in the crude analysis. Refers to all types of physicians (general and specialist).
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Age Overall Sl score Overall EE score Overall DP score Overall PA score

Age 1 = =) =) (=)
Overall Sl score 0.001 1 =) =) =)
Overall EE score —0.177%% 0.115% 1 (=) =)
Overall DP score —0.142% 0098 0.372%% 1 =)
Overall PA score 0.166+* ~0.110 ~0.648% ~0240% 1

Suicide Ideation (S1), Emotional Exhaustion (OE), Depersonalization (DP), Personal Accomplishment (PA).
p-values under 0.05 were considered statistically significant *p-value <0.05, **p-value <0.01
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AELELIES

Post-traumatic

stress disorder
(PTSD)

Severe PTSD

Women

Age (years)

University studies

Has a sentimental partner

Friend or acquaintance
with COVID-19

Friend or acquaintance
who died from COVID-19

Family at home with
COVID-19

Family away from home
with COVID-19

Close family died from
COVID-19

Distant family died of
COVID-19

Respondent could have
COVID-19

Surveyed with confirmed
COVID-19

With severe depression
(DASS-21 test)

With severe ansiety
(DASS-21 test)

With severe stress (DASS-

21 test)
Country of residence
Peru

Chile
Mexico
Paraguay
Colombia
Bolivia
Panamd
Ecuador
Costa Rica
El Salvador
Honduras

Guatemala

155 (1.42-1.68) <0.001

0.98 (0.98-0.98) <0.001

Did not enter the model

0.92(0.85-0.99) 0.025

114 (1.05-1.23) 0.002

Did not enter the model

Did not enter the model

103 (094-1.13) 0.483

120 (1.04-1.38) 0,010

106 (095-1.19) 0.299

101 (0.88-1.16) 0.860

Did not enter the model

174 (1.57-1.94) <0.001

189 (1.68-2.11) <0.001

150 (134-1.68) <0.001

Comparison category
1,54 (1.39-1.70) <0.001
107 (0.94-1.22) 0.303
145 (1.27-1.66) <0.001
100 (0.85-1.19) 0.956
137 (118-1.59) <0.001
117 (096-1.41) 0.112
101 (0.83-1.22) 0.937
146 (1.20-1.77) <0.001
140 (1.11-1.77) 0.005
0.96 (0.71-1.29) 0.763
0,60 (0.35-1.03) 0.066

151 (1.34-1.71) <0001
0.98 (0.98-0.99) <0.001

Did not enter the

model

Did not enter the

model

112 (100-1.27) 0.059

Did not enter the

model

Did not enter the

model

0.99 (0.86-1.13) 0.832

1.28 (105-1.58) 0.017

Did not enter the

model

1.05(0.87-1.27) 0.631

113 (0.81-1.57) 0479

2.82(2.33-3.40) <0.001

1.99 (1.63-2.42) <0001

1.87 (1.54-2.26) <0.001

Comparison category
167 (1.44-1.93) <0.001
1,00 (0.81-1.24) 0.968
148 (1.21-1.80) <0.001
104 (0.82-1.32) 0.731
1,56 (1.25-1.93) <0.001
1,06 (0.77-1.45) 0.727
L1 (0.86-1.43) 0.410
1,57 (1.18-2.08) 0.002
1,39 (0.97-2.00) 0.073
138 (0.93-2.04) 0.111

0.84(0.43-1.63) 0.605

Relative risks (left), 95% confidence intervals (within parentheses), and p-values (right) were
obtained with generalized linear models, the log-link function, and models for robust
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Variable

Education

level

Work.
experience

(in years)

Job category

Hiring

status

Marriage

status,

Mental
illness

History

Direct

exposure

Shift type

Number of
shifts

(in months)

Income

(in million)

Suicide Ideation (S1), Emotional Exhaustion (EE
other than MD).

Male

Female

MD, Ph.D. >

> MD, Ph.D.

>10
Physicians’
Nursing
Categories'
Others*
Official
Contractual
Employment
Temporary

Single

Married

No

Day

Night

Cycling (Day

and Night)

82

>8

210

>10

84
(52.2)
7
(47.8)
%
(59.6)
6
(40.4)
7
(47.8)
58
(36.0)
2
6.1y
64
(39.8)
7
(46.6)
2
13.7)
26
(16.1)
7
(46.6)
60
(37.3)
7
(44.1)
90
(55.9)
4
(25.5)
120
(74.5)
16
90.7)

15(9.3)

46
(28.6)
38
(23.6)
77
(47.8)
6
(39.1)
98
(60.9)
7
(46.0)
87
(54.0)

71
(493)
7
(50.7)
9%
(66.7)
18
(33.3)
56
(38.9)
52
(36.1)
36
(25.0)
16
(319)
51
(35.4)
47
(32.6)
2
(20.1)
18
(33.3)
67
(46.5)
2
(29.2)
102
(70.8)
35
(243)
109
(75.7)
nz
(813)
27
(18.8)
53
(3.1
2
(153)
60
(41.7)
7
(51.4)
70
(48.6)
6
(4s.1)
7
(549)

The data are presented as frequency (percentage) (1 (%)).
Cutoff values for SI: 0)>0YES), EE: 18 [>18Yes, DP: (>5YES), PA: 40 (40> Yes)].
“p-values under 0.05 are considered statistically significant (based on Chi-square or Fisher’ exact tests as relevant). Refers to all types of physicians (general and specialist).

‘Refers to all nursing categories (nurses, care assistants, tc.).
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\ELELIES Post-traumatic Severe PTSD

stress disorder
(PTSD)

Women 180 (1.63-1.96) <0.001 | 194 (1.70-221) <0001
Age (years) 0.97 (0.97-0.98) <0.001  0.97 (0.96-0.97) <0.001
University studies 1.01 (0.93-1.10) 0.836. 1.09 (0.96-1.24) 0.175
Has asentimental partner 086 (0.80-093) <0.001 | 091 (081-103) 0.126

Friend or acquaintance with
COVID-19

126 (1.16-137) <0.001 | 131 (1.16-148) <0.001

Friend or acquaintance who

107 (098-118)0.132 107 (0.93-123) 0.321
died from COVID-19

Family at home with

L11(093-133)0241 | 1.19(0.92-154) 0178
COVID-19

Family away from home

117 (L07-1.28) 0.001 116 (1.01-1.34) 0.034
with COVID-19

Close family died from

132(115-151)<0.001 | 141 (115-173) 0.001
COVID-19

istant family died of

123(1.10-137) <0.001 | 103 (0.86-1.24) 0.720
COVID-19

Respondent could have
COVID-19

125 (L08-1.45) 0.002 | 1.39 (L13-1.72) 0.002

Surveyed with confirmed

119(093-152)0159 155 (1.12-2.14) 0.008
COVID-19

With severe depression

401(377-427) <0.001 | 7.74 (7.00-8.56) <0.001
(DASS-21 test)
With severe anxiety (DASS-
S 385(361-4.11)<0.001 | 648 (5.83-7.20) <0.001
test

With severe stress (DASS-21
420 (3.95-4.46) <0.001 | 7.54(6.82-8.33) <0.001

test)

Country of residence

Peru Comparison category | Comparison category
Chile 172 (154-1.93) <0001 | 2.14 (1.82-2.52) <0.001
Mexico 119.(103-137) 0019 113 (0.90-1.42) 0.293
Paraguay 138 (120-159) <0001 | 144 (116-178) 0.001
Colombia 099(0:82-120)0.938 104 (0.78-138) 0.784
Bolivia 139 (118-164) <0001 | 155 (1.21-1.98) <0.001
Panama 097 (0.78-1.19) 0745 0.80 (056-1.13) 0.206
Ecuador L11(089-138)0350  1.31/(0.96-1.78) 0.085
Costa Rica 136 (111-166) 0003 1,50 (1.12-2.03) 0.007
El Salvador 115 (090-1.48) 0258 | 111 (0.75-1.65) 0.595
Honduras 0.87(063-121) 0402 113 (073-174) 0.580
Guatemala 043(024-077) 0,005 0.53 (024-1.15) 0.107

Relative risks (left), 95% confidence intervals (within parentheses), and p-values (right) were
obtained with generalized linear models, the log-link function, and models for robust
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Variable Percentage
Sex Male 155 508
Female 150 92
Education level | MD, Ph.D. (Doctorate) 192 6
Doctorate > 13 37
Work 5> 133 436
experience 5-10 1o 361
(In years) 10 0 203
Job category | Physicians' 1o 36.1
Nursing Categories* 126 413
Others’ 6 26
Hiringstatus | Official 55 18
Contractual employment 123 404
Temporary 127 416
Marriage status | Single 3 37
Married 192 6
Mentalillness  Yes 76 219
History No 29 751
Direct Yes 263 862
exposure No 42 138
Shif type Day 108 354
Night 60 197
Cyeling (Day and Night) 137 449
Shift numberin | 8> 137 449
months >8 165 551
Income (in 2100 139 456
Million Rial®) 199 > 166 544
st No 238 78
Yes 67 2
EE No 92 302
Yes 213 698
pp No 198 649
Yes 107 351
PA No 161 528
Yes 144 472

Suicide Ideation (S1), Emotional Exhaustion (EE), Depersonalization (DP), Personal
Accomplishment (PA), Doctor of Medicine (MD), Doctor of Philosophy (Ph.D.) (Academic
Doctorate other than MD).

Cutoff values for S1:0) > 0YES), EE: 18 (>18¥es, DP: (>5YES), PA: 40 (40> Yes). Refers to all
types of physicians (general and specialist- including medical interns and residents),

‘Refers toall nursing categories (nurses, care assistants, etc.).
‘Refers o all Hospital personnel other than physicians and nurses.

“Rial is the currency of Iran) an income of 100 million rials per month is considered the
average income of an average urban family in terms of economic ability in Tehran, the
capital of Iran).

The equivalent value of Rial is 0.000002 US dollars.
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Fear of COVID-19

Variable Model | Model Il Model Ill Model IV
B (standard B (standard B (standard B (standard
error) error) error) error)

Gender 0.184(0.426) 0.667 0.115 (0.426) 0788 0627 (0482) 0194 0.064 (0.426) 0.880
Age 0.068 (0.072) 0344 0.064 (0.072) 0375 0.064(0.072) 0370 0.074(0.072) 0307
Education level® 1286 (0.765) 0093 1263 (0.762) 0.098 1.112(0.760) 0144 1412(0.762) 0.064
Sexual orientation® -0.332(0.433) 0443 -0321 0.432) 0.458 0011 (0.440) 0.980 ~0.356 (0.431) 0.409
Transgender -0.319(1.225) 0.795 -0212(1.221) 0.862 -0247(1.215) 0839 ~0.168 (1.219) 0.891
Affective symptoms 1588 (0.218) <0001 1512(0.219) <0.001 1.344(0.227) <0.001 1403 (0.226) <0.001
Family support 0.148 (0.061) 0012 0.179(0.062) 0.004 0.139 (0.061) 0023 0.144 0.061) 0018
Perceived familial = - 0.085 (0.034) 0010 = = = =

sexual stigma

Internalized sexual = = = = 0.073 (0.021) 0.001 - -
stigma

Microaggression - - - - - N 0054 (0.019) 0.004
F 8292 8.115 8.900 8358

prvalue <0001 <0.001 <0001 <0001

Adjusted R* 0071 0078 0086 0081

B, regression coeffcint.
‘Female as the reference.
High school or below as the reference.
sexual as the reference.
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AELELIES Fear of COVID-19 Scale (score)

M (SD) t value F Value of p
Gender
Female 15.45 (5.0) —6.11 <0001
Male 13.16 (5.01)
Age
18-24 years 1488 (5.17) i _—
25-35 years 1491 (4.87)
> 35 years 1391 (5.75)
Religious belief
No 14,05 (4.97) -2.68 <0001
Yes 15,35 (5.22)
Spiritual practice
No 1479 (5.21) 024 0.462
Yes 15.02 (5.06)
Believe in lfe afier death
No 1440 (5.05) -109 0018
Yes 15.22(5.22)
Population of town/city
<10,000 inhabitants 16,06 (5.74)
182 0.009
10,000-100,000 inhabitants 1458 (4.91)
> 100,000 inhabitants 1458 (5.05)
Type of housing
Flat without balcony; terrace or courtyard 14,64 (5.26)
House without garden or courtyard 15.58 (6.31) 165 0,859
Flat with balcony, terrace or courtyard 14,87 (496)
House with garden or courtyard 14,87 (5.28)
Leisure-time physical activity
1do no exercise - I spend my free time almost exclusively sitting down 15,05 (5.25)
Toccasionally do sports or physical exercise 1492 (5.29) 096 0524
1do physical exercise several times a month 15.20 (5.09)
Tdo sports or physical exercise several times a week 1456 (5.05)
Current smoker
No 1487 (5.22) 128 0854
Yes 1479 (4.68)
Frequency of alcohol consumption in the past 12months
Never 15.20 (5.60)
Less than once a month 15.43 (5.54)
127 0,099
Monthly 14,65 (4.86)
Weekly 14.03 (4.50)
Daily or almost daily 15.15 (5.10)
Self-assessed state of health in the past 12months
Very good 13.41(4.95)
Good 1462 (4.93)
207 <0001
Average 16.02(5.37)
Bad 17.13 (5.90)
Very bad 16,00 (5.15)
Variables Pearsonls © Value of p
Number of people sharing the accommodation ~0.070 0777

M, Mean; SD, Standard deviation.
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Variables % of respondents who completed the Statistical test value
instruments on day 720

Yes (N =146) No (N =770)
N (%) N (%)

Gender r=2224 0.136
Female 123 (84.2) 607 (78.8)
Male 23(158) 163 (21.2)
Age—mean (SD) 3978 (96) 37.1(34.1) 0789
Lives alone #=0037 0.848
Yes 25(17.4) 129 (16.7)
No 121 (526) 641(833)
Psychiatric treatment 1305 0253
Yes 19(13.0) 76(9.9)
No 127 (87.0) 694(90.1)
Occupation 7=2685 0.101
Nurse 51(34.9) 325 (42.2)
Other 95(65.1) 445 (57.8)
Works ina public hospital £=0291 059
Yes 111 (76.0) 601 (78.1)
No 35(24.0) 169 (21.9)
Works in the COVID-19 frontline 0585
Yes 110 (75.3) 598 (77.7)
No 36(24.7) 172(223)
s concerned with being
Yes 116(79.5) 612(79.5) 7 =0.000 0.994
No 30(20.5) 158 (20.5)
I satisfied with protective measures 0527
Yes 120 (82.2) 649 (843)
No 26(17.8) 121 (15.7)

cal significance at p <0.05.
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Predictors 2020

Europe

Unadjusted (1)

Adjusted (2)

Unadjusted (3)

Adjusted (4)

Constant 1.22** (0.4, 2.00) 165" (0.51,2.79) 0.64** (0.20, 1.08) —1.36 (—3.87, 1.16)
Health risk 0.03 (~0.09, 0.16) 0.05 (—0.08, 0.17) —0.01 (0.0, 0.06) 0.01 (~0.06, 0.09)
Economic risk 0.09 (—0.001,0.17) 0.08 (~0.01,0.17) 0.16"* (0.11,0.21) 0.10%* (0.04,0.15)
Trust government —0.25" (—0.45, —0.04) —0.27* (—0.48, —0.07) —0.06 (—0.14,0.01) ~0.04 (~0.12,0.04)

Trust business

—0.08 (—0.27,0.12)

—0.06 (—0.25, 0.14)

—0.06 (—0.15,0.04)

—0.05 (—0.14, 0.05)

Social solidarity 0.12* (0.01,0.23) 0.12* (0.005, 0.23) 0.22%* (0.15,0.29) 0.17%* (0.09, 0.24)
Age 0.000 (—0.00, 0.09) 0.04 (~0.01, 0.09)
Gender —0.0003 (—0.30, 0.30) —0.04 (—0.19,0.12)
Education —0.09 (—0.19,0.01) —0.09"** (—-0.14, —0.04)
Unemployment rate 0.03 (—0.0002, 0.06)

Health expenditure

0.14 (—0.04, 0.32)

Out-of-pocket pay

0.04*** (0.01, 0.06)

Case fatality 0.61 (~2.79,4.02)
Observations 417 417 1,160 1,160
R 0.04 0.05 0.07 0.12
Adjusted R* 0.03 0.03 0.07 011

Residual Std. Error

136 (df = 411)

1.36 (df = 408)

127 (df = 1,154)

124 (df = 1,147)

E-statistic

333

245*

17.53%*

13.26***

*p < 0.05;**p < 0.01;***p < 0.001. Unadjusted models examining only individual-level variables. Adjusted models include estimates for age, gender, and educational level (individual-level
covariates) and unemployment rate, %GDP expenditure in healthcare, out-of-pocket payments, and COVID-19 case-fatality rate. Countries included Europe: Germany; Greece; the Netherlands;
Spain; and the United Kingdom. Only Europe has variations in country-level covariates, thus no such information is shown for the United States.
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February 2021 August 2021

Predictors 2020 Unadjusted (1) Adjusted (2) Unadjusted (3) Adjusted (4)
Constant 0.94%* (0.65, 1.23) L13** (0.62, 1.64) 104" (0.74, 1.34) 1.14°* (0.61, 1.68)
Health risk ~0.01 (~0.06,0.04) 0.004 (~0.04, 0.05) ~0.05% (~0.10, —0.001) —0.02 (~0.07,0.03)
Economic risk 0.14*** (0.11, 0.18) 0.09*** (0.05, 0.12) 0.14*** (0.11,0.18) 0.09*** (0.5, 0.13)
Trust government —0.08* (~0.13, —0.03) —0.08** (~0.14, —0.03) —0.10%** (—0.15, —0.04) —0.10*** (~0.16, —0.05)
Trust business ~0.06* (~0.13, —0.002) —0.04 (—0.10,0.02) —0.04 (—0.11,0.02) ~0.02 (—0.08,0.04)
Social solidarity 0.13%* (0.09, 0.17) 0.10%** (0.06, 0.14) 0.17°* (0.12,0.21) 0147 (0.09, 0.18)
Age —0.005 (—0.04,0.03) 0.01 (~0.02,0.05)
Gender —0.03 (—0.13,0.08) 0.01 (~0.10,0.11)
Education ~0.04* (~0.08, —0.01) —0.07%** (~0.11, —0.04)
Unemployment rate 0.03*** (0.02, 0.04) 0.02%* (0.01,0.03)
Health expenditure —0.02 (—0.04, 0.001) —0.01 (—0.03,0.001)
Out-of-pocket pay 0.01*** (0.005, 0.02) 0.01%** (0.01, 0.02)
Case fatality —127 (-271,0.16) —2.01* (—3.48, —0.53)
Observations 2,968 2,968 2,602 2,602

R 0.04 0.07 0.05 0.08
Adjusted R* 004 0.07 0.04 0.07

Residual Std. Error 1.35 (df = 2,962) 1.33 (df = 2,955) 131 (df = 2,596) 1.29 (df = 2,589)
F-statistic 25557 18.28" 25217 18.147%*

*p < 0.05**p < 0.01; ***p < 0.001. Unadjusted models examining only individual-level variables. Adjusted models include estimates for age, gender, and educational level (individual-level
covariates) and unemployment rate, %GDP expenditure in healthcare, out-of-pocket payments, and COVID-19 case-fatality rate.
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Variables Odds 95% Confidence p value

ratio interval
Marital status 0.069
Married 1
Single 0.259 0.052-1.284 0.098
Divorced or widowed 0391 0.075-2.036 0265
Professional qualifications 0118
Junior 1
Intermediate 0.402 0.156-1.039 0.060
Associate senior 0371 0.145-0.950 0.039

COVID-19 infection 2091 09534587 0.066
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Characteristics Doctor(n =399) Nurse(n = 478)

PHQ-9 PHQ-9
<10 >10 <10
Sex 0437 0755 <0001
Male 3 131 180 87 5 2 011
Female 88 3 55 391 195 196 0036
Age, years 0.683 0.643 <0001
18-30 47 17 30 170 89 81 0.069
31-40 177 71 106 22 us 124 0079
41-50 124 53 71 57 27 30 056
51-60 50 2 2 9 6 3 021
>60 1 1 0 0 0 0 NA
Marital status 0.169 0.040 <0001
Married 362 150 212 356 168 185 0.121
Single 35 12 2 13 65 3 0016
Divorced or widowed 2 2 0 9 7 2 >099
Living with children <16y 0218 0173 0.166
Yes 274 107 167 307 147 160 0032
No 125 57 68 171 % 78 0135
Living with elders 65y 0079 ons <0001
Yes 28 81 137 186 85 101 0082
No 181 8 98 292 155 137 0.127
Grade of employing hospital 0314 0816 0077
Grade-A Tertiary 176 66 1o 25 122 123 0012
Grade-B Tertiary 130 60 70 127 53 6 0.669
Grade-A Secondary and others 9 38 55 106 56 50 0091
Professional qualifications 0.686 0077 <0001
Junior 8 35 18 257 133 124 0129
Intermediate 190 7 us 198 91 107 0197
Associate senior 101 4 60 23 16 7 0012
Senior 2 13 12 0 0 0 NA
Working years 0817 0534 <0.001
05 59 2 38 130 6 61 0026
6-10 76 3 2 133 67 66 0433
1-15 9 36 57 us 58 57 0091
16-20 70 30 0 9 19 30 0656
>20 101 4 58 51 27 2 0226
Total vaccination 0.097 0.986 0.126
Yes 391 163 28 160 21 29 0013
No 8 1 7 18 9 9 0070
COVID-19 infection 0110 0.043 0.647
Yes 370 118 m 147 29 28 0010
No B 16 13 31 2 10 0317
Weekly working hours before open 0582 0.206 <0.001
policy
<40 7 35 1 26 4 12 0538
40-60 261 108 153 192 95 97 0.087
>60 59 2 38 50 31 19 0.006
Monthly night shifts before open 0171 0714 <0.001
policy
<5 140 66 7 125 65 0 0.402
610 20 88 141 273 138 135 0038
>10 30 10 20 80 37 3 0223
Weekly working hours after open 0012 0713 <0001
policy
<40 53 2% 27 197 102 95 0725
40-60 208 95 3 28 105 3 0,606
>60 138 I 95 6 £ 30 0.004
Monthly night shifts afier open 0248 0314 0129
policy
<5 1o 52 58 127 67 60 0.400
6-10 240 95 145 269 138 131 0.008
>10 9 17 2 82 35 47 0366

*Comparison between the intra-career group. **Comparison between the doctor and nurse group for individual parameters. NA, not applicable.
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OR Standard

(95% ClI) error
Sex
Female ref
Male 270 (1.48- 4.89) 082 0.001*

Financial-aid recipient
No ref
Yes 0.59 (0.31-1.14) 020 0.117

Residence during lockdown situated in:

City/Suburb ref

Township 0.64 (0.29-1.45) 0.27 0.288
Town 0.93 (0.27-3.24) 0.59 0913
Village/farm 2.14 (0.99, 4.63) 0.84 0.053

Self- reported COVID-19 infection (of participant and/or close
friends and family)

No ref

Yes 2.10 (0.83-5.36) 1.00 0.119
Working from home challenging

No

Yes 0.64 (0.35-1.17) 0.20 0.147

Food insecurity

Food secure ref
Mildly food insecure 0.98 (0.36- 2.68) 0.50 0.975
Moderately 2,50 (1.12- 5.55) 1.02 0.025*

food insecure
Severely food insecure 1.09 (0.46- 2.58) 0.48 0.838

Mental distress

Minimal ref

Mild 1.14 (0.41- 3.22) 0.60 0.802

Moderate 1.39 (0.48- 4.01) 0.75 0.546

Severe 7.08 3.53 <0.001*
(2.67-18.81)

*Significance at p<0.05.
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Variables 95% Confidence p value

interval
COVID-19 infection 3008 1.019-8.881 0046
Weekly working hours after 0.005
open policy
<40 1
40-60 1157 0.558-2.398 0695

>60 2,666 1.227-5.795 0.013
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Food insecurity

Food secure

Mildly food insecure
Moderately food insecure
Severely food insecure
Mental distress

Minimal

Mild

Moderate

Severe

Prevalence

% (95% Cl)

37.9 (95% CI: 34.1-41.9)
15.2 (95% CI: 12.6-18.4)
21.2 (95% CI: 18.7-24.7)

25.7 (95% CI: 22.3-29.4)

18.2 (95% CI: 15.3- 21.5)
30.7 (95% CI: 27.1- 34.5)
244 (95% CI: 21.2-28.1)

26.7 (95% CI: 23.3-30.4)

Retained

%

92.6%
91.9%
82.5%

89.3%

93.7%
94.1%
93.3%

78.0%

Dropout status

Dropped out

17.5%

10.7%

22.0%

*Significance at p<0.05 (p-values represent frequency differences between dropout and retention); data presented as values weighted for sex and population group.

0.046*

<0.001*
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Variables

95% Confidence
interval

p value

Occupation
Doctor
Nurse
Others

Professional qualifications
Junior
Intermediate
Associate senior

Senior

0.498

1066

1425
0.649

0282

0.320-0.776

0.393-2.894

0918-2211
0345-1223

0.087-0916

0.004

0.002
0.900

0005

0114
0.182

0035
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Total sample n=596 Dropout status

Retained Dropped out

()

Self- reported COVID-19 infection (of participant and/or close friends 0.209

and family)

Yes 7.7 (46) 84.8 (39) 15.2 (7)

No 92.3 (550) 90.5 (498) 9.5 (52)

Residence during lockdown situated in: 0.041%

City/Suburb 60.0 (357) 91.0 (325) ‘ 9.0 (32)

Township 203 (121) 926 (112) 74(9)

Town 7.4 (44) 91.0 (40) 9.1(5)

Village/farm 12.3 (73) 80.8 (59) 19.2 (14)

Income disruption 0.879
I Decrease 48.0 (286) 89.9 (257) 10.1 (29)

Remain the same/unknown 49.3 (294) 90.1 (265) ‘ 9.9 (29)

Increase 27 (16) 93.8 (15) 63 (1)

Working from home challenging 0.836

Yes 6.9 (361) 90.3 (326) 9.7 (35)

No 17.8 (235) 89.8 (211) 10.2 (24)

Home circumstances challenging 0.624

Yes 522 (311) 90.7 (282) 9.3 (29)

No 47.8 (285) 89.5 (255) 10.5 (30)

Limited workspace at home 0.380

Yes 51.0 (301) 89.0 (268) 11.0 (33)

No 50.0 (295) 91.2 (269) 8.8 (26)

*Significance at p<0.05 (p-values represent frequency differences between dropout and retention).
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Variable

Group

Good WB (n =342)

Poor WB (n = 171)

Statistics

Gender
Female, % (N)

Male, % (N)

Age in years, M (SD)

Age

<40,% (N)

41-49,% (N)

50-59,% (N)

60-69, % (N)

270, % (N)

Professional experience in years, M (SD)
Number of patients per week, M (SD)
Form of employment as psychotherapist
Solely private practice, % (N)
Institution, % (N)

Physical activity for at least 60 min/per day
0wk, % (N)

1d/wk, % (N)

2d/wk, % (N)

3d/wk, % (N)

4diwk, % (N)

Sdiwk, % (N)

6d/wk., % (N)

7diwk, % (N)

77.8(266)
222(76)

53.84(10.24)

85(29)
25.4(87)
37.1(127)
21.9(75)
7.0 (24)
1299 (10.09)
1913 (9.27)

804 (275)

196 (67)

56(19)
129 (44)
14.0 (48)
19.9.(68)
14.0 (48)
117 (40)
79(27)
14.0 (48)

86.0 (147)
14.0 (24)

5151 (9.13)

9.4(16)
310(53)
433 (74)
135(23)
29(5)
1122(9.42)
16.95 (8.88)

719 (123)

28.1(48)

14.6(25)
11.7(20)
22.2(38)
20.5(35)
64(11)
8.8(15)
53(9)
105(18)

2 (1)=4.869;

=10.156;p =0.038

£(500) =~ 1.882; p =0.060
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Characteristics Grade-A Tertiary Grade-B Tertiary Grade-A Secondary and others (n
(n

(n =442) 71)
PHQ-9 p* value PHQ-9 p* value PHQ-9
<10 =10 <10 >10 > 10
Sex 0133 0672 078 0456
Male 199 80 19 135 66 69 94 43 51 0275
Female 243 115 128 136 63 73 109 52 57 0973
Age, years 0471 0934 0836 0124
18-30 106 50 56 54 26 28 62 32 30 0.940
31-40 224 96 128 135 66 69 82 37 45 0539
41-50 81 32 49 65 30 35 45 20 25 0.703
51-60 30 16 4 17 7 10 4 6 8 0.669
>60 1 1 0 0 0 o 0 0 o NA
Occupation 0.026 0.897 0.163 0.075
Doctor 176 66 10 130 60 70 9 38 55 0314
Nurse 245 122 123 127 62 65 106 56 50 0816
Others 21 7 14 1 7 7 4 i 3 0515
Marital status 0.053 0.155 0513 0.409
Married 372 155 217 219 101 18 159 73 86 0.484
Single 64 37 27 49 25 24 40 » 21 0561
Divorced or widowed 6 3 3 3 3 o 4 3 1 0.296
Living with children <16y 0,053 0.065 0992 0204
Yes 298 122 176 189 83 106 126 59 67 0.514
No 144 73 71 82 46 36 77 36 41 0.494
Living with elders >65y 0.047 0.263 0171 0.054
Yes 191 74 uz 142 63 79 98 41 57 0.584
No 251 121 130 129 66 63 105 54 51 0.795
Professional qualifications 0.023 0975 0324 0.035
Junior 156 75 81 us 58 60 96 47 49 0982
Intermediate 207 77 130 116 54 62 73 37 36 0.076
Associate senior 64 33 31 30 15 15 31 10 21 0.189
Senior 15 10 5 7 2 5 3 1 2 0518
Working years 0733 0460 0940 0274
0-5 91 4“4 47 51 2 29 56 28 28 0.757
6-10 115 51 64 72 40 32 38 18 20 0325
11-15 107 43 64 62 31 31 46 2 24 0413
16-20 55 22 33 40 16 24 24 11 13 0874
>20 74 35 39 46 20 26 39 16 23 0.801
“Total vaccination 0316 0.015 0.006
Yes 422 184 238 264 129 135 203 95 108 0.387
No 20 11 9 ¥ 0 7 0 0 o 0.022
COVID-19 infection 0287 0030 0067 0874
Yes 410 178 232 253 116 137 187 84 103 0821
No 32 17 15 18 13 > 16 11 5 0336
Weekly working hours 0099 0471 0567 <0.001
before open policy
<40 196 96 100 63 29 34 62 26 36 0616
40-60 200 81 128 161 81 80 97 46 51 0070
>60 37 18 " 47 L 28 4“4 23 21 0510
Monthly night shifts 0,065 0901 0535 <0.001
before open policy
<5 139 68 71 71 34 37 57 30 27 0.854
610 275 120 155 112 66 76 108 a7 61 0841
>10 28 7 21 58 2 29 38 18 20 0.077
Weekly working hours 0015 0007 0950 <0.001

after open policy

<40 163 83 80 2 23 19 50 24 26 0.811

40-60 214 90 124 136 74 62 91 43 48 0.078

>60 65 22 43 93 32 61 62 28 34 0316
Monthly night shifs after 0028 0960 0569 <0.001
open policy

<5 124 62 62 58 28 30 59 31 28 0.897

6-10 279 123 156 150 72 78 100 44 56 0.714

>10 ” 10 29 63 2 34 4“4 20 24 0.090

“Comparison between the intra-hospital group. **Comparison between the different hospital groups for individual parameters. NA, not applicable.
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Total sample n=596

ropout status

Retained Dropped out
()] % (n)
Sex 0.013*
Female 65.5 (390) 92.3 (360) 7.7 (30)
Male 34.6 (206) 85.9 (177) 14.1 (29)
Population group 0.297
Black 61.4 (366) 89.1 (326) 11.0 (40)
Chinese 0.50 (3) 100.0 (3) 0.0 (0)
Coloured 5.70 (34) 100.0 (34) 0.0 (0)
Indian 12.4 (74) 91.9 (68) 8.1(6)
White 20.0 (119) 89.1 (106) 10.9 (13)
Age M(SD)** 20 (+2.3) 19.8 (+2.0) 201 (+ 3.3) 0.005*
High school quintile 0.153
1 (Lowest resourced schools) 55 (33) 81.8 (27) 45.5 (15)
2 9.4 (56) 81.2 (46) 37.5 (21)
3 12.1 (72) 91.7 (66) 22.2 (16)
4 11.1 (66) 89.4 (59) 18.2 (12)
5 (Highest resourced schools) 34.6 (206) 91.8 (189) 9.7 (20)
Other (International or private high schools) 98.8 (163) 92.0 (150) 8.0 (13)
Subject area 0.714
Commerce, Law & Management 134 (81) 93.8 (76) 5(6.2)
Engineering 213 (127) 89.0 (113) 11.0 (14)
Health Sciences 14.8 (88) 88.6 (78) 11.4 (10)
I Humanities 31.4 (187) 91.0 (170) 9.1 (17)
Sciences 19.0 (113) 88.5 (100) 115 (13)
First-generation status 0.897
First-generation 39.8 (237) 90.3 (214) 9.7 (23)
Non-first generation 60.2 (359) 90.0 (323) 10.0 (36)
Financial-aid recipient 0.734
Yes 44.5 (265) 90.6 (240) 9.4 (25)
No 55.5 (331) 89.7 (297) 10.3 (34)
Self- reported disability Status 0.329
Yes 3.0 (18) 833 (15) 16.7 (3)
No 97.0 (578) 90.3 (533) 9.7 (56)

*Significance at p<0.05 (p-values represent frequency differences between dropout and retention).
** Age described by median values, standard deviation, and the Mann-Whitney U test.
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Number (%)

Contact history of confirmed COVID-19
Before December 14th, 2022 666 (72.71)
After December 14th, 2022 887 (96.83)

COVID-19 infection

Non-infected 66 (7.21)

Infected before December 14th, 2022 95(10.37)

Infected after December 14th, 2022 755 (82.42)
Diagnosis®

Positive nucleic acid 463 (54.47)

Positive antigen 222(26.12)

Clinical diagnosis 165 (19.41)

Chest computed tomography*

Non-available 735 (86.47)
Normal 75 (8.82)
Novel coronavirus pneumonia 40(471)

Rest time after contracting COVID-19 (days)*

0 106 (12.47)
1-3 378 (44.47)
47 331(38.94)
>7 35(4.12)

Healed when returned to work"
Yes. 95 (11.18)

No 755 (88.82)

N=850,
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Variables Weekly working hours Monthly night shifts

Before After p value Before After p value

Sex

Male 521921533 58.1717.56 <0001 695385 7674385 <0001

Female 474741404 196741618 <0001 667£371 6882382 0015
Age, years

18-30 487321440 50501684 0,003 774337 8242554 o118

31-40 191641463 520941631 <0001 7.37£336 7912378 <0001

41-50 526541541 583241735 <0001 5595414 627408 <0.001

>50 4760215.19 557942287 <0001 301364 3974424 0007

Grade of employing hospital

Grade-A Tertiary 464521254 49571513 <0001 6.26£3.26 6715343 <0.001
Grade-B Tertiary 5275%17.21 58.0818.15 <0001 7.46£4.27 8.07+4.16 <0.001
Grade-A Secondary and others | 52.60+14.65 56.59+18.79 <0001 712396 732:4.10 0259

Occupation

Doctor 519041408 58.76£17.83 <0.001 6.11£3.66 7.00£3.74 <0.001
Nurse 465241352 484141482 <0.001 7.06£3.65 7.18£3.79 0116
Others 65.64422.19 65.51£20.10 0959 1072371 10642411 0653

Professional qualifications

Junior 502341691 5243£1832 <0.001 7.98£350 812£3.66 0125
Intermediate 494241242 53.56414.42 <0001 699329 7554345 <0.001
Associate senior 485441557 56.26£2152 <0.001 3604360 453£3.82 <0.001
Senior 512841374 59.96+2031 0.002 2444382 3.08£4.15 0218

Working years

0-5 49481554 513741801 0.005 7.574342 7.69+3.69 0422
6-10 49461449 523241443 <0.001 7.68£339 8.02£3.40 0001
11-15 48.93415.03 53.60+17.82 <0.001 7274334 8034414 0.001
16-20 50291304 54761597 <0001 638391 699£3.70 <0.001
>20 50781551 57.58£19.98 <0.001 4314407 496£4.29 <0.001

Overall 49.68414.84 53.65£17.36 <0.001 6804377 7254385 <0.001
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Characteristics Overall Overall PHQ-9  PHQ-9<10 PHQ-9>10 p value

(n =916) score (n =419) (n =497)
Sex 0368
Male 428 (46.72%) 10, 16) 189 (44.16%) 239 (55.84%)
Female 488 (53.28%) 100, 14) 230 (47.13%) 258 (52.87%)
Age, years 061
18-30 222 (24.24%) 106, 14) 108 (48.65%) 114/(51.35%)
31-40 441 (48.14%) 107, 16) 199 (45.12%) 242 (54.88%)
41-50 191(20.85%) 116, 16) 82 (4293%) 109 (57.07%)
51-60 61 (6.66%) 10655, 155) 29 (47.54%) 32(52.46%)
>60 1(0.11%) 8 1(100%) 0(0.00%)
Occupation 0017
Doctor 399 (43.56%) 10, 16) 164 (41.10%) 235 (58.90%)
Nurse 478 (52.18%) 96, 14) 240 (50.21%) 238 (49.79%)
Others 39 (4.26%) 1408, 19) 15 (38.46%) 24(61.54%)
Marital status 0375
Married 750 (81.88%) 1@, 16 329 (43.87%) 421(56.13%)
Single 153 (16.70%) 96, 14) 81 (5294%) 72 (47.06%)
Divorced or widowed 13 (1.42%) 765, 16) 9(69.23%) 4(30.77%)
Living with children <16y 0.021
Yes 613 (66.92%) 10, 16) 264 (43.07%) 349 (56.93%)
No 303 (33.08%) 96, 14) 155 (51.16%) 148 (48.84%)
Living with elders 265y 0011
Yes 431 (47.05%) 1@, 17) 178 (41.30%) 253 (58.70%)
No 485 (52.95%) 106, 14) 241 (49.69%) 244 (50.31%)
Grade of employing hospital 0625
Grade-A Tertiary 442 (48.25%) 1007, 16) 195 (44.12%) 247 (55.88%)
Grade-B Tertiary 271(29.59%) 1066, 15) 129 (47.60%) 142 (52.40%)
Grade-A Secondary and others 203 (22.16%) 1007, 16) 95 (46.80%) 108 (53.20%)
Professional qualifications 033
Junior 370 (40.39%) 1007, 14) 180 (48.65%) 190 (51.35%)
Intermediate 396 (43.23%) 118, 16) 168 (42.42%) 228 (57.58%)
Associate senior 125 (13.65%) 1066, 1) 58 (46.40%) 67 (53.60%)
Senior 25 (2.73%) 904, 155) 13 (52.00%) 12.(48.00%)
Working years 0721
0-5 198 (21.62%) 1006, 14) 94 (47.47%) 104 (52.53%)
6-10 225 (24.56%) 1007, 15) 109 (48.44%) 116 (51.56%)
11-15 215 (23.47%) 1007, 15) 96 (44.65%) 119 (55.35%)
16-20 119 (12.99%) 1166, 16) 49 (41.18%) 70 (58.82%)
>20 159 (17.36%) 1166, 16) 71(44.65%) 88 (55.35%)
Total vaccination 059
Yes 889 (97.05%) 1007, 15) 408 (45.89%) 481 (54.11%)
No 27(2.95%) 108, 17) 11(40.74%) 16/(59.26%)
COVID-19 infection 0.006
Yes 850 (92.79%) 1007, 15) 378 (44.47%) 472(55.53%)
No 66.(7.21%) 86, 13) 41(6212%) 25(37.88%)
Weekly working hours before open policy 0757
<40 321 (35.04%) 1@, 15) 151 (47.04%) 170 (52.96%)
40-60 467 (50.98%) 1007, 15) 208 (44.54%) 259 (55.46%)
>60 128 (13.97%) 107, 15) 60 (46.88%) 68 (53.12%)
Monthly night shifts before open policy 035
<5 267 (29.15%) 1, 16) 132 (49.44%) 135 (50.56%)
6-10 525 (57.31%) 1007, 15) 233 (44.38%) 292 (55.62%)
>10 124 (13.54%) 9(5, 13.75) 54 (43.55%) 70 (56.45%)
Weekly working hours after open policy 0.009
<40 255 (27.84%) 1007, 15) 130 (50.98%) 125 (49.02%)
40-60 441 (48.14%) 1007, 15) 207 (46.94%) 234 (53.06%)
>60 220 (24.02%) 1007, 16) 82(37.27%) 138 (62.73%)
Monthly night shifts after open policy 0159
<5 241 (26.31%) 1168, 16) 121 (50.21%) 120 (49.79%)
6-10 529 (57.75%) 1007, 15.5) 239 (45.18%) 290 (54.82%)
>10 146 (15.94%) 95, 13.25) 59(40.41%) 87(59.59%)

Overall 916 (100%) 1007, 15) 419 (45.74%) 497 (54.26%)
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Research

priority

Impact of
COVID-19 on
mental health in
different
communities and
countries

Justifications/examples

Inequities regarding the current state of
mental health and risk factors associated with
mental disorders in different communities,
countries, and regions.

Novel strategies to
improve mental
health and care

Digital mental
health and care

The COVID-19 pandemic saw new
interventions and strategies aimed at
improving mental health and care. Future
research could assess their impact, including
barriers and facilitators for developing and
accessing these interventions. Recently
developed and new interventions should be
culturally sensitive and help address rather
than reproduce existing inequities.

The pandemic accelerated the adoption of
digital technology in mental health care.
Digital mental health and care may help
improve access to quality, scalable, and
cost-effective care. Future research should
focus on the safety, feasibility, and
acceptability of digitalization in mental
health care.

Mental
health-related
stigma

There was increased mental health awareness
during the pandemic, but further research
could explore the impact of stigma.

Education and
training

During the pandemic, micro-credentialing
and micro-training were more accessible and
known to improve clinical practice. There is a
need to explore and assess the impact of this
type of training, and whenever appropriate,
expand educational opportunities, e.g., via
online conferences and webinars, particularly
for researchers from low and middle-income
countries (LMICs).
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\ELELIES Residents’ Tourism Residents’

mental  consumption  mental

health health
RCC —0.607+* (0.282) 0.785*% (0.880) —0.382%* (0.173)
“Tourism =0.190%**
consumption (0.052)
Control Yes Yes Yes
variables
R 0.509 0.421 0475

*, %, and *** represent significance at the 10,5, and 1% levels, respectively. The robust
standard error is reported in parentheses.
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Variables Multivariate logistic regression

analysis
OR 95% CI
Male 0.004 0.859 0.773-0.954
College and above <0.001 0.633 0.524-0.765
Married <0.001 1198 1.083-1326
Living with others 0.115 0.891 0.772-1.029

Perceived economic - - .

status

Poor - 10 -
Fair <0.001 0.646 0.561-0.744
Good <0.001 0.479 0.387-0.592

Perceived health status - - :

Poor - 10 -
Fair <0.001 0.617 0.513-0.742
Good <0.001 0.410 0.337-0.50

Having COVID-19 0.005 1236 1.065-1.434

infection since 2019

Atleast 1-week <0.001 1189 1.096-1285
quarantine experience
during the COVID-19

pandemic

Bolded values: <0.05; CI, Confidence interval; OR, Odds ratio.
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Variables SE
Stage 1
Gender 0.03 0.16 0.01 0.17 0.869
Age (years) =197 232 —0.09 —0.85 0.396
Education 0.20 120 0.01 0.16 0.870
Marital status —1.26 1.16 —0.09 —1.09 0.279
Economic status 6.95 2.15 0.32 3.24 0.002
Living together —0.07 0.92 —0.01 —0.08 0.940
Monthly income (10,000 Won) —-193 1.49 —0.13 —1.30 0.197
Smoking —0.14 131 —0.01 —0.11 0913
Drinking —0.99 0.90 —0.11 —1.09 0276
Leisure activity 2.33 2.06 0.10 113 0.259
Underlying disease 119 222 0.05 0.53 0.595
COVID-19 quarantine rules 3.08 237 0.12 1.30 0.196
Adj R = 025, F = 3.66, p < 0.001
Stage 2
Gender 0.13 0.13 0.07 1.02 0311
Age (years) 0.24 181 001 013 0.804
Education 1.28 0.93 0.09 137 0.172
Marital status —0.54 0.90 —0.04 —0.60 0.549
Economic status 4.36 1.67 0.20 261 0.001
Living together 0.19 0.71 0.02 0.26 0.793
Monthly income (10,000 Won) —0.31 1.16 —0.02 —0.27 0.788
Smoking —0.09 1.01 —0.01 —0.09 0.931
Drinking —0.82 0.69 —0.09 —118 0.240
Leisure activity —1.05 1.62 —0.05 —0.65 0.518
Underlying disease —3.51 1.82 —0.15 —-193 0.054
COVID-19 quarantine rules 1.33 1.84 0.05 0.72 0471
Impact of event —0.36 0.07 —0.42 —4.92 <0.001
Perceived health status —1.88 0.37 0.38 —5.08 <0.001
Adj R? = 056, F = 12.09, p < 0.001
Stage 3
Gender 0.06 0.12 0.03 0.53 0.597
Age (years) —0.58 1.69 —0.03 —0.34 0.734
Education 1.23 0.88 0.09 141 0.162
Marital status —0.18 0.84 —0.01 —0.22 0.830
Economic status 2.27 1.62 0.11 1.40 0.016*
Living together —0.19 0.67 —0.02 —0.28 0.783
Monthly income (10,000 Won) —0.30 1.08 —0.02 —0.28 0.784
Smoking —0.01 0.94 —0.01 —0.01 0.994
Drinking —0.63 0.65 —0.07 —0.97 0.336
Leisure activity 0.03 1.53 0.01 0.02 0.987
Underlying disease —-2.92 170 —0.13 -172 0.048*
COVID-19 quarantine rules 120 172 0.05 0.70 0.486
Impact of event —0.20 0.08 —0.24 —2.70 0.002*
Perceived health status —1.66 0.36 0.34 —4.65 <0.001*
Psychological wellbeing —0.04 0.04 —0.07 —1.05 0.294
Family support —0.36 0.09 0.31 —4.21 <0.001*

AdjR? =0.63,F = 13.56, p < 0.001

15 < 0.05.
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\ELELIES

Mental health of residents

Rural residents

Urban residents

RCC
Control variables
Constant term

Fixed time (2021.04 or
2023.04)

R

Sample size

~0372** (0.161) ~0.207* (0.115)
Yes Yes

0.165%+* (0.046) 0.149%# (0.042)

Yes Yes
0421 0393
421 314

", **,and *** represent significance at the 10, 5, and 1% levels, respectively Robust standard

error is reported in parentheses.
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Variables Total (N =10,647) Without fear of With fear of [SLIERELEERENEHN
COVID-19 infection ~ COVID-19 infection

(N =4,170) (N=6,477)
n N
Male 1920 180 792 19 1128 174 1270 1 0039
College and above 10,089 918 4002 % 6087 9 46771 3 <0.001
Married 7722 725 2967 711 4755 642 6517 1 0011
Living with others 9,454 888 3,704 882 5750 888 12895 3 0.005

Perceived economic status

Poor 1,163 109 326 78 837 129 109.967 2 <0.001
Fair 8,826 829 3,499 839 5327 822
Good 658 62 345 83 313 48

Perceived health status

Poor 695 66 170 41 528 8.1 180.739 2 <0.001
Fair 7,559 710 2819 67.6 4740 732
Good 2390 24 1181 283 1209 187
COVID-19 Vaccines
10507 987 4,188 988 6,389 9.6 1559 4 0816
injection
Having COVID-19
9,858 926 3817 915 6,041 934 i3 1 0.001
infection since 2019
Atleast 1-week
quarantine
experience during 5873 552 2173 521 3700 57.1 25794 1 <0.001
the COVID-19
pandemic
Mean D Mean D Mean sD z daf P
Age (years) 3485 8395 3472 8393 3494 8395 -1.389 - 0.165
Work experience
12.68 9.165 1257 9.251 1275 9.109 -1.569 - o7
(years)
Global quality of 6.15 1589 6.54 1697 590 1462 -21131 - <0.001

Bolded values: <0.05; df, Degree of freedom; SD, Standard deviation. *Mann-Whitney U test.
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Variables

Coping skills Impact of event Perceived Psychological Family support
health status wellbeing
Pearson correlation coefficient r
Coping skills 1
Impact of event —0.63* 1
Perceived health status 0.64% —0.62* 1
Psychological wellbeing 0.49* —0.50% 0.49%* 1
Family support 0.63* —0.56* 0.42%* 0.47% 1
**p <001,
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\ELELIES Residents’ mental health

Under 20— 40— Over
20years 40years 60years 60years
old old
RCC ~0.105% 0146+ ~0.164% ~0075
(0.050) (0.066) (0.091) (0.042)
Control Yes Yes Yes Yes
variables
Constant term |~ 0.102%** 0134 0.099%4% 01165
(0.032) (0.039) (0.027) (0.031)
Fixed area Yes Yes Yes Yes
(Urban or
rural areas)
Fixed time Yes Yes Yes Yes
(202104 or
2023.04)
R 0.403 0321 0.405 0329
Sample size 121 25 262 137

“, %, and *** represent significance a the 10, 5 and 1% levels, respectively. Robust standard
error is reported in parenthescs.
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Gender

Male 52.59 412,61 1.41 (0.161)

Female 49.89£9.92

Age (years)

<45 50.55 £ 10.92 1.25(0.181)

45-49 51.63 £16.17

50-54 49.58 +9.23

55-59 59.78 £ 11.78

Education

Middle and high school 50.61 % 10.11 1.00 (0.370)

University 2323 £ 11.65

Graduate school< 50.28 & 12.46

Marital status

Married 50.96 & 11.10 1.02 (0.364)

Divorced/widowed 5577 £ 12.15

Single 513341524

Economic status

Good 62.90 & 12.06 18.17 (<0.001%)

a>be

Moderate 50.55 % 9.90

Bad 4424+ 1114

Living together

Son or daughter 51.07 & 10.51 0.50 (0.686)

Husband or wife 5127 £11.73

Living alone 55.17 £ 16.74

Others 4950+ 1223

Monthly income (10,000 Won)

<200 4854+ 10,57 12.92 (<0.001%)
c>ab

200-400 49.55+9.27

400> 59.73 % 12.96

Smoking

No 54.78 £ 12.70 271 (0.070)

Less than one pack of 46.82+10.24

cigarettes

One pack or more 50.67 £ 11.04

cigarettes

Drinking

No 51.20 £ 9.18 1.06 (0.379)

2 times a month> 5238 & 14.12

3-4 times a month< 49.03 + 11.40

2 times a week> 52.36 4 12.49

3-4 times a week< 58.83 & 18.50

Leisure activity

Yes 48.46 £10.76 —2.96 (0.004*)

No 53.96 + 11.69

Underlying disease

Yes 48.16 £ 11.06 —2.99 (0.003%)

No 53.79 & 11.40

COVID-19 quarantine rules

Yes 75.03 £ 10.68 2.56 (0.012%)

No 4554 13.16

*p < 0.05.
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Variables

RCC

Gender

Age

Education level

Risk preference

Awareness of COVID-19

Proportion of the older adults and children
Job satisfaction

Per capita disposable income

me of paying attention to COVID-19
Chronic diseases

Relationship network

Mental health counseling

Constant term

Fixed area (Urban or rural areas)
Fixed time (202104 or 2023.04)

R

“ %, and *** represent significance at the 10,5, and 1% levels, respectively. Robust standard error is reported in parentheses.

Mental health

—0.602%* (0.283)
~0.206% (0.114)
0.108 (0.077)
0.301 (0.188)
~0.008 (0.005)
—0.406"* (0.176)
0.291%** (0.097)
—0.505* (0.280)
=0.219"* (0.099)
0.038* (0.021)
0072 (0.045)
~0.208** (0.090)
~0.031% (0.018)
0.506%7* (0.017)
Yes
Yes

0.506

Stress
~0.805%*% (0.251)
—0.192% (0.102)
0.185 (0.142)
0.362(0.249)
~0.006 (0.004)
—0.504** (0.229)
0.125%** (0.040)
-0321% (0.178)
—0.435** (0.197)
0.005 (0.003)
0.056 (0.040)
~0312% (0.156)
~0.102% (0.056)
0.492%%% (0.164)
Yes
Yes

0621

Anxiety
~0.406% (0.214)
~0.201% (0.114)

0.094 (0.058)
0325(0.232)
~0.007 (0.005)
—0.401** (0.174)
0.306°%* (0.109)
—-0.622% (0.347)
~0.006 (0.004)
0.012* (0.007)
0,039 (0.026)
~0.231%% (0.110)
0061 (0.038)
039475 (0.127)
Yes
Yes

0645

Depression
—0315% (0.170)
—0.179% (0.098)
0,062 (0.041)
0.204 (0.127)
~0.006 (0.005)
~0.312%* (0.138)
0.291(0.223)
~0.106 (0.070)
0012 (0.008)
0023* (0.012)
0.064 (0.043)
~0257% (0.109)
0057 (0.040)
0.515%%* (0.160)
Yes
Yes

0.602
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‘The Fear of COVID-19
FOC1: Afraid of COVID-19

FOC2: Uncomfortable to think about COVID-19

FOC3: Clammy when thinking about COVID-19

FOC4: Afraid of losing life because of COVID-19

FOCS: Nervous when watching news about COVID-19
FOC: Sleep difficulties caused by worried about COVID-19
FOCT: Palpitation when thinking about COVID-19.

Quality of Life
QoL: Qualty of Life
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Variables Range point (median Min Max. Total score average

value) ((UCELESN D))
Coping skills 33-165 (51.00) 33.00 80.00 51.42 & 11.56
Impact of event 22-110 (72.00) 39.00 107.00 72.94 & 13.44
Perceived health status 3-15(10.00) 4.00 15.00 10.22 £2.36
Psychological wellbeing 45-225 (150.00) 94.00 219.00 151.41 £ 18.96
Family support 11-55 (41.00) 13.00 55.00 41.03 £9.89
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Variables Variable assignment Sample A Sample B Difference (B-A)

(2021.04) (2023.04)
Mental health level ‘The mean value of 9 indicators in Table | 3648 3037 0611+
Stress ‘The mean value of 3 indicators in Table | 4368 3378 ~0990%
Anxiety ‘The mean value of 3 indicators in Table | 3901 3419 0482+
Depression ‘The mean value of 3 indicators in Table | 2675 2313 ~0362%
RCC Dummy variable (samples obtained before 0 1 1000
December 31, 2022, are assigned a value of 0,
otherwise 1)
Gender Man=1, woman 0.652 0.652 0.000
Age Actual age (year) 39.452 41452 2000
Education level School time (year) 11.250 12,035 0785
Risk preference Risk aversion= 1, risk neutrality =2, risk 1782 1901 ony
pursuit=3
Awareness of COVID-19 Do you realize the harm of COVID-19 and 0475 0.801 0326
the self-limiting nature of the virus? (Yes=1,
no=0)
Proportion of the older adults The proportion of people over 60years old 0.402 0415 0013
and children and children under 6years old in the total
household population (0-1)
Job satisfaction Very dissatisfied =1—very satisfied =5 2135 3896 17617+
Per capita disposable income  Disposable income in the first quarter (2500~ 1905 1.946 0,041+
5,000 yuan =1,5,001-7,500 yuan =2, 7,501~
10,000 yuan =3, 10,001-12,500 yuan =4, more
than 12,500 yuan =5)
Time of paying attentionto  0-15min =1, 16-30 min =2, 31-45min 3015 1272 —1743%
CovID-19 46-60min =4, longer than 60 min =5
Chronic diseases ‘Whether you have a chronic disease (Yes = 0.402 0411 0.009
no=0)
Relationship network How many regular contacts do you have each 1755 2369 0614+
month? (Less than 1
30=3,31-40=4, more than 40=5)
Urban o rural areas Urban residents = 1, rural residents =0 0573 0573 0000
Mental health counseling Have you received mental health counseling 0721 0522 ~0.199*

from the government? (yes =1, no=0)

* %, and *** represent significance at the 10, 5, and 1% levels, respectively.
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Male 83 56.5

Female 64 435
Age (years)

<45 35 20.6
45-49 37 25.1
50-54 31 21.0
55-59 44 333
Education

Middle and high school 41 279
University 52 354
Graduate school< 54 36.7

Marital status

Married 122 830
Divorced/widowed 13 8.8
Single 12 82

Economic status

Good 21 14.3
Moderate 105 714
Bad 21 143
Living together

Son or daughter 74 50.3
Husband or wife 55 374
Living alone 12 82
Others 6 4.1
Monthly income (10,000 Won)

<200 33 224
200-400 53 36.1
400> 61 41.5
Smoking

No 11 7.5
Less than one pack of 37 252
cigarettes

One pack or more cigarettes 99 87.3
Drinking

No 59 40.1
2 times a month> 21 143
3-4 times a month< 33 224
2 times a week> 28 19.0
3-4 times a week< 6 4.1

Leisure activity

Yes 68 46.3

No 79 53.7

Underlying disease

Yes 62 422

No 85 57.8

COVID-19 quarantine rules

Yes 123 83.7

No 24 163
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Work support Personal Risk support

support
Pss -
PsQl 0435+ -
(N) 122
Work support ~0.201%% ~0.168* -
™) 141 123
Personal support ~0.180%* ~0.195% 0.400%* -
™) 143 123 143
Risk support 0138 0.142* ~0.179* ~0.075 -
™) 143 123 143 145
GAD-7 05175 0.444%% ~0.084 ~0.147% 0.118% -
) 143 123 143 145 145

GAD-7, Generalized Anxiety Disorder 7 PSQL, Pittsburgh Sleep Quality Index; PSS, Perceived Stress Scale.
**Correlation issignificant at the 0.01 level (2-taled). *Correlation is significant at the 0.05 level (2-ailed).
N' varies because of missing data.
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Violence Violence Violence Violence Violence Violence Violence Violence

Responder Responder Responder Responder Responder Responder Responder Responder

isnothead isheadof isnothead isheadof isnothead isheadof isnothead ishead of

of household of household of household of household
household household household  (female)  household (male)
(female) (male)
Mood —0311%s ~0.206%% —0.275%5 ~0265%% —0339%5% —0.78%s
[00271] [0.0131] [0.0395) [0.0648] [0.0381] [0.0583]
Depression 0092945 00703+
[0.00664] [0.0106)
Health ~00683+* —0.140%5 ~00481% —0.19%5% ~0.00663 ~0.0960 ~00644 —0.77%8
Consciousness (00244] [0.0406) [0.0253) [0.0434] [0.0366] [0.0679] [0.0360] [0.0581]
Social media | 0.146(0.0892)  0.328%* [0.144] | 0.188%[0.092] | 0345**[0.155]  0.175[0.133] 0.196 (0.234] 0.167(0135]  0.470%* (0.210]
Household ~00236 ~0.00957 ~0.0396% 0.00336 ~0.0256 00427 [00021]  -0.0610% ~0.0114
chores [00159] [00257] [00167) [0.0280] [0.0239] [0.0244] [0.0379]
Density 0.265% [0.136] 0.728%* 0.198 [0.143] 0.638%% 0.323*%(0.195] 0513 [0.311] 00399[0.222] | 0.538% [0.306]
(0203] [0.219]
Religion 00178 [00155] 007104+ 00302% 0078245 0.00485 0.0727% 0.0568%* 0.0745%
[00233] [0.0164] [0.0253] [00232] [0.0393] [0.0238] [0.0339]
Sex ~000513 | -00225[0352]  0180(0.224] 0164 [0.381]
[0213]
Age ~00854 ~00641[0.102] | ~0.135(0.0634]  ~0.0844(0.109]  -0.114(0.0847) = 00541 (0.188) | -0.159(0.119]  -0.171(0.139]
(0.0607]
Age 0.000573 0.000743 000110 0.000675 0.000808 ~0.000443 000158 000148
[0.000849] [0.00113] 0.000889] [0.00122) [0.00115] [0.00214] [0.00183] [0.00154]
Age ~00520 0.0427 (00643 0.0523 [0.0893] 0.0115[0.0992]
householder [00613]
Age 0.000607 ~0000389 ~0.000382 ~0.000174
householder’ 0000593 0000623 0000878 0000942
_cons 12,1454 10.26%++ 18,235+ 16,504+ 16,155+ 12,4955+ 2058+ 18915+
[2.056] [2386] (2167] [2573] [2994] [4323] [3339] [3305]
N 1802 597 1802 597 992 195 810 02
Pseudo R* 01090 01161 00878 0.0869 0.0906 01136 00916 0.0960

Standard errors in brackets. *p < 0.1, ** p < 0.05, *** p < 0.001.
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1 D.Violence

2 Mood

3 Depression

4 Health Cons
5 Social media

6 Household

chores.
7 Density
8 Religion
9 Age
10 Age
householder

“p<001.

Mean
10.17603
13.3866
385335
2081981
2383271

1658843

1448138
1358177
30.69247

48.46692

SD
3.10559
3966022
1583018
4312471
1137874

6621124

07631484
6810956
1024113

1229038

~0.3045*
03774%

~0.0545*
0.1200%

~0.0594*

0.1309%
0.0104
~02046*

0.0319

1

—06162*
—00516*
~0.1055*

0.0265

~0.0796*
0.0633"
0.1058"

0.0408*

1

0.1795%
0.1712¢

0.0181

0.1085*
00231
~0.1606%

~0.0687%

0.0197 1
02099 ~0.034 1
0032 00085 0.0814%

02335% -0.0422% | 0.1517%
01081% | ~0.1259%  0.1080*

00064 0.0478%  —0.1317*

1

0.0822*

~0.1407%

~0.0235

1

0.1295%

00236

1

0.0981%

10

1
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Method

Music therapy

References

Calamassi et al. (34)

pes

RCT

Results

432 Hz music can reduce the stress and mental anxiety of COVID-19
emergency nurses.

Vinciguerra and Federico (31)

Review

With the advent of COVID-19, several music-based interventions
(MBIs) have been adapted from “in-person.” To a “remote and virtual”
mode (through telemedicine).

Meditation

Bushell etal. (29)

Review

Preliminary evidence for possible forms of immune system
enhancement accompanying the practice of forms of meditation and
yoga.

Matiz et al. (39)

Self-report

Participants actively engaged daily in the practice of meditation to
protect and promote their mental health.

Jiménez et al. (40)

Desai etal. (41)

Self-report

Self-report

The findings of this study could be used for psychological
interventions to Improve mental health and coping with confinement
during the COVID- 19 epidemic.

Statistical improvements in perceived stress score and sleep quality
index in participants undergoing a virtual heartfulness meditation
program.

Priyanka and Rasania (42)

Self-report

The practice of yoga and meditation, preferably both of them, is
associated with a higher level of mental wellbeing during the
COVID-19 pandemic.

Bhuiyan etal. (43)

Self-report

No associations between rural or urban status and psychological
outcomes (stress, depression, and anxiety), pre-COVID—19 and
current physical activity, or perceived effects of COVID-19 on stress,
mental health, and physical activity among users of meditation app.

Thimmapuram et al. (38)

RCT

The current research Is one of the first attempts to assess loneliness and
sleep problems among physicians and advanced practice providers
during the COVID-19 pandemic in the US. heartfulness meditation
appears to provide an improvement in the perception of loneliness and
sleep quality.

Color therapy

Khademi et al. (36)

RCT

Mandala coloring was effective in reducing measured anxiety in
patients hospitalized due to COVID-19.

Renzi etal. (44)

Case-report

Evidence from multiple studies has shown that drawing offers
short-term mood benefits for adults.

Yi etal. (33)

Review

Visual design indeed has an impact on the effectiveness of learning
about COVID-19 protection.

Horticultural therapy

Dance therapy

Zildzic et al. (30)

Shao (37)

Review

RCT

Non-pharmacological measures such as stress and sleep control,
spending time in nature, a healthy diet, and physical activity may
improve the immune response to COVID-19.

The results showed that this comprehensive group psychological
counseling can effectively improve the mental health level of
adolescents alleviate their anxiety and depression, increase their life
satisfaction, and promote their psychological resilience level.

Mindfulness and music
therapy

Yildirim et al. (35)

RCT

Mindfulness-based breathing and music therapy reduced nurses’ stress
and work-related strain levels and enhanced their psychological
wellbeing.

Yoga and music therapy

Vajpeyee et al. (32)

Review

The significance of easily available, simple, inexpensive, safe
non-pharmacological interventions like Yoga and Music therapy is to
overcome stress, anxiety, and depression in present times.
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Determinant Referred study

(A) Demographic characteristics

(A1) Education of the head of household and of the woman Erten and Keskin (14), Krob and Steffen (15), and Visaria (16)
(A2) Employment and occupation Alonso-Borrego and Carrasco (17), Anderberg etal.(15), Sen (19), and Visaria (16)
(A3) Religion Krob and Steffen (15), Tomisin (20), Visaria (16), and Zeybek and Arslan (21)

(B) Presence of a risk factor

Van de Velde etal. (2
Garcia-Moreno (26), Langford etal. (2

), Straus et al. (2

. Burney (24), Cooper and Smith (25), Heise and

(B1) Health - psychological problems (Depression, anxiety and stress)
e P 4 ). Walker-Descartes et al. (25), and WHO (5)

(B2) Retention Tendency Ishola (29)

(B3) Density Ba

tos etal. (30)
(B4) Reason for confrontation (divorce, jealousy). Burney (24), Fareo (31), Heise and Garcia-Moreno (26),and WHO (5)

Adapted and improved from the classification proposed by Visaria (16).
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Nation = Method

Participants

Procedure

LAGEIVSH

Results of art

therapy

Calamassi etal. (34) | RCT Italy Music Toanalyzethe | 54 participants, | Set54 SPSS Statistical 432 Hz music can
therapy impact Hertz 32 females participants Software version reduce the stress
of music can (593%);mean | randomlyinto | 17 and GraphPad | and mental anxiety
provide a age of 39.64 three groups; Prism 9. The of COVID-19
better effecton | years (SD & three groups Wilcoxon Signed emergency nurses.
COVID-19 9.94); the total are testing, Rank Test
relevant measurements different Hertz (dependent
mental performed were | music. samples) and the
disorders 83 t-test (paired
samples).
Bushell et al. (29) Review USA Meditation | To analyze the Non- Compare Data comparison Preliminary
effect of Yoga participants different and reference evidence for
and were briefed to backgrounds extraction to possible forms of
meditation as organize of the organize a immune system
performance different data. pandemic with | statement with enhancement
arton performance content. accompanying the
COVID-19 art therapy. practice of forms of
relevant meditation and
mental yoga.
symptoms
Yildirim et al. (35) RCT Turkey Mindfulness | To analyze the A total of 104 Half-hour test Mann-Whitney Mindfulness-based
andMusic effect of participants with two U-test and X2 test breathing and
Therapy Breathingand | splitinto two groups to were utilized in the | music therapy
music therapy groups: 52 in obtain the identification of the reduced nurses’
on COVID-19 intervention intervention statistically stress and
relevant and 52 in and control significant work-related strain
nurses. control group data. differences between | levels and enhanced
groups, and the their psychological
Wilcoxon signed wellbeing.
rank test was
utilized.
Matiz et al. (39) Self- Italy Meditation | To analyze the A total of 67 Eight weeks The analyses were Participants actively
report impact of participants relevant performed with the engaged daily in the
mindfulness were further training firee software practice of
meditation on splitintoa program to environment R, meditation to
mental health low-resilience test different version 3.6.3 (R protect and
with female (LR, n=32) groups which Foundation for promote their
teachers in anda able to receive Statistical mental health.
Italy high-resilience abetter result Computing,
(HR, n=26) on mental Vienna, Austria).
group. disorders.
Jiménez et al. (40) Self- Spain Meditation | To explore the | A total of 412 This paper All the analyses The findings of this
report impact of adults from 63 | collected were performed study could be used
confinement Spanish survey data with SPSS version for psychological
due to provinces, with | with the 26.0 (IBM Corp., interventions to
COVID-19 on amean age of method of Armonk, NY, USA) Improve mental
the mentaland | 40.48 (SD = DASS-21,1ES, | and The descriptive | health and coping
emotional 10.79), and SCS scales. results of the with confinement
health ofadult | participatedin | Data quantitative during the
Spanish- the survey out extraction as variables were COVID-19
speaking of a total of 420 proof to reported with mean epidemic.
residents of (finalization procedure the and standard
Spain. rate: 98.09%). result related deviation.
to study aims.
Desai etal. (41) Self- USA Meditation | To investigate A total of 63 An 8-week To evaluate their Statistical
report whether using | participants virtually perceived stressand | improvements in
avirtual were enrolledin | conducted sleep quality using perceived stress
heart-based the study, of heartfulness. measurement tools score and sleep
meditation which 36 (57%) meditation with quality index in
program is completed the programina well-established participants
associated with | entire 8 weeks prospective reliability and undergoing a
improved of the pre-post validity, such as the virtual heartfulness
stress levels heartfulness single-arm Perceived Stress meditation
and quality of meditation intervention Scale (PSS) and the program.
sleep among program. study Pittsburgh Sleep
participants Quality Index
from the (PSQI)
general
population
during the
COVID-19
pandemic.

Khademi et al. (36) RCT Iran Color To investigate A total of 70 A randomized The data were Mandala coloring

Therapy the effect of patients were controlled analyzed using SPSS | was effective in
Mandala hospitalized clinical trial (version 25) reducing measured
coloring on with performed software. anxiety in patients
the anxiety of COVID-19 in from May 20, Quantitative hospitalized due to
hospitalized the internal 2020, to variables were COVID-19.
COVID-19 medicine and November 30, described using
patients. infectious 2020, on 70 mean and standard

disease wards. patients deviation, and
hospitalized qualitative variables
with were presented by
COVID-19 frequency and
percentage.
Priyanka and Self- India Meditation | Toexploreand | A total of 1,112 A community- | The data were The practice of yoga
Rasania (42) report investigate the subjects gave based online analyzed using and meditation,
effectofyoga | consentand cross-sectional | Microsoft Exceland | preferably both of
and completed the | study SPSS version 22. them, is associated
meditation can | study involvingthe | Qualitative data with a higher level
help in questionnaire. | adult general were expressed in of mental wellbeing
alleviating Of them, 861 population. proportions or during the
mental. Stress (77.4%) Data collection | percentages, and COVID-19
and improving | responses were was done by quantitative data pandemic.
psychological | obtained in usinga Google | were expressed in
wellbeing. English, and form link that | mean and standard
251 (22.6%) was circulated deviation. The
were in Hindi via online chi-square test was
questionnaire. platforms. used to check the
association between
various factors and
mental wellbeing.

Zildzic et al. (30) Review Bosniaand  Horticultural | To evaluate N/A Available From those studies, Non-

Herzegovina therapy the impact of evidence- recommended pharmacological
non- based studies measures have been measures such as
pharmacological on ways to registered, which stress and sleep
measures such combat stress refer to stress and control, spending
as stress and and the effect sleep control, diet time in nature, a
sleep control of the and eating habits, healthy diet, and
(with different proposed staying in nature physical activity
measures measures on (“forest bathing”, may improve the
against the human mental | gardening), virtual immune response
negative effects health and the communication, to COVID-19.
of anxiety and immune and meditation
depression on system were (mindfulness
the mental analyzed. practice).
state) and the
possible
positive
impact of
“forest
bathing” on
improving the
immune
response to the
virus and its
consequences.

Bhuiyan et al. (43) Self- USA Meditation | To explore A total of A secondary All statistical No found

report associations participants (N | analysis of a analyses were associations
between rural = 8,392) were national performed using between rural or
or urban mostly female survey SPSS, version 26.0 urban status and
status, (7,041/8,392, conducted (IBM Corp), with psychological
psychological 83.9%), among significance outcomes (stress,
outcomes,and | non-Hispanic subscribersto | inferred at P < 0.05. | depression, and
physical (7,855/8,392, the meditation anxiety),
activity among | 93.6%), and app Calm. pre-COVID-19 and
users of a White current physical
(7,704/8,392, activity, or

mobile | g gop) perceived effects of

meditatlon COVID-19.0n

aPP: stress, mental

health, and physical
activity among
users of a
meditation app.

Renzi etal. (14) Case- Ttaly Color A study to Anolderadult | Anolderadult | Psychological Evidence from

report Therapy reportart woman (age: 77 | woman counseling session multiple studies has
method on years old; participant between the shown that drawing
older adult Mini-Mental drew three participant and offers short-term
who isolation State paints and psychologist to mood benefits for
during the Examination communicated | analyze what mood adults.
COVID-19 score: 30; witha she has changed
period Geriatric psychologist to | during the
Depression identify her Lockdown period.
Scale score: 6) mental status,
who spent 3 further
months in recording as a
isolation in her case report to
room in our show the
nursing home impact on
asaprevention | patients.
strategy during
COVID-19
pandemic
Vinciguerra and Review Ttaly Music To evaluate N/A Selected all the | Extract the content ‘With the advent of
Federico (31) Therapy the therapeutic articles and results from the | COVID-19, several
effects of the registered in other references music-based
MBIs the Web of and organize the interventions
(music-based Knowledge, discussion of the (MBIs) have been
interventions) PubMed, effect on adapted from
and to discuss Google COVID-19 patients | “in-person.” To a
the feasibility, Scholar, and with art therapy. “remote and
accessibility, ScienceDirect virtual” mode
and future from March (through
implementation 2020 to telemedicine).
of these new November
NMT (new 2021
music therapy) concerning
approaches. tele-NMT
during the
COVID-19
outbreak,
collecting the
same examples
and
experiences.
Shao (37) RCT China Dance To investigate A total of 62 Using All the data in this The results showed
Therapy the adolescents Symptom study were that this

intervention finally Checklist 90 processed using comprehensive
effect of dance completed the and randomly SPSS 17.0 statistical | group psychological
therapybased | experiment. divided into software. The counseling can
on the Satir contents. two groups comparison effectively improve
Model on the according to between groups was | the mental health
mental health the matching conducted using an level of adolescents
of adolescents of male and independent sample | alleviates their
with female t-test, and the anxiety and
depression participants, comparison within depression,
during the the experiment | the group was increases their life
COVID-19 group had 32 conducted using a satisfaction, and
epidemic. members, and paired sample t-test. | promotes their

the control The difference is psychological

group had 30 statistically resilience level.

members. significant at p >

0.05.
Thimmapurametal. | RCT USA Meditation | To investigate Out of 1,535 Physiciansand | Data were The current
(38) ifa brief, eligible advanced summarized using research Is one of

virtual, participants practice frequencies and the first attempts to
heart-based who were providers were means/mediansand | assess loneliness
meditation surveyed, 155 randomly reported using and sleep problems
program via enrolled in the assigned to per-protocol among physicians
audio study. receive eithera | analysis. Changesin | and advanced
relaxation daily loneliness and PSQI practice providers
techniques heartfulness scores were during the
through a Meditation analyzed by paired | COVID-19
heartfulness program or no t-tests, and an & < pandemic in the
trainer leads to intervention 0.05 was considered US. heartfulness
measurable (control statistically meditation appears
changes in the group) ina significant. Pearson to provide an
improvement prospective correlation test was | improvement in the
of sleep and 4-week carried out. perception of
perception of randomized Statistics were loneliness and sleep
loneliness in control study calculated using quality.
physicians and design. UCLA SPSSv.24 (IBM,
advanced loneliness and Armonk, NY).
practice PSQI scores
providers. were collected

at baseline and

after the

program

duration of 4

weeks.

Vajpeyee et al. (32) Review India Yogaand | Toinvestigate | Ofall 209 To assess the Statistical analysis The significance of
Music theimpactof | participants, psychological | was performed easily available,
Therapy Yoga and 105 (50.23%) responses of using Microsoft simple, inexpensive,

Music had symptoms 240 healthcare Excel. The mean is safe non-
Intervention of depression workers calculated, and for | pharmacological
on anxiety, (35.88%), during the hypothesis testing,a | interventions like
stress, and anxiety (40.19), COVID-19 student t-test is Yoga and Music
depression and stress outbreak. We applied to compare therapy is to
levels of (34.92%) alone used Yoga and the mean before overcome stress,
healthcare orin Music and after the anxiety, and
workers. combination. Intervention intervention on depression in
during the in normal and both controlledand | present times.
COVID-19 abnormal uncontrolled
outbreak. subjects based groups.

on the

Depression

Anxiety and

Stress Scale-42

(DASS-42).

Yietal. (33) Review China Color The positive 252 college A 3 (interface Utilized the Visual design

Therapy role of students (119 emotions) _2 Two-Way ANOVA | indeed has an

interface visual | menand 133 (interface for analyzing impact on the
design in ‘women) were layouts) relevant effectiveness of
digital safety recruited as two-factor experimental data learning about
education was participants experimental with IBM SPSS COVID-19
verified by from local design was (version 24). For protection.
taking universities in adopted, and 6 | significantly
COVID-19 southern China interfaces were | different factors, a
prevention via a purposive designed, post-hoc test was
and control sampling where the conducted.
knowledge as method. dependent
the content of variables
public health included
safety participants’
education understanding,

course

evaluation,

and system

usability score.

N/A means no participants.
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References Sample Outcomes measure Treatment group

size (T/C)
Intervention Procedure
times

Calamassi et al. (34) 31(1) RCT 18/19/17* STAI/HR/RR/SBP/DBP MT 1 TT
Yildirim et al. (35) 33(2) RCT 52/52 STAI/WRSS/PWBS MT 1 TT
Khademi et al. (36) 37(3) RCT 35/35 STAI MC 6 TT
Shao (37) 43 (4) RCT 32/30 SCL-90/LSS/ADS/MPR DT 7 TT
Thimmapuram et 44 (5) RCT 77178 UCLA/PSQI HM 4 T
al. (38)

“I'T,traditional therapy; MT, Music Therapy; DT, Dance Therapy; HM, Heartfulness Meditation; STAL, State-Trait Anxiety Inventory; HR, Heart Rate; RR, Respiratory Rate; SB, Systolic Blood
Pressure; DBP, Diastolic Blood Pressure; WRSS, Work-Related Strain Scale; PWBS, Psychological Well-Being Scale; MC, Mandala Coloring; SCL-90, Symptom Checklist 90; LSS, Life Satisfaction
Scale; ADS, Anxicty and Depression Scale; MPR, Measurement of psychological resilience; UCLA, UCLA loneliness scale; PSQI, Pittsburgh sleep quality index.

*ID-31(1) group has split into 3 different intervention therapy which is N = 18/19/17, the whole count number s 54.
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Validate Suitability Therapeutic Consistency Overall score
Multimethod study
William et al. (29) 4 3 3 3 Moderate (3.25)
Zildzic etal. (30) 3 2 3 4 Moderate (3)
Vinciguerra and 3 3 3 3 Moderate (3)
Federico (31)
Vajpeyee et al. (32) 4 2 4 3 Moderate (3.25)
Yietal. (33) 5 4 3 4 Excellent (4)
Quantitative study
Calamassi et al. (34) 4 2 3 3 Moderate (3)
Yildirim et al. (35) 4 3 4 4 Good (3.75)
Khademi et al. (36) 5 4 4 4 Excellent (4.25)
Shao (37) 3 3 4 3 Moderate (3.25)
Thimmapuram et al. (38) 5 4 3 3 Good (3.75)
Report study
Matiz et al. (39) 5 4 4 4 Excellent (4.25)
Jiménez et al. (40) 4 4 3 4 Good (3.75)
Desai etal. (41) 4 4 3 3 Good (3.5)
Priyanka and Rasania 4 5 3 4 Excellent (4)
(42)
Bhuiyan et al. (43) 1 3 4 3 Good (3.5)
Renzi etal. (44) 3 2 2 2 Poor (2.25)
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Search terms

#1 Art therapy [MeSH]

#2 Color therapy [MeSH]

#3 Music therapy [MeSH]

#4 Play therapy [MeSH]

#5 Psychodrama [MeSH]

#6 Dance therapy [MeSH]

#7 Video games [MeSH]

#8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7

#9 COVID-19 [MeSH]

#10 Post-acute COVID-19 syndrome [MeSH]

#11 Mental disorders [MeSH]

#12 Autistic disorder [MeSH]

#13 Anxiety [MeSH]

#14 Depression [MeSH]

#15 PTSD [MeSH]

#16 Bipolar [MeSH]

#17 Schizophrenia [MeSH]

#18 #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR
#16 OR #17

#19 #8 AND #18

#20 Yishu zhiliao (Art therapy)

#21 Huihua liaofa (Color therapy)

#22 Yinyue liaofa (Music therapy)

#23 Youxi liaofa (Play therapy)

#24 Xiju liaofa (Psychodrama)

#25 ‘Wudao liaofa (Dance therapy)

#26 Youxi liaofa (Video games)

#26 #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26

#27 #18 keywords translated into Chinese

#28

#26 AND #27
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ele O ariable Depende depende anda ed coe e B D) R
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B andard
erro

Soccer participants PHQ-9 Constant —0.151 0.066 —2.284 2.024 0.357 12.993**
(n=172)

Perceived sleep 0.105 0.049 0.167 2.138 1.550

quality

Sleep latency 0.060 0.028 0.145 2.119 1.190

Sleep duration —0.010 0.029 —0.022 —0.328 1.103

Sleep efficiency 0.033 0.038 0.057 0.862 L119

Sleep disturbance 0.184 0.059 0.217 3.100%* 1.246

Use of sleep 0.134 0.072 0.130 1.861 1.239

medication

Daytime dysfunction 0.117 0.035 0.245 3319 1.394
Exercise non-participants PHQ-9 Constant —0.065 0.123 —0.524 2.129 0.415 11.632%*
(n=124)

Perceived sleep 0.169 0.059 0.297 2.884** 2.091

quality

Sleep latency 0.068 0.044 0.132 1.547 1421

Sleep duration —0.008 0.039 —0.016 —0.208 1.156

Sleep efficiency —0.097 0.064 —0.112 —1.506 1.087

Sleep disturbance 0.243 0.093 0.204 2.615* 1195

Use of sleep 0.201 0.075 0.206 2.684** 1161

medication

Daytime dysfunction 0.078 0.049 0.143 1.588 1.581

**p < 001, **p < 0.001.
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Dependent variable Independent variable Unstandardized coefficients

B Standard error
PHQ-9 Constant —0.179 0.060 —2.979** 1.939 0.405 29.727"%*
Perceived sleep quality 0153 0037 0.249 41017 1.824
Sleep latency 0.075 0.025 0.156 3.035%* 1.306
Sleep duration —0.002 0024 —0.004 —0.079 1.120
Sleep efficiency —0.015 0.033 —0.022 —0.465 1.089
Sleep disturbance 0232 0051 0225 4553 1213
Use of sleep medication 0179 0.052 0.168 3469 1167
Daytime dysfunction 0.100 0029 0.185 3428 1.438

**p < 0,01, **p < 0.001.
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Control variable 1

1 Age 1.000

2 0.458** 1.000

3 0.291** 0.185** 1.000

4 0.246™* 0.220** 0.141 1.000

5 0.370* 0.182** 0.123 0.160** 1.000

6 0.209* 0.112 0.124 0.029 0.224** 1.000

7 0.493** 0.267** 0.194** 0.056 0.169** 0.334** 1.000

8 0.520** 0.366** 0.170** 0.125 0.402** 0.349** 0.443* 1.000

**p < 0.01. 1, Perceived sleep quality; 2, Sleep latency; 3, Sleep duration; 4, Sleep efficiency; 5, Sleep disturbance; 6, Use of sleep medication; 7, Daytime dysfunction; 8, PHQ-9.
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SD 4
1 1.363 0.839 1.000
2 1.589 0.928 0.522%* 1.000
3 1.169 0.935 0.271** 0.281** 1.000
4 0.315 0.603 0.228 0.159 0.149 1.000
5 1113 0.407 0.345%* 0.104 0.086 0.110 1.000
6 0.194 0.489 0.259** 0.148 0.120 0.008 0.226 1.000
7 1.427 0.866 0.587** 0.368** 0.143 0.064 0.097 0.332%* 1.000
8 0.659 0.479 0.595** 0.405** 0.133 0.014 0.384** 0.289** 0.396** 1.000

**p < 0.01. 1, Perceived sleep quality; 2, Sleep latency; 3, Sleep duration; 4, Sleep efficiency; 5, Sleep disturbance; 6, Use of sleep medication; 7, Daytime dysfunction; 8, PHQ-9.
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ZARIT 54 5191 47.35 -456 1562 0.0605

ZARIT SMD 34 - - ~074 | 760  0.0176*

ZARITMMD 20 - - S 2259

“The resulting p corresponds to the statistical analysis between the variation of SMD and
MMD. MV: mean of the variance between the pre and post treatment results. SD, standard
deviation. p, p value corresponding to MV. ZARIT SMD, Zarit severe mental disorder;
ZARIT MMD, Zarit mild mental disorder.
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SD !
1 1.006 0.587 1.000
2 1.163 0.890 0.332%* 1.000
3 0.814 0.831 0.257** 0.101 1.000
4 0.279 0.652 0.245** 0.207** 0.118 1.000
5 0.959 0.437 0.371%* 0.228** 0.143 0.198** 1.000
6 0.134 0.358 0.100 0.097 0.013 0.038 0.093 1.000
7 1.174 0.775 0.335* 0.129 0.182 0.069 0.152 0.417** 1.000
8 0.359 0371 0.376** 0.296** 0.146 0.124 0.304** 0.194 0.396** 1.000

**p < 0.01. 1, Perceived sleep quality; 2, Sleep latency; 3, Sleep duration; 4, Sleep efficiency; 5, Sleep disturbance; 6, Use of sleep medication; 7, Daytime dysfunction; 8, PHQ-9.
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Variable Maladaptive Recovered Resilien Statistical test

n 467 (22.89%) 302 (14.80%) 1,271 (62.30%) - -

Age, mean (SD) | 3529 (12.06) | 33 36.66 (11.58) [34.5 | 3938 (12.18) | 38 H(2) = 48.634 Maladaptive vs. Recovered: p = 0.282* |

median (IQR) (19) (16) a7 p <0.001% Recovered vs. Resilient: p < 0.001*|** |
Maladaptive vs. Resilient: p < 0.001*|**

Level of education 1540 (2.53) [ 15(2) | 15.61(253)|15(2) | 1582(255)|15(2) | H(2)=11648 Maladaptive vs. Recovered: p = 0.721** |

(SD) | Median p=0.003* Recovered vs. Resilient: p

(IQR) Maladaptive vs. Resilient: p = 0.

Sex, n (%)

Female 370 (79.2%) 257 (85.1%) 1,023 (80.5%) X2(2) = 4.427 -

Male 97 (20.8%) 45 (14.9%) 248 (19.5%) p=0.109

Employment Status, n (%)

Unemployed 139 (29.8%) 78 (25.8%) 268 (21.1%) X*(4) = 38.898 Unemployed: Maladaptive: p = 0.004* |
Recovered: p > 0.999 | Resilient: p
=0.002*

Studying 81(17.3%) 34 (11.3%) 131 (10.3%) P <0.001* Studying: Maladaptive: p < 0.001* |
Recovered: p > 0.999 | Resilient: p
=0.002*

Working 247 (52.9%) 190 (62.9%) 872 (68.6%) Working: Maladaptive: p < 0.001% |
Recovered: p > 0.999 | Resilient: p
=0.002*

Balcony/Terrace, n (%)

No 82 (17.6%) 44 (14.6%) 126 (9.9%) X2(2) = 20.046 Maladaptive: p < 0.001* | Recovered: p

p <0.001* > 0.999 | Resilient: p < 0.001*

Yes 385 (82.4%) 258 (85.4%) 1, 145 (90.1%)

Psychiatric disorder, n (%)

No 353 (75.4%) 268 (88.7%) 1,167 (91.8%) X*(2) =85.418 Maladaptive: p < 0.001* | Recovered: p

P <0.001* > 0.999 | Resilient: p < 0.001*

Yes 115 (24.6%) 34 (1.3%) 104 (8.2%)

Psychiatric medication, n (%)

No 324/(69.4%) 245 (81.1%) 1,083 (85.2%) X2(2) = 55.565 Maladaptive: p < 0.001* | Recovered: p

p <0.001* > 0.999 | Resilient: p < 0.001*

Yes 143 (30.6%) 57 (18.9%) 188 (14.8%)

Physical disorder, n (%)

No 290 (62.1%) 206 (68.2%) 849 (66.8%) X?(2) =4.178 -

p=0.123787

Yes 177 (37.9%) 96 (31.8%) 422 (33.2%)

Smoking, n (%)

No 344 (73.7%) 230 (76.2%) 1,034 (81.4%) X2(2) = 13.612 Maladaptive: p = 0.012* | Recovered: p

p=0.001107* > 0.999 | Resilient: p = 0.002*

Yes 123 (26.3%) 72 (23.8%) 237 (18.6%)

Alcohol consumption, n (%)
No 401 (85.9%) 257 (85.1%) 1,090 (85.8%) X*(2) =0.103 -
p = 0949893

Yes 66 (14.1%) 45 (14.9%) 181 (14.2%)

Physical activity, n (%)

No 212 (45.4%) 117 (38.7%) 415 (32.7%) X2(2) =24.731 Maladaptive: p = 0.002* | Recovered: p

p <0.001* > 0.999 | Resilient: p < 0.001*

Yes 255 (54.6%) 185 (61.3%) 856 (67.3%)

COVID-19 time, n (%)

>1h 243 (52.0%) 158 (52.3%) 791 (62.2%) X3(2) =20.084 Maladaptive: p = 0.008* | Recovered: p

p <0001 > 0.999 | Resilient: p < 0.001*

More than 1h 224 (48.0%) 144 (47.79%) 480 (37.8%)

NEO-FFI 1116 (239) | 11 (4) | 8.73(271) |9 (4) 6.44 (2.83) | 6 (4) H(2) = 431912 Maladaptive vs. Recovered: p <
Neuroticism, mean p <0001* 0.001*|** | Recovered vs. Resilient: p <
(SD) | median 0.001*|** | Maladaptive vs. Resilient: p <
(IQR) 0.001%[**

NEO-FFI 6.91(2.98) |7 (4) 8.90(2.79) | 9 (4) 9.50 (2.42) [ 10 (3) H(2) =160.775 Maladaptive vs. Recovered: p <
extraversion, mean p <0.001* 0.001%[** | Recovered vs. Resilient:

(SD) | median p=0.006"|"* | Maladaptive vs. Resilient:
(IQR) P < 0.001%[**

NEO-FFI openness | 9.90 (3.75) | 10 (6) 10.35 (4.20) | 105 10.62(338) | 11(5) | HQR)=7.113 -

to experience, mean (5) p=0.028544

(SD) | median

(IQR)

NEO-FFI 9.54 (3.13) | 10 (4) 1048 (3.39) [ 11(5) | 1077291 | 11(4) | H(2)=34.991 Maladaptive vs. Recovered:
agreeableness, mean P <0.001* p=0.005%* | Recovered vs. Resilient:
(SD) | median p=0.391 | Maladaptive vs. Resilient: p
(IQR) <0.001%[**

NEO-FFI 1037 (3.02) | 11(3) | 1141275 |12(3) | 1208(222)|12(2) | H(2)=74.893 Maladaptive vs. Recovered: p <
conscientiousness, P <0.001% 0.001%|* | Recovered vs. Resilient:
mean (SD) | median p = 0.0047[** | Maladaptive vs. Resilient:
(IQR) p < 0.001%[**

P-values for post-hoc tests were corrected with Bonferroni correction using the number of comparisons performed. *Statistically significant result for p < 0.017. **The significance values of

Dunn’s multiple comparison test were adjusted using the Bonferroni correction.
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Pre
mean

Physical function 66.36
Physical role 1273
Emotional role 2182
Vitality 3491
Mental health 3935
Social function 3341
Physical pain 5190
General health 43.00

Post

mean

75.64

32.73

43.03

49.82

52.82

5091

66.73

5127

927

2000

2121

1491

1347

1750

1483

1765
3921
4175
2266
27.36
3242
37.83

1871

<0.0001

0.0002

0.0001

<0.0001

0.0003

0.0002

0.0053

0.0018

MV: mean of the variance between the pre and post treatment results. SD, standard

deviation. p, p value corresponding to MYV.
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Kruskal-Wallis test Jonckheere-Terpstra test

Dependent Mean Std. J-T p (two-tailed)
variable rank
Perceived sleep Soccer participants 1.155 (0.725) 132.44 16.816 0.000 4.101 0.000
quality

Exercise 169.75

non-participants

Sleep latency Soccer participants 1341 (0.929) 133.45 14325 0.000 3785 0.000

Exercise 168.35
non-participants

Sleep duration Soccer participants 0.963 (0.892) 134.70 11.210 0.001 3.348 0.001

Exercise 166.60
non-participants

Sleep efficiency Soccer participants 0.294(0.631) 145.44 0723 0395 0.850 0.395

Exercise 151.59
non-participants

Sleep disturbance Soccer participants 1.024 (0.431) 139.50 9.461 0.002 3.076 0.002

Exercise 159.89
non-participants

Use of sleep Soccer participants 0.159 (0.418) 146.10 0.567 0.451 0.753 0.451
medication

Exercise 150.65
non-participants

Daytime dysfunction Soccer participants 1.280 (0.823) 137.84 6.692 0.010 2.587 0.010

Exercise 162.20
non-participants

PHQ-9 Soccer participants 0.485 (0.445) 12246 37.405 0.000 6.116 0.000

Exercise 183.72
non-participants
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Variable Maladaptive Recovered Resilien Statistical test
n 191 (9.36%) 721 (35.34%) 1,128 (55.29%) - -
Age, mean (SD) | 34.43 (11.93) | 33 37.91 (12.36) | 36 38.73 (12.02) | 38 H(2) = 24.009 Maladaptive vs. Recovered: p <
median (IQR) (19) (18) a7 p <0.001% 0.001%|** | Recovered vs. Resilient:
p = 0.209* | Maladaptive vs. Resilient:
p < 0.001%[*
Level of education 1487 (2.38) [ 15(5) | 15.53 (247)|15(2) | 15.93(259)|15(2) | H(2)=33975 Maladaptive vs. Recovered:
(SD) | Median p<0001* p = 0.014*[* | Recovered vs. Resilient:
(IQR) p < 0.001°[** | Maladaptive vs. Resilient:
P < 0.001%[*
Sex, n (%)
Female 166 (86.9%) 598 (82.9%) 886 (78.5%) X2(2) = 10.445868 Maladaptive: p = 0.167 | Recovered:
p=0.005391% p=0.535 | Resilient: p= 0.016"
Male 25 (13.1%) 123 (17.1%) 242 (21.5%)
Employment status, n (%)
Unemployed 60 (31.4%) 43 185 (25.7%) 240 (21.3%) 111 X*(4) = 45.340 Unemployed: Maladaptive: p = 0.084 |
Studying (22.5%) 88 (46.1%) | 92 (12.8%) (9.8%) 777 (68.9%) | p <0.001* Recovered: p > 0.999 | Resilient: p
Working 444 (61.6%) = 0.034 Studying: Maladaptive: p <
0.001% | Recovered: p > 0.999 | Resilient:
p = 0.006* Working: Maladaptive: p <
0.001% | Recovered: p = 0.647 | Resilient:
p <0.001°
Balcony/Terrace, n (%)
No 26 (13.6%) 112 (15.5%) 114 (10.1%) X2(2) = 12277 Maladaptive: p > 0.999 | Recovered:
p=0002" p=0.008" | Resilient: p = 0.004*
Yes 165 (86.4%) 609 (84.5%) 1,014 (89.9%)
Psychiatric disorder, n (%)
No 126 (66.0%) 615 (85.3%) 1,046 (92.7%) XQ)=113112 Maladaptive: p < 0.001* | Recovered:
p<0001* p=0.129 | Resilient: p < 0.001*
Yes 65 (34.0%) 106 (14.7%) 82 (7.3%)
Psychiatric medication, n (%)
No 110 (57.6%) 554 (76.8%) 988 (87.6%) X3(2) = 107.852 Maladaptive: p < 0.001* | Recovered:
p <0.001° p=0.003" | Resilient: p < 0.001*
Yes 81 (42.4%) 167 (23.2%) 140 (12.49%)
Physical disorder, n (%)
No 114 (59.7%) 451 (62.6%) 780 (69.1%) X2(2) = 12.181 Maladaptive: p = 0345 | Recovered:
p=0.002264% p = 0.098 | Resilient: p= 0.004*
Yes 77 (40.3%) 270 (37.4%) 348 (30.9%)
Smoking, n (%)
No 137 (71.7%) 545 (75.6%) 926 (82.1%) X2(2) = 17.582 Maladaptive: p = 0.075 | Recovered:
p <0.001% p=0.042 | Resilient: p < 0.001*
Yes 54 (28.3%) 176 (24.4%) 202 (17.9%)
Alcohol consumption, n (%)
No 169 (88.5%) 617 (85.6%) 962 (85.3%) X2(2)=1373 -
p=0503292
Yes 22 (11.5%) 104 (14.4%) 166 (14.7%)
Physical Activity, n (%)
No 93 (48.7%) 307 (42.6%) 344 (30.5%) X2(2) = 41.301 Maladaptive: p = 0.001* | Recovered: p
p<0001* <0.001* | Resilient: p < 0.001*
Yes 98 (51.3%) 414 (57.4%) 784 (69.5%)
COVID-19 time, n (%)
<1h 97 (50.8%) 387 (53.7%) 708 (62.8%) X*(2) =20.037 Maladaptive: p = 0.129 | Recovered:
p <0.001* p=0.008" | Resilient: p < 0.001*
More than 1h 94 (49.2%) 334 (46.3%) 420 (37.2%)

NEO-FFI

10.86 (2.54) | 11 (4)

917 (2.88) | 9 (4)

652(3.07)|6(5)

H(2) = 273.498

Maladaptive vs. Recovered: p <

Median (IQR)

neuroticism, mean p <0001* 0.001*|** | Recovered vs. Resilient: p <
(SD) | median 0.001*|** | Maladaptive vs. Resilient: p <
(IQR) 0.001%[**

NEO-FFI 7.17 (2.92) | 7.5 (4) 826 (2.78) | 8 (3) 9.47 (2.62) | 10 (3) H(2) = 91.248 Maladaptive vs. Recovered:

extraversion, mean p <0001 p=0.002"|** | Recovered vs. Resilient: p
(SD) | median < 0.001*|** | Maladaptive vs. Resilient: p
(IQR) < 0.001%[**

NEO-FFI openness | 9.64 (4.19) | 10 (7) 1030 (3.65) [ 11(5) | 10.61(348)|11(5) | H(2)=4.147 -

to experience, mean p=0.125746

(SD) | median

(IQR)

NEO-FFI 9.32 (3.56) | 10 (5) 10.03(2.92) [10(4) | 10.88(3.01) |11 (4) | H(2)=36.632 Maladaptive vs. Recovered: p = 0.275* |
agreeableness, mean P <0.001* Recovered vs. Resilient: p < 0.001*[** |
(SD) | median Maladaptive vs. Resilient: p < 0.001%|**
(IQR)

NEO-FFI 1107 3.04) [ 12(3) | 11.06(2.67)|12(3) | 12.03(238)[12(2) | H(2)=39.784 Maladaptive vs. Recovered: p > 0.999** |
conscientiousness, p<0.001* Recovered vs. Resilient: p < 0.001*[** |
mean (SD) | Maladaptive vs. Resilient: p = 0.008*|**

P-values for post hoc tests were corrected with Bonferroni correction using the number of comparisons performed. *Statistically significant result for p < 0.017. **The significance values of

Dunn’s multiple comparison test were adjusted using the Bonferroni correction.
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Age, mean
Sex, n (%)

Man

Female

Mean stay
Referral resource
BPHU

ED

AMHS

Others (Psychiatric Day Hospital and

Liaison and Interconsultation Psychiatry)

Preadmission working status
Active
Unemployed or homemaker
Student
Pensioner

Diagnoses

Other disorders

Psychotic disorders

Bipolar disorders

Depressive disorders

Anxiety disorders

Personality disorders

47.29

32(35.56%)
58 (64.44%)

2359

55

20
33

4(4.44%)
43 (47.78%)
12 (13.33%)
12 (13.33%)

4(4.44%)

15 (16.67%)
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Characteristics Total, n (%) Soccer Exercise x2 (o)
participant non-participant
Frequency (%)

Age 20-29 years 144 (48.6) 96 (66.7) 48 (33.3) 58.419 (0.000)
30-39 years 77 (26.0) 60 (77.9) 17 (22.1)
40+ years 75 (25.3) 16 (21.3) 59(78.7)

Occupation College student 89 (30.1) 58 (65.2) 31(34.8) 27.840 (0.000)
Worker 151 (51.0) 99 (65.6) 52(34.4)
Full-time homemaker 56 (18.9) 15(26.8) 41(73.2)

Marital status Unmarried 192 (64.9) 128 (66.7) 64 (33.3) 16.443 (0.000)
Married 104 (35.1) 44 (42.3) 60 (57.7)

PSQI PSQI >5 143 (48.3) 97 (67.8) 46 (32.2) 10.746 (0.001)
PSQI <5 153 (51.7) 75 (49.0) 78 (51.0)

PHQ-9 PHQ-9 (0-9) 264 (89.2) 163 (61.7) 101 (38.3) 13.250 (0.000)
PHQ-9 (>10) 32(10.8) 9(28.1) 23(71.9)

Weekly frequency of Once per week 64 (21.6)

soccer participation
Twice per week 108 (36.5)

Duration of each soccer <1.5h 64(7.8)

session
2+h 108 (50.3)

Experience in soccer <2 years 120 (40.5)

participation
2+ years 52(17.6)
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Variable Maladaptive Recovered Resi Statistical test Post-hoc tests
N 854 (41.86%) 74 (3.63%) 1,112 (54.51%) - -
Age, mean (SD) | 36.06 (11.19) | 35 3572(1024)[345 | 3971(1279)| 38 H(2) = 40.147 Maladaptive vs. Recovered: p > 0.999** |
median (IQR) (16) (15) (19) p <0.001* Recovered vs. Resilient: p = 0.041** |
Maladaptive vs. Resilient: p < 0.001*[**
Level of education 1557 (2.53) [15(2) | 1599(237)[15(2) | 1576(2.57)|15(2) | H(2)=4.108 -
(SD) | median p=0.128
(IQR)
Sex, N (%)
Female 724 (84.8%) 70 (94.6%) 856 (77.0%) X*(2) =28.338 Maladaptive: p < 0.001* | Recovered:
p <0.001% p=0012* | Resilient: p < 0.001*
Male 130 (15.2%) 4(5.4%) 256 (23.0%)
Employment status, N (%)
Unemployed 220 (25.8%) 15 (20.3%) 250 (22.5%) X?(4) = 12.456 Unemployed: Maladaptive: p = 0.647 |
p=0014* Recovered: p > 0.999 | Resilient:
p=1.000
Studying 120 (14.1%) 5(6.8%) 121 (10.9%) Studying: Maladaptive: p= 0.193 |
Recovered: p > 0.999 | Resilient:
p=0647
Working 514 (60.2%) 54 (73.0%) 741 (66.6%) Working: Maladaptive: p = 0.012* |
Recovered: p = 0.986 | Resilient:
p=0.112
Balcony/Terrace, N (%)
No 123 (14.4%) 15 (20.3%) 114 (10.3%) X2(2) =12.133 Maladaptive: p = 0098 | Recovered:
p=0002* p = 0214 Resilient: p = 0.008*
Yes 731 (85.6%) 59 (79.7%) 998 (89.7%)
Psychiatric disorder, N (%)
No 693 (81.1%) 63 (85.1%) 1,031 (92.7%) X2(2) =59.931 Maladaptive: p < 0.001° | Recovered:
p <0001 p > 0.999 | Resilient: p < 0.001*
Yes 161 (18.9%) 11 (14.9%) 81(7.3%)
Psychiatric medication, N (%)
No 634 (74.2%) 59 (79.7%) 959 (86.2%) X*(2) = 45.255 Maladaptive: p < 0.001* | Recovered:
p <0.001% p > 0.999 | Resilient: p < 0.001*
Yes 220 (25.8%) 15 (20.3%) 153 (13.8%)
Physical disorder, N (%)
No 558 (65.3%) 54 (73.0%) 733 (65.9%) X3(2) = 1.767 -
p=0413
Yes 296 (34.79%) 20 (27.0%) 379 (34.1%)
Smoking, N (%)
No 640 (74.9%) 56 (75.7%) 912 (82.0%) X2(2) =14.933 Maladaptive: 0.002* | Recovered:
p <0.001* P> 0.999 | Resilient: p < 0.001*
Yes 214 (25.1%) 18 (24.3%) 200 (18.0%)
Alcohol consumption, N (%)
No 739 (86.5%) 62 (83.8%) 947 (85.2%) X2(2) = 0.968 -
p=0616300
Yes 115 (13.5%) 12 (16.2%) 165 (14.8%)
Physical activity, N (%)
No 364 (42.6%) 33 (44.6%) 347 (31.2%) X3(2) =29.366 Maladaptive: p < 0.001 | Recovered:
p <0.001* p=0.802 | Resilient: p < 0.001*
Yes 490 (57.4%) 41 (55.4%) 765 (68.8%)
COVID-19 time, N (%)
<1h 457 (53.5%) 31 (41.9%) 704 (63.3%) X2(2) =27.734 Maladaptive: p < 0.001° | Recovered:
p < 0.001* p=0.022 | Resilient: p < 0.001*
More than 1h 397 (46.5%) 43 (58.1%) 408 (36.79%)

mean (D) | median
(IQR)

NEO-FFI 9.82 (2.70) | 10 (4) 8.49(2.97) |9 (4) 6.28(2.97) | 6 (4) H(2) =351.412 Maladaptive vs. Recovered:

neuroticism, mean p < 0.001* P =0.007*** | Recovered vs. Resilient:
(SD) | median p < 0.001°[** | Maladaptive vs. Resilient:
(IQR) P < 0.001%]**

NEO-FFI 8.00 (2.83) | 8 (4) 9.18(3.24) | 9 (4) 9.45 (2.58) | 10 (3) H(2)=82716 Maladaptive vs. Recovered:
extraversion, mean p <0.001* p= 0.005*** | Recovered vs. Resilient:
(SD) | median p > 0.999" | Maladaptive vs. Resilient:
(IQR) P < 0.001%**

NEO-FFI openness 1023 (3.79) | 11 (5) 10.44 (3.76) | 10 (5) 10.56 (3.46) | 11 (5) H(2) = 1.066 -

to experience, mean p=0.587

(SD) | median

(IQR)

NEO-FFI 9.93 (3.05) | 10 (4) 1040 (322) [ 11(5) | 10.84(3.02) |11 (4) | H(2)=28.877 Maladaptive vs. Recovered: p = 0.407** |
agreeableness, mean p < 0.001* Recovered vs. Resilient: p > 0.999** |
(SD) | median Maladaptive vs. Resilient: p < 0.001*[**
(IQR) |

NEO-FFI 1.18(263)[12(3) | 11.15(3.04)|12(3) | 11.96(2.46) [12(2) | H(2)=23.570 Maladaptive vs. Recovered: p > 0.999%* |
conscientiousness, p < 0.001* Recovered vs. Resilient: p= 0.423** |

Maladaptive vs. Resilient: p < 0.001*|**

P-values for post hoc tests were corrected with Bonferroni correction using the number of comparisons performed. *Statistically significant result for p < 0.017. **The significance values of

Dunn’s multiple comparison test were adjusted using the Bonferroni correction.
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n 2,040

Age, mean (SD) | median (IQR) 38.04 (12.19) | 37 (18)
Level of education, mean (SD) | median 15.69 (2.55) | 15 (2)
(IQR)

Sex, n (%)

Female 1, 650 (80.9%)
Male 390 (19.1%)

Employment status, n (%)

Unemployed 485 (23.8%)
Studying 246 (12.1%)
Working 1,309 (64.2%)

Balcony/Terrace, n (%)

No 252 (12.4%)

Yes 1, 788 (87.6%)

Psychiatric disorder, n (%)

No 1,787 (87.6%)

Yes 253 (12.4%)

Psychiatric medication, n (%)

No 1, 652 (81.0%)

Yes 388 (19.0%)

Physical disorder, n (%)

No 1,345 (65.9%)
Yes 695 (34.1%)
Smoking, n (%)

No 1, 608 (78.8%)
Yes 432 (21.2%)

Alcohol consumption, n (%)

No 1,748 (85.7%)

Yes 292 (14.3%)

Physical activity, n (%)

No 744 (36.5%)

Yes 1,296 (63.5%)

COVID-19 Time, n (%)

<1h 1,192 (58.4%)

1hor more 848 (41.6%)

NEO-FFI, mean (SD) | median (IQR)

Neuroticism 7.79(333) | 8(5)
Extraversion 8.86 (2.80) | 9 (4)
Openness to experience 10.42 (3.61) | 11 (5)
Agreeableness 10.46 (3.07) | 11 (4)
Conscientiousness 11,61 (2.58) | 12 (3)

1, number of participants; SD, standard deviation; IQR, interquartile range.
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Variables? Ridge LASSO
regression regression

Coefficient Coefficient
(53] (SE)

Sociodemographic variables

Female —0.338* (0.178) —0.842** (0.320)
Urban ~0.509* (0.163) —0.606* (0.284)
Age group

Middle-aged adults (30-59) —0.449% (0215) —0.599* (0.125)
Older adults (=60) 0254 (0.484) _
Marital status

Currently married —0.065 (0.272) —
Widowed/divorced —0.238 (0.462) —
Education level

Basic —0.547* (0.293) —0.811 (0.462)
Secondary —0.228 (0.231) —0.184 (0.246)
Higher —0.669* (0.272) —1.007+ (0.535)

Income quartiles

2nd quartile 0.599** (0.214) 0.689** (0.284)
3rd quartile 0.614** (0.231) 0.814** (0.241)
4th quartile 1,273 (0.302) 1.208** (0.342)
Employment status

Unemployed —0.589* (0.227) —0.522% (0.241)
Out of labor force —0.373 (0.245)

Number of children

1-2 —0.090 (0.349) —

34+ —0.626 (0.837) —0.724 (0.871)
Household size —0.060 (0.048) =
Household food insecurity —1.685*** (0.184) —2.012*** (0.294)
Decrease in household —0.828"* (0.166) —0.929"* (0.162)
income

Risks

Worrying about economic

situation
Alittle worried —1.264"* (0.271) —1291%** (0.231)
Rather worried —1.436"* (0.265) —1.483*"* (0.264)
Very worried —2.141%* (0.235) —2.196* (0.233)
Worrying about catching

COVID-19

Alittle worried —0.016 (0.251) —
Rather worried —0.597* (0.235) —0.599** (0.232)
Very worried —0.808*"* (0.228) —0.809*** (0.227)
I had it already —1.624"* (0.454) —1.695%** (0.453)
Social distancing

Staying at least 1 m away from 0296 (0.249) —
people

Wearing masks outside the 0.547* (0.266) 0.598* (0.244)
house

‘Wishing hands more often 0.561* (0.245) —

than before COVID-19

‘Wave (June 2021) —0.135 (0.157) —

MSE 24.38 2579
Adjusted R-squared 0.103 0.106

“The reference groups for demographic social variables are male, younger adults (<30, rural,
never married, less than basic education, the first quartile, not having children, not at all
worried, and wave (Feb. 2021).

***P-value < 0.001.

**P-value < 0.01.

*P-value < 0.05.
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Variable

Death anxiety model

Gender (Female) 092
Residency (City or Ref. Camp) 089
Depression (No) -062
Constant 585

Depression model

Educational level (>12years) -32
Co-morbidities (One or more) 44

Death anxiety (No) -72
Constant 2826

SE

028
028

073

43

Beta

018
017

-0.12

-0.13
015
~029

95%

€l

037-147
033145
~117- =007

44-73

~58--0523
12-76
~9.8--46

19.82-36.70

p-valu

0.001
0.002
0.028

<0001

0.019
0.007
<0001

<0.001

Reference categories: Gender: Male; Residency: Villages Depression: Yes; educational level: <1-12 years (School education); Co-morbiditis: No previous chronic co-morbidities' Death

anxiety: Yes.





OPS/images/fpubh-11-1234201/fpubh-11-1234201-t002.jpg
CoV n (%) Average mental health score and (95% Cl) Test statistic a
P-value

Risks

Worrying about economic situation

Not at all worried 795 (19.8) 12.06 (11.62-12.5) F =73.18*** <0.001

A little worried 666 (16.6) 10.61 (10.24-10.98)

Rather worried 774(19.3) 10.14 (9.82-10.47)

Very worried 1,772 (44.2) 8.93 (8.71-9.14)

Worrying about catching COVID-19

Not at all worried 1,428 (35.6) 10.83 (10.52-11.14) F = 20.03"* <0.001

A little worried 608 (15.2) 10.42 (10.05-10.78)

Rather worried 812(20.3) 9.89 (9.57-10.20)

Very worried 1,024 (25.6) 9.09 (8.79-9.38)

I had it already 135 (3.4) 8.79 (8.01-9.55)

Social distancing

Staying at least 1 m away from people

Yes 3,466 (86.5) 10.07 (9.89-10.23) t =0.129 0.897

No 541 (13.5) 10.04 (9.55-10.52)

Wearing masks outside the house

Yes 3,545 (88.5) 10.11 (9.94-10.28) t=1550.114

No 462 (11.5) 9.70 (9.22-10.19)

‘Wishing hands more often than before COVID-19

Yes 3,460 (86.3) 10.09 (9.92-10.26) t=0.723 0470

No 547 (13.7) 9.91(9.43-10.39)

Household food insecurity

Yes 2,688 (67.1) 9.21 (9.04-9.39) t= 15.08""* <0.001

No 1,319 (32.9) 11.79 (11.49-12.09)

Decrease in household income

Yes 1,848 (46.1) 9.19 (8.97-9.40) t= 9.94"** <0.001

No 2,159 (53.9) 10.81 (10.58-11.04)

***P_value < 0.001.
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Variable VA Death anxiety scores Depression scores

Mean + SD B+SE Beta p value Mean + SD B+SE Beta p-value

(95% (95%
Cl) Cl)
Age
18years <50
164(53.2) 74427 - - - 1985116 - e -
years®
0.95 (-0~ 06(-1.9-
Soyearsormore 144 (46.8) 74%23 00203 | 0004 05 2045112 065413 0.028 b
Gender
Male! 171(55.5) 7227 - - - 2042101
§ 0.001 (0.4 0,65 (=3.2-
Female 137 (44.5) 8122 0903 02 5 198117 ~006+13 -003 2
City of living
Ramallah 81(26.3) 74424 - - 1885108 - -
Jenin 12(39) 83£28 - - 1985121 - -
Tulkarm 43 (14) 7582 - - 0614 20.£102 - - 0,655
Bethlchem 75 (24.4) 73428 - - 19911 o -
Hebron 93(30.2) 74£26 - - 2164128 - -
Quarantine duration
Less than one - e - - - -
106 (34.4) 74£27 204+108
month*
One month or 0.7 (=05~ 07(=3.2-
202 (65 75524 0103 0.023 199117 ~048414 -002
higher 07) 22)

How long have you been on Dialysis?

Lessthan I year' | 84(27.3) 75524 - - - 191211 - - -
One year or 0945 03(-15-
224(727) 74%26 ~002£03 | ~0.004 2054115 14215 0054
more (<0.7-06) 43)
Marital status
Married* 20265 75427 - - - 2044108 - - -
0.8(=0.7- 05(=36-
Un-married 106 (34.4) 74£22 00803 | 0015 195125 ~09%14 ~037
0.5) 1.8)
Do you live alone?
Yes' 49(15.9) 73£27 - - - 21108 - - -
0.7 (=06~ 02(=59-
No 259 (84.1) 75425 014204 0021 i 197113 2418 ~0.076 )
Residency
Village* 186 (60.4) 71525 - - - 2042115 - - -
City and/or 0.1(-1- 05(-35-
122(396) 8124 —047£03 | ~0.103 196113 ~0813 ~0.036
refugee camp 0.04) 18)
Educational level
1-12years - - - - - -
(School 220 (71.4) 7427 2L1£119
education)*
> 12years of
education 09(-06- 001 (=65~
88 (28.6) 75£21 00603 001 17596 -3714 ~0.145
(University 07) -0.9)
education)
Work status
Employed* 72(234) 75521 - - - 1834104 - - -
0.8(-08- 013 (<0.7-
Unemployed 236 (76.6) 74226 ~0104£03 002 s 206+117 2315 0085 55

No. of chronic diseases that patients suffer from

No previous - - - - - -
chronic co- 52(169) 70231 1594108

morbidities'

One or more 256 (83.1) 75£24 0516404 0077 02(-02- 25113 5117 0168 0.003 (17~
chronic co- 13) 85)
morbidities

Have you ever had the Corona virus infection?

Yes' 61(19.8) 7721 - - - 1794124 - - -

No 247 (80.2) 7426 ~0279£04 | 0044 04 (-1~ 20611 2816 0.098 | 006(-04-
04) 6

Have you suffered from depression in the past?

Yes' 131 (425) 78+26 - - - 212107 - - -
No 177(57.5) 72424 ~0615£03 | ~0.121 E 1724102 -69+13 ~0301 | 000(-34-
-005) -45)
Have you suffered from death anxiety in the past?
Yes' 92(299) 8221 - - - 2534119 - - -
No 216(70.1) 7.1£26 —108£03 | 0197 0.001 179105 ~75%14 -03 0.00
(-1.7- (=101
-05) -438)
Have you received psychological help?
Yes' 23(7.5) 78421 - - - 2034131 - - -
No 285 (92.5) 74%25 ~0409£05 0043 | 05(-15 201£113 ~02:25 —0004 | 09(-5.1-
0.7) 4.7)

‘Reference category: p value less than 0.05.
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ociodemographic characteristics

n (%)

Average mental health score

Sex

Male 2,545 (63.5) 1038 (10.17-10.59) = 5.00%* <0001
Female 1,462 (36.5) 951 (9.27-9.76)

Place of residence

Urban 2,077 (51.8) 9.85 (9.63-10.08) t= 2.59**0.009
Rural 1,930 (48.2) 10.29 (10.05-10.51)

Age group

Young adults (<30) 1,379 (34.4) 1036 (10.09-10.63) F= 834" <0001
Middle-aged adults (30-59) 2,487 (62.1) 9.83 (9.62-10.04)

Older adults (=60) 141 (3.5) 11.23 (10.15-12.31)

Marital status

Never married 963 (24.0) 10.46 (10.14-10.79) F= 464001
Currently married 2,866 (71.5) 9.96 (9.78-10.16)

Widowed/divorced 178 (4.4) 9.42 (8.58-10.27)

Education level

Less than basic 687 (17.1) 10.00 (9.58-10.42) F =1480217
Basic 507 (12.7) 9.63 (9.21-10.26)

Secondary 1,866 (46.6) 10.15 (9.92-10.39)

Higher 947 (23.6) 10.16 (9.83-10.49)

Income quartiles

1st quartile 1,197 (29.9) 9.23(8.95-9.51) F =1557*** <0.001
2nd quartile 1,085 (27.1) 9.97 (9.68-1027)

3rd quartile 938 (23.4) 10.26 (9.91-10.59)

4th quartile 454 (11.3) 11.35(10.83-11.87)

Employment status

Employed 2,328 (58.1) 10.39 (10.17-10.60) F= 13.69"** <0.001
Unemployed 831 (20.7) 929 (8.97-9.61)

Out of labor force 484 (212) 9.93 (9.57-10.29)

Number of children

0 2,064 (51.5) 10.15 (9.92-10.38) F =103 0357
12 1,765 (44.1) 10.00 (9.77-10.24)

34 178 (4.4) 9.62 (8.82-10.42)

Total 4,007 10.06 (9.90-10.26)

***Refers to highly significant results at a P-value of < 0.001.
**Refers to very significant results at a P-value of <0.01.
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VARIABLES
1. Gender
2. TMTTL
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4.DEPT2
5.ANXT2

6.STRT2

M+SD

15489 £ 19.26
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Male: 0, Female: 13 TMT, Time Management Tendency; PSU, Problematic smartphone Use; DEP, Depression; ANX, Anxiety; STR, Stress; *p<0.05; **p<0.01; ***p<0.001
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—0265
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0.096
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0.096

~0.348

~0.280

~0.249

~0.203
~0.254
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-0242

~0.171

ors, with 98% BCa CI. Cl and SE based on 2,000 bootstrap samples. AR’

0210
~6.061
~0042
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-3416
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—4.032

0207
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~4.283
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12 for Step 1. AR
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<0.001
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~0.146
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~0.128
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~0.543
~0.127
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0.160
-0332
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~0.081
~0.135
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order)
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~0326

~0.348
~0326
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~0.348
~0326
~0315

~0.269

.06 for Step 2. AR’=0.05 for Step 3. (ps<0.001). AR=0.03 for Step 4
24,99% C1[0.13, 0.35], 0 =0.24. “Dependent variable: mental health 3 months post-deployment (Mini-SCL at t5
based on z-standardized age- and gender-specific T-values). "Predictors at the end of pre-deployment quarantine (z-standardized): (1) clear communication of the quarantine protoco, (2)
perceived unit cohesion, (3) fulfiled need for intimacy/bonding, and (4) perceived social support (FSozU K22).
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Improvement  Deterioration

(n=49) (n=14)
Tl
Count 49 14 239
Mean (SD) 53.388 (5.926) 44571 (6.198) 48.787 (8.825)
Median 53.000 46,000 49.000
Qs 48.000,57.000 42,000, 48.000 42,000, 55.500
T2
Count a4 12 12
Missing data 5 2 27
Mean (SD) 50318 (8.672) 47.500 (6.303) 48.915 (9.137)
Median 51000 47.000 49.000
Qs 46,000, 56.250 45.250,50.250 42,000, 56.000
TS
Count 49 14 239
Mean (D) 37633 (5.122) 59.143 (5.696) 47.314(9775)

36,000 59.000 47.000
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- non-commissioned officers.

Partnership
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ng experience

- No previous experience
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Pre-deploym Deployment  Post-deployment
Pre-deployment Post-deployment | Follow-
quarantine quarantine w
TI T2 T3 T4 T5

{1 and t2: beginning (t1) and end (12) of pre-deployment quarantine. t3 and t4: beginning
(13) and end (t4) of post-deployment quarantine. t5: 3 months afier completing the
deployment.
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R=029, corrected R?=0.28,98% C1 (0.03, 0.34], o
T-values). "Predictors at the beginning of post-deployment quarantine: perceived/expected stigmati

B 55

(Constant) 0.040
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Variable No. of cases/total respondents in category (%) Adjusted OR [95% CI]

Gender

Female 99205 (48.3%) 1.910 (1.254-2.908) 0.003*
Male 721215 (33.5%) 1 [Reference]

Department

Medicine and allied 109/299 (36.5%) 0,530 (0.337-0.835) 0.006*
Surgery and allied 62/121 (51.2%) 1 [Reference]

Number of years in experience

<5years 111/228 (48.7%) 1.471(0.685-3.159) 03
5-10years 38/99 (38.4%) 1 [Reference]

>5years 22193 (23.7%) 1 [Reference]

Level of seniority

Junior staff member 143/307 (46.6%) 1.993(0.963-4.127) 006
Senior staff member 28/113 (24.8%) 1 [Reference]

Frontline versus second line staff

Frontline staff 133/323 (41.2%) 1.102 (0.672-1.807) 07
Second line staff 38197 (39.2%) 1 [Reference]

History of psychiatric illness

Present 26/42 (61.9%) 2,527 (1.264-5.052) 0.009%
Absent 145/378 (38.4%) 1 [Reference]

*p<0.05: statistically significant; 'OR, odds ratio; ‘CI, confidence interval.
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Severity

level

Notomild | 249 | 593%  Clinically insignificant distress =~ 249 59.3%
Moderate | 111 | 264%  Clinically significant distress 171 407%

Severe 60 | 143%

', frequency; "%, percentage.
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Background characteristics Median (IQR) p value

Gender
Female 39(28-52) 0.02%
Male 37 (28-44)

Marital status

Single 39 (30-52) 002+
Currently married 37 (26-46)
Divorced/separated 305 (27-34)

Prefer not to say 25(19-31)

Department

Medicine and allied 365 (26-46) 0.004%
Surgery and allied 41(32-40)

Number of years in experience

<5years 40(31-52) <0.001%
5-10years 37 (26-46)

>10years 31(19-40)

Level of seniority

Junior staff member 399 (30-51) <0001
Senior staff member 31 (19-41)

Frontline versus second lin staff
Frontline staff 38 (29-49) <0001*
Sccond line staff 33(19-43)

History of psychiatric llness

Present 40 (35-55) 0.01%

Absent 37 (27-47)

*p<0.05: statistically significant; 'IQR, inter quartile ratio.
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Periods Categories
COVID-19 patients seeking hospital treatment
COVID-19 patients seeking drugs

Other discases patients seeking hospital

treatment
Middleperiod | () diseases patients seeking drugs
(17172022

sy | Seekingsuplies

Seeking help to optimize management
measures

Problem counseling

Other

COVID-19 patients seeking hospital treatment
COVID-19 patients seeking drugs

Other diseases patients seeking hospital

Later period treatment

(12/102022 | Selling drugs
- 2/2512023)  Seeking help to optimize management
measures

Problem counseling

Other

Descriptiol
COVID-19 patient with or without underlying disease seeks help for hospital treatment.

COVID-19 patients with or without underlying disease seek drugs.
Patients with other diseases who are not infected with the COVID-19 virus seck hospital treatment.

Patients with other diseases who are cut off from drugs simply secking drugs.
Lack of foods, immunization items, and other supplies.

Seeking help because of problems caused by inappropriate management measures, such as quarantine,

containment, transportation, or inappropriate management of neighborhoods or treets.
‘Those who are confused about a problem and ask for a solution on Weibo.

‘Those who do not fallinto the above categories are categorized as other.

COVID-19 patient with or without underlying disease secks help for hospital treatment.

COVID-19 patients with or without underlying disease seek drugs.

Patients with other discases who are cut off from drugs simply secking drugs.

Wish to pass on surplus or hoarded drugs to others.

Seeking help because oflfe distress caused by inappropriate management practices, such as liberalized

policies and hospital mismanagement
‘Those who are confused about a problem and ask for a solution on Weibo.

‘Those who do not fall into the above categories are categorized as other.
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tal ral injury symptoms scale scores Median (IQ Mean (SD)

37 (28-47) 3774145

Moral injury subscale scores

Sense of betrayal 3(1-6) 398429

1 feel betrayed by other health professionals whom I once trusted

Guilt 6(3-9) 576131

1 feel guilt over failing to save someone from being seriously injured or dying

Shame 427 434229

1 feel ashamed about what I've done or not done when providing care to my patients.

Moral concerns 5(2-7) 47£29

Tam troubled by having acted in ways that violated my own morals or values.

Loss of trust 4(2-6) 398£24

Most people with whom I work as a health professional are trustworthy

Loss of meaning 2(1-4) 275£19

Thave a good sense of what makes my life meaningful as a health professional

Difficulty forgiving 3(1-4) 299£20

Thave forgiven myself for whats happened to me or to others whom I have cared for.

Self-condenmation 2(1-4) 307425

Allin all, T am inclined to feel that I'm a failure in my work as a health professional.

Struggles with faith 2(1-4) 283425

T sometimes feel God is punishing me for what I've done or not done while caring for patients.

Loss of reigious/spiritual faith 2(1-4) 3215245

Compared to before I went through these experiences, my religious/spiritual faith has strengthened.

IQR, inter quartil ratio.





OPS/images/fpubh-11-1267581/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-12-1320146/fpubh-12-1320146-t002.jpg
Models n;

e

CNN—"fext of posts”

RNN—"text of posts”

CNN—*text of posts” combined with “publishing tool”

RNN—“text of posts” combined with “publishing tool”

Accuracy
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0.948

0.938
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0935
0925
0.948
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Background Character

Age

Gender

Male

Female

Marital status
Single

Married
Separated/Divorced
Prefer not to say
Seniority level

Junior staff (House Officer, Medical Officer,
Postgraduate Resident)

Senior staff (Senior Registrar, Assistant Prof,
Associate Prof, Professor)

Frontline or second line staff
Frontline

Second line

Department

Medicine and Allied Department

Surgical and Allied Department

Total professional experience
Less than 5 years

5-10years

More than 10years

History of psychiatric illness
Present

Not present

'IQR, inter quartile ratio,

Median

30

215

205

141

275

307

13

323

97

299

228

9
9

a2

378

IGR

28-34

512%

48.8%

33.5%
65.5%
0.5%
0.5%

73.1%

26.9%

76.9%

23.1%

712%

28.8%

543%
23.6%

21%

10%

90%
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Adjusted OR  Category Overallp

fagables ©95%Cl)  pvalue  value
Gender

Male 1 *
Female 0.02 (0.00-0.90) bl

Virus infection

Non infection 1 *
Under infection 246 (079-7.67) 012

Recovery 0.05 (0.07-0.18) *

Living style

Living alone 1 *
Living with family 20.00 (0.43-935.81) 013

Living with colleagues ~ 7.94 (0.17-378.84) 029

Living with colleagues 1

Living with family 252 (1.68-3.77) *

SDS score 126 (1.24-129) - *

SAS, Self-rating Anxiety Scale; SDS, Self-rating depression scale. The symbol *indicates a
gnificant difference (p <0.05).
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Weibo

Weibo

Weibo

Weibo

Weibo

Zhihu

Baidu

Tieba

Weibo

Weibo

Weibo

Weibo

Period of
the
COVID-19
pandemic

Early period

Early period

Early period

Early period

Early period

Early period and

dle period

Early period

Early period

Early period

Early period

Early period

Objective

Exploring whether and to what
extent the help-secking crying
could be heard at the individual

level

Exploring the factors that influence
the dissemination of help-seeking

messages.

Exploring the role that Weibo plays
when users are secking help, as
well s exploring the room for

improvement in Weibo

Exploring the textual features of
Weibo help-secking messages
during the first closure of Wuhan
and the impact of these textual

features on user engagement

Exploring the factors influen
the depth of diffusion of help-

secking messages

Exploring the relationship between
the number of new diagnoses and
the number of help-seeking

messages.

Exploring the support-seeking
strategies and social support
offered on the online forum “Baidu
COVID-19bar”

Exploring Weibo users’ responses

10 help-seekers looking for support

Exploring the motivations and
strategies of commenters of help-

seeking messages

Analyzing the characteristics of the
Weibo help-seekers' medical

conditions

Exploring how help-seekers use the

Internet to seek health information

Methods

Granger causality,bert for
text classification, textual

analysis, logistic regression

Negative binomial

regression, textual analysis

Mixed-methods analysis
combining bert, controlled
interrupted time series
analysis, regression
analysis,etc.

Textual analysis, sentiment

analysis, negative binomial

regression

Textual analysis, sentiment
analysis, negative binomial

regression

LDA model, textual

analysis, sentiment analysis

“Textual analysis

Textual analysis

Interview

“Textual analysis

Entity identification,

textual analysis

Findings

Help-secking message had a Granger causality with
the number of new diagnose, with an 8-day time
lag. Constructing the content-context-
connection(3C) framework. The amounts of
retweets had a significant effect on whether or not

actual help was received, while comments did not.

Posts release anger, express instrumental support
seeking intention, report self-illness, expound
suspected cases’ conditions, and have detailed

individual information disclosure were found to

be more likely to gain retweets.

Existing Weibo functionality needs to be improved
in several ways, including capabilites of search and
tracking requests, ease of use, and privacy

protection.

Summarizing the type of help-seeking messages,
the narrative, the publisher, and the sentiment, and
further exploring the impact of these four aspects

on retweets and comments.

Sender, post content, and situational factors can

impact the diffusion depth of messages.

‘The number of new diagnoses and the number of
help-secking messages were shown to

be significantly positively correlated. People were
most concerned about quarantine assistance and
quarantine locations, and that the public was more
negatively disposed.

Users’ main help-seeking measures were asking for
support and disclosing directly, while the former
was more likely to elict informational support and

the latter was more likely to elicit emotional support.

‘The content characteristics of help-secking message
were found to influence retweets, comments, and
likes. The type of support fellinto three categories:

emotional, informational, and diffusional supports.

Interviews with 23 users in the Weibo Super Topic
revealed that geographic proximity and level of
expertise influenced users' commenting behavior:
Most of the help-seckers were elderly people living
in Whan, most of them had febrile symptoms, and
ground-glass opacities were noted in chest
computed tomography. Family aggregation of
infections was easy to occur.

Chinese citiz

use the Internet as an important
source of health information. The most searched
information included accessing medical treatment,
‘managing self-quarantine, and offline to online

support.
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SDS score

Variables

Anxiety or non-anxiety —4121 *
Anxiety 60.84 859

Non-anxiety 4215 1092

SD, Standard Deviation; SDS, Self-rating depression scale. The symbol * indicates a significant difference (p <0.001) between anxiety and non-anxiety.
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Socio-demographic characteristics
Age

Sexat birth

Male

Female

LGBTQ+ identifying
Income

Religion

Catholic
Non-catholic

School type

Public

Private

Family history of mental disorders

Social support

Friends

"p<0.05.

Depression

Std.
error

~0.349 0613
Referent
0598 0673
-0375 0761
0184 0.190
Referent
~0.450 0820
Referent
~0.647 0801
2295% 0720
0075 0246
~1.048* 0.194
0.065 0269

057

0375

0.623

0334

0.584

0.420

0.002

0.761

0.000

0810

0498

1967%
~0.378

0021

~1.093

~0.834

1.809%

~0.016

~0.597*

~0.044

Anxiety

Std.
error

0.585

0.642

0727

0.182

0.783

0.764

0.688

0.235

0.185

0.257

0.396

0.003

0.604

0.909

0.164

0277

0.009

0947

0.002

0.863

~0.285

1317%

~1.057

-0.412

—0.073

2.508*

~0.051
~0.548%

0177

Stress
Std

0558

0612
0.693

0173

0.746

0729

0.656

0224

0177

0610

0033

0129

0763

0582

0920

<0001

0820

0002

0.469
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SAS score
Anxiety (SAS>36) Non

Demographic characteristic

Title 1070 *
Nurse (and below) 333 (15.07%) 190 (8.60%)
Nurse practitioner 538 (24.34%) 236 (10.68%)
Nurse-in-charge (and above) 567 (25.66%) 346 (15.66%)

Gender 2250 -
Male 326 (14.75%) 110 (4.98%)
Female 1,112 (50.32%) 662(29.95%)

Employment status 520 002
Permanent employment 470 (21.27%) 216(9.77%)
Temporary employment 968 (43.80%) 556 (25.16%)

Age (years) 417 024
<25 258 (11.67%) 121 (5.48%)
2635 750 (33.94%) 399 (18.05%)
36~45 301 (13.62%) 187 (8.46%)
>45 129 (5.84%) 65 (2.94%)

Personality 417 0.04
Introvert 777 (35.16%) 382 (17.29%)
Extroversion 661 (29.91%) 390 (17.65%)

Virus infection 8118 -
Under infection 128 (5.79%) 6(0.27%)
Recovery 1,144 (51.76%) 719 (32.53%)
Non infection 166 (7.51%) 47(2.13%)

Economic pressure 959 »
Yes. 1,081 (48.91%) 533 (24.12%)
No 357 (16.15) 239 (10.81%)

Living style 4647 il
Living alone 315 (14.25%) 109 (4.93%)
Living with family 909 (41.13%) 597 (27.01%)
Living with colleagues 214.(9.68%) 66 (2.99%)

Worried about being infected 824 «
Yes 694 (31.40%) 422(19.10%)
No 744 (33.67%) 350 (15.84%)

SAS, Self-rating Anxiety Scale. The symbol * and ** indicate a significant difference (p <0.01 and p <0.001, respectively) between anxiety and non-anxiety.
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Dependent
variable

Depression
Anxiety

Stress.

0472

0.398

0395

Adjusted R

R square

square
0223 0.179
0.158 0.110
0.156 0.108

Total df

186
186

186

5.050
3.306

3255

<0.001

0.001

0.001
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Demographic characteristic

Title
Nurse (and below) 523 267
Nurse practitioner 774 3502
Nurse-in-charge (and above) 913 4131
Gender
Male 436 1973
Female 1774 8027

Employment status

Permanent employment 686 3104

Temporary employment 1524 6896
Age (years)

<25 379 17.15

26-35 1149 5199

3645 488

45 194 878
Personality

Introvert 1,159 5244

Extroversion 1051 4756

Virus infection

Under infection 134 606
Recovery 1863 8429
No infection 213 9.64

Economic pressure

Yes 1614 7303
No 59 2697
Living style
Living alone 424 19.19
Living with family 1,506 68.14
Living with colleagues 280 1267

Worried about being infected
Yes. 1116 50.50

No 1,094 4950
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Mean/

frequency

Std.
deviation/
percentage

Sociodemographic characteristics
Age

Sex assigned at birth

Male

Female

LGBTQ+ identifying

Family monthly income in PhP
Less than P10,957

P10,957 - P21,194

P21,194 - P43,828

P43,828 - P76,669

P76,669 - P131,484

P131,484 - P219,140

Greater than or equal to P219,140
Religion

Catholic

Non-catholic

Type of school

Public

Private

Fan

y history of mental disorders

Social support

Friends

Mental health level
Depression score

Anxiety score

Stress score

Risk for poor mental health
Depression

Anxiety

Stress

1815

66

121

47

150

37

54
133

57

439

325

455

1110

1195

1155

114

48

053

10.16

1070

1604

1711

1872

1765

80.21

1979

2888
7112

3048

155

179

136

473

434

413

6096

82.89

2567
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Traits Population PMID
Exposure

COVID-19 susceptibility Europeans 112,612/2,474,079 COVID-19 HGI 32,404,885
COVID-19 hospitalization Europeans 24,274/2,061,529 COVID-19 HGI 32,404,885
COVID-19 severity Europeans 877901001875 COVID-19 HGI 32404885
Outcome

ASD Europeans 18,382/27,969 PGC 33,686,288
MDD Europeans 135,458/344,901 PGC 30,718,901
BID Europeans 20,352/31,358 PGC 34,002,096
sCz Europeans 33,640/43,456 PGC 35,396,580
Anxiety disorder Europeans 25,453/58,113 UKB 31,748,690

ASD, autism spectrum disorder; MDD, major depressive disorders BID, bipolar disorder; SCZ, Schizophrenia; UK, the UK Biobank; PGC, the Psychiatric Genomics Consortium; COVID-19
HGI, COVID-19 Host Genetics Initiative.
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Outcome

SCz

Anxiety disorder

OR (95% €

0.994(0.933,1.059)

1,002 (0.996,1.008 )

1.139 (1.033,1.256 )

1,043 (1.005, 1.082 )

1,010 (0.961,1.061)

0.863

0.349

0.008

0.024

0.681
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Outcome

ASD

MDD

BID

sCcz

Anxiety disorder

OR (95% CT)

0.982 (0.903, 1068 )

1,036 (0.990, 1.084)

1.320 (1.106, 1.576 )

1.096 (1.031, 1.164)

1.043 (0977, 1.114)

0.681

0.119

0.002

0.002

0.185
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Outcome

ASD

SCZ

OR (95% CI)

0.971 (0.926,1.019)

1.044 (0.949, 1.149)

0.894 (0.707,1.130 )

0.971(0.847,1.114 )

1.000 (0.999, 1.002)

0.241

037

0.351

0.681

0.341
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COVID-19 Host Genetics Initiative

(HGI) GWAS meta-analyses
‘Setting parameters: p <5 x 10
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Independent variable Exp (B) 95%Cl
Constant —5.841 1.105 27.952 0.000 0.003

Family size 0.342 0.195 3.086 0.079 1.407 0.961-2.061
Category of residence 0.042 0.143 0.087 0.768 1.043 0.789-1.380
Whether excess expenditure is incurred —0.378 0.231 2679 0.102 0.685 0.436-1.077
Network status in the area 0215 0.158 1.859 0.173 1240 0.910-1.690
Whether there is a private, quiet space to study 0756 0269 7.901 0.005 2130 1.257-3.610
Degree of knowledge mastery 0.677 0.190 12.706 0.000 1.967 1.356-2.854
Physical discomfort or not 1.450 0.263 30.285 0.000 4.263 2.544-7.145
Keep a regular schedule or not 1.363 0.233 34.299 0.000 3.908 2.475-6.169
Optimistic personality tendency —0.218 0.069 9.908 0.002 0.804 0.702-0.921
Positive coping style 0.006 0.026 0.056 0.813 1.006 0.956-1.059

Cox and Snell R? = 0.314, Nagelkerke R? = 0.422.
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Index Assignmen

Family size 3orless = 1,4 to 5 persons = 2,5 or
more persons = 3

Category of residence Village = 1, town =2, city =3
Whether excess expenditure is Yes=1,No=2

incurred

Network status in the area Very unobstructed = 1, relatively

unobstructed = 2, sometimes
unobstructed, sometimes stuck = 3,
poor network signal = 4

Whether there is a separate, quiet Yes=1,no=2
learning environment

Degree of knowledge mastery Basic mastery = 1, partial mastery =2,
and no mastery =3

Physical discomfort Yes=1,no=2
Keep a regular schedule or not Yes=1,no=2
Optimistic personality tendency Numerical variable

Positive coping style Numerical variable
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Exposure

COVID-19 ASD
hospitalization
COVID-19 MDD
hospitalization
COVID-19 BID
hospitalization

COVID-19 scz.

hospitalization
COVID-19 Anxiety

hospitalization | disorder

OR
(95% CI)
0982
(0.903, 1.068)

1036
(0.990, 1.084)
1320
(1106, 1.576)
109
(1031, 1.164)
Lo43
(0977, 1.114)

0681

0119

0.002

0.002

0.185

Bold values suggest that there are significant differences in statistics.

Weighted

median

OR
(95% CI)
0.967
(0.869, 1.075)
1034
(0,979, 1.093)
1345
(1.086, 1.665)
1069
(0.990, 1.155)
1035
(0955,1.123)

0537

0223

0.006

0.085

0392

MR-Egger

OR
(95% ClI)
1609
(0.702, 3.690)
0990
(0.626, 1.564)
1493
(0.737,3.027)
1540
(0839,2829)
1066
(0518, 2.194)

P

0323

0.968

0327

0235

0.869

Cochran Q

test

[eREIUES

5717

1359

6102

4832

0553

P

0334

0928

0296

0.436

0990

MR-Egger
Intercept P
~0.090 0.306
0.008 0.853
0139 0338
~0.062 0331
~0.003 0957
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Exposure  Outcome vw Weighted MR-Egger Cochran Q MR-Egger

median test
OR OR P OR P [eRVEIVTY P Intercept P

(95% ClI) (95% ClI) (95% CI)
COVID-19 ASD 0971 0.241 1013 0461 1078 0241 1077 0583 ~0.008 0229
susceptibility (0.926,1.019) (0.978,1.493) (0.985,1.618)
COVID-19 | MDD 1044 0370 1019 0.769 1278 0239 3913 | 0417 ~0.019 0.296
susceptibility (0949, 1.149) (0896, 1.158) (0.920,1.776)
COVID-19 | BID 0.894 0351 0840 0056 0.998 0981 8571 0072 ~0.009 0836
susceptibility (0.707,1.130) (0.643,1.005) (0.396,2.464)
covID-19 | SCZ 0971 0.681 0942 0420 1285 0308 7472 | 0z ~0.028 0.248
susceptibility (0847, 1.114) (0.816,1.088) (0:859,1.923)
COVID-19 Anxiety Lo01 0341 1005 0351 1000 0.484 4958 0291 0.002 0329

susceptibility | disorder (0999, 1.002) (0988, 1.021) (0998,1.292)
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Statistical indicators

Incidence of
adverse emotions

(N, %)
Family size 3 people or less 56 (33.9%) 9.270 0.010
Four to five people 125 (44.8%)
5 or more people 27 (56.3%)
Category of residence Village 111 (47.8%) 6.855 0.032
Town 53 (40.8%)
City 44 (33.8%)
Whether there is excess Yes 134 (49.1%) 11.648 0.001
expenditure due to home study
No 74 (33.8%)
Network status in the area. The network is very smooth. 40 (29.0%) 27.945 0.000
The network is relatively unobstructed, and 113 (44.0%)
occasionally it stalls.
The network situation is not very good, 39 (49.4%)
which has an impact on learning.
Network signal is poor, very affect the use. 16 (88.9%)
Whether there is a separate, quiet Yes 128 (34.5%) 37.369 0.000
space at home to study
No 80 (66.1%)
Degree of knowledge mastery Basically grasped 46 (24.3%) 49.307 0.000
Partly mastered 127 (49.8%)
Not master 35 (72.9%)
Whether there is physical Yes 180 (56.1%) 72057 0.000
discomfort
No 28 (16.4%)
Whether a regular schedule of Yes 85 (27.7%) 71210 0.000
work and rest can be kept
No 123 (66.6%)
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Items Sta N (%)
Do you have your own Yes 485 (98.6)
study equipment?
No 7(14)
Which mobile devicesdo | Laptop computer 387 (78.7)
you use for e-learning?
(multiple choice)
Desktop computer 35(7.1)
Tablet pc 101 (20.5)
Mobile phone 388 (78.9)
Does your existing Yes 407 (82.7)
learning equipment
meets your learning
needs?
No 85(17.3)
Which of the following Require preview before class 218 (44.3)
teaching methods do you
prefer? (multiple choice)
Provide course playback 328 (66.7)
Provide videos and learning 312 (63.4)
materials
Leave some homework after class 225 (45.7)
Discussion and interaction were 174 (35.4)
organized in class
The teacher takes the roll in class 104 (21.1)
Ask the student to open the video to 66 (13.4)
see the student, so that the teacher
can supervise
How do you like to take Just listen to class 91(18.5)
notes during online
classes?
Listen to the class and take notes 186 (37.8)
Open the textbook and listen to the 75(15.2)
class.
Listen to lectures and take notes in 140 (28.5)
combination with textbooks
Do you have any There is no inconvenience 77 (15.7)
research difficulties due
to e-learning?
Alittle inconvenient, but acceptable 319 (64.9)
Very inconvenient 96 (19.5)
What do you think about The real-time screen of teachers’ 121 (24.6)
the real-time screen of teaching is better and has a sense of
teachers? reality
It is better to have a real-time screen 159 (32.3)
of teachers teaching, and feel that
they are interacting with teachers
Whether the teacher teaching 127 (25.8)
real-time screen does not matter, can
hear the sound on the line
Whether the teacher teaching 83(17.3)
real-time screen does not matter,
there is a slide play on the line
Which teaching method | Online teaching $3(16.9)
do you prefer over
classroom teaching?
Face to face teaching 195 (39.6)
Blended (online + face-to-face) 214 (43.5)
teaching
Do you think there are Yes 338 (66.7)
some benefits to
e-learning?
No 154 (31.3)
Do you have adverse Yes 208 (42.3)
emotions during
e-learning?
No 284 (57.7)
Do your emotional Yes 190 (38.6)
problems interfere with
learning?
No 302 (61.4)
Where do you think your | Inability to communicate effectively 92 (18.7)
adverse emotions come with communications
from? (multiple choice)
Frustration over difficulty in being 166 (33.7)
self-disciplined when studying
My study is always interfered with by | 90 (18.3)
my family
Because of the pandemic, it is 103 (20.9)
difficult to go out and lack of exercise
leads to weight gain
1 think there are other reasons as well 28(5.7)
What do you think is the | Self-discipline is poor 89 (18.1)
‘main reason that affects
your enthusiasm for
class? (multiple choice)
Lack of learning environment 77 (15.7)
Teacher online course content is 46 (9.3)
boring, not as good as reading books
The network is always unstable 46 (9.3)
Lack of textbook 48 (9.8)
What do you think of the | Very good 40 (8.1)
overall effect of
e-learning?
Better 130 (26.4)
Average 241 (49.0)
Not good 53(10.8)
Extremely bad 28(5.7)
What do you think is the | Anxiety about the unfolding of the 31(6.3)
main factor that affects pandemic
your e-learning effect?
Lack of communication with peers 32(12.8)
Restlessness 155 (31.5)
Lack of learning atmosphere 207 (42.1)
None of these conditions exist 67 (13.6)
What are the other Difficulties communicating with 109 (22.2)
influencing factors? family members
(multiple choice)
The atmosphere at home is 81(16.5)
depressing
There are many other things athome | 278 (56.5)
that affect learning
Someone at home always interferes 72 (14.6)
with my study
Learning is influenced by network 144 (23.2)
stability
The home environment is noisy 189 (38.4)
Learning is influenced by | Yes 159 (32.3)
network stability
No 333 (67.7)
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Demographic N (%) Demographic N (%)

characteristics characteristics
Gender Network status in
the area
Male 180 (36.6) The network is 138 (28.0)
stable
Female 312 (63.4) The network is 257 (52.2)
relatively stable
Grade The network 79 (16.1)

situation is not very
good, which has an
impact on learning

Undergraduate 276 (56.1) Network signal is 18(3.7)
poor, use is very
affected

Postgraduate 216 (43.9) ‘Whether there is a

separate, quiet
space at home to

study
Family size Yes 371 (75.4)
3 people or less 165 (33.5) No 121 (24.6)
410 5 people 279(56.7) | Whether there isa
failure to attend

class on time

5 or more people 48(9.8) Yes 155 (31.5)
Category of No 337 (68.5)
residence

Village 232(47.2) Degree of

knowledge mastery

Town 130 (26.4) Basically grasped | 189 (38.4)

City 130 (26.4) Partly mastered 255(51.8)
Single-child or not Not mastered 48 (9.8)

Yes 123(25.0) | Whether there is

physical discomfort

No 369 (75.0) Yes 321 (65.2)
‘Whether the home No 171 (34.8)
e-learning caused
excess expenditure

Yes 273 (55.5)

No 219 (44.5)

‘Whether you can
keep a regular
schedule
Yes 307 (62.4)

No 185 (37.6)
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Propensity-matched data

Modelt
OR (95% ClI) p value OR (95% CI)

Person who COVID-19 quarantine not

experienced (n=2,048)

Person who COVID-19 quarantine
1239 (1.007-1.526) 0.043 1298 (1.030-1.634) 0.027
experienced (n=1,024)

tAdjusted for COVID-19 related anxiety, subjective health status, and perceived stress; Cox and Snell R*=0.141; Nagelkerke R’

.249; OR, Odds ratio; CI, Confidence interval.
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Variables Categories CQNE group (n=2,048) CQE group (n=1,024) xort p value

n (%) or M +SD n (%) or M +SD
Depressive symptoms Non-depressed 1,768 (86.3) 856 (83.6)
4098 0045
(PHQ-9) Depressed 280 (13.7) 168 (16.4)
COVID-19 related anxiety 11064249 1103262 0348 0728
Good 1,215 (59.3) 77(7.5)
Subjective health status Moderate 696 (34.0) 325 (31.7) 1940 0382
Poor 137 (6.7) 622 (60.8)
Low 1,506 (73.5) 760 (74.2)
Perceived stress 0.165 069
High 542(26.5) 264 (25.8)

CQE, COVID-19 quarantine or home quarantine experience

QNE, COVID-19 quarantine or home quarantine not experienced.





OPS/images/fpsyt-14-1239583/crossmark.jpg
(®) Check for updates





OPS/images/fpsyt-14-1255855/fpsyt-14-1255855-t001.jpg
Variable Categories Unadjusted data Propensity score-matched data

CGNEgroup ~ CQEgroup  pvalue CQNEgroup  CQEgroup  pvalue

(n=216,710) (n=1,024) (n=2,048) (n=1,024)
n(%)orM+SD n(%)orM+SD n(%)orM+SD n(%)orM+SD
Age 541521755 13.42£17.09 <0001 432821694 4221709 0846
Male 99,761 (46.0%) 480 (46.9%) 982(47.9) 480 (46.9%)
Sex 0612 0601
Female 116,949 (54.0%) 544 (53.1%) 1,066(52.1) 544 (53.1%)
< Elementary
45,227 (209%) 76 (7.4%) 143 (7.0%) 76 (7.4%)
school
Educational < Middle school 24,713 (11.4%) 57 (5.6%) 123 (60%) 57(5.6%)
<0001 0938
attainments < High school 64,140 (29.6%) 239/(23.3%) 473(23.1%) 239 (233%)
< College 34,969 (16.1%) 277 (27.1%) 575 (28.1%) 277 (271%)
> University 47,661 (22.0%) 375 (36.6%) 734 (35.8%) 375 (36.6%)
Not married 38,319 (17.7%) 383 (37.4%) 767 (37.5%) 3527 (51.5%)
Married 137,226 (63.3%) 527 (51.5%) 1,093 (53.4%) 527 (51.5%)
Marital status <0001 021
Divorced/
41,165 (19.0%) 114 (11.1%) 188 (9.2%) 114 (11.1%)
bereaved/separated
Living Living with others 182,944 (84.4%) 877 (85.6%) 1,788 (87.3%) 877 (85.6%)
03 0221
arrangements  Living alone 33,766 (15.6%) 147 (14.4%) 260 (12.7%) 147 (14.4%)
Q 60,468 (27.9%) 156 (15.2%) 284 (13.9%) 156 (15.2%)
s @ 59,989 (27.7%) 258 (25.2%) 530 (25.9%) 258 (25.2%)
household <0001 0773
Q 55,861 (25.8%) 291 (28.4%) 582 (28.4%) 201 (28.4%)
income
Qi 10,392 (18.6%) 319.(31.2%) 652 (31.8%) 319 (312%)
Employment | No 83,798 (38.7%) 378 (36.9%) 759 (37.1%) 378 (36.9%)
0264 0968
status Yes 132912 (61.3%) 646 (63.1%) 1,289 (62.9%) 646 (63.1%)
Urban 122,943 (56.7%) 676 (66.0%) 1,331 (65.0%) 676 (66.0%)
Residential area <0001 0601
Rural 93,767 (43.3%) 348 (34.0%) 717 (35.0%) 348 (34.0%)
Underweight 8,896 (4.1%) 39 (3.8%) 76 (3.7%) 39 (3.8%)
Normal 141,640 (63.4%) 653 (63.8%) 1,316 (64.3%) 653 (63.8%)
Obesity 059 0953
Obese 57,810 (26.7%) 288 (28.1%) 576 (28.1%) 2688 (28.1%)
Extremely obese 8364 (3.9%) 44(43%) 80 (3.9%) 44(43%)
Non-smoker 140,652 (649%) 675 (65.9%) 1,373 (67.0%) 675 (65.9%)
Smoking Ex-smoker 10,112 (185%) 177 (17.3%) 0602 352(17.2%) 177 (17.3%) 0749
Smoker 35,946 (16.6%) 172(16.8%) 323 (15.8%) 172 (16.8%)
No 187,513 (86.5%) 869 (84.9%) 1,752 (85.5%) 869 (84.9%)
Binge drinker 0131 0652
Yes 29,197 (13.5%) 155 (15.1%) 296 (14.5%) 155 (15.1%)
No 193,432 (89.3%) 952 (93.0%) 1,934 (94.4%) 952 (93.0%)
Diabetic mellitus <0001 0127
Yes 23,278 (107%) 72(7.0%) 114 (5.6%) 72(7.0%)
No 159,863 (73.8%) 884 (86.3%) 1,797 (87.7%) 884 (86.3%)
Hypertension <0001 0292
Yes 56,847 (26.2%) 140 (13.7%) 251 (123%) 140 (13.7%)

CQE, COVID-19 quarantine or home quarantine experienced; CQNE, COVID-19 quarantine or home quarantine not experienced.
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The 2020 Korea Community Health
Survey law data (N=299.269)

Excluded unresponsive data and
incomplete variables (n=81.535)

Have you ever been quarantined or
hospitalized because of COVID-19?

J

No Yes
CQNE group CQE group
(n=216.710) (n=1024)

2:1 Propensity Score Matching
CQNE group CQE group
(n=2048) (n=1024)
Note.

COVID-19 quarantine o home quarantine expericnced group = CQE group

COVID-19 quaranineor home quarantine not experienced group = CQNE group
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