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Editorial on the Research Topic
 COVID-19 and psychological disorders: From molecular basis to social impacts and therapeutic interventions




Coronavirus disease 2019 (COVID-19) started in December 2019 in China and now is affecting 228 countries and territories (1). Mass quarantine, restriction of social activities, and stress on frontline health care workers have caused many psychological and mental health issues such as depression, cognitive and anxiety disorders to emerge (2, 3).

The pandemic side effects from the mental health crisis point of view have been focused on by many researchers worldwide. With this special Research Topic, we would like to explore the underlying probable molecular mechanisms affecting the brain's structure, chemistry, and functions in psychological disorders. We will also be discussing the social impacts of COVID-19 and how it has substantially affected people's lives. Including frontline health care workers who may require appropriate mental health support and treatment.

Regarding the COVID-19 pandemic on racial/ethnic minorities in U.S., Fisher et al. reported that Asian adults have more psychological issues such as distress in response to employment change, COVID victimization distress, and perceived increase in racial bias compared to Black and Latinx adults. Also, young adults were more vulnerable to depression and anxiety than older. Babicki et al. showed that women, those with lower education levels and residents of towns and cities exhibit a higher degree of both anxiety and depression symptoms.

In dementia-related diseases like Alzheimer's disease, Gan et al. investigated that confinement could increase rapid cognitive decline and ease cognitive deterioration during COVID-19 pandemic.

Moreover, studies on health care staff in the severe epidemic and low-risk areas by Lu et al., and Zhang et al., demonstrated that the COVID-19 pandemic increases the rate of post-traumatic stress syndrome (PTSD) and insomnia. Lu et al. showed that doctors, nurses, and other medical staff on the frontline of health care in Taiwan had a higher rate of PTSD, insomnia, and depression. Interestingly, Zhang et al. showed that PTSD and insomnia are seen even in non-medical staff in the low-risk epidemic area, which proposed that the COVID-19 pandemic could affect mental health problems in all healthcare workers individuals. Moreover, a mental health study on doctors and nurses by Jiang et al. stated that these medical healthcare workers faced significant complex multidimensional difficulties such as being worried about the impact on others, lack of knowledge, and being socially isolated. However, these doctors and nurses denied needing psychological support even when investigators informed them that it might be supportive. The results of a cross-sectional study in Bangladesh showed that frontline workers show higher rates of anxiety and depression compared to non-front-line workers. It was shown that organizational support and mental distress should be taken into account concomitantly in health care workers during the COVID-19 pandemic to escalate their resilience.

In non-health care workers such as teachers, anxiety, sleep disturbance and somatic symptoms have shown in increasing trend. On the other hand, it was reported that there is a high-risk of overall mental health complications, particularly a tighter connection of PTSD, in COVID-19 patients. Also, psychological distress was common in distinct type of patients such as organ transplant recipients during the COVID-19, and those with psychological symptoms had poorer quality of life or in chronic kidney diseases patients with stages 3 and 4 more anxiety symptoms were reported. Another important group were pregnant women. Expectant mothers should be given truthful and reliable information on the effect of COVID-19 on pregnancy. Job stability of individual during pandemic quarantine also significantly influenced the psychological symptoms. Physical and cognitive distresses mediate the association of attentional control and anxiety in COVID-19 patients.

An online questionnaire on 1,259 undergraduate university students by Ishimaru et al. verified that school over-adaptation group, older group, female subjects, shorter sleep time on weekdays, and belief that online education is not helpful had higher mental health problems during COVID-19 lockdown. Another study on internet-based mindfulness-based stress reduction (iMBSR) on breast cancer survivors by Kang et al. showed that iMBSR intervention reduced anxiety and depression, and insomnia during COVID-19 quarantine.

A lesson learned from COVID-19 pandemic demonstrates that it is important to provide supportive interventions to support the vulnerable groups by improving access to mental health services.
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When a biological public health event breaks out, due to the characteristics of their work, doctors and nurses must face risks directly when the situation is unknown. Their difficulties and psychological pressure are unimaginable. However, few studies have investigated the difficulties encountered by those doctors and nurses and their requirements for psychological interventions. This study aimed to explore the difficulties and psychological intervention needs of doctors and nurses during the new biological public health events in China in 2019. We carried out a qualitative study using a phenomenological approach. We used convenience sampling to identify participants who provided direct care and treatment for patients with biological events such as coronavirus disease 2019 (COVID-19). They participated in semi-structured, in-depth face-to-face interviews. The interviews were transcribed and analyzed using Colaizzi's seven-step method. Analysis of this study was divided into the difficulties encountered by doctors and nurses and their mental health need. The difficulties encountered by doctors and nurses included four themes: being worried about the impact on others, lack of knowledge and skills, difficult patients, being socially isolated, and the feeling of uncertainty. The mental health need was summarized into two parts, needs expressed by doctors and nurses and needs observed by researchers. Doctors and nurses mostly did not feel that they needed any psychological support, but the researchers noticed several signs of stress or potential mental health problems among interviewees. Doctors and nurses faced significant complex and multidimensional difficulties. Many denied needing psychological support, even though the researchers noted signs that it might be helpful. Interventions and support strategies that involve mental health promotion activities should consider individual needs related to doctors and nurses' situation.

Keywords: biological disaster, 2019 novel coronavirus disease (COVID-19), mental health intervention needs, doctors and nurses, qualitative research


INTRODUCTION

Biological events that have caused significant mass morbidity, mortality, and fear are not uncommon in human history. They pose a serious threat to the health and safety of citizens and cause huge financial and labor burdens on the affected communities and health systems (1). In December 2019, an outbreak of a novel coronavirus pneumonia occurred, and the virus quickly spread around the world (2, 3). 2019 novel coronavirus disease (COVID-19) is an aspiratory infectious disease (4). The virus is transmitted mainly by respiratory droplets or direct contact with infected patients' body fluids. The World Health Organization declared the novel coronavirus pneumonia outbreak a global pandemic, and large numbers of doctors and nurses around the world are now treating patients with COVID-19 (5).

The largest tertiary hospital in Hunan Province, the Second Xiangya Hospital of Central South University, undertook much of the investigation and treatment of patients with suspected COVID-19. Frontline staff at the hospital needed to carry out tasks while wearing protective clothing, eye protection and other protective equipment, which made the work more difficult. Patients also had different levels of anxiety, anger and hostility as a result of fear of the disease and isolation from society and family. These negative emotions and uncooperative behaviors were difficult for doctors and nurses, and put them under both physical and mental pressure. Previous studies found that 93.5% of doctors and nurses reported difficulties from treating patients with Severe Acute Respiratory Syndrome (SARS), a previous coronavirus disease (6). Doctors and nurses caring for patients with SARS reported fatigue, poor sleep, concerns about their own health, and fear (7). Doctors and nurses' ongoing health and safety are crucial for both patient care and the control of any outbreak (8).

The Mental Health Institute and the Medical Psychological Research Center of the Second Xiangya hospital, and the Chinese Medical and Psychological Disease Clinical Medicine Research Center responded rapidly to the psychological pressures on doctors and nurses. A detailed psychological intervention plan was developed, which covered three main areas. First, there was a psychological intervention medical team, which provided online courses to help doctors and nurses to manage common psychological problems. Second, providers could access one-to-one telephone or tele-video psychological counseling, which provided guidance and supervision to solve psychological problems. Finally, there were also group psychological interventions, which provided activities to release pressure. However, the implementation of these psychological intervention services encountered obstacles, and doctors and nurses were reluctant to participate in the group or individual psychology interventions available.

Previous studies on epidemics of infectious diseases mainly investigated doctors and nurses' emotional experience, preparedness and coping strategies (9). However, there has been little qualitative research examining the difficulties encountered by doctors and nurses and their needs for psychological intervention during the outbreak of biological events. The aim of this study was to use a qualitative and phenomenological approach to identify the difficulties and psychological intervention needs of doctors and nurses. The findings may inform the development and implementation of intervention programs tailored to the psychological needs of doctors and nurses. They may also have important implications for informing psychiatrists and hospital managers and helping them to improve pre-job training, psychological interventions, management programs, and support strategies for doctors and nurses.



MATERIALS AND METHODS


Sample and Participant Selection

We carried out a qualitative study using face-to-face interviews. A phenomenological approach was used to obtain detailed descriptions. Phenomenology is a qualitative research tradition that focuses on exploring how individuals make sense of the world, to provide insightful accounts of their subjective experiences (10). The descriptive phenomenological method is therefore one of the best ways to describe the difficulties and mental health intervention needs during the outbreak of COVID-19 in China.

Convenience sampling was used to identify potential participants. The inclusion criteria were doctors and nurses who provided direct care and treatment for patients with COVID-19. Exclusion criteria were participating in other studies. We continued sampling until we reached data saturation and no new information was emerging from participants' experiences.

This study was approved by the ethical committee of the Second Xiangya Hospital, Central South University (Approval Number: 2020007). All participants were informed that the interview data would only be used in this study and all personal information would be concealed. Verbal informed consent was obtained when participants were first invited to join the study, and formal written informed consent was obtained before the interviews. All participants were informed that they could refuse to answer any question or withdraw from this study at any time.



Interviews and Procedure

A semi-structured interview guide was developed from the literature and with advice from professionals. With participant permission, all interviews were audio-recorded. Participants' gender, age, years in work, education status, work pattern, position, and the date they started working on the COVID-19 ward were obtained at the start of the interview. They were then asked questions such as “Are you worried about being infected?”, “What difficulties did you encounter when treating patients during the epidemic?”, “What kind of help and support do you want?”, and “Do you need any psychological interventions from the psychology department? Why?”. The data collection process was divided into three steps: (1) identifying potential participants using inclusion and exclusion criteria; (2) inviting them to participate in face-to-face interviews; (3) interviewing participants in the hospital when they were off duty; and conducting formal interviews lasting 30–40 min and involving two researchers. One researcher interviewed, and the second managed the recording and took notes. Both researchers (ML and QC) also recorded participants' non-verbal behavior (facial expressions, tone, and mood). The interviewers were unknown to the participants.



Analysis Strategy

Two researchers transcribed the interview records into text within 48 h of the interviews. One researcher transcribed, and the other checked the consistency of the text and the records. Colaizzi's seven-step method was used to analyze the data (11):

(1) Transcribing all the participants' words.

(2) Extracting significant statements. The transcripts were carefully read and re-read to ensure the researchers were familiar with all the content. Two researchers separately analyzed the transcribed text and selected meaningful statements from the data.

(3) Creating formulated meanings. Two researchers separately summarized and refined the meanings to develop common characteristics.

(4) Aggregating formulated meanings into theme clusters. Two researchers combined their results to develop themes.

(5) Developing an exhaustive description. All themes were connected back to the interview data to obtain complete descriptions.

(6) Identifying the fundamental structure of the phenomenon. We identified the two pathways to describe the psychological experience of doctors and nurses during the COVID-19 outbreak in China: the difficulties they met and their mental health intervention need.

(7) Returning to participants for validation. The analysis results were returned to the participants for verification and revision.

The data were analyzed in Chinese, and only translated in English when summarizing the results and writing the manuscript. Two researchers chose the example quotations from the database and translated them into English. The draft of the translated data was sent to professors teaching Nursing or English at the university, and the researchers then revised and selected the final data in English.




RESULTS

In total, 13 doctors and nurses, of whom 10 were nurses and three physicians, were willing to participate and signed an informed consent form after being told about all the procedures involved in the study. All participants cared for patients with COVID-19 in the hospital. Their time working on COVID-19 wards before the interviews ranged from 3 to 14 days. They were still working on the COVID-19 wards at the time of their interviews. Thematic redundancy was achieved with the 13th interview. Participants' demographic characteristics are shown in Table 1.


Table 1. Participant information.

[image: Table 1]

The difficulties encountered by doctors and nurses treating patients with COVID-19 included being worried about the impact on others, lack of knowledge and skills, the stress resulting from contact with stressed, anxious and difficult patients, being socially isolated and managing uncertainty. Their mental health intervention needs include both those observed by researchers and those expressed by the doctors and nurses themselves (Table 2).


Table 2. Main concepts and subconcepts of the difficulties and mental health intervention need of doctors and nurses during the COVID-19 outbreak.

[image: Table 2]


The Difficulties Encountered by Doctors and Nurses


Worrying About the Impact on Others


Worrying-About-the-Impact-on-Family

Doctors and nurses were afraid of bringing the virus home to their family because of their close contact with patients. Getting infected themselves was not an immediate worry once staff began work.

“I did not worry about this being infected once I started work.” (Nurse 1)

“I do not want my family to worry about me, so I did not tell my family I was on the frontline. I am afraid to talk to my family through video link, and I asked my husband to tell my parents that I have been busy with my work recently and that's why I have had no time to contact them.” (Nurse 2)

“Because I was worried about bringing the virus to my children and parents, I would wait on the road for half an hour before returning home.” (Doctor 3)

“I was very worried when I heard that my colleague's father had a fever and they were both admitted to hospital and isolated.” (Nurse 6).



Worried-About-the-Impact-on-Colleagues

For head nurses, the biggest concerns were the fear that colleagues might be infected, and worry about the shortage of protective equipment. How to ensure the safety of doctors and nurses was also a priority. The most important thing was to provide sufficient protective equipment, but this was in short supply early on during the epidemic.

“My biggest concern is to make sure that none of my colleagues are infected by novel coronavirus. I'm not afraid of being infected myself.” (Nurse 10)

“I was anxious when I saw colleagues who were not skilled in using protective equipment.” (Nurse 10)

“When I distributed protective equipment to my colleagues, I felt very nervous because I was worried supplies would run out.” (Nurse 9).



Lack of Knowledge and Skills

Doctors and nurses were unfamiliar with some operations and protective equipment. They felt uncomfortable wearing protective equipment and it reduced their ability to function, with the several layers of gloves required. Doctors and nurses who took care for COVID-19 patients, most of them had none or little respiratory or infectious disease working experience before, and in-depth training for these staff was difficult to achieve. Few of them had used the protective equipment before, and were not familiar with isolation and protection technology. Quite a few were not familiar with the treatment of respiratory infectious disease. Some lacked training on ventilator equipment, and did not know how to use advanced instruments such as non-invasive respirators, and extracorporeal membrane oxygenation.

“It is very difficult to give injections to patients when we wear double-layer gloves, and the protective goggles are easy to fog. There are also many physical tasks, such as taking out garbage, caring for them on a daily basis admitted patients, disinfection after patients have been discharged, delivering food and medicine, and giving injections. I was sweaty after wearing the protective clothing for only 2 h.” (Nurse 5)

“Although there was careful training before working, on my first day I was still unfamiliar with the protective clothing. I did not have previous experience working in the infectious diseases department and had rarely used protective equipment.” (Nurse 1)

“I do not have sufficient experience with respiratory infectious diseases because my previous work in the infectious diseases department was mainly focused on liver disease.” (Nurse 5).



Stress Relating to Patients

Doctors and nurses did not know how to deal with patients who were unwilling to be quarantined at the hospital or would not cooperate. As panic spread, some patients kept asking doctors and nurses for the results of nucleic acid tests, and some were not willing to be hospitalized and quarantined because they only had mild symptoms. Others were eligible for home quarantine but refused to leave the hospital. Doctors and nurses found it hard to deal with these patients.

“Some patients are unwilling to be quarantined at the hospital. They keep ringing the bell and asking when they can go home.” (Nurse 3)

“One patient did not understand why she had to stay one meter away from her mother. After we explained the reason to her, she was still very angry and unwilling to cooperate. Her mother had come from Wuhan and she felt that it might be discrimination.” (Nurse 4)

“We suggested that patients should isolate at home when their nucleic acid test results were negative, but many were worried the test results were wrong and refused to go home.” (Nurse 7)

“When a patient and their family members took a nucleic acid test at the same time, but the results were due back at different times, some family members became very angry. The young nurses often did not know how to deal with this.” (Nurse 4).



Social Isolation and Uncertainty

Doctors and nurses felt lonely because they are separated from colleagues, families and communities. They are also worried about the uncertainty caused by the epidemic.

“We do not communicate with each other when we are off duty.” (Nurse 8)

“It is inconvenient to communicate with colleagues when I am wearing protective clothing and goggles.” (Nurse 5)

“I don't go anywhere because I work in the infectious diseases department.” (Nurse 5)

“I feel all right when I focus on work, but I find it really hard to think about the future.” (Doctor 2).




The Mental Health Intervention Needs


Needs Expressed by Doctors and Nurses

Many staff were clear that they did not need a psychologist, but just needed more uninterrupted rest.

“My mental health is good. I don't need psychological help.” (Nurse 2)

“I'm fine. Don't worry.” (Doctor 1)

“At present, I don't think we need psychological intervention. I just need more uninterrupted rest.” (Nurse 4).



Needs Observed by Researchers

Researchers observed that individual nurses showed excitability, irritability, unwillingness to rest, and signs of psychological distress, although these were denied by those involved. The researchers concluded that at least some doctors and nurses had obvious psychological issues that they did not want to acknowledge.






DISCUSSION

The difficulties encountered by doctors and nurses caring for patients with biological events included worrying about the impact on others, lack of knowledge and skills, stress from managing difficult patients, being socially isolated and coping with uncertainty. The biggest concern was the impact on others. Biological events have obvious gregariousness due to their infectiousness, such as, COVID-19 is transmitted directly from person to person and shows familial aggregation (12), and therefore the doctors and nurses were worried about taking the virus home to their families from close contact with patients. Son et al. also found that fear of infecting family members was the main experience of healthcare staff involved in treating patients during infectious public health incidents (13). A shortage of protective equipment is also a common difficulty in public health emergencies, which puts doctors and nurses in an unsafe clinical environment and directly threatens their security (14), and this was also found in our study. A previous study found that many doctors and nurses were infected early on in an outbreak of Ebola virus because of an insufficient supply of personal protective equipment and insufficient attention to the process of putting on and taking off personal protective equipment (15). Head nurses were worried about employees being infected because of the limited supply of personal protective equipment, and weak public healthcare infrastructure. Secondly, doctors and nurses felt a lack of knowledge and skills. Bennett et al. found that front-line National Health Service workers were not ready while caring for patients with COVID-19 (16). They were fully prepared and had all volunteered to work on the COVID ward, but still found it difficult to manage because of their lack of experience in this area. Thirdly, doctors and nurses were under stress from dealing with difficult patients. Patients generally believe that hospitals are a safe place for treatment, and should therefore be prepared to respond to their needs (17). However, it was difficult to deal with patients making additional demands that were not consistent with best practice. Lastly, doctors and nurses felt socially isolated and uncertain. Li et al. found that isolation from family and society can directly and indirectly affect the mental health of doctors and nurses (18). The purpose of quarantine is to reduce the risk of infection, not to limit interpersonal contact, which will affect the mental health of doctors and nurses (19). Goh et al. also found that nurses reported physical and psychological challenges relating to working conditions of the hospital in the initial months of the pandemic in Singapore (20).

The mental health intervention needs in this study included both those observed by the researchers and needs expressed by the doctors and nurses. During the early part of the outbreak of biological events, the psychological needs of doctors and nurses were not clear. Staff were also often unwilling to take up psychological interventions. They showed little interest in online psychological courses, and very few took advantage of telephone counseling. There may have been several reasons for this. It is possible that staff were afraid of being stigmatized if they betrayed their “weakness” to others. A general stigma about mental health might also hinder the use of mental health services (21). The Chinese cultural background may make people feel that mental health problems are shameful, and thus they are not willing to accept mental health assistance. Alternatively, the extreme pressure under which staff were working may have prevented them from considering their own emotional experiences and psychological needs. Previous research has also found that the take-up rate for psychological interventions is often low in individuals suffering major traumatic events and people frequently refused to ask for help (22). Maslow's hierarchy of needs suggests that people who experience traumatic events would prioritize their physical safety, not mental health. This might mean that staff were not interested in participating in group interventions focused purely on their mental health needs. Schwarz and Kowalski found that reluctance to use mental health services was a manifestation of avoidance of reminders of the trauma, which was the main symptom of a post-traumatic response. In other words, people avoided services that might mean reliving the experience (21). The lack of willingness of doctors and nurses to seek mental health assistance may also have been related to the difficulty of building trust quickly between doctors and nurses and psychologists during a major pandemic. Both the doctors and nurses and psychologists were brought together quickly and were not familiar with the new working environment. This made it difficult to establish a trusting therapeutic relationship. However, researchers observed that individual nurses showed excitability, irritability, unwillingness to rest, and other signs of psychological distress. Hacimusalar et al. also found that healthcare workers were more affected psychologically in the COVID-19 pandemic compared to the society in Turkey (23), suggesting that some interventions were needed.

We suggest that there may be some interventions that could reduce the difficulties of doctors and nurses. It might be helpful to video doctors and nurses' routines in the hospital to share with their families, and alleviate their concerns about what was happening. The hospital union and other departments could also organize support for family members. Doctors and nurses need to know about both characteristics of infectious diseases and protective equipment, and we suggest that some kind training might be appropriate before starting work. In extreme cases where a patient did not cooperate, ward staff should be encouraged to use hospital security staff to maintain order and protect frontline staff from harm. Staff should also be given regular and accurate updates on the COVID-19 outbreak, to reduce their uncertainty and fear (24). It may not be possible to provide obvious “psychological” interventions from the beginning. However, it might be possible to establish a good therapeutic relationship by using psychologists to help doctors and nurses solve difficulties such as dealing with patients with psychological problems, and arranging training in how to identify psychological problems in patients and other staff. Some psychological intervention programs could be adjusted to meet the needs of doctors and nurses, including through provision of leisure activities such as table tennis, medical rehab exercises and relaxation training, which could help to reduce stress and feelings of loneliness (25). Doctors and nurses could also ask psychologists to work with patients who were difficult to communicate with, or have emotional outbursts. Meanwhile, Arnetz et al. suggested that healthcare institutions should provide opportunities for U.S. nurses to discuss the stress they are experiencing, support one another, and make suggestions for workplace adaptations during this pandemic (26).

This study had some limitations. Firstly, all the participants were from the same hospital, and therefore the results may not be generalizable to other places. Secondly, this study only used interviews to collect data and the participants' answers may have been influenced by the interviewers. However, we tried to rule out this effect. For example, the researchers received training on interviewing techniques, and we used semi-structured open-ended questions to alleviate the bias caused by different ways of asking questions. This study also has some strengths. The first is that we collected data during the outbreak of COVID-19, from staff working on the COVID wards at the time. This avoided any recall bias among participants. The study also involved a range of doctors and nurses, including doctors, nurses and head nurses, ensuring that different perspectives were considered.


Conclusion

Participants in this study were interviewed during the COVID-19 epidemic. The qualitative design of this study provided a detailed and in-depth understanding of the difficulties they encountered and their psychological needs during the outbreak. The results suggest that doctors and nurses would prefer more uninterrupted rest and better access to protective equipment than psychological interventions. Interventions and support strategies that involve mental health promotion activities may therefore be better, although these should consider the individual needs related to doctors and nurses' situations. This study may provide support to help respond to future unexpected infectious disease outbreaks.
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Objectives: The coronavirus disease 2019 (COVID-19) pandemic may have an impact on the psychological distress of organ transplant recipients. We aimed to assess the status of psychological distress and its association with quality of life (QoL) in organ transplant recipients during the COVID-19 pandemic.

Materials and Methods: A cross-sectional survey was carried out with 305 organ transplant recipients during March 30 and April 2, 2020, in Wuhan. Psychological distress comprised depression, anxiety, insomnia, and post-traumatic stress disorder (PTSD), which were assessed using the Patient Health Questionnaire-9, the seven-item Generalized Anxiety Disorder questionnaire, the Insomnia Severity Index, and Impact of event scale-revised. QoL was assessed using the Chinese version of the short Form 36-item health survey.

Results: The prevalence of depression, anxiety, insomnia, and PTSD in organ transplant recipients was 13.4, 6.9, 11.8, and 30.5%, respectively. Organ transplant recipients with depression had significantly lower scores in all eight dimensions of QoL compared with participants without depression (all p < 0.05). Lower scores on the QoL dimensions of role physical, bodily pain, general health, vitality, role emotional, and mental health were found in organ transplant recipients with anxiety, insomnia, or PTSD compared with their counterparts without the respective disorder (all p < 0.05).

Limitation: The cross-sectional study design limited us to make causal conclusion and the influence of potential confounders cannot be ruled out.

Conclusions: Psychological distress was prevalent in organ transplant recipients during the COVID-19 pandemic, and those with depression, anxiety, insomnia, and PTSD had poorer QoL. Therefore, timely psychological counseling, COVID-19 related health education, and essential community medical services should be provided to organ transplant recipients to relieve their psychological distress, and to improve their QoL.

Keywords: coronavirus disease, organ transport, psychological distress, quality of life, cross-sectional study


INTRODUCTION

The outbreak of coronavirus disease 2019 (COVID-19), first reported in China (1), has become a pandemic. As of November 22, 2020, more than 57.8 million confirmed cases and 1.3 million deaths had been reported worldwide (2). During the COVID-19 pandemic, the psychological distress among the population can be prominent because of social isolation, uncertainty of the future, fear of being infected, and overwhelming negative news portrayal in mass media coverage (3, 4). The mechanisms that people get into psychological distress are implicated, for instance, Serafini et al. found that extreme sensory processing patterns show a complex association with depression, and impulsivity, alexithymia, and hopelessness (5). Numerous studies have proven that both healthcare workers and the general public were associated high psychological burden during this crisis (6). It was suggested that psychological interventions targeting high-risk populations with heavy psychological distress are in urgent need, and the importance of protective factors including sufficient medical resources, up-to-date and accurate information, and precautionary measures should be stressed (6, 7).

End-stage organ failure is a serious condition associated with an increased risk of mortality (8, 9). Organ transplantation is often the only treatment for patients with end-stage organ failure. The number of patients undergoing organ transplantation is increasing (10), with more than 100,000 organ transplantations performed annually worldwide (11), and a post-transplant survival exceeding 85-90% in the first year and 70-75% at 5 years (12). Kidney transplantation is the most frequent, globally, followed by liver and heart transplantations. Patients with end-stage organ failure suffer from severe physical and psychological symptoms (13). QoL is a major index to the evaluate the efficacy of medical intervention among patients with end-stage organ failure. Organ transplantation has been demonstrated to be the best treatment both for quality of life (QoL) and cost effectiveness (14–16).

Organ transplant recipients are patients who have received organ transplantation. A large proportion of organ transplant recipients suffer psychological distress, including symptoms of depression (17), anxiety (18), and post-traumatic stress disorder (PTSD) (11). During the COVID-19 pandemic, moderate to severe depression and anxiety were demonstrated to be independently associated with increased risk of low QoL among healthcare workers (19). Affected by the COVID-19 pandemic, organ transplant recipients may suffer more apparent psychological distress than before, and as a result may endure worsen QoL. Nevertheless, the status of psychological distress during the COVID-19 pandemic and its association with QoL in organ transplant recipients is unknown. Therefore, this study involved a cross-sectional survey with organ transplant recipients to assess their level of psychological distress and QoL, and explore the association between the two, during the COVID-19 pandemic.



MATERIALS AND METHODS


Study Participants

This cross-sectional study was conducted between March 30 and April 2, 2020. It was approved by the Clinical Research Ethics Committee of Renmin Hospital of Wuhan University (WDRY2020-K004). Organ transplant recipients were identified from the medical records of Renmin Hospital of Wuhan University. Individuals were included if they underwent kidney, heart, or liver transplantation from January 2015 to December 2019, and were excluded if they died, could not complete the questionnaires, or refused to sign the informed consent. 305 from 342 invited organ transplant recipients (with a response rate of 89.2%) agreed to participate in this study and signed the informed consent before their participation. In the informed consent forms, participants were encouraged to seek psychological assistance through a free online psychological support system, in which psychologist and psychiatrist could provide online psychological assistance (20).



Assessment of Psychological Distress

As described in our previous studies (4, 21), symptoms of depression, anxiety, insomnia, and PTSD were assessed using the Patient Health Questionnaire-9 (PHQ-9) (22), 7-item Generalized Anxiety Disorder (GAD-7) questionnaire (23), Insomnia Severity Index (ISI) (24), and Impact of Event Scale-Revised (IES-R) (24), respectively. The cut-off scores for identifying major depression, anxiety, insomnia, and PTSD are 10, 10, 15, and 22, on the respective scales. The validity and reliability of these instruments have been confirmed in Chinese population (25–28).



Assessment of QoL

QoL was evaluated using the Chinese version of the Short Form 36-Item Health Survey (SF-36) (29). The SF-36 comprises 36 items that cover eight 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). The score for each dimension ranges from 0 to 100, with higher values indicating better functioning and fewer limitations.



Assessment of Covariates

Covariates were collected by questionnaires, including age, gender, marital status, education level, living location, living condition, type of organ transplantation, post-operative time, comorbidities, and worry about infection.



Statistical Analysis

Data analysis was conducted using SPSS version 20.0 (IBM Corp., Armonk, New York, United States). The associations between sociodemographic variables, psychological distress, and QoL were analyzed by the analysis of variance (ANOVA) or the Wilcoxon rank sum test where appropriate. The significance level was set as α = 0.05.




RESULTS


Characteristics of Organ Transplant Recipients

Table 1 presents the characteristics of the organ transplant recipients in this study. Participants were 196 males and 109 females, with a mean (SD) age of 43.1 (10.7) years. A total of 248 (81.3%) were kidney transplant recipients, 39 (12.8) were heart transplant recipients, and 18 (5.9%) were liver transplant recipients. The median post-operative time was 17.1 months. The participants tended to be of Han ethnic group (89.5%), be married (81.3%), have an educational level of less than undergraduate (53.1%), live in an urban area (76.4%), live with others (95.7%), worry about infection (70.2%), and have comorbidities (57.7%).


Table 1. Characteristics of organ transplant recipients.
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Psychological Distress

Table 2 presents the status of psychological distress in organ transplant recipients during the COVID-19 pandemic. The estimated prevalence of depression, anxiety, insomnia, and PTSD was 13.4, 6.9, 11.8, and 30.5%, respectively. Older organ transplant recipients had a higher prevalence of insomnia than younger ones. Participants with comorbidities had a higher prevalence of insomnia than those without. A higher prevalence of PTSD was observed in those of older age, married, having an education level lower than undergraduate, and being worried about infection compared to their respective counterparts.


Table 2. Psychological distress in organ transplant recipients during COVID-19 pandemic.
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QoL

Table 3 displays the status of QoL in organ transplant recipients during the COVID-19 pandemic. The mean scores (standard deviation) for the eight SF-36 dimensions (PF, RP, BP, GH, VT, SF, RE, and MH) were 81.9 (14.0), 55.7 (41.9), 83.8 (16.3), 66.0 (19.6), 73.1 (18.9), 57.3 (17.7), 68.0 (39.3), and 72.8 (18.7). Males had higher PF scores compared with females. Younger participants had higher PF and SF scores than older ones. Unmarried participants had higher PF scores and lower VT scores than their counterparts. Those worried about infection had lower scores on PF, RP, GH, SF, and RE than those who were not worried. Participants who had undergone organ transplantation within 1 year had lower scores on PF and RP compared with those who had undergone transplantation more than 1 year before. Lower GH, VT, and RE scores were observed in participants with comorbidities compared with those without.


Table 3. Quality of life in organ transplant recipients during COVID-19 pandemic.
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Association of Psychological Distress With QoL

Table 4 shows the results regarding the association of psychological distress with QoL in organ transplant recipients during the COVID-19 pandemic. Organ transplant recipients with depression had significantly lower scores in all eight dimensions of QoL compared with those without depression (all p < 0.05). Lower scores on RP, BP, GH, VT, RE, and MH were found in organ transplant recipients with anxiety, insomnia, or PTSD compared with those without the respective disorder (all p < 0.05).


Table 4. Association of psychological distress with quality of life in organ transplant recipients during COVID-19 pandemic.
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DISCUSSION

In this study, the estimated prevalence of depression, anxiety, insomnia, and PTSD in organ transplant recipients was 13.4, 6.9, and 11.8, and 30.5%, respectively. Overall, during the COVID-19 pandemic, organ transplant recipients with psychological distress had poorer QoL than those without psychological distress. More specifically, organ transplant recipients with depression experienced poorer QoL in all the eight dimensions of SF-36 than those without depression, and organ transplant recipients with anxiety, insomnia, and PTSD showed reduced performance in six dimensions of SF-36, namely RP, BP, GH, VT, RE, and MH, relative to their counterparts without the respective disorder. The prevalence of depression and anxiety in organ transplant recipients was in consistent with previous studies, which reported a prevalence of depression ranging from 13 to 37% (17), and a prevalence of anxiety ranging from 3 to 18% (18, 30). The prevalence of PTSD in organ transplant recipients seemed to be higher than that in a prospective cohort study, which found that the prevalence of PTSD in liver transplant recipients before transplantation and at 1-year post-transplantation was 10.5 and 6.3%, respectively (31). It has been suggested that more organ transplant recipients suffered from PTSD during the COVID-19 pandemic compared with normal conditions (31). However, the difference in PTSD prevalence might be partially attributed to variations in study populations, assessment tools, and the time of assessment. When compared with general population, organ transplant recipients had higher prevalence of depression and insomnia, lower prevalence of anxiety, and similar prevalence of PTSD, during the same stage of COVID-19 pandemic in China (32, 33).

Organ transplant recipients have been found to exhibit various forms of psychological distress such as depression, anxiety, and stress associated with physical and psychosocial stress factors such as life-threatening illness, transplant surgery, pain, and intensive care unit stays with mechanical ventilation and possible delirium (11). Although psychological problems may decrease after transplantation as patient outcomes and QoL improve (34), one-third of heart transplant recipients experienced high levels of psychological distress in the year following transplantation (35, 36). Notably, being a public health emergency, the COVID-19 pandemic has had a significant psychological impact on both the general population and healthcare workers. Prior to this study, the status of psychological distress in transplant recipients during the COVID-19 pandemic was unknown. Since this study found that psychological distress is prevalent in organ transplant recipients, we therefore suggest that more attention be paid to the mental health status of this patient population and social support be provided for them during the COVID-19 pandemic.

QoL in organ transplant recipients could be improved post-transportation. Based on a review, in all included studies that used the SF 36 to assess QoL, the PF scores of elderly transplant recipients were significantly higher compared to their age-adjusted norms, while the BP, GH, VT, SF, RE, and MH scores did not differ significantly (37). This has brought hope for organ transplant recipients to reach an acceptable level of QoL after transplantation. However, the QoL in organ transplant recipients could be affected by several factors, such as age, educational level, employment status, family support, and negative emotional states (38). In this study, we provided evidence that symptoms of depression, anxiety, insomnia, and PTSD were associated with poorer QoL in organ transplant recipients. Our findings highlight the importance of implementing essential measures to relieve organ transplant recipients' psychological distress and improve their QoL.

To the best of our knowledge, this is the first study to assess the status of psychological distress and its association with QoL in organ transplant recipients during the COVID-19 pandemic. However, our study had several limitations. We analyzed cross-sectional data from a limited number of participants, and all the variables were self-reported; thus, there is a possibility of recall and misclassification bias, which may lead to misleading results. In addition, our study was conducted during the COVID-19 pandemic, and there was no baseline data that obtained before the outbreak of COVID-19; therefore, we could not assess whether or not the status of psychological distress in organ transplant recipients was more severe during the COVID-19 pandemic. Moreover, the prevalence of psychological distress may decline over time after transplantation; therefore, the present findings should be further confirmed using longitudinal data.



CONCLUSIONS

In conclusion, the current study indicated that psychological distress was prevalent in organ transplant recipients during the COVID-19 pandemic. Moreover, organ transplant recipients with depression, anxiety, insomnia, and PTSD had poorer QoL than their counterparts without the respective disorder. Timely psychological counseling, COVID-19 related health education, and essential community medical services should thus be provided to organ transplant recipients to relieve their psychological distress, and improve their QoL.
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Experiences of infectious diseases cause stressful and traumatic life events, hence, coronavirus disease 2019 (COVID-19) patients could suffer from various mental health problems requiring psychological support services. This study investigates the severity of mental health problems among confirmed COVID-19 patients. From March to November 2020, we collected the data from 118 COVID-19 patients who voluntarily participated in the National Center for Disaster Trauma's online mental health assessment consisting of self-report scales like Primary Care of Posttraumatic Stress Disorder screen (PC-PTSD), Generalized Anxiety Disorder-7 (GAD-7), Patient Health Questionnaire-9 (PHQ-9), Patient Health Questionnaire-15 (PHQ-15), and P4 Suicidality Screener. For control, 116 other disaster-experienced and 386 non-COVID-19-experienced participants were recruited. The COVID-19 patients showed more severe symptoms including post-traumatic symptoms, depression, anxiety, and somatic symptoms than control groups across all four screening scales (p < 0.001). Regarding high-risk, COVID-19 patients had an increased association with high-risk compared to the comparison groups (PC-PTSD: OR = 24.16, 95% CI = 13.52–43.16 p < 0.001; PHQ-9: OR = 14.45, 95% CI = 8.29–25.19, p < 0.001; GAD-7: OR=20.71, 95% CI = 10.74–39.96, p < 0.001; PHQ-15: OR = 5.65, 95% CI = 3.44–9.25, p < 0.001; P4: OR = 14.67, 95% CI = 8.95–25.07, p < 0.001). This study's results imply that there is a high-risk of overall mental health problems, especially stronger associations of post-traumatic stress symptoms, in COVID-19 patients. These findings help inform practitioners about the psychological responses to COVID-19 experiences and to prepare appropriate interventions and services for the incremental number of confirmed cases.

Keywords: COVID-19, post-traumatic stress disorder, depression, anxiety, psychological trauma


INTRODUCTION

The coronavirus disease 2019 (COVID-19) outbreak is one of the largest pandemic disasters of this century. This disaster started in December 2019 and the World Health Organization (WHO) declared it a pandemic on 11th March 2020 (1). An outbreak of COVID-19 has continued to worsen in Korea since the first confirmed patient was reported on January 2020. The need for mental health services during pandemics and other disasters was emphasized during the Middle East respiratory syndrome coronavirus (MERS-nCOV) outbreak in 2015, Therefore, multidisciplinary psychosocial support has been provided since the early stages of the outbreak in South Korea (2). The manifestation of COVID-19 varies from no symptoms to severe acute respiratory distress and high fatality (3). It is suggested that patients with COVID-19 may struggle with both, life-threatening fear of the infection and quarantine-related stressors that require psychological support during this pandemic (4, 5). However, there is little empirical evidence regarding COVID-19 survivors' mental health.

The outbreak of severe acute respiratory syndrome (SARS) gives us the most recent data on mental health problems related to infectious disease. Among SARS survivors who were discharged from the hospital for 4 weeks, about 32 and 27% of participants were classified as having over “moderate” ranges of anxiety and depressive symptoms, respectively, which were higher than community samples (6). Regarding the long-term psychiatric morbidities among SARS survivors, 25.6% of the patients had post-traumatic stress disorder (PTSD) and 15.6% had depressive disorders 30 months after the SARS outbreak (7). A systematic review of coronavirus, including SARS, MERS-nCOV, and COVID-19, reported reduced health-related quality of life (HRQol) in survivors (8). Additionally, 38.8% of them experienced post-traumatic stress disorder (PTSD), 33.2%, depression, and 30.0%, anxiety after 6 months (8). Previous studies suggested that a substantial portion of survivors suffered from psychiatric symptoms in either early or late aftermath of SARS. Besides physical symptoms, patients with infectious diseases experienced various stressors such as isolation, fear transmitting the virus to others, and social stigma which may lead them to experience psychological distress, loneliness, anxiety, depression, and post-traumatic stress symptoms (PTSS) (5, 9).

Most of the research related to COVID-19 and mental health has focused on the mental health of quarantined individuals and the general population. However, currently, there are only a few studies that have examined COVID-19 patients' mental health (10, 11). A study reported a high prevalence of PTSD and related risk factors in patients after severe COVID-19 (11). Furthermore, a recent retrospective cohort study reported increased risks of psychiatric and neurological morbidity in patients, six months after COVID-19 infection (12). Thus, an updated study on in COVID-19 patients' mental health problems is required to provide timely therapeutic approaches and mental health services. The National Center for Disaster Trauma (NCT) in South Korea was put in charge of psychological support services for COVID-19 patients. The NCT provides self-rated online assessments to encourage COVID-19 patients to use mental health services if needed. Self-rated assessments can provide valuable information to understand confirmed patients' psychological responses.

This study investigates confirmed COVID-19 patients' mental health, especially those who voluntarily seek mental health support. We hypothesized that COVID-19 patients would suffer from more severe symptoms including PTSS as well as depression, anxiety, somatic symptoms, and suicidality compared to those who did not have COVID-19.



METHODS


Data Collection

In Korea, the Integrated Psychological Support Group for COVID-19 under the Ministry of Health and Welfare has been set up to take charge of mental health services amid the COVID-19 outbreak from 29th January 2020 till date (2). National Center for Disaster Trauma (NCT) has a main role in managing this governmental organization and has provided psychological support service via a 24-h hotline for COVID-19 patients, quarantined individuals, and their families. To provide information, including stress management, available mental health services, and utility and online screening tool for mental health, we sent the text-messages to the list of confirmed patients given by the government. Additionally, individuals who visited either the official NCT website or social network services could also participate in the online mental health screening. When patients accessed the website, they were informed, “It is normal to feel any distress during or after COVID-19 treatment and quarantine, and it would be helpful to check one's psychological distress with the following online mental health assessment. Based on the result of the assessment, we will contact to you and provide psychological support services.” Those who agreed and provided informed consent could start answering the questionnaires: demographic information (age and sex) and five self-reported scales. After completing the questionnaires they could find the total score for each test. From March to November 2020, 118 confirmed patients responded to the online mental health assessment, in this study.

As a comparison group, individuals who had not experienced COVID-19 were recruited and data from participants who participated in disaster mental health programs by the NCT, which provided regular education such as Psychological First Aid to the general public and mental health-related workers from 2018 to 2019, were used. Prior to the education, participants were asked to complete surveys, including the life-time experiences of disaster and mental health assessments, comprising the same scales as COVID-19 patients. A total of 492 participants voluntarily responded to the survey and were classified in disaster-experienced and -inexperienced groups in this study.

The present study was conducted as a part of the NCT research project, which was reviewed and approved by the Institutional Review Board of NCMH (approval No.116271-2020-29).



Mental Health Assessment Tools

The online mental health assessment comprised five screening scales including Primary Care of Posttraumatic Stress Disorder screen for DSM-5 (PC-PTSD), Generalized Anxiety Disorder-7 (GAD-7), Patient Health Questionnaire-9 (PHQ-9), Patient Health Questionnaire-15 (PHQ-15), and P4 Suicidality Screener.

The PC-PTSD was used to assess the PTSS that were experienced during the last month (13, 14). Some of those in disaster-experienced and disaster-inexperienced group, who participated from 2018 to March 2019, completed the PC-PTSD-4, meanwhile confirmed patients and those in the disaster-experienced group, who participated after March 2019, completed the PC-PTSD-5 (15). Participants answered “1: yes” or “0: no” for each item, and the severity of PTSS was classified based on the total score of each item such as 0–1: normal, 2: mild-severe and higher than 3: severe. Preliminary results from validation studies suggest a cut-point of 3 (13). PC-PTSD score was aggregated from 4 items which were common in PC-PTSD-4 and PC-PTSD-5. Based on the cut-off point of 3, we classified participants into “Above cut-off” and “Below cut-off” groups. Cronbach's alpha for 4 items used to aggregate PC-PTSD score was 0.76 in this study.

Patient Health Questionnaire (PHQ-9) was used to assess depression in the last 2 weeks (16). The PHQ-9 comprises nine items rated on 4-point Likert scale (0: Not at all−3: Nearly every day). The severity of depressive symptoms is classified into the following five groups: 0–4 (None), 5–9 (Mild), 10–14 (Moderate), 15–19 (Moderately severe), and over 20 (Severe); the suggested cutoff point is 10. Participants with a total score over 10 were classified as the high-risk group and those with scores under 10, as the low-risk group. Cronbach's alpha for the PHQ-9 was 0.88 in this study.

Generalized Anxiety Disorder-7 (GAD-7) was used to assess anxiety symptoms in the previous 2 weeks (17). The GAD-7 comprises seven items rated on a 4-point Likert scale (0: Not at all−3: Nearly every day). The severity of the anxiety symptoms is classified into the four following groups: 0–4 (Normal), 5–9 (Mild), 10–14 (Moderate), and over 15 (Severe). A high-risk group comprised of those who received over 10 points (17). Cronbach's alpha for the GAD-7 was 0.89 in this study.

Patient Health Questionnaire-15 (PHQ-15) was used to assess somatic symptoms in the last month (18). The PHQ-15 consists of 15 items rated on 3-point Likert scale (0: Not bothered at all−2: Bothered a lot). The severity of somatic symptoms is classified into the following four groups: 0–4 (Normal), 5–9 (Mild), 10–14 (Moderate), and over 15 (Severe); the suggested cutoff point is 10. Participants with a total score over 15 were classified as the high-risk group. Cronbach's alpha for the PHQ-15 was 0.86 in this study.

The P4 Screener was used to assess potential suicide risk (19). It consists of four items: “(1) Have you ever attempted to harm yourself in the past?,” “(2) Have you thought about how you might actually hurt yourself?,” “(3) How likely do you think it is that you will act on these thoughts about hurting yourself or ending your life some time over the next month?,” and “(4) Is there anything that would prevent or keep you from harming yourself?” If the answer is not “Yes” for the items (1) and (2), the participant is classified as at “Minimal” risk. If the participants chose “Somewhat likely” or “Very likely” for item (3), or “No” for item (4), they were classified as “Higher (high-risk group),” while the others were classified as “Lower (low-risk group).”



Statistical Analysis

To examine group differences among COVID-19 patients and disaster-experienced and -inexperienced individuals, demographic and clinical characteristics were analyzed using χ2 test for categorical variables and analysis of variance (ANOVA) for continuous variables. Comparison of each mental health assessment was performed using ANOVA with Tukey's HSD post-hoc test. We perform a Pearson correlation analysis to determine the statistic relationship between each of the mental-health-related variables. Additionally, multivariate logistic regression was used to explore the association among COVID-19 patients' moderate to severe symptoms and the comparison groups. The “Above cut-off” group of each scale was used as the outcome variable. Then, the odds ratio for the “Above cut-off” group among COVID-19 patients was calculated using covariates, including age and sex. The significance level was set at p < 0.05. Statistical analyses were conducted using the statistical package R version 4.0.2 for Windows.




RESULTS

A total of 118 COVID-19 patients participated in the online mental health assessment. Of which, 34 (28.8%) were male and 84 (71.4%) were female. The mean age of COVID-19 patients in the online mental health assessment was 32.69 (SD = 13.59), which was lower than that of the disaster-experienced and -inexperienced groups {F (2,605) = 36.08, p < 0.001}. The result of ANOVA indicated that there were statistically significant differences in all mental health assessment scores {(PC-PTSD, F(2,604) = 102.4, p < 0.001; PHQ-9: F(2,604) = 99.36, p < 0.001; GAD-7, F(2,605) = 147.9, p < 0.001; PHQ-15: F(2,53.98) = 59.98, p < 0.001) In the post-hoc analysis, COVID-19 patients showed higher total score in all measurements compared to the other groups (Table 1). Among the COVID-19 patients, the mental health assessments were significantly correlated with each other (p < 0.001), with correlation coefficients ranging from 0.44 to 0.86 (Table 2). The PHQ-9 was the most strongly correlated with the GAD-7 (r = 0.86); it was also strongly correlated with the PC-PTSD and the PHQ-9 (r = 0.67 and r = 0.68, respectively). There were moderate correlations between the PC-PTSD and the GAD-7 and the PC-PTSD and the PHQ-15 (r = 0.59 and r = 0.44, respectively).


Table 1. Demographic and clinical characteristics of the participants.
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Table 2. Pearson correlation matrix for mental-health-related variables in COVID-19 patients (n = 118).
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The proportions of “Above cut-off” for each assessment were significantly different in COVID-19 patients and disaster-experienced and -inexperienced groups (Figure 1, PC-PTSD, [image: image] =123.75, p < 0.001; PHQ-9, [image: image] = 88.78, p < 0.001; GAD-7, [image: image] = 160.42, p < 0.001; PHQ-15, [image: image] = 53.96, p < 0.001).
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FIGURE 1. Mosaic plots of severe mental health problems among COVID-19 patients and comparison groups. Mosaic plot depicting that the proportion of “above cut-off” group (red) for each of the mental-health-related variables in COVID-19 patients is significantly greater than that in the control groups. PC-PCSD, Primary Care PTSD Screen; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder; Screener P4, P4 suicidality Screener.


The result of logistic regression suggested that, COVID-19 patients had higher adjusted odds ratios (AOR) for “Above cut-off” across all measurements compared to disaster-inexperienced group (PC-PTSD, AOR = 24.14, 95% CI = 13.52–43.16; PHQ-9, AOR = 14.45, 95% CI = 8.29–25.19; GAD-7, AOR = 20.71, 95% CI = 10.74–39.96; PHQ-15, AOR = 5.65, 95%CI = 3.44–9.25; P4, AOR = 14.67, 95% CI = 8.95–25.07). The COVID-19 patients had stronger associations with significant AORs for PC-PTSD and PHQ-15 compared to disaster-experience group (Table 3).


Table 3. Adjusted odds ratio of severe mental health problems among COVID-19 patients and comparison groups.
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DISCUSSION

This study provides empirical data on mental health problems related to COVID-19. We found that more than half the COVID-19 patients who participated in the online mental health assessment experienced post-traumatic stress, depression, anxiety, and somatic symptoms. Additionally, one in ten was in the high-risk group for suicidality. There is a paucity of knowledge regarding COVID-19's impact on mental health. Until now, despite the increased concerns about COVID-19 infection as a stressful event, research that evaluates the mental health problems among COVID-19 patients is scarce. In our study, COVID-19 patients reported more severe symptoms including PTSS, depression, anxiety, somatic symptoms, and suicidality compared to the comparison groups who never experienced COVID-19. Additionally, compared to other disaster-experienced individuals from the comparison group, COVID-19 patients received higher scores on all mental health assessments. The “Above cut-off” group, showed greater odds ratios PTSS, depression, somatic symptoms, and suicidality in COVID-19 patients compared to the disaster-inexperienced group. Remarkably, these associations were stronger than those in the disaster-experienced group.

Consistent with the results of previous large-scale pandemic studies, we found that COVID-19 patients have significantly higher rates of mental health problems than the control groups. Existing studies report an alarming proportion (~40%) of SARS or MERS survivors having experienced psychiatric illnesses (14, 20). A long-term follow-up study reported that 45% of participants experienced at least one more psychiatric disorder event after discharge and 58.9% cumulative incidence of psychiatric disorder in the post-SARS era (7). The evidence found in this study points to a strong association between COVID-19 and adverse mental health issues, compared with the control groups. This is in agreement with a previous finding of increased hazard ratios of anxiety and mood disorders in COVID-19 survivors (12, 21). PTSD is commonly seen in those who have survived disasters (22, 23). In our sample, PTSS were most common, with more than two thirds of the COVID-19 patients reporting an “above cut-off” score on the PC-PTSD scale. Additionally, the odds ratio of PTSS was greater than that of other mental health problems in the COVID-19 patients. The likelihood of severe PTSS was 24 times higher in the COVID-19 patients group compared to the control group, which is two-fold higher than the odds ratio of other disaster-experienced groups. Consistent with the definition of traumatic events as exposure to death, threatened death, actual or threatened serious injury, the experience of COVID-19 infection may be sufficient to cause life-threatening fear and helplessness (24). Patients with infectious diseases are likely to experience post-traumatic stress responses due to the traumatic course of infection, including treatment, quarantine, and social stigma (25). Former reports with a high prevalence of PTSD among SARS survivors have been supporting our results. Mak et al. (7) reported that about half of the patients experienced PTSD after the SARS outbreak, and 25% of the patients had been diagnosed with PTSD through clinical interviews even 30-months post-SARS; half of them had a PTSD diagnosis after the SARS outbreak. A study, conducted in China, reported that over 95% of COVID-19 patients who completed an online assessment were found to have PTSS (10). These rates are notably higher than those of SARS survivors. Through a meta-analysis study it was found that the prevalence of PTSD was 32.2%, which was two times higher than depression and anxiety disorder, in the post-illness stage among COVID-19 patients (23). The most recent study, which used the Clinically-Administered PTSD Scale for COVID-19 patients, found that that the prevalence of PTSD was 30.2%, which is greater than previous reports of other types of disasters, such as earthquakes or the World Trade Center disaster (11). Regarding trauma-related symptoms, 75% of Ebola survivors reported re-experience or arousal (26). Since the PC-PTSD is a screening tool for PTSD, clinical diagnosis cannot be awarded for scores above the cut-off; the figures in our sample may have been exaggerated compared to those in previous studies. However, our findings imply that a more individuals may have suffered from PTSS after COVID-19 infection compared to other disasters, which is consistent with a previous study (11). It is therefore essential to provide timely management to alleviate PTSS for COVID-19 patients.

Regarding depression and anxiety, approximately half our participants were classified into higher cut-off groups and had a greater likelihood of mental health issues, compared to the control groups. Previous reports of SARS showed that 10–40% of patients reported over moderate levels of anxiety and depression (7), in the immediate aftermath of SARS. A recent survey on the general population's mental health after the COVID-19 pandemic in South Korea showed that 20.0 and 16.3% of participants scored above the cut-off scores on PHQ-9 and GAD-7, respectively (27). Although direct comparison between our study's findings and with these data is limited, the proportions of confirmed patients in the “Above cut-off” groups, in our study, was greater, with 58.5% for PHQ-9 and 46.6% for GAD-7.

Interestingly, somatic symptoms were also more frequent in COVID-19 patients than in the control group. Somatic symptoms might be directly related to COVID-19 infection or occur because of psychological distress. Trauma or stressors can impair the autonomic nervous system or the stress response system (28), causing somatization or non-specific physical symptoms. Physical symptoms, such as pain, fatigue, and general weakness, make it harder for respiratory infection survivors to return to their work and normal life (29–31). Post-SARS patients complained of fatigue, myalgia, and weakness accompanied by depression and sleep disturbances (30). Vittori et al. (32) suggest a multidisciplinary approach to identify physical and psychological disabilities and long-term effects in survivors of COVD-19.

Holmes et al. (33) suggested that strong and specific stressors to COVID-19 infection could have a profound effect on the mental health of COVID-19 patients. Consistent with mental health experts' primary concern, a considerable number of COVID-19 patients in our study were potentially at a high-risk for mental health problems. Despite the urgent need for mental health research, psychiatric symptoms in COVID-19 patients have not been investigated using validated screening tools (33). Furthermore, most previous studies related to infectious diseases have used retrospective recall methods to assess survivors, however, our data represented the current psychological response to COVID-19. Our findings highlight the need for psychosocial support for the infected patients. Additionally, initial screening for high-risk or vulnerable individuals would be helpful to mitigate long-term adverse consequences. Due to the cross-sectional design and limited information regarding the COVID-19 patients' medical history, our results could not confirm causal-relationship between COVID-19 and mental health problems. However, COVID-19 experiences can constitute a traumatic event beyond a mere stressor. Furthermore, COVID-19 invades the central nervous system, impacting the individual's mental health (34, 35).

There are several limitations to this study. First, as the number of subjects in the dataset is relatively small compared to the total number of confirmed patients in the country, our results may not comprehensively reflect all COVID-19 patients. Additionally, selective biases may have occurred as our sample may have included more individuals who were worried about their mental health problems or those who tend to seek the required help. Additionally, this online assessment collected data only from those who have access to computers or smartphones, therefore, the surveys were responded to by younger participants in the COVID-19 group. Hence, the odds ratio in our analysis cannot be generalized to all the COVID-19 patients. Second, multiple factors could be associated with poorer mental health, however, we only had little information regarding demographic and treatment-related factors. The time interval between the disaster event and mental health assessment, which may affect the severity of mental health symptoms, was not collected in our study. Heterogeneity in time intervals might be greater in the control group than in the COVID-19 group. Additionally, we could not gather sufficient information, such as duration of treatment/quarantine, past psychiatry history, and psychosocial stressors, because our data were collected to provide psychological support to those who needed help, rather than for research purposes. As individuals who experience infectious disease tend to be hesitant to disclose their personal information due to fear of social stigma, minimal demographic and clinical information was collected in the online assessments in this study. Conversely, anonymity would be helpful for screening in communities as this may help confirmed patients respond more honestly.

Despite of these limitations, we carefully emphasize that our findings can provide valuable information regarding the severity of mental health symptoms among COVID-19 patients. This study highlights the need to enhance preparedness regarding mental health support to better manage COVID-19 patients' psychological responses amid the COVID-19 pandemic. Future research should include longitudinal follow-up studies of COVID-19 patients to explore the long-term psychiatric consequences and related risk and protective factors.
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The adverse effect of COVID-19 pandemic among individuals has been very disturbing especially among healthcare workers. This study aims to examine the prevalence of post-traumatic stress disorder (PTSD) symptoms, sleep problems, and psychological distress among COVID-19 frontline healthcare workers in Taiwan. Hence, a total of 500 frontline healthcare workers were recruited to participate in this cross-sectional study. They responded to measures on fear of COVID-19, depression, anxiety, stress, insomnia, PTSD, perceived stigma, and self-stigma. The results indicated a prevalence rate of 15.4% for PTSD symptoms, 44.6% for insomnia, 25.6% for depressive symptoms, 30.6% for anxiety symptoms, and 23.4% for stress among the participants. There were significantly positive interrelationships between all these variables. Anxiety symptoms and fear of COVID-19 predicted PTSD whereas symptoms of anxiety, fear of COVID-19, and stress predicted insomnia. The prevalence rates of the psychological problems reveal a worrying view of mental health challenges among Taiwanese frontline healthcare workers. Anxiety symptoms and fear of COVID-19 are the common predictive factors of PTSD and sleep problems suggesting that mental healthcare services for them may help prevent future occurrence of psychological problems by allaying fears of healthcare workers. Therefore, there should be mental healthcare services for healthcare workers during the COVID-19 pandemic.

Keywords: post-traumatic stress disorder, insomnia, psychological distress, healthcare workers, COVID-19, stigma


INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has significantly altered our way of life (1–3), negatively affected our health (4–6) and debilitated economies worldwide (7, 8). During the study period (December 27, 2020), over 79.2 million people have contracted COVID-19, with fatalities around 1.7 million worldwide (9) and specifically, among Taiwanese, 785 people have contracted COVID-19 with 7 fatalities, 653 recovered, and 125 still hospitalised (10). With COVID-19 being a critical health issue, healthcare personnel especially those at the frontline face a daunting task of learning to convey appropriate information about COVID-19 to the population without inciting panic, protecting themselves from contracting the virus without compromising treatment efficacy, and dealing with other stressors that are associated with COVID-19 (11). Hence, frontline healthcare workers may have psychological challenges due to the stress involved with working in a COVID-19 environment daily. According to the transactional model of stress, stress may trigger predisposed illness in any individual without the use of appropriate coping strategies (12–14). Thus, poorly managed stressors may lead to psychological problems such as sleep problems, depression, and anxiety (14–18). Therefore, it may be prudent to examine the prevalence of psychological distress among frontline healthcare workers.

Also, during these life-saving activities, some healthcare workers contract COVID-19 with fatal outcome especially among doctors and nurses (19, 20). This may leave the surviving colleagues traumatised knowing that they may also contract COVID-19 which may lead to death. This trauma may further lead to stress-related disorders such as acute stress disorder (ASD) or post-traumatic stress disorder (PTSD) which may negatively affect their life. This may seriously impact their psychological well-being including their sleep as indicated by previous studies—insomnia, depression, anxiety, and stress (21, 22). Consequently, this may affect productivity due to the constant fear of contracting COVID-19 (17, 23). Additionally, due to the negative connotation of COVID-19, survivors of the disease suffer from stigma (from others—perceived stigma or self—self-stigma) with healthcare workers being one of the main victims (24–26). Unfortunately, this happens among healthcare workers themselves which may further lead to self-stigmatising attitudes. These attitudes are detrimental to the psychological well-being of the healthcare worker and may have cascade adverse effect on their work and social relationships (24–26). Getting enough information on attitude towards COVID-19 and its association with psychological outcomes may help in preventive measures and further allay public fears on COVID-19. Hence, this study aimed to examine the prevalence of post-traumatic stress disorder, sleep problems, psychological distress, and their correlates among healthcare workers. Apart from examining the prevalence rates of PTSD and psychological distress among the frontline healthcare workers, the study hypothesised that (1) there would be significant relationships between the variables used; (2) perceived stigma, depression, anxiety, stress, fear of COVID-19, and self-stigma would predict PTSD, and (3) perceived stigma, depression, anxiety, stress, fear of COVID-19, and self-stigma would predict insomnia.



METHOD


Participants and Procedure

This cross-sectional design study recruited 500 COVID-19 frontline healthcare workers who were available and willing to participate in this study at the National Cheng Kung University Hospital (NCKUH) in Tainan, Taiwan. The NCKUH is the largest medical centre in southern Taiwan and has more than 5,000 employees and more than 1,500 beds. The target participants (i.e., frontline healthcare workers across all departments in the NCKUH) were approached by the first author, who is a registered nurse in NCKUH, to obtain the study information. The first author clearly explained the study purpose to the target participants and provided a link with a QR code for those who are interested to participate in the study. Specifically, the healthcare workers who were interested in the study could freely log on to the link, which led them to a survey website (using the SurveyCake) for participation. Detailed information regarding the present study was also provided on the first page of the survey website and only when a participant hit the agree icon on the website could continue the survey. The study protocol has been approved by the Institutional Review Board of the National Cheng Kung University Hospital (NCKUH) in Tainan, Taiwan with the IRB number A-ER-109-149. The survey period was between September 24 and November 21, 2020.



Measures


Fear of COVID-19

The healthcare workers' fear of coronavirus was assessed using FCV-19S developed by Ahorsu, Lin (27). FCV-19S is a seven-item self-report scale rated on a five-point Likert-type scale response format (strongly disagree = 1 to strongly agree = 5). The participants' responses are added together to generate the total score which ranges from 7 to 35. Hence, higher scores indicate greater fear of COVID-19. It has an acceptable internal consistency (Cronbach's α = 0.88). The Chinese version with linguistic validity was used for this study (28). The Cronbach's alpha coefficient is 0.87 for this study.



Depression, Anxiety, and Stress Scale-21

The healthcare workers' psychological distress was assessed using the DASS-21 developed by Lovibond and Lovibond (29). DASS-21 assesses depression, anxiety, and stress among individuals with seven items for each subscale. Its items are rated on a four-point Likert scale which ranges from 0 (did not apply to me at all, never) to 3 (applied to me very much, or most of the time, almost always). Participants' responses are added together for each subscale to get a total score (for each subscale) which ranges between 0 and 42 (scores for each subscale were doubled according to the scoring guideline) (29). The severity levels for depression were normal (0–9), mild (10–13), moderate (14–20), severe (21–27), and extremely severe (28 and above). The severity levels for anxiety were normal (0–7), mild (8, 9), moderate (10–14), severe (15–19), and extremely severe (20 and above). The severity levels for stress were normal (0–14), mild (15–18), moderate (19–25), severe (26–33), and extremely severe (34 and above). The higher the DASS scores, the higher the level of that corresponding subscale. The Chinese DASS-21 version has acceptable to excellent internal consistency (Cronbach's α = 0.83 for depression subscale, 0.80 for anxiety subscale, and 0.82 for stress subscale, and 0.95 for the total DASS-21 scale) (30, 31). In the present study, the Cronbach's alpha coefficient for depression is 0.90, anxiety is 0.85, and stress is 0.88.



Insomnia Severity Index

The healthcare workers' sleep problems (over the past 2 weeks) were assessed using the ISI developed by Bastien et al. (32). ISI is a seven-item self-report scale that is rated on a five-point Likert-type scale which ranges from 0 (no problem) to 4 (very severe problem). Participants' responses are added together to generate a total score which ranges from 0 to 28 with five sub-scores being 0–7 (absence of insomnia), 8–14 (sub-threshold insomnia), 15–21 (moderate insomnia/clinical insomnia), and 22–28 (severe insomnia/clinical insomnia) (25). The Chinese version has an acceptable internal consistency (Cronbach's α = 0.81) (33). The Cronbach's alpha coefficient for the present study is 0.89.



Impact of Event Scale-6

The healthcare workers' post-traumatic stress disorder (PTSD) problems (over the past 7 days) were assessed using the IES-6 developed by Hosey et al. (34). IES-6 is a six-item self-report scale that is rated on a five-point Likert-type scale which ranges from 0 (not at all) to 4 (extremely). Participants' responses are averaged together to generate a mean score. It has a diagnosable cut-off score of 1.75 (yielding 0.88 sensitivity and 0.85 specificity) with those above 1.75 deemed to having PTSD. It has acceptable reliability (Cronbach's α of 0.86 to 0.91 over time) and validity indices (34). The Chinese version with linguistic validity was used for this study. Because we translated the IES-6 and modified items to the COVID-19 event for this study, we performed confirmatory factor analysis (CFA) to establish its validity for this study. Hence, the Cronbach's alpha coefficient for the present study is 0.86, CFI 0.991, TLI is 0.985, RMSEA is 0.053, and SRMR is 0.054 (see Supplementary Table 1 for details).



Perceived Stigma Scale From COVID-19

The healthcare workers' perceived stigma from COVID-19 was assessed using the PSSC. Specifically, the present authors modified the perceived stigma scale developed by Williams et al. (35). Although Williams's et al. (35) perceived stigma scale originally focused on perceived stigma of racial difference, this scale has been revised for weight status and translated in Chinese with satisfactory psychometric properties (36, 37). In other words, the scale has the ability to assess other types of populations. Therefore, the present authors further revised the words of the items for the perceived stigma scale to focus on COVID-19 instead of the original perceived stigma using eight-item self-report scale that is rated on a binary response scale (Yes = 1 or No = 0). Participants' responses are added together to generate a total score which ranges from 0 to 8 with a higher score indicating higher levels of perceived stigma. The Chinese version has an acceptable internal consistency (Cronbach's α = 0.88). Because we modified the items to focus on COVID-19 for this study, we performed CFA to establish its validity for this study. Hence, the Cronbach's alpha coefficient for the present study is 0.82, CFI is 0.994, TLI is 0.991, RMSEA is 0.028, and SRMR is 0.074 (see Supplementary Table 1 for details).



Self-Stigma Scale From COVID-19

The healthcare workers' self-stigma from COVID-19 was assessed using the SSSC developed by the present authors. Specifically, the present authors modified the self-stigma scale developed by Mak and Cheung (38). Although Mak and Chueng's (38) self-stigma scale focused on self-stigma of mental illness and other minorities, this scale has been revised for specific learning disabilities (39) and substance use disorder (40–42). In other words, the scale has the ability to assess other types of populations. Therefore, the present authors further revised the words of the items for self-stigma scale to focus of COVID-19. The SSSC is a nine-item self-report scale that is rated on a four-point Likert-type scale which ranges from strongly disagree (1) to strongly agree (4). Participants' responses are averaged together to generate a mean score. It has a cut-off score of 2.5 which divides participants into having either low or high level of self-stigma. The Chinese version has an acceptable internal consistency (Cronbach's α = 0.89–0.95) (40–42). Because we modified the items to focus on COVID-19 for this study, we performed CFA to establish its validity for this study. Hence, the Cronbach's alpha coefficient for the present study is 0.92, CFI is 0.993, TLI is 0.991, RMSEA is 0.043, and SRMR is 0.059 (see Supplementary Table 1 for details).




Data Analysis

Participants' demographic information was presented using descriptive statistics which included mean (SD) and frequency (percentage). Also, Pearson's r was used to examine the bivariate correlations among the variables of this study. Additionally, two hierarchical linear regression models were used to examine the factors that predict PTSD and insomnia among the participants. More specifically, the factors (i.e., perceived stigma, depression, anxiety, stress, fear of COVID-19, and self-stigma) that were significantly associated with PTSD or insomnia were entered in the regression models as potential predictors for PTSD or insomnia. Age and gender were controlled for in these models. We tested the multicollinearity of our variables and the results indicated that they were all below limits (43). All statistical analyses were conducted using SPSS version 22 software (IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp).




RESULTS

The participants (n = 500) in this study had a mean age of 32.96 (SD = 7.99) years with the majority being females (91.6%), college-educated (88.2%), and nurses (89%). Majority of the participants had not quarantined (92%) or not been tested for COVID-19 (80.6%) before the data collection (see Table 1).


Table 1. Participant characteristics (n = 500).
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Table 2 shows the prevalence levels of PTSD symptoms, insomnia, and psychological distress among participants. Specifically, it was observed that 15.4% of the participants had PTSD symptoms. A total of 44.6% had different levels of insomnia (6.4% for clinical insomnia) with the majority (38.2%) having a subthreshold level of insomnia. A total of 25.6% of participants had different levels of depressive symptoms with 17.4% having a moderate or above level of depression. A total of 30.6% of participants had different levels of anxiety symptoms with 23.6% having a moderate or above level of anxiety. A total of 23.4% of participants had various levels of stress with 15% having a moderate or above level of stress.


Table 2. Prevalence of post-traumatic stress disorder symptoms, insomnia, and psychological distress.
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Table 3 shows the interrelationship between perceived stigma, depressive symptoms, anxiety symptoms, stress, self-stigma, PTSD symptoms, insomnia, and fear of COVID-19. All the correlation coefficients (r = 0.127–0.838) were positive and significant (ps < 0.01) except for the relationship between self-stigma and PTSD symptoms which was not significant (r = 0.082, p = 0.065).


Table 3. Correlation matrix among studied variables.
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Table 4 shows the factors that predict PTSD symptoms and insomnia among the participants after adjusting for age and gender. In all, the factors predict about 27.2% of the factors needed for PTSD symptoms [F(7, 487) = 25.999, p < 0.001] with anxiety symptoms [standardised coefficient (β) = 0.274, p = 0.001] and fear of COVID-19 (β = 0.386, p < 0.001) being the factors that significantly predict PTSD symptoms. Also, the factors used for insomnia predicted about 35.1% of all the factors needed for predicting insomnia [F(8, 486) = 32.822, p < 0.001] with anxiety symptoms (β = 0.239, p = 0.002), stress (β = 0.283, p < 0.001), and fear of COVID-19 (β = 0.171, p < 0.001) being the factors that significantly predicted insomnia among the participants. Supplementary analysis for factors that predict PTSD symptoms and insomnia among doctors, nurses, and other healthcare workers (separately) revealed comparatively different findings (see Supplementary Tables 2–4).


Table 4. Predictive factors of post-traumatic stress disorder (PTSD) and Insomnia.
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DISCUSSION

This study examined the prevalence of PTSD symptoms, sleep problems, psychological distress, and their correlates among healthcare workers in Tainan, Taiwan. In general, the findings on the prevalence rate of psychological problems among healthcare workers in Taiwan is a cause for concern. That is, about a fifth (15%) of the frontline healthcare workers may experience PTSD, a little below half (44.6%) of healthcare workers may experience sleep problems (6.4% clinically significant), about a fourth (25.6%) may experience depression, more than a fifth (23.4%) may experience stress, and a little below a third (30.6%) experiencing anxiety problems. Although these findings indicate symptoms of mental health conditions (i.e., PTSD and psychological distress), the results should be taken seriously and managed as they can lead to a complete mental health condition (12, 13). The root cause may be stress and fear of contracting COVID-19 as a frontline healthcare worker. These findings call for pre-emptive action in offering effective mental health services (e.g., relaxation therapy, desensitisation, grief coping) to healthcare workers especially COVID-19 frontline workers, to help cope with the challenges associated with COVID-19 (14, 44). These current findings are consistent with previous findings (17, 45, 46). In mainland China, the closest neighbour of Taiwan, a high prevalence of anxiety (53%), depression (56%), insomnia (79%), and PTSD (11%) was reported among medical workers (45). A systematic review and cumulated meta-analysis of studies on the psychological states of Chinese medical staff during COVID-19 revealed that the medical staff exhibited a substantial prevalence of anxiety symptoms (27%), depression symptoms (26.2%), stress-related symptoms (42.1%), and sleep problems (34.5%) (46). The findings of these studies support the current findings. Although Taiwan has fewer COVID-19 case reports than mainland China, the frontline healthcare workers' current prevalence rates of psychological distress may be a reflection of so many factors including fear of COVID-19 due to the global impact and their special relations to mainland China. That said, even in a safe country, caring for the mental health problems of the frontline healthcare workers is still important (47, 48). Furthermore, other studies reported that there is an increased rate of mental health problems among frontline workers (15, 16). Therefore, tackling the mental health issue is important for healthcare workers worldwide.

The significantly positive interrelationships between perceived stigma, depression, anxiety, stress, self-stigma, PTSD, insomnia, and fear of COVID-19 found in the Pearson correlations signify that as one of these variables increases, the other correlated variable also increases and vice versa. Hence, as frontline healthcare workers' fear of COVID-19 increases, their anxiety levels may also increase. These findings are supported by previous COVID-19 studies among other populations (4–6, 49). This may suggest that COVID-19 is significantly related to other psychological problems (e.g., hypochondriasis, internet, or social media addiction) that were not included in this study (50).

Further analysis indicated that anxiety symptoms and fear of COVID-19 were significant predictors of PTSD. That is, increased anxiety and fear of COVID-19 may lead to higher chances of PTSD. Thus, healthcare workers who show or experience considerable anxiety symptoms and fear of COVID-19 may have or going to have PTSD symptoms. Hence, there may be the need to examine and offer appropriate mental healthcare services (e.g., relaxation therapy, desensitisation, grief coping) to these individuals (especially those frontline workers who come into contact with COVID-19 patients) to help manage or prevent future PTSD. However, more factors may predict PTSD during this COVID-19 pandemic period as the factors used in this study accounted for 27.2% of all PTSD factors. Also, anxiety, stress, and fear of COVID-19 were found to predict insomnia among healthcare workers. Specifically, increased anxiety, stress, and fear of COVID-19 may lead to sleeping problems among healthcare workers. The transactional model of stress suggested that stress has the potential of triggering predisposed disorders which supports this finding (12). Furthermore, more factors may predict sleep problems during this COVID-19 pandemic period as the factors used in this study accounted for 35.1% of all possible factors for sleep problems (18, 51). In addition, anxiety and fear of COVID-19 seem to be central to PTSD and sleep problems which suggest that authorities should do their possible best to allay the fears of frontline healthcare workers about COVID-19 by providing what is needed for workers' safety on the job. That also suggests that adequate personal protective equipment, COVID-19-related training and treatment resources aside from COVID-19-related information should be made available to workers (especially those frontline workers who come into contact with COVID-19 patients) to ease their doubts and fears about COVID-19 (14, 44).


Limitations

This study has some limitations. Firstly, a cross-sectional design was used which only provides associations between variables and so a longitudinal study may be needed to examine causality effects. Secondly, self-report measures were used which may be prone to social desirability bias although not expected in this study due to the robustness of the psychometric properties of the scales and the high ethical standards (ensured confidentiality and anonymity) with which the data was ascertained. Thirdly, different countries have different COVID-19 policies which may significantly affect the results hence, we recommend replications in other countries in order to give more comprehensive information on challenges among healthcare workers during COVID-19 pandemic. Fourthly, females and nurses as healthcare workers were overly represented in this study which may have influenced the results. Hence, this may limit the generalisation to other genders (e.g., males) and healthcare workers. Fifthly, as only questionnaires were used in this study, it is safe to assume that all the mental health conditions mentioned were at the symptomatic levels and should not be taken as a diagnosed disorder. Also, we did not collect data on participants' previous levels of psychological distress, insomnia (or psychiatric disorders) and other demographic characteristics such as work experience which could have enriched our results.




CONCLUSION

The prevalence rate of psychological problems during COVID-19 pandemic reveals a worrisome view of the mental health challenges among healthcare workers in Taiwan. Anxiety and fear of COVID-19 as well as anxiety, stress, and fear of COVID-19 are the significant predicting factors for PTSD and sleep problems among healthcare workers respectively. It also suggests that healthcare services be open to all healthcare workers during the COVID-19 pandemic.



RELEVANCE FOR CLINICAL PRACTISE

The findings from this study revealed that anxiety symptoms and fear of COVID-19 are the common predictive factors of PTSD and sleep problems among COVID-19 frontline healthcare workers. This implies that COVID-19 frontline healthcare workers may be manifesting symptoms of PTSD and sleep problems predictably due to increased anxiety symptoms and fear of COVID-19 (52). Hence, the mental health condition of frontline healthcare workers is important considering that they have to care for potential COVID-19 patients. It is, therefore, recommended that mental healthcare services be open to all healthcare workers during the COVID-19 pandemic.
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Objective: To investigate the prevalence of sleep quality and post-traumatic stress disorder (PTSD) symptoms of healthcare workers (HCWs) and identify the determinants for PTSD symptoms among HCWs in high-risk and low-risk areas during the COVID-19 outbreak in China.

Methods: The Pittsburgh Sleep Quality Index and the Impact of Event Scale were used to assess sleep quality and symptoms of PTSD of 421 Chinese HCWs, respectively, from January 30 to March 2, 2020. The influencing factors of PTSD symptoms were identified by univariate analysis and multiple regression.

Results: The incidence of HCWs getting PTSD symptoms were 13.2%. HCWs from high-risk areas had significantly poorer sleep quality (p < 0.001). Poor sleep quality was the risk factor of PTSD symptoms for HCWs from high-risk (p = 0.018) and low-risk areas (p < 0.001). Furthermore, non-medical staff were found to be the risk factor for PTSD symptoms only in low-risk areas.

Discussion: HCWs in Hubei had poorer sleep quality. Non-medical HCWs from low-risk areas were associated with more severe PTSD symptoms. Mental health programs should be considered for HCWs, especially those who are often overlooked.

Keywords: COVID-19, healthcare workers, post-traumatic stress disorder, sleep, avoidance, intrusion, hyperarousal


INTRODUCTION

Several pneumonia cases of unknown etiology were first detected in Wuhan, Hubei Province, in China at the end of 2019 and the World Health Organization (WHO), China Office, was informed in a timely manner and responded to the outbreak of Novel Corona-virus (COVID-19) on January 5, 2020 (1). The outbreak of COVID-19 went from being declared as a Public Health Emergency of International Concern (PHEIC) to a global pandemic on March 11 by WHO after the epidemic had widely spread to the rest of the world (2).

Compared with SARS-CoV and MERS-CoV, COVID-19 was less severe but more infectious, according to rapidly increasing incidence and evidence of human-to-human transmission (3).

Healthcare workers (HCWs) are those at risk of confronting outbreaks and pathogens unknown to date (4) and are at high risk of being infected (5–7). In light of the magnitude of the COVID-19 pandemic and the stress experienced by HCWs, intense researches have investigated the psychological impact of the HCWs during the pandemic. Research has shown that HCWs experienced higher psychological morbidity, especially high-risk HCWs (8–11). A study has found that even in areas where the epidemic was not so severe, the risk of infection for HCWs is still higher than that of general population (12). Some research focused on low-risk epidemic areas has found that the mental problems of post-traumatic stress symptoms (PTSS), depression and anxiety were also found both in high-risk and low-risk HCWs (13, 14).

Post-traumatic stress disorder (PTSD) is a trauma related disorder that is characterized by the presence of one of the four symptoms of intrusion, avoidance, negative mood, and cognitive changes, as well as arousal and reactivity, for at least 1 month (15). A recent study has found that emergency workers had a 3-fold higher risk of PTSD than the general population (16). Hubei was the region with the most severe pandemic, and working in Hubei province was considered to be working in a high-risk area in this study, and HCWs from low-risk areas were those working outside Hubei province (including Shanghai, Beijing, Shandong, Chongqing, etc.). A study found that there were no interregional differences of stress following the outbreak among HCWs between Hubei or non-Hubei areas (17). On the contrary, other research has found that working in the high-risk epidemic area of China, Wuhan, entailed higher risk psychological distress (18).

However, most of the previous literature regarding the psychological effects of the pandemic on HCWs has focused particularly on doctors, nurses, and physicians. In comparison, there has been little research exploring the impact of the pandemic on hospital logistics and administrative staff. Research has found that nurses had a greater risk of experiencing anxiety and PTSD symptoms than other healthcare workers (19). In contrast, other research has reported more severe anxiety, depression, and insomnia problems in non-medical staff and physician in trainee compared with professional physicians (20). A study has found that workers in administration departments have similar anxiety scores to those of workers in clinical departments and fever clinics (21). These studies suggested that non-medical workers have similar mental problems with medical HCWs during the pandemic. A limited number of studies have investigated the PTSD symptoms in non-medical staff during the COVID-19 pandemic. A study has investigated the associations between the psychological health and physical symptoms among healthcare workers including doctors, nurses, administrators, and maintenance workers; however, it did not examine the psychological differences between medical HCWs and non-medical HCWs (22). Research has found that there was no significant difference in the detection rate of SARS-CoV-2 transmission in hospital in non-clinical HCWs compared with clinical HCWs (23), since non-medical HCWs were in hospital settings with less medical expertise. There is a very great demand for a study of the PTSD symptoms in medical as well as non-medical HCWs.

A systematic review of risk factors for PTSD among HCWs during pandemics has found that the position at work, level of exposure, quarantine, work experience, gender, and marital status were associated with PTSD (24). However, no previous study has investigated the different determinants of PTSD development between HCWs from high-risk and low-risk areas during the pandemic. Mental health, especially PTSD, could have a profound impact on the healthcare system. Therefore, it is necessary to investigate the prevalence of mental health disturbances and the risk factors of PTSD among HCWs during COVID-19, and specific interventions should be designed targeting those who are vulnerable to the development of PTSD during the outbreak. In this study, we assessed the prevalence of PTSD symptoms and their associated factors. We sought to analyze the predictive effect of demographic variables on PTSD symptoms in HCWs from high-risk and low-risk areas during the epidemic. As COVID-19 continues to spread over the next few months, this research may help identify HCWs who are more vulnerable to develop PTSD, which may provide a basis for further intervention.



METHODS AND MATERIALS


Study Design and Participants

This study was a quantitative survey using the snowball sampling strategy for HCWs in China, including doctors, nurses, medical technicians, and non-medical staff working in hospitals. The time span of the study was 33 days between January 30 and March 2, 2020. A total of 421 HCWs voluntarily participated and completed questionnaires anonymously online. Participants over 18 years of age and who can read and understand Mandarin were included, while the exclusion criteria were being outside of China and time in bed less than actual sleep time. The study was approved by the Research Ethics Commission of Naval Medical University.



Measures

Sociodemographic variables were collected, such as gender, age, years working, education level, marital status, occupation, being the only child of the family, and child status. The HCWs were divided into two categories according to their occupation: medical healthcare workers (i.e., doctors, nurses, medical technicians) and non-medical healthcare workers (i.e., administrative staff, logistical staff, and others).

The Pittsburgh Sleep Quality Index (PSQI) was used to test HCWs' sleep quality. It is a self-administered scale including 19 items consisting of seven dimensions including subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, use of sleep medications, and daytime dysfunction. The PSQI global score ranges from 0 to 21 (25). Scores >7 indicate poor sleep quality.

The Impact of Event Scale (IES-R) was used to assess subjective stress caused by traumatic events. The IES-R scale includes 22 items and consists of three subscales: intrusiveness, avoidance and hyperarousal. The scale ranges from 0 to 88. An IES-R total score >33 is identified as having PTSD symptoms (26).



Statistical Analysis

PTSD total score were converted to dichotomous variables (presence of PTSD symptoms and no PTSD symptoms). The group comparisons of categorical variables were carried out with chi-square tests, and continuous variables were analyzed with Student's t-test. For univariate analysis of PTSD symptoms, the chi-square test was used for categorical variables. The count and frequency were presented.

Variables with p < 0.2 in univariate analysis were subjected to multiple regression analysis (27). Multiple logistic regression analysis using the forward conditional procedure was conducted for detecting risk factors for PTSD symptoms. The IES-R subscale scores were not normally distributed. Therefore, the Kruskal-Wallis test was used to compare the IES-R subscale scores across the different occupational groups and between HCWs from high-risk and low-risk areas.

A two-sided p < 0.05 was identified as statistically significant. All statistical analyses were performed using SPSS 26.0 (Statistical Package for the Social Sciences) for Windows (SPSS, Chicago, IL).




RESULTS


Baseline Information

Of the 421 respondents completed the questionnaire, 401 participants were included in the study (response rate = 95.2%). The Expectation Maximization (EM) interpolation method was used to fill in the missing values. Most of the participants were distributed in Hubei, where the epidemic was the most serious across the country. Thus, HCWs in Hubei were considered HCWs from a high-risk area. Females account for 69.1% of the participants. The occupation of the HCWs in this study were classified into medical HCWs (i.e., doctors, nurses, and medical technicians) (n = 351, 87.5%) and non-medical HCWs (n = 50, 12.5%) including logistic and administrative staffs and others. Most of the participants were between 31 and 40 years old (n = 180, 44.9%) and have more than 10 years of work experience (n = 176, 43.9%). About 40% of the participants had poor sleep quality (n = 166, 41.4%). The data showed that the prevalence of PTSD symptoms was 13.2% (Table 1).


Table 1. Sociodemographic variables of HCWs.
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Differences Between HCWS From High-Risk and Low-Risk Areas

We tested the differences of PSQI, PTSD symptoms and component scores between groups of high-risk area and low-risk area. The difference in sleep quality between HCWs from high-risk and low-risk areas is significant (p < 0.001). HCWs from high-risk areas had poorer sleep quality. The scores in high-risk area groups were significantly higher in subjective sleep quality (t = −3,365, p = 0.001), sleep duration (t = −6.425, p < 0.001), habitual sleep efficiency (t = −2.072, p = 0.039), sleep disturbances (t = −2.308, p = 0.022), use of sleep medications (t = −2.275, p = 0.024) and daytime dysfunction (t = −3.176, p = 0.002). The difference of PTSD symptoms (p = 0.690) was not significant between high-risk areas (n = 21, 12.4%) and low-risk areas (n = 32, 13.8%) HCWs. However, the intrusion scores were significantly different between HCWs from high-risk and low-risk areas (p = 0.041) (Table 2).


Table 2. Comparisons of the IES-R scores obtained by HCWs from high-risk area and HCWs from low-risk area.

[image: Table 2]



Comparisons of PTSD and Sleep Quality Between Medical and Non-medical HCWs

The prevalence of PTSD symptoms of medical HCWs and non-medical HCWs are 11.4 and 26.0%, respectively. The chi-square test showed that the PTSD symptoms were significantly different across occupational groups (p = 0.004). The differences between avoidance (p = 0.630), hyperarousal (p = 0.543) and intrusion (p = 0.672) were not significant across occupational groups (Table 3).


Table 3. Comparisons of the IES-R scores between medical and non-medical HCWs.
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Risk Factors for PTSD Symptoms

Univariate analysis of influencing factors for PTSD symptoms showed that the variables of occupation (p = 0.004), marital status (p = 0.045), child status (p = 0.048), and sleep quality (p < 0.001) were significantly associated with PTSD symptoms (Table 4). The results of regression showed that for all HCWs, being a medical HCW (OR = 0.285, p = 0.002) was a protective factor for PTSD. Being married (OR = 2.453, p = 0.023) and having poor sleep quality (OR = 5.695, p < 0.001) were risk factors for PTSD. HCWs from high-risk and low-risk areas were used as stratification factors to explore further whether working in high-risk and low-risk areas would affect the risk factors for PTSD in HCWs. The risk factors for low-risk area HCWs were poor sleep quality and being non-medical HCWs. It should be noted that for high-risk area HCWs, the risk factor for PTSD was poor sleep quality (OR = 3.968, p = 0.018), which was different from that of HCWs from low-risk areas (Table 5). The multiple linear regression showed that poor sleep quality was a risk factor for intrusion (p < 0.001) and avoidance (p < 0.001). The risk factors for hyperarousal were poor sleep quality (p < 0.001) and being non-medical staff (p = 0.046) (Table 6).


Table 4. Univariate analysis of influence factors of PTSD symptoms.
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Table 5. Multiple logistic regression of risk factors of PTSD symptoms.
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Table 6. Multiple linear regression to predict PTSD symptoms.
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DISCUSSION

This study investigated the prevalence of sleep quality and mental disturbances of HCWs during the pandemic and presented the potential influence value of demographic characteristics. In all, 13.2% of HCWs were shown to have PTSD symptoms in this study. The rates were lower compared with a meta-analysis that showed that 20.2% of the medical staff endured serious post-traumatic stress symptoms during and shortly after the epidemic (10). This is perhaps due to the different sample sources.

During the COVID-19 outbreak, HCWs in Hubei province had significantly poorer sleep quality (p < 0.001). When it comes to the component scores of the PSQI, the study showed that HCWs in Hubei has worse subjective sleep quality, shorter sleep duration, more sleep disturbances, worse sleep efficiency, more frequent use of sleep medications, and more severe daytime dysfunction. This finding was consistent with that of Grainne M. McAlonan et al. (28), who found that high-risk HCWs had a higher risk of fatigue and having poor sleep quality during the outbreak of SARS. Hubei Province was the center of the epidemic, where the number of confirmed cases and severe cases was significantly higher than those in other provinces. Therefore, the workload and work intensity of medical personnel in Hubei province were much greater than those in other provinces. And the HCWs working in Hubei province during this period are considered HCWs from a high-risk area with a much higher probability of being infected, which means particular attention should be paid to this group.

This study found that HCWs working in or outside Hubei province had an equal level of incidence of psychological stress. Recent research on 526 nurses found that PTSD symptoms were more severe in second-line nurses compared with that of frontline nurses (29). Other literature on the mental health of 994 HCWs in Wuhan has reported that exposure to the virus significantly increases the odds of PTSD symptoms (30). Previous studies have also indicated that similar psychological morbidity and perceived stress were found between high-risk and low-risk HCWs (31). COVID-19 has a long incubation period and the virus carriers are undetectable and could transmit virus during the latent period. Although non-Hubei provinces had a lower incidence than Hubei province, the number of confirmed cases was rising rapidly as well. The HCWs outside Hubei province did not recognize themselves as exempt from the danger. Moreover, the medical staff in Hubei might have had higher vigilance and confidence as the attention of the whole country was focused on them. Thus, medical staff in Hubei had a morale and sense of responsibility to conquer this challenge, which is beneficial for the maintenance of their mental health.

Our study has suggested that non-medical staff, such as administrative and logistic staff and others working outside Hubei province, had a higher incidence of PTSD symptoms compared with that of medical staff. Our findings match earlier observations. The attack rate among HCWs during SARS varied by occupations. The attack rate of HCWs in Vietnam, in 2003, were 16%, 35% for doctors and nurses, respectively. Those with the highest attack rate were administrative staff and “other staff with patient contact,” which accounted for 55% of cases (1). A cross-sectional study of 5,657 individuals showed that nonmedical staff endured a higher risk of depression, anxiety, and insomnia (32). This might be one of the reasons why administrative and logistic staff in our study endured a higher incidence of PTSD symptoms. Another reason could be that the logistic staff and others working in hospital might not be as psychologically prepared as doctors and nurses. Moreover, non-medical staff were not as well aware of the hallmark symptoms, precautionary measures, and hygiene issues, nor did they have the same prevention requirements as medical staff. Research showed that perception of higher risk (33) and lack of professional training (34) were the main occupational factors associated with PTSD. These suggested that the mental well-being of non-medical HCWs warrants more attention. The whole country was shut down, and the greatest responsibility of disease prevention fell to administrative staff. They were burdened with the consequences of clusters of infection, which are unpredictable. The administrative and logistic staff were faced with great pressure from both the upper authorities and the conditions of the epidemic. They were under tremendous pressure, both psychologically and physically. The tasks were arduous. Furthermore, situations of low exposure can also carry the risk of getting affected (35), as there were asymptomatic carriers. Non-medical staff in low-risk areas are easily neglected in an outbreak. We should be more concerned about their mental health.

However, the situation was different for HCWs from high-risk areas, for whom non-medical staff were no longer a risk factor for PTSD symptoms. Almost all the HCWs in Hubei province were drawn from other parts of the country. Hospitals in Hubei, like Huoshenshan and Leishenshan, have fixed management processes. All HCWs were concentrated in designated hospitals, their daily lives and protection requirements were exactly the same, and the division of labor was not that different. Their psychological conditions tend to be similar.

Our data showed that the risk of having PTSD symptoms, including avoidance, intrusion, and hyperarousal, tended to increase with poor sleep quality among HCWs. Research showed that sleep problems can affect the development of PTSD and the severity of symptoms (36). In this case, sleep disturbances are likely to be the risk factor and consequence of PTSD symptoms. Therefore, we could deal with mental health problems by coping with sleep disturbances, which are less stigmatizing.

The study has several limitations. First, it is a cross-sectional study, which cannot investigate the causal relationship. Second, there is self-report bias because all results were from self-reported questionnaires. Besides, setting up a true control group is impossible for our study, for all the HCWs in China were influenced by the COVID-19 outbreak. And we didn't recruit non-health care workers as a control group in this study. In addition, the study was conducted shortly after the outbreak of COVID-19, and the sleep quality and psychological problems of HCWs may not be really reflected in the survey. In addition, the sample of the study is relatively small, which might influence the generalization of the results. Finally, there might be selection bias that could also influence our findings.



CONCLUSION

Our study indicated the predictors of PTSD symptoms among HCWs during the early stages of COVID-19. The study found that those often neglected, such as non-medical HCWs from low-risk areas, were at high risk for PTSD symptoms. We hope the results will be helpful for psychological professionals and policymakers in developing specific policies and mental health advice for HCWs, especially those with specific characteristics.
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Introduction: Numerous countries went into lockdown to contain the COVID-19 outbreak, which has impeded follow-up of chronic diseases, such as cognitive impairment (CI). Cognitive and neuropsychiatric changes during the COVID-19 pandemic are neglected in China, which is the world's whistleblower. To investigate the cognitive and neuropsychologic changes in CI, as well as the proportions of rapid cognitive decline (RCD) before and during the COVID-19 pandemic to provide clinical evidence for CI intervention during a public health emergency.

Methods: We performed a descriptive and retrospective study based on medical records from the memory clinic of Tianjin Dementia Institute collected through face-to-face evaluations. Information of 205 patients with CI, including patients with mild cognitive impairment and dementia, of whom 131 with Alzheimer's disease (AD) were analyzed and compared to a control group before the COVID-19 pandemic.

Results: Among the 205 CI patients, the scores on the Chinese Mini Mental State Examination (C-MMSE), the Montreal Cognitive Assessment (MoCA), activities of daily living (ADLs), and the global Neuropsychiatric Inventory (NPI) were significantly different at the baseline and follow-up evaluations (p < 0.05) after 14.07 (±2.87) months. The same findings were recorded among AD patients, and they exhibited more sleep disturbances at the follow-up than at baseline (32.8 vs. 20.6%, p = 0.035). When compared to the control group, slightly worse performance of cognitive, −1.00 (−4.00, 1.00) from the C-MMSE, −1.00 (−2.00, 0.00) on the MoCA, 1.00 (0.00, 9.00) on ADLs and neuropsychological 0.00 (−1.00, 3.50) on the global NPI profile, at the follow-up were presented, particularly for delusion, agitation, irritability, and appetite disturbances (p < 0.05). Twenty-five (19.1%) AD patients and 48 (36.6%) controls suffered RCD during the COVID-19 pandemic. Moreover, AD patients during the COVID-19 pandemic were 0.408 times (95% confidence interval: 0.232–0.716) less likely to suffer RCD than the control.

Conclusion: Confinement might ease the cognitive and neuropsychiatric deterioration of AD patients compared to those not in crisis and help prevent RCD in AD patients.

Keywords: Alzheimer's disease, COVID-19, cognitive, dementia, neuropsychiatric symptom


INTRODUCTION

In December 2019, the coronavirus disease 2019 (COVID-19) outbreak caused by the novel coronavirus SARS-CoV-2, which primarily affects the lower respiratory tract, occurred, and aggressively spread around the world (1). To fight the pandemic and limit the spread, many governments, including the Chinese government were obliged to impose a variety of “lockdown” measures in January 2020. By December 2020, COVID-19 has caused a 1-year pandemic affecting the lives and livelihoods of the entire human population.

According to some studies, COVID-19 is more severe in older adults (2, 3) and most of whom have comorbidities (4–6). Patients with dementia need long-term treatment and specialized care, and their cognitive and neuropsychological status differ from that of the general population. COVID-19 patients with dementia, particularly in the severe stage, suffer higher mortality than those without (62.2 vs. 26.2%) (7). The double hit of dementia and the COVID-19 pandemic has raised great concern for patients living with dementia. The present report on the prevalence of cognitive impairment (CI) in China shows that the overall prevalence of dementia is 6.0% and that of mild cognitive impairment (MCI) is 15.5%. These proportions represent 15 million patients with dementia and nearly 38 million patients with MCI in China (8). CI has emerged as a pandemic in the aging society.

The apolipoprotein E (ApoE) ε4 genotype is associated with dementia, and the ε4ε4 (homozygous) genotype is associated with a 14-fold increase in the risk of Alzheimer's disease (AD) (9) compared to the common ε3ε3 genotype. Abnormal amyloid-β (Aβ) and tau aggregation are the major features of AD pathology. Furthermore, AD patients with ApoE ε4 undergo an accelerated memory decline. A recent study also showed that the ApoE ε4ε4 allele increases the risk of severe COVID-19 infection, independent of pre-existing dementia, cardiovascular disease, and type-2 diabetes by affecting lipoprotein function (and subsequent cardio-metabolic diseases moderating macrophage pro-/anti-inflammatory phenotypes) (10).

Dementia patients primarily live with their spouses or children, or in nursing homes. The lockdown attempted to limit the spread of COVID-19; thus, patients with dementia and their caregivers stayed at home together. Moreover, patients with dementia may not understand changes in their life and it may be difficult for them to adapt to lockdown because of their disturbed routines. The ability to explain COVID-19 and the lockdown to a patient with dementia depends on disease severity and the patient's need to acclimatize themselves to a new routine. These changes may affect the quality of care, as well as the progress of dementia. The follow-up of chronic diseases, including dementia, has been delayed or relegated in many cases due to the pandemic.

We carried out the first longitudinal study on the consequences of the COVID-19 pandemic on dementia. We followed up patients with dementia who visited the memory clinic of Tianjin Dementia Institute from 1 January to 12 December 2019 and evaluated their cognitive and neuropsychological profiles face-to-face during the COVID-19 pandemic to investigate cognitive and neuropsychologic changes, as well as the proportion of rapid cognitive decline (RCD) during the COVID-19 pandemic. These findings provide clinical evidence for CI interventions during a public health emergency.



MATERIALS AND METHODS


Participants

A total of 436 subjects were seen by a CI specialty clinical service at the memory clinic of Tianjin Dementia Institute, Tianjin Huanhu Hospital from 1 January to 12 December 2019. Among them, 332 patients were given a definitive diagnosis. A two-specialist panel was used to confirm the diagnoses. If there was disagreement, the subject was excluded (n = 104). The panel was diagnosed based on the corresponding diagnostic criteria; the MCI diagnostic criteria were based on the International Working Group's description (11). Dementia was diagnosed according to the criteria outlined in the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (12). AD was based on the National Institute on Aging-Alzheimer's Association criteria by McKhann et al. in 2011 (13). Blood tests, the ApoE genotypes, neuroimaging (including CT scans and MRI), and positron emission computed tomography were performed, if necessary, to make the diagnosis (14). Twelve patients were diagnosed with mixed or secondary dementia, 61 patients were lost to follow-up and 54 patients had stopped antidementia drug therapy for more than 1 week and were excluded. Finally, 205 participants with CI, of whom 131 had AD, 14 had MCI, and 60 had other dementias, including vascular dementia (15), frontotemporal lobe dementia (16), dementia with Lewy bodies (17), and Parkinson's disease with dementia (18), had at least the first follow-up and continuous antidementia drug therapy records between 1 April and 30 November 2020 (during the COVID-19 pandemic) and were enrolled in this study.

To explore the correlation between the COVID-19 pandemic and RCD, we strictly selected 131 age-, gender-, educational-, course-, and severity-matched AD patients as a control group, who visited the same memory clinic from 1 January 2017 to 31 December 2018 as a control group before the COVID-19 pandemic, and experienced an average of 13.63 (SD = 0.81, p = 0.178) months of follow-up. All controls were treated with antidementia drugs, and no differences in the drugs were observed among participants during the COVID-19 pandemic. The same information was collected from the controls.

This study was designed and conducted in accordance with the Declaration of Helsinki, and written informed consent was obtained from all participants.



Assessment
 
Neuropsychological Measurements

We reviewed 205 face-to-face evaluation records during the COVID-19 pandemic, with an average of 14.07 months follow-up. Demography, medical history, and a neuropsychological evaluation that included the Chinese Mini-Mental State Examination (C-MMSE) (19), the Montreal Cognitive Assessment (MoCA) (20), activities of daily living (ADL) (21), the Neuropsychiatric Inventory (NPI) (22), and the etiological data at baseline and follow-up were reviewed. The Clinical Dementia Rating Scale (CDR) (23) was used to assess the severity of CI as 0.5, 1.0 (mild), 2.0 (moderate), or 3.0 (severe). RCD due to AD was defined as a loss of ≥3 C-MMSE points at the 12-month follow-up assessment (24).



ApoE Genotyping

Genomic DNA was extracted from whole peripheral blood, and the ApoE gene was amplified by polymerase chain reaction (PCR) (25). The PCR primers were: 5′-TCCAAGGAG-GTGCAGGCGGCGCA-3′ (upstream) and 5′-ACAGAATTCGCCCCGGCCTGGTACACTGCCA-3′ (downstream). Each amplification reaction contained 200 ng of genomic DNA, 25 pmol of the primers, 2.5 μl of 10% dimethyl sulfoxide, and 0.5 units of Taq DNA polymerase in a final volume of 25 μl. The thermal reactor was programmed as follows: initial denaturation at 94°C for 5 min, 40 cycles at 94°C for 1 min, annealing at 65°C for 1 min, extension at 72°C for 1 min, and final extension at 72°C for 10 min. The amplification product (20 μl) was digested with 5 units of Cfo1 for at least 3 h at 37°C. The samples were resolved by 12% native polyacrylamide gel electrophoresis for 2 h at 200 V. The gels for patient genotyping were stained with 0.5 μg/ml ethidium bromide, and DNA sizes were determined by imaging under ultraviolet light. We determined all genotypes without knowledge of the patient/control status.



PET Imaging

11C-Pittsburgh compound-B (PIB) PET and 18F-AV45 PET scans can be used to evaluate Aβ deposition (26). Patients were diagnosed with Aβ deposits (positive) based on both visual interpretations of elevated binding in the neocortex and semi-quantitative PIB-positive assessments (SUVR > 1.40 for; SUVR > 1.11 for AV45-positive).




Statistical Analysis

Quantitative variables (age, courses, scores on the C-MMSE, MoCA, ADL, global NPI, CDR, and the follow-up and COVID-19 pandemic intervals) are presented as mean ± standard deviation (SD) when the data were normally distributed and the median (Q25,75) for non-normally distributed data. Categorical data (education, marriage status, and RCD) are presented as frequency counts and percentages. Student's t-tests were used for the normally distributed AD data of the COVID-19 pandemic confinement and control groups, and the Mann-Whitney U-test was used for non-normally distributed data.

We compared baseline and follow-up data during the COVID-19 pandemic in all patients. The chi-square test was used to assess differences between the baseline and follow-up on the global NPI. The Wilcoxon signed-rank test was used to compare the scores on the C-MMSE, MoCA, NPI, and ADL at baseline and follow-up. A logistic regression analysis was performed to explore the correlation between the COVID-19 pandemic and RCD.

All data were descriptively analyzed using SPSS version 25.0 software (SPSS 25.0; IBM, Armonk, NY, USA). A p-value < 0.05 was considered significant.




RESULTS


Changes in Cognitive and Neuropsychological Symptoms

A total of 205 patients (103 females; mean age = 70.62 years) were included in this study, and their baseline characteristics are shown in Table 1. The majority (131, 63.9%) of the participants were diagnosed with AD, with a mean course of 52.67 (SD = 30.87) months and the highest proportion of Aβ deposition (95.1%). The mean duration of confinement of the 131 AD patients was 8.89 months (SD = 1.91). As shown in Table 2, no significant differences in the CDR scores or the proportions of neuropsychiatric symptoms were found between the initial and final evaluations. The scores on the C-MMSE, MoCA, ADLs, and global NPI were significantly different between the baseline and follow-up evaluations (p < 0.05) after almost 14 months. The same findings were observed in AD patients, but AD patients had more sleep disturbances at follow-up (p = 0.035).


Table 1. Baseline characteristics of the 205 patients with CI.
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Table 2. Changes in neuropsychiatric performance during COVID-19 pandemic confinement.
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The worsen proportions of cognitive and neuropsychological symptoms during the follow-up are shown in Figure 1. AD patients during the COVID-19 pandemic presented slightly worse cognitive (AD during COVID-19 pandemic vs. control: 53.44 vs. 61.83% in C-MMSE; 51.15 vs. 56.49% in MoCA; 51.59 vs. 66.64%) and neuropsychiatric (36.64% vs. 42.75% in NPI) profiles at the follow-up examination, compared with the control group, but no significant differences were observed except in ADLs (p = 0.049). Overall, those who experienced the COVID-19 pandemic had a lower proportion of neuropsychiatric symptoms, particularly delusion, agitation, irritability, and appetite disturbances (p < 0.05).


[image: Figure 1]
FIGURE 1. Worsen proportions of cognitive and neuropsychological symptoms during follow-up. The proportions of patients with decreases on the C-MMSE and MoCA scores, and increases on ADL and the NPI (including all items) scores are analyzed and described. C-MMSE, Chinese Mini-Mental State Examination; MoCA, the Montreal Cognitive Assessment; ADL, activities of daily living; NPI, the Neuropsychiatric Inventory. *p < 0.05.


Figure 2 shows the cognitive and neuropsychiatric changes at baseline and the follow-up between the COVID-19 pandemic and control groups. The median scores on the C-MMSE changed −1.00 (−4.00, 1.00), those on the MoCA changed −1.00 (−2.00, 0.00), ADLs changed 1.00 (0.00, 9.00), and the NPI changed 0.00 (−1.00, 3.50) during the COVID-19 pandemic, but no significant differences in the scores were observed between the two groups. The point proportions of neuropsychiatric symptoms at baseline and follow-up are shown in Figure 2E. The proportions for most symptoms changed similarly in the groups, and hallucinations, euphoria, disinhibition, irritability, and aberrant motor behavior increased from baseline to the final follow-up. Delusions, agitation, sleep disturbances, and appetite disturbances in the patients with AD during the COVID-19 pandemic were opposite in trend compared with the control group. Notably, 20.6% of AD patients during the COVID-19 pandemic developed sleep disturbances at baseline and 32.8% had sleep disturbances at the final examination, which was more frequent than the controls (22.9% at baseline, 19.8% at final examination, p < 0.05).
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FIGURE 2. Cognitive and neuropsychiatric changes between the AD groups. The changes in the cognitive and neuropsychiatric scores before and after the COVID-19 pandemic are described in A–E. The point percentages of the 12 NPI items are described to show the comparison before (control group) and after COVID-19 (COVID-19 exposure group) at baseline and at the 1-year follow up. AD, Alzheimer's disease; C-MMSE, Chinese Mini-Mental State Examination; MoCA, the Montreal Cognitive Assessment; ADL, activities of daily living; NPI, the Neuropsychiatric Inventory. *p < 0.05.




Association Between RCD and the COVID-19 Pandemic

A total of 73 patients had RCD at the follow-up [25 (19.1%) in the AD group during the COVID-19 pandemic and 48 (36.6%) in the control group]. The proportions of RCD among patients with AD of different severities, ApoE genotypes, and Aβ deposition are presented in Table 3. AD patients in the control group developed RCD more frequently than those during the COVID-19 pandemic, particularly patients with mild (40.4 vs. 18.4%, p = 0.017) and severe (35.1 vs. 10.3%, p = 0.009) AD. AD patients with the ApoE ε4 allele, and Aβ deposition during the COVID-19 pandemic had a lower proportion of RCD than those in the control group. In this study, AD patients during the COVID-19 pandemic were less likely to have RCD with a risk of 0.408 (95% confidence interval: 0.232–0.716) compared with the control. Mild and severe AD patients were 0.332 and 0.211 times less likely to have RCD, respectively.


Table 3. Proportions of RCD in AD patients at the follow-up.
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DISCUSSION

This is the first study on the cognitive and neuropsychiatric symptoms in patients with CI, particularly those with AD, during the COVID-19 pandemic. Among the 205 patients with CI, 131 had AD, and the average scores on the MMSE, MoCA, ADLs, and NPI decreased during the pandemic. More patients with AD during the COVID-19 pandemic had poor ADLs and neuropsychiatric symptoms (delusion, agitation, irritability, and appetite disturbances) compared with the control, but no significant differences were observed in the scores. Also, patients with AD during the COVID-19 pandemic were less likely to have RCD, particularly those with mild and severe AD, compared with the control.

As demonstrated by our study, half of the patients with AD in both groups presented significant cognitive decline over time. Interestingly, COVID-19 confinement resulted in fewer poor cognition cases than controls, even though we did not find differences in the MMSE and MoCA scores between the two groups. Thus, the cognitive differences between the two groups appeared to be intrinsic and not to have been influenced by confinement. Although no significant cognitive changes were observed in Barguilla's study of AD caregivers (27), 60% of CI caregivers perceived worsening cognition during COVID-19 confinement. This may have resulted from more intense observations provided by the caregivers and was affected by caregiver anxiety. The investigation of CI caregiver factors (including cohabitation, care burden, and mental health) has not been completed and more examinations of CI patients are expected. Similarly, although most of China's economic work was carried out by November 2020, COVID-19 must be controlled and prevented.

When comparing the two groups with neuropsychiatric symptoms at follow-up, the point proportion at baseline and the follow-up was not significantly different regardless of the group, except for sleep disturbances in the AD group during the pandemic. This is roughly the same as the follow-up results for 60 CI patients in Spain (27) and suggests that the neuropsychiatric profile worsened globally (p < 0.000), as well as appetite (p = 0.004). However, not all of the results have been consistent, and some studies that followed up patients with AD during confinement have reported an increase in the occurrence of psychiatric symptoms (28), particularly depression and anxiety (29). In a population-based survey among Chinese workers, epidemic-related factors were significantly associated with 4–5 times higher risk of anxiety and depression symptoms than before the break (30, 31). However, the neuropsychiatric symptoms changed more in the control group. The majority of the controls showed increases in neuropsychiatric symptoms, particularly delusions, insomnia, irritability, and appetite disturbances; thus, suggesting that COVID-19 has slowed down the onset of mental symptoms. These results are encouraging. We suspect it has something to do with the time spent in care during the COVID-19 pandemic or time spent with relatives. Relatives left home less frequently and some children chose to work at home during the pandemic confinement, which increased the time spent caring for AD patients and to some extent alleviated their loneliness and anxiety. A previous study before the COVID-19 pandemic revealed that closer caregiver-care recipient relationships are associated with a 5-point lower NPI score, as well as an increase of 1-point fewer per year (32). Patients with dementia, who are living long-term with a spouse, have significantly lower NPI median total scores than those who live with children or in a nursing home (5.00 with spouse vs. 9.00 with children, 19.50 at nursing home, respectively). These same patients performed well on the MMSE and Alzheimer's Disease Assessment Scale-Cognitive Subscale (33).

However, some neurologists (34–36) have suggested that social distancing measures and diminished physical contact with family and the outside world (e.g., attending neighborhood meetings), as well as social and physical decline, may have increased loneliness and impacted mental health among patients with AD, which is not conducive to improving their cognitive capacity. Therefore, the impact of various lifestyle changes on dementia patients has differed during the COVID-19 pandemic, particularly for patients with different types or severities of dementia. The advantages and disadvantages of lifestyle changes need personal analyses.

Confinement due to the COVID-19 pandemic reduced the risk of RCD in AD patients compared with the control. Previous studies have shown that women (37), lower education (38), psychiatric symptoms (39), the ApoE ε4 allele (40), and positive Aβ deposition (24) are risk factors for RCD. Mild to moderate AD patients, with the ApoE ε4 allele and Aβ deposition are more likely to present with RCD, which was not completely consistent with our results. Previous studies have reported that the prevalence of RCD varies from 9.5 to 54% (24, 41). In our study, patients with mild and severe AD had only about half the risk of RCD during confinement compared with the control (36.6%), with a proportion of 19.1%. We used the definition of 3 points within 12 months between the two groups, and the percentage (36.6%) of RCD in the controls was very similar to that (40.9%; 95% confidence interval, 36.7–45.1) observed in Tchalla's cohort (37), but slightly lower than that of other reports [e.g., 46% in O'Hara et al. (42); 47.9% in Masse et al. (43); and 51.2% in Buccione et al. (44)]. However, the incidence of 19.1% is much lower than that observed in the REAL-FR cohort study (54%) where RCD was defined as loss of 3 points within 6 months (41) and lower than the incidence of RCD in the ELSA cohort (25%), which used loss of 4 points within 6 months. A longitudinal population-based study (CHAP) (45) reported that participants with the APOE ε4 allele are at higher risk of incident AD, and have a greater proportion of RCD than those without the APOE ε4 allele. Aβ deposition has also been demonstrated to be associated with a greater decline in memory in a prospective study (46). The small sample size may have prevented us from detecting the accelerated effect of the ApoE ε4 allele and Aβ deposition on RCD. We suppose that the COVID-19 pandemic played a protective effect on the incidence of RCD. While confinement has dramatically changed most people's daily lives, it may have indirectly changed the RCD risk factors due to AD.

We assume that long-term care during the COVID-19 confinement provided more opportunity for caregivers to detect a change in the condition of the dementia patients and take timely measures to reduce other complications. Secondly, because RCD is associated with psychiatric symptoms (37), cognitive decline and psychiatric symptoms often co-exist in dementia patients, and the overall deterioration of psychiatric symptoms during confinement was lower in AD patients than that in the control group. Therefore, this may be the main reason why RCD was lower in the COVID-19 pandemic group than in the control group. Thus, long-term companionship, as non-pharmaceutical management, played an important role in the treatment of AD during the pandemic. However, individualized coping strategies should be developed for different dementia patients in the future.

The strength of our study includes the assessment of neuropsychological performance using face-to-face interviews of patients with CI, as cognitive and neuropsychiatric changes can be depicted more clearly in this way. Our method was more scientific by setting a strict control group. The long-term neuropsychological impact of the COVID-19 pandemic on dementia patients will provide new evidence for treating AD during future similar crises. The limitations of our study include the relatively small cohort and the lack of relevant reasons for the cognitive changes, such as suffering from other morbidities, exercise, social work, and other circumstances during confinement. The study on caregivers of dementia was not completed, so it could not be used to explain the neuropsychological changes.



CONCLUSION

In conclusion, our study has offered helpful insight into the effects of confinement on neuropsychological function in patients with AD during the COVID-19 pandemic. Our study demonstrates that the cognitive and psychiatric symptoms of CI patients, mainly those with AD, tended to deteriorate, and the confinement eased RCD in AD patients, particularly in those with mild and severe AD. This study provides a reference for similar crises and a basis for the formulation of personalized dementia care.
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Aims: The authors sought to explore the psychological distress of teachers during COVID-19 pandemic and their preference for psychological intervention. The overarching goal was to gain insight on how to build an effective psychological support system for teachers during and after the pandemic.

Methods: The mental health condition of teachers (N = 18,521) was assessed online by using a questionnaire consisting of standard instruments PHQ-15, GAD-7, PHQ-2, PC-PTSD, and additional questions about sleep disturbance, suicidality and preference of psychological intervention methods.

Results: 35.5% of Chinese teachers reported sleep disturbance, 25.3% complained somatic discomfort, 17.7% had anxiety symptoms, 4.0% had depression, 2.8% had self-injury or suicidal thoughts. Women are more likely to have somatic symptoms, sleep disturbance and depression. There were age differences for anxiety, somatic symptoms and suicidal thoughts. High percentages of university teachers reported moderate to severe anxiety, somatic symptoms, depression and sleep disturbance. The most preferred psychological intervention is the self-practice of stress management skills (N = 11,477, 62.0%). Teachers with moderate and severe symptoms are more likely in need of hotline and online counseling and those with serious suicidal thoughts are three times more likely to use a telephone hotline.

Conclusions: During the COVID-19 outbreak, the major reported psychological distresses among Chinese teachers are anxiety, sleep disturbance and somatic symptoms. There were gender, age and school setting differences. Females, teachers over 45 years old and those who work at universities tend to be more vulnerable. Different teachers chose different interventions, mostly based on the severity of their symptoms.

Keywords: teachers, mental health, COVID-19, psychological intervention, anxiety, sleep disturbance


INTRODUCTION

Many studies have demonstrated a clear linkage between major infectious disease outbreak and its impact on mental health. For example, the outbreak of Severe Acute Respiratory Syndrome (SARS) in 2003 led to significantly increased number of mental illness cases and prolonged courses. A survey found that 38.9% of general population were worried about health problems caused by SARS, among which women and people with low education reported higher level of anxiety (1).

The COVID-19 has caused a worldwide pandemic that affected every aspect of human lives. The new pathogen was found to be more infectious than SARS-CoV (2). Many countries have started different measures to mitigate the transmission of the virus. Most public services including schools have to be closed and people are encouraged or required to do social distancing and home isolation. While stringent measures to keep people apart can slow the spread of the virus, they may come with significant mental health cost. One study during the SARS period found that among faculty and students quarantined in Beijing, 24.6% met diagnostic criteria for psychiatric disorders during the quarantine, and 26.2% had problems 8 months after the quarantine ended (3). Of the 129 citizens voluntarily quarantined in Toronto, 28.9% experienced symptoms of post-traumatic stress disorder (PTSD) and 31.2% had depression.

Teaching is a stressful and challenging profession. During this pandemic time, in addition to isolation, teachers have to adapt to many other changes that could potentially make them more vulnerable to psychological distress. The impact of COVID-19 and school closure on the mental health of teachers is unclear but warrants research. This is not only because of the importance of teachers in our society but also due to the comparative influence of teachers on students and parents. Researches show that teachers' stress and negative emotions can lead to poor classroom performance (4) and affect their ability to properly support and respond to students (5). The so-called teacher-oriented teaching model, that is, teachers play the role of classroom lecturers, presenting information directly to students, and the subsequent high pressure on Chinese teachers make this population unique from those of other countries. The present study aims to understand the psychological distress of Chinese teachers during COVID-19 pandemic and their preference for psychological intervention. The overarching goal was to gain insight on how to build an effective psychological support system for teachers during and after the pandemic.



MATERIALS AND METHODS

The data of this study were obtained through an online questionnaire. A hyperlink was distributed via WeChat social media platform and emails. The completion of the survey was voluntary and anonymous. After submission, the participants were given a choice to download electronic copies of some psychology educational materials, audio instructions for stress management, as well as a list of professional hotline and online counseling services. The study was approved by the Ethics Committee of the Second Xiangya Hospital of Central South University.


Participants

The survey was online distributed to teachers of kindergartens, primary schools, middle/high schools and universities in Changsha on February 21 and officially closed on February 29, 2020. 18,521 teachers fully read and signed the online informed consent form before filling out the questionnaire, and voluntarily participates in the survey. As the survey was posted online, only those who completed the questionnaire and clicked the submission were counted. We were not able to collect data on incomplete responses. The survey was conducted in Changsha, Hunan Province because the number of schools and universities in Changsha allowed a huge sample size and the strong support from the Changsha Municipal Bureau of Education provided convenience for the survey distribution and data collection.



Questionnaire Measures

The questionnaire of this study is a combination of four standard self-administered instruments and some customized specific questions.

We used PHQ-2 for assessment of depression. The cut-off score for significant clinical symptoms is 3 (6). GAD-7 was used to screen anxiety. Cutoff points 5, 10 and 15 represent mild, moderate and severe level of anxiety symptoms (7, 8). PHQ-15 was included for measuring the severity of somatic symptoms (9). The cutoff scores of 5, 10 and 15 are used for mild, moderate and severe level of somatization (6). For PTSD, we used PC-PTSD-5. A cut-off score of 4 is used in this study because of the reported well-balanced specificity and sensitivity therefore maximal efficiency (10).

We added two items to screen for sleep, self-injury and suicidal ideation. Item 9 of PHQ-9 was used to screen self-injury and suicidal ideation in the past 2 weeks. Another separate sleep item also from PHQ-9 asks subjects having difficulty falling asleep or restless or sleeping too much in the past 2 weeks. This item can be used for a wide range of sleep screening, and its performance is comparable to Insomnia Severity Index (ISI) (11). Last, we included a question about preference for psychological intervention. Four choices were given: self-care and self-reading of psychology materials, self-adjustment (stress management skills), telephone hotline, and online psychological counseling. The reason for choosing these interventions is because at the beginning of the epidemic, our mental health center has compiled a list of professional e-books, set up a telephone hotline and launched an online consultation platform. Those had become easily accessible to the public at the time of this survey. Also the previous experiences of using telephone hotline and online services in major disasters support the usability and applicability of these two approaches in the current pandemic (12, 13).



Statistical Analysis

Descriptive statistics were used to explore the demographic characteristics of the participants, the frequency, concentration trend of psychological symptoms. The severity of symptoms was distinguished according to the scores of different scales. The detection rates were counted by percentages. Chi-square tests were used to analyze the possible relationship between the incidence of different degrees of symptoms and the characteristics of patients. A Post hoc analysis is performed when the chi-square test finds a statistical significance. We calculated the Adjusted Standardized Residuals (ASR) to find out which cells in the contingency table are different from their expected values. The larger the ASR, the greater the contribution of these residuals to the overall chi-square test. To estimate more conservatively, we chose to limit the absolute value of the ASR to 3 (42). When it is over 3, we think that there is a statistically significant difference between the observed and the expected frequency.




RESULTS


Demographic Characteristics

A total of 18,521 people responded to the survey. Table 1 summarizes the demographic characteristics. 78.9% of participants are women, which is consistent with the gender distribution of teaching profession in China. Over 90% are elementary, middle/high school teachers, which are the main targeted population of this study. Among the four age groups, 26 to 35 years old accounts for the highest proportion (39.2%). For educational background, most have undergraduate degrees (76.6%). While 93.1% teachers were living with family at home, 5.7% reported home isolation from other family members, a few were active volunteers in COVID-19 taskforce, 6 had confirmed COVID-19 infection, 1 had suspected infection. Also, 763 (4.1%) participants reported flu-like symptoms or other general physical discomfort that were not caused by COVID-19. Of all subjects, only 122 (0.07%) reported known exposure to COVID-19 infection.


Table 1. Demographic characteristics (N = 18,521).
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Prevalence Rates of Anxiety, Depression, Somatic Symptoms, PTSD, Suicidal Thoughts, and Sleep Disturbance

Figure 1 shows 17.7% of teachers scored ≥ 5 (at least mild anxiety) on GAD-7, of which 4.2% reported moderate to severe anxiety (GAD-7 score ≥ 10). For depression, 4.0% had PHQ-2 score ≥ 3, interpreted as having significant clinical depression. 25.3% teachers scored ≥ 5 on PHQ-15 for somatic discomfort, among which 5.5% had moderate and 1.5% had severe symptoms. Sleep, general fatigue and back pain were the three most frequently reported somatic discomforts. The high level of sleep complaint was self-validated by a separate sleep item, for which 35.5% reported sleep disturbance for a few days to almost every day. Surprisingly, only 0.5% teachers scored ≥ 4 on PC-PTSD scale. The number of people with suicidal thoughts or self-injury accounted for 2.8% of the total population. Among these, 0.3% reported having suicidal thoughts more than half of the days in the past 2 weeks and 0.2% almost every day.


[image: Figure 1]
FIGURE 1. Prevalence rates for symptomatic ratings. 1. For GAD-7 and PHQ-15 the cutting score is 5. 2. For PHQ-2 the cutting score is 3. 3. For PC-PTSD the cutting score is 4. 4. For Suicidal thoughts and Sleep, symptomatic means at least “more than half of the days” in the past 2 weeks.




Correlation Analysis

Table 2 summaries the correlation analysis between demographic characteristics and scores of GAD-7, PHQ-15, and PHQ-2. We divided the subjects into two groups: no to mild symptom group, and moderate to severe symptom group. For anxiety, there were significant differences between these two groups in terms of age (X2 = 93.72, P < 0.001) and school section (X2 = 38.83, P < 0.001). Teachers over 45 years old (ASR = 7.7) and those who work in universities (ASR = 4.7) were more likely to have moderate to severe anxiety symptoms. While gender and education did not seem to have an association with the severity of anxiety symptoms, it is not true for somatic complaints. 7.6% of the female teachers reported moderate to severe somatic discomfort, which was statistically higher than their male counterparts (4.9%). The higher education, the more likely the teacher will report somatic discomfort. The same trend was noticed in age and school section where teachers work. 8.5% of the teachers over 45 years old (ASR = 4.0) and 12.8% of university teachers (ASR = 4.1) reported moderate to severe somatic symptoms. To our surprise, none of the six patients with confirmed infection reported severe physical discomfort (data not shown). For depression, more females had moderate to severe symptoms (X2= 8.447, P < 0.01). Again, higher percentage (8.6%) of university teachers endorsed moderate to severe depression. Chi-square showed no statistical difference in depression severity in terms of age and education background.


Table 2. Demographic and GAD-7, PHQ-15, PHQ-2, Chi-square analysis.
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To analyze the correlation of suicidal thoughts and sleep disturbance with demographics, we separated subjects into two groups using symptom duration of half of the days as threshold (Table 3). Age is the only known factor associated with the severity of suicidal thoughts (X2 = 12.22, P < 0.01). Teachers younger than 25 and above 45 are more likely to have severe suicidal thoughts than those in between. For sleep disturbance, there were statistical differences among different genders, education backgrounds, and school sections. More women complained about serious sleep problem. So do university teachers and those with PhD degrees.


Table 3. Demographic and Sleep disturbance and Suicidal thoughts, Chi-square analysis.
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Preference of Psychological Intervention

The most preferred psychological intervention is the practice of stress management skills (62.0%). 32.3% teachers would like to download and read psychology education materials, 5.1% preferred to use telephone hotline, and 19.1% thought they needed online psychological counseling. Table 4 shows the Chi-square analysis of symptomology and treatment preference. Individuals with non to mild symptoms seem to be satisfied with both psychology reading materials and stress management skills; those with moderate and severe symptoms are more likely in need of hotline and online counseling. For anxiety, somatic discomfort, depression and sleep disturbance, teachers with moderate to severe problems are more likely to choose an external intervention. For PTSD, 62% of asymptomatic and 63.5% of symptomatic teachers chose stress management skills but there was no difference between two groups. For suicidal thoughts, the only association found was for telephone hotline use. Teachers with serious suicidal thoughts are three times more likely to use telephone hotline (X2= 25.29, P ≤ 0.001). This difference was not detected for other types of interventions.


Table 4. The association between Treatment preference and GAD-7, PHQ-15, PHQ-2, SI, Sleep disturbance Chi-square analysis.
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Also, more male teachers chose self-care and self-reading of psychological materials (35.5% vs. 31.4%), telephone hotline (6.3% vs. 4.8%), and online counseling (20.3% vs. 18.8%). To the opposite, significantly more females (62.8% vs. 20.0%, P ≤ 0.001) preferred stress management skills. We also found that telephone hotline service and online counseling were preferred choices of teachers between 26 and 35 comparing with other age groups, and the former was also more liked by those who teach in the middle and high school settings.




DISCUSSION

The main purpose of this study is to examine the mental health impact of COVID-19 pandemic on Chinese teachers during school closure time. There are several findings in this study. First, of all teachers surveyed, more than 1/4 (25.3%) had mild or more somatic discomfort, 1/6 (17.7 %) had mild to severe anxiety, only 4.0% reported clinically significant depression. This ratio is lower than the 34% anxiety and severe anxiety and 8% severe depression reported by the survey of middle school teachers at the beginning of the Greek pandemic (14). As study has found that Chinese patients with depression are more likely to report feelings of fatigue and muscle aches instead of psychological symptoms (15, 16), under-report of depression in this population cannot be ruled out. Comparing with 9.3% occurrence rate of the general population (17), high level of anxiety may be related to the high infectivity of COVID-19 and the rapid information exchange under modern social media technology. During the SARS outbreak in 2003, some studies pointed out that the level of anxiety was closely related to the intensity of the outbreak and the number of new cases every day (18). This pandemic is the first major one in the social media age. Early and quick epidemiological analysis proved that the spread of 2019-nCoV is much faster than previous outbreaks of SARS-CoV and MERS-CoV (2). This and other coronavirus related information, both true and false, were quickly shared on the Internet and various social media platforms. Human takes cues and feedbacks from each other. The society's perception and response to a disaster like COVID-19 can be easily changed by publicized information. The unprecedented myriad real-time postings on social media, including the rapidly growing cases every day, can undoubtedly increase public anxiety and frustration. Additionally, from the beginning of this crisis, so-called draconian quarantine measures against the novel coronavirus limited people's normal social contact, which may also be closely related to the emergence of anxiety among the studied population (19).

Second, sleep disturbance, general fatigue and back pain were the three most frequently reported somatic symptoms in teachers. This is consistent with many previous somatization studies (17, 20, 21). The sleep complaint was also self-validated by a separate sleep item in the survey. Sleep is crucial to human life and closely related to emotion. Poor sleep is a risk factor for depression (22), anxiety (23), suicidal behavior (24), and PTSD symptoms (25). Long-term lack of sleep is also associated with fatigue and body aches, which in turn can lead to a decline in mental or physical functionality and be strong predictors of depression (26). Even though only 4.0% of the teachers interviewed had significant depressive symptoms, high prevalence of sleep problem and fatigue indicates more people could potentially escalate into clinical depression if untreated. Given the fact that both are important risk factors for suicidal thoughts and behavior, we can at least partially explain the reason why 2.8% of the respondents reported self-injury or suicidal thoughts. This study calls for a great attention to teachers' sleep needs and fatigue during COVID-19. At early stage, promoting good sleep hygiene and giving self-help tips to manage stress and fight overwhelming tiredness could be appropriate approach. Later on, clinical attention to the depression level of the teachers is certainly warranted.

Third, compared with 28.9% of PTSD symptoms among residents voluntarily quarantined in Toronto during SARS (27), and 24.55% of PTSD incidence among college teachers in Wuhan during COVID-19 (28), the rate was significantly lower in this survey. This may be related to the fact that this survey is done in Hunan, where the number of infections is relatively smaller than other major cities in China. Previous studies have shown that the occurrence of PTSD-related symptoms is related to the risk of virus exposure (29) and the fatality of the epidemic (30). The scientific data concerning the virus structure, transmission and epidemiology was quickly shared by the Chinese government after the outbreak. The lockdown of major cities like Wuhan and other mitigation measures helped people get better prepared, and may have increased their sense of control. All above plus early survey time could be the reasons for the low PTSD rate from this survey.

Fourth, the survey found that the female teachers reported more sleep disturbance, depression or somatic discomfort. This is consistent with the results of previous studies (18, 31–33). Research found that the periodic changes of estradiol and progesterone in women may make them more prone to some emotional problems (31, 34). Teachers over 45 years old are more likely to have moderate to severe somatic discomfort and anxiety, which may be related to the initial epidemic report that the middle-aged and elderly are more vulnerable to the coronavirus. The result again alerted these two groups worthy of more mental health attention.

The study also found teachers with higher degrees and university teachers are most vulnerable to various psychological symptoms. This may be related to the professional characteristics of these two groups. Previous studies have shown that Chinese university teachers are generally enduring higher level of stress due to research requirement, pressure of promotion, and lack of adequate rest. Long-term stress is associated with poor sleep and can also reduce an individual's sense of self-efficacy (35). It can cause individuals to be more susceptible to negative environmental impact, make them more likely to have negative subjective experience during the COVID-19 pandemic.

In China, the interest in seeking mental health help is largely hindered by many factors including strict social norms, cultural beliefs, stigma, mental health literacy, etc. (36–38). People with higher level of education are more likely to seek professional help (39, 40). We hypothesized that our study population, with higher education than average citizens, may have better attitudes toward mental health help. With an overarching aim to build an effective psychological support system for teachers during and after the pandemic, we listed four commonly used and practically implementable interventions for the participants to choose. Multiple selections were allowed. We found men teachers are more likely to choose psychological material reading and online counseling, and women teachers are more likely to choose practicing stress management skills. Teachers aged 26–35 prefer telephone hotlines and online counseling. This age group did not report higher rate of severe mental health symptoms. Their desire to seek telephone or online help may be associated with their acceptance of and familiarity with high technology. Middle/high school teachers are more likely to choose psychological materials and hotline service. Even if the underlying reason is unknown, we should consider providing more related education to middle/high schools during and past the pandemic.

We are not surprised to see that teachers with moderate to severe mental problems are more likely to seek help. Perceived high level of psychological distress may increase treatment seeking behavior. Even though majority of teachers tend not to choose telephone hotline as a way for help, those with serious self-harm and suicidal thoughts are more willing to use this method. This is encouraging because only through hotline can emergent help be achieved. Previous studies have shown that online screening may enhance decisions to seek professional help (41). We hope that this large-scale survey will increase public awareness of mental health concerns in teachers. A follow-up data showed that by the time of this manuscript, the psychological materials we provided during and after this survey has reached 341,539 electronic downloads, 5,155 online audios listening and 4,003 video views. Our hotline has received 762 calls between January 31 and April 6. This is a clear manifestation of mental health demand during the COVID-19 pandemic. We've learned that many teachers suffer from psychological symptoms that warrant different levels of intervention, and majority indicated that they needed more than one way of psychological assistance.

This study has strengths and limitations. First, this is a large-scale survey with a very high response. Second, we used several standardized instruments to investigate multiple aspects of teacher's mental health condition. Third, this is a timely research on a special population during COVID-19 pandemic. At the time of this manuscript, COVID-19 transmission has been better controlled but continues to be a global health emergency. Businesses and schools are reopening in many places. This study can be used as a reference in public mental health strategic planning and rapid deployment of effective mental health interventions. Limitations include, first, it is a cross sectional study so limited to a single time point. We were not able to do a pre- and-post COVID-19 comparison of the psychological distress of teachers. Second, this survey is targeted to teachers who generally have high level of education. The teaching requirements, expectations from students and parents, modal of remote education can vary from place to place. Therefore, many confounding factors existed so the study result may not be generalizable to a different population in other countries during the COVID-19 outbreak. Third, considering that the length of the questionnaire may affect the respondent's compliance with the questionnaire, we only use a single item to ask about sleep disorders. This item was previously used to screen for sleep problems in cancer patients, but it lacks the reliability test of the teacher population.



CONCLUSIONS

This study investigated the mental health condition of Chinese teachers during the COVID-19 outbreak. The survey found that the major reported psychological distresses are anxiety, sleep disturbance, and somatic symptoms. Small number of teachers reported depression and post-traumatic stress. Some had thoughts of self-injury or suicide. There were gender, age and school setting differences. Females over 45 years old and university teachers were more vulnerable to various mental problems. Different individuals have different preferences for intervention methods, mostly based on the type and severity of their symptoms.
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INTRODUCTION

The COVID-19 pandemic has negatively affected people's mental health across the globe and created new barriers for people already suffering from mental illness. According to a recent meta-analysis conducted on the impact of mitigation strategies on common mental health disorders, mental health concerns should not be viewed only as a delayed consequence of the COVID-19 pandemic, but also as a concurrent epidemic (1).

To make things more complicated, the pandemic has halted or at least disrupted critical mental health services in more than 90 percent of 130 countries in the world that has been proven from a participatory survey conducted by the World Health Organization (WHO) (2).

Over half of the WHO member state countries globally has reported disruption of access to services for vulnerable people, including children and adolescents (72%), the elderly (70%), and women requiring antenatal or postnatal care (61%). Additionally, around 75 percent of countries participated in above mentioned survey has reported at least partial disruption of workplace and school mental health services (2).

A very similar survey conducted by the WHO Eastern Mediterranean Region (EMR) Office showed higher level of disruption of services for mental health, neurological and substance use (MNS) disorders in countries in the region compared with global figures. The most disrupted were community/outreach services for people with MNS disorders (88.9%), psychotherapy/counseling/psychosocial interventions (85%), school mental health programmes (83.3%), services for children and older adults with mental health conditions or disabilities (83.3%) and work-related mental health programmes (73.3%) (3).

To note how the disruption of services like maternal health further compounded the mental health situation at country level; postpartum period specifically can seriously affect mental health of mothers in the absence of medical supervision (4).



VULNERABLE POPULATIONS IN JORDAN

Humanitarian emergencies in the Eastern Mediterranean Region have severely impacted human well-being, including the mental health of displaced populations and host communities. As far as Jordan is concerned, the protracted crisis in Syria coupled with the ongoing stressors related to displacement have had a significant impact on the mental health and psychosocial well-being of Syrian refugees as well as vulnerable Jordanians. In addition, such an influx of refugees from Syria has compounded already existing challenges resulting from hosting refugees from other neighboring countries, including Iraqis, Palestinians, Somalis and Yemenis (5).



MENTAL HEALTH SITUATION IN JORDAN

Since 2011, several surveys have been conducted to assess mental health conditions and needs for refugees and vulnerable hosting populations in Jordan. The 2013 WHO and International Medical Corps (IMC) assessment indicated high rates of mental health symptoms (present “most of the time” and “all of the time” in the last 2 weeks), with 53.9% and 49.4% of camp and non-camp respondents expressing feelings of anger and loss of control (6). Subsequently, a systematic review published in 2018 by UNHCR reported a lack of access to services by some groups of refugees due to financial and structural obstacles. An absence of awareness of available mental health services, coupled with widespread stigma in the community, were demonstrated to be the major barriers to effective access of mental health services (7).

A study (June 2019) conducted by the IMC during the pre-pandemic period showed that the proportion of participants with distress was 43.4%; 38.9% among the host population, 57.0% among refugees in urban communities, and 23.0% among refugees in camp (p < 0.005). Feelings of helplessness, lack of financial means, unawareness and poor recognition of mental health problems, cost of treatment, the need for privacy, and stigma were the primary obstacles to seeking help (8).

There are 46 Million professional and low-income labor migrants in eastern Mediterranean region. COVID-19 pandemic has exerted its toll on these migrant population, exacerbating threats to migrants' mental and psychosocial health, as many have now lost their jobs and are unable to provide for themselves or their families back home (9). Jordan is not an exception; of having 1.2 Million irregular migrants who relayed on daily wages. Loss of jobs and reduction of wage level were commonly occurring to these migrants creating an increased risk of mental health problems (10).

The psychological effects of quarantine and social distancing, isolation, loss of income and fear due to the COVID-19 pandemic have exacerbated existing mental health conditions especially among women and children, and those exposed to violence and forcible displacement (11). Massad et al. (12) showed that four out of ten people revealed some degree of anxiety during quarantine in Jordan. The same report confirmed how gender is a robust factor associated with the extent of psychosocial stress. A significant increase of domestic violence was also highlighted by the United Nations Population Fund (UNFPA): almost 70% of Jordanian women and girls were victims of some sort of gender-based domestic violence during the COVID-19 epidemic (13). On the other hand, the Multi-sectoral Rapid Needs Assessment jointly conducted by WFP, UNICEF and UNHCR in Jordan during the epidemic showed that 41% of all respondents witnessed a negative impact on their children's well-being because of the COVID-19 crisis (14). This further worsens the already difficult conditions stated in previous reports whereby 85% of the Syrian refugee children live in poverty and half of them suffer from various forms of sleep problems including nightmares or bedwetting as a result of the distress of being refugees (15).



DISCUSSION

The World Health Organization has been closely supporting the Jordanian Ministry of Health for several years on assessing mental health and psychosocial support for both Jordanians and refugees. The current COVID-19 Pandemic offers a unique opportunity to elevate the National Mental Health and Substance Use Action Plan 2018–2021, which was conceived around four pillars, each one with specific recommendations: (a) Governance, through an operational mental health Directorate guided and supported by the National Technical Committee; (b) Health care, through transition from institutional to community-oriented integrated model of care as well as from biomedical to bio-psychological care; (c) promotion and prevention, through development of programmes such as suicide prevention programme, parent skills training for children, and targeted mental health literacy programme to reduce stigma and discrimination; (c) surveillance, monitoring and research, through regular monitoring of quality of services and incorporation of limited categories of mental disorders in national information systems.

The Jordan response actions to the current epidemic were not really integrated within existing services for mental health to a sufficient extent, and there remains a need to train non-specialists to be able to respond to mental health needs in the population in an emergency setting using tools such as Psychological First Aid, and mhGAP-Humanitarian Intervention Guide (mhGAP-HIG) and Problem Management Plus (PM+) just to name a few.

World Health Organization and International Labor Organization launched an appeal on 26 July 2020 for Eastern Mediterranean Region, requesting member states to offer universal health coverage for migrants and to have voluntary access to testing, isolation and treatment, with full respect for their dignity, human rights and fundamental freedom. Both organizations advocated for continuity of essential services to displaced populations and migrants, including mental health and psychosocial support and the management of non-communicable diseases, in addition to gender-based violence (9).

Strengthening the national mental health system is an integral part of health system management and sustainability, given that, it is staffed by the appropriate mix of trained workforce and for mental health to receive a specified budget to implement the national action plan through MOH.

Disruption of mental health services should be monitored and promptly addressed in a systemic manner and in line with response and recovery plans along with the other components related to maintaining essential health services. Integration of such aspects in national plans and their financial aspects should be carefully taken into consideration: despite the fact 89% countries reported that mental health was part of their COVID-19 response plans, only 17% revealed full additional funding for covering these activities (2).

Establishing a mental health and psycho-social strategy is of critical importance: inclusion of targeted actions toward COVID-19 cases, contacts, family members, frontline workers and the broader community, with special attention to the needs of vulnerable groups is needed to address needs in a holistic way; this would also include addressing mental health and basic needs of people with pre-existing mental health conditions who are affected by COVID-19, addressing stigma, and integrating response activities into existing services (16, 17).

As highlighted by Javed et al., the mental health effects of COVID-19 are as important as understanding clinical and epidemiological aspects of the disease itself (18). This becomes even more important in contexts like Jordan where the large presence of vulnerable populations such as refugees, migrants and vulnerable host population requires tailored and integrated strategy. Such strategies should lead to enhanced community awareness on how to maintain mental health is critical.
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Background: As an emergent public health event, COVID-19 has had a significant impact on mental health, particularly causing anxiety. Some cognitive-affective related studies have demonstrated that attentional control is related to levels of anxiety. More specifically, recent research has shown that anxiety sensitivity is uniquely associated with mental health responses to COVID-19. The aim of the current study was to investigate the role of anxiety sensitivity during COVID-19 outbreak period, especially physical and cognitive concerns, in relation to attentional control and anxiety.

Methods: It is a questionnaire study. A total of 464 participants were recruited through online sampling between February and March, 2020. They were surveyed by the Attentional Control Scale (ATTC), Anxiety Sensitivity Index-3 (ASI-3) and Depression Anxiety Stress Scale-21 (DASS-21). Data were analyzed using descriptive statistics and correlation analysis. We also tested the mediating effect.

Results: The results showed that attentional control is negatively correlated with physical concern, cognitive concern and anxiety. And results support that physical and cognitive concerns play a mediating role between attentional control and anxiety.

Conclusions: Anxiety sensitivity plays a mediating role between attentional control and anxiety. These findings can help effective prevention and intervention of anxiety.

Keywords: COVID-19, attentional control, anxiety, anxiety sensitivity, cognitive-affective factor


INTRODUCTION

The coronavirus disease 2019 (COVID-19) has become a huge threat all over the world as a pandemic, many countries are currently experiencing the second or third wave of the on-going COVID-19 pandemic, which may also lead to mental health problems of different groups. Recently, there have been numerous studies on individual anxiety during the pandemic (1–3). Wang et al. (3) found that the most common emotional response of people during the pandemic is anxiety. And another study found that prevalence of anxiety among college students during this pandemic was 27% (4). However, less is known about psychological factors that contribute to anxiety during the pandemic.

Anxiety is an aversive emotional and motivational state occurring in threatening circumstances (5). A large number of studies have shown that anxiety has important effects on physical and mental health (6), academic performance (7, 8), and interpersonal relationships (9). In the context of a widespread threat of infection, anxiety is expected, but since larger proportions of the population experience it, the consequences are more evident. Individuals with pre-existing anxiety conditions, has more severe consequences (10).

Previous studies showed that cognition and emotion are interdependent and interactive, and their neural mechanisms have functional integration, which together constitute the basis of behavior (11–13). Cognition is a necessary condition for emotion. As a part of cognitive processing, attention impacts emotional experience. For example, previous work found that in a preview search task, previewed distractors were consistently devalued, as compared with non-previewed distractors, despite longer exposure and being associated with an easier task (14). Attention bias is a phenomenon whereby individuals have higher sensitivity, and pay selective attention to specific stimuli (15). From an evolutionary perspective, this bias has adaptive meaning. Attention bias not only affects individuals' behaviors, but also their emotions (16). Attention bias to emotional information is an important factor in maintaining people's anxiety (17).

Attentional control is the general ability to regulate attention related to positive and negative reactions, reflecting the voluntary control of attention guided by expectations and motivations (18). Attentional control plays an important role in regulating the response to threat information. Many studies have explored the relationship between attentional control and negative emotions, such as anxiety symptoms (5, 19), and depression symptoms (20, 21). These studies showed that attentional control is an important contributor to anxiety and depression. Reinholdt-Dunne et al. (21) further evaluated the relationship between the two dimensions of attentional control and anxiety and depression. They found that a higher ability to concentrate is associated with a lower level of anxiety, and a higher ability to shift attention is associated with a lower level of depression.

Studies on anxious individuals have found that impaired attentional control systems can make individuals more likely to attend to threatening stimuli, which ultimately leads to increased anxiety levels (22). Derryberry and Reed (18) found that individuals with poor attentional control showed a bias toward threat stimuli after 500 ms, while individuals with better attentional control handled threat stimuli well and better diverted attention from threats. These studies suggest that attentional control affects anxiety by influencing a bias toward threatening stimuli. However, previous studies explored the direct effect of attentional control on anxiety, while lacking further investigation of the mediating variables between attentional control and anxiety. Exploring such mediating variables can help build up effective prevention and intervention of anxiety. The present study introduces another variable, anxiety sensitivity, to investigate the indirect effects of attentional control on anxiety.

Anxiety sensitivity refers to a cognitive-affective individual difference factor of the fear of bodily sensations, fearing that these sensations have harmful consequences (23). Individuals with high anxiety sensitivity tended to experience various negative emotions. It is a tendency to perceive symptoms of anxiety as being harmful, has been postulated as a cognitive risk factor for the development of anxiety disorders (24). Since the formulation of the anxiety sensitivity construct, it has been shown associated with the full range of anxiety disorders (25–28). As a part of cognitive processing, attentional control is expected to affect the emotional response, and thus affect anxiety sensitivity. Most existing studies focused on anxiety sensitivity as a whole, but few studies have explored its specific dimensions. Anxiety sensitivity is comprised of three broad sub-components: physical concern, cognitive concern, and social concern. Physical concern refers to the fear of physical sensations caused by anxiety, cognitive concern refers to the fear of losing control of cognitive or mental incompetence when facing stress or anxiety, and social concern is the apprehension that others will observe the sufferer experiencing anxiety. In light of increased concerns over infection during the COVID-19 pandemic, it would be expected that the public have greater interoceptive awareness, in a manner similar to anxiety sensitivity. Recent analyses have suggested a prominent role for anxiety sensitivity in fear of contracting COVID (1).

In summary, it can be seen that there is a correlation between attentional control and anxiety, but this relationship may be regulated by anxiety sensitivity. Therefore, this study surveyed people during the COVID-19 pandemic to evaluate the role of anxiety sensitivity during this particular period, especially two dimensions, physical concern and cognitive concern, in relation to attentional control and anxiety. This study proposes the hypothesis (as shown in Figure 1): physical and cognitive concerns play mediating roles between attentional control and anxiety.


[image: Figure 1]
FIGURE 1. Mediation model tested.




METHODS


Participants and Procedure

We conducted a cross-sectional online survey of Chinese adults between February-March, 2020. Participants were invited by using the commonly-used Chinese social media app “WeChat” (29). Participants were primarily from Tianjin, but there were also respondents from 28 other provinces including Henan, Hebei, Sichuan, and Shanxi in China. Interested participants were shown an online informed consent statement and, for those agreeing, a Chinese language online survey hosted on Survey Star. All procedures performed in the present study were in accordance with the ethical standards of the Chinese Psychological Society (https://www.cpsbeijing.org/) and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. The study was approved by the local ethics committee at Tianjin Normal University, Tianjin, China. Informed electronic consent was obtained from all participants included in the study.

A total of 569 people participated and completed the survey, after excluding those who answered too quickly, those whose answers had not been seriously considered (the answers are inconsistent or the answers are the same for at least ten consecutive questions), and those whose scores were outside ±3 standard deviations.



Instruments
 
Attentional Control Scale

The ATTC is a 20-item self-report instrument that assesses general ability of participants in attentional control (18). Items are rated along a four-point scale from “1 = almost never” to “4 = always.” Higher scores indicate better attentional control. Internal consistency (coefficient alpha) for the present sample was 0.81.



Anxiety Sensitivity Index-3rd Edition

The ASI-3 is an 18-item measure that assesses anxiety sensitivity along three dimensions—physical, social, and cognitive concerns—with 6 items for each subscale (30). There is also a valid total score. Items are rated along a five-point scale from “0 = very little” to “4 = very much.” The Chinese version was employed in this study, which has a comparable factor structure (31). This study selected the physical concern and cognitive concern dimensions. Internal consistency for the present sample was 0.87 for physical concern and 0.86 for cognitive concern.



Depression Anxiety Stress Scale-21

The DASS-21 is a 21-item self-report instrument, with symptom ratings over the past week. The instrument employs a Likert-type scale from “0 = Did not apply to me at all” to “3 = Applied to me very much, or most of the time.” We analyzed only the 7 anxiety items. Lovibond and Lovibond (32) categorized DASS-21 anxiety scores into normal (0–7), mild (8–9), moderate (10–14), severe (15–19), and extremely (≥20). The anxiety subscale has adequate reliability and validity (33). We used the Chinese version, validated previously (34). Internal consistency in our sample was 0.82 for anxiety.




Analysis

Analyses were conducted using the SPSS software package (v. 26.0 for Windows; IBM Corp., Armonk, NY, USA). Mediation tests (displayed in Figure 1) were conducted using the PROCESS macro (35). Descriptive statistics and correlation analysis were used. We used the bias-corrected non-parametric percentile Bootstrap confidence interval method to analyze the mediating effect.




RESULTS


Descriptive Statistics

There was a final valid sample of N = 464 participants (75 males and 389 females), with an effective response rate of 81.55%. Mean age was 21.55 years (SD = 4.00), and most participants were women (n = 389, 83.84%). The distribution of anxiety levels on the DASS-21 in this study is shown in Table 1.


Table 1. The distribution of anxiety levels in this sample.

[image: Table 1]

Table 2 displays the Pearson correlation matrix and descriptive information on the sample and measures used in the primary analyses. 464 participants had attentional control scores ranging from 31 to 75 (M = 52.108, SD = 7.134), anxiety scores from 0 to 28 (M = 7.647, SD = 6.950), physical concern scores from 0 to 21 (M = 6.810, SD = 5.061), and cognitive concern scores from 0 to 21 (M = 6.461, SD = 4.788).


Table 2. Correlation matrix of attentional control, physical concern, cognitive concern, and anxiety (n = 464).
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There were significant correlations between the different variables. People with lower attentional control ability had a higher level of physical concern and cognitive concern, and showed greater anxiety.



Mediation Models

According to the hypothesis, the bias-checked non-parametric percentile confidence interval Bootstrap method was used to test for mediating effects. Due to the gender imbalance of participants, the gender factor was controlled. Five thousand Bootstrap samples were drawn to estimate 95% confidence intervals for mediating effects, and multiple mediation analyses were conducted with attentional control as the independent variable, physical and cognitive concerns as mediating variables, anxiety as the dependent variable, and gender as the covariate variable. The results are shown in Table 3, and the multiple mediation model obtained from the results is shown in Figure 2. The p-value of each path is lower than 0.01. From the model, attentional control not only directly predicted anxiety, but also indirectly predicted anxiety through physical and cognitive concerns.


Table 3. Regression analysis of relationships among model variables.
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[image: Figure 2]
FIGURE 2. Multiple mediation model. **p < 0.01.


The total effect size of the model was −0.373 and the direct effect size was −0.166. Physical and cognitive concerns partially mediated the relationship between attentional control and anxiety. The 95% confidence interval for the indirect effect of “attentional control → physical concern → anxiety” was (−0.115, −0.022), with a mediated effect size of−0.066. The 95% confidence interval for the indirect effect of “attentional control → cognitive concern → anxiety” was (−0.209, −0.086), with a mediated effect size of−0.142. The total indirect effect size was −0.207 (Table 4). The 95% confidence interval of each path did not include 0, indicating that the mediating effects of physical and cognitive concerns were statistically significant. These findings further support the hypothesis that physical concern and cognitive concern have significant mediating effects between attentional control and anxiety.


Table 4. Bootstrap analysis of mediation effect significance test.
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DISCUSSION

At present, increasing empirical research has examined the impact of anxiety-related cognitive risk factors on healthy people. We proposed the present study based on the research idea of previous studies related to COVID-19 (36–38), exposing the potential mechanisms of attentional control on anxiety through path analysis. The purpose of this study was to investigate the role of physical and cognitive concerns, in relation to attentional control and anxiety. Our results provide support for the hypothesis that regarding the positive effects of attentional control during the pandemic: Attentional control is strongly associated with anxiety and anxiety sensitivity. There was a significant negative correlation between better attentional control ability and anxiety, and this negative connection can be explained by physical and cognitive concern dimensions of anxiety sensitivity.


The Relationship Between Attentional Control and Anxiety

This study examined the relationship between attentional control and anxiety during the pandemic, and results build on prior research. High attentional control has been found to influence individuals' attention bias, making them less sensitive to threatening stimuli when confronted with negative information, as well as allowing the individual to shift attention better away from threat stimuli (18, 39), which is supported by this study. During the pandemic, individuals with higher attentional control have a better ability to focus and divert attention from distressing stimuli, including interoceptive experiences putatively associated with threat. On the one hand, they do not pay excessive attention to negative information associated with the pandemic; on the other hand, even if they do, they can immediately divert attention away from this information. Therefore, the emotional response caused by this information is relatively weak, and anxiety levels are relatively low. At the same time, results also found that individuals with higher attentional control ability have lower levels of anxiety sensitivity.



Physical Concern and Anxiety

Bardeen and Daniel (40) found that anxiety sensitivity has a predictive effect on anxiety, which is supported by this study. This study found that individuals had higher levels of anxiety, partly due to greater fear of anxiety-related sensations, and this fear partly comes from fear of physical sensations caused by anxiety. In terms of physical concern, anxiety sensitivity has the characteristic tendency to further amplify the anxiety response (41). Studies from prior virus outbreaks found that physical concern scores were associated with fear of contracting illness (42, 43). McKay et al. (1) found that physical concern can be a predictor of fear of contracting COVID-19. During the pandemic, individuals have been extremely sensitive to their own health conditions. They may have some physical symptoms due to anxiety, such as rapid heartbeat or chest tightness, and respond to minute changes in physical sensations as indicative of threat (in this case, infection). The findings from this study suggest, however, that attentional control may influence the fear-evoking experience of awareness of interoceptive changes during the pandemic.



Cognitive Concern and Anxiety

This study also found that the fear of anxiety-related feelings also partly comes from the fear of losing control of cognitive or mental functioning. Previous studies found that cognitive concern is related to anxiety (44), which is supported by this study. At the same time, Fergus et al. found that when there are mild physical symptoms, the correlation between anxiety and cognitive concern is stronger. A common concern among the public during the COVID-19 pandemic has been the extent that their cognitive functioning will remain intact [i.e., due to loss of social capital; (10)], and thus cognitive concern associated with anxiety sensitivity is highly salient. This finding is an extension from the original findings on the benefits of attentional control in managing anxiety reactions (18).

During the COVID-19 pandemic, people often have had mild physical symptoms such as rapid heartbeats due to anxiety, which makes a strong correlation between cognitive concern and anxiety. There are several aspects to the current understanding of cognitive concern. Some researchers believe that cognitive concern is related to fear of cognitive dissonance (30), while others believe that cognitive concern is highly correlated with repetitive thinking (45). Whereas Wheaton et al. (46) argued that cognitive concern in anxiety sensitivity is equivalent to negative meta-cognitive beliefs, which are associated with the belief that thoughts are dangerous (e.g., “I have lost control of my thoughts”) or threatening (e.g., “I may lose my mind because of worry”) (47), negative meta-cognitive beliefs were found to make anxiety difficult to regulate, thereby exacerbating feelings of threat (48), which in turn increases anxiety levels. The findings from this study deserve additional research, particularly in identifying methods of improving attentional control with corresponding examination of changes in anxiety sensitivity and fear of contracting COVID-19 or other infectious diseases. Recent research has shown that smartphone-based attentional control training has been effective in alleviating anxiety (49). Rapid administered interventions of this sort could be implemented to further isolate the effects of attentional control on anxiety disorder processes.

In addition, this study had used three dimensions of anxiety sensitivity—physical concern, cognitive concern, and social concern as mediating variables for further analysis, and the results showed that the regression coefficient of social concern was not significant. And the 95% confidence interval for the indirect effect of “attentional control → social concern → anxiety” was (−0.072, 0.001)include 0. These showed the mediating effect of social concern was not significant (see Tables 5, 6; Figure 3), indicating that attentional control cannot affect anxiety levels through social concern. This suggests that during the pandemic, individuals' attention was primarily focused on his own situation, ignoring the external society's evaluation of himself, which has implications for future interventions when emergencies occur.


Table 5. Regression analysis of relationships among model variables (physical, social and cognitive concerns as mediating variables).
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Table 6. Bootstrap analysis of mediation effect significance test (physical, social, and cognitive concerns as mediating variables).

[image: Table 6]


[image: Figure 3]
FIGURE 3. Multiple mediation model (physical, social, and cognitive concerns as mediating variables). **p < 0.01.





LIMITATIONS

The strengths of this study are that the survey was conducted online, with a high number of participants (464), and using three scales with good reliability. The results can help effective prevention and intervention of anxiety.

This study still has some limitations. First of all, this study is a cross-sectional study, unable to investigate the direction between variables. Therefore it is not possible to know whether attentional control contributes directly or indirectly to the reduction of anxiety. Future studies can use longitudinal research or experimental methods to explore the causal relationship between variables. Secondly, the data in this research are all from self-reports. Objectivity and authenticity of data cannot be guaranteed. Future research should integrate other information channels to collect data, such as from family and friends. Data from different sources can be mutually confirmed, so that the research can obtain more objective results.

In sum, the current study indicates that attentional control is negatively correlated with physical concern, cognitive concern and anxiety, and physical and cognitive concerns play a mediating role between attentional control and anxiety.
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Background: The COVID-19 pandemic has imposed psychological distress and fear across the globe; however, factors associated with those issues or the ways people cope may vary by country or context. This study aimed to investigate the factors associated with psychological distress, fear, and coping strategies for people living in Bangladesh during the COVID-19 pandemic.

Methods: A cross-sectional study conducted in August-September 2020 using online platforms in Bangladesh. People residing in Bangladesh, aged ≥18 years, who were proficient in English and able to respond to online questionnaire. The Kessler Psychological Distress Scale was used to assess the psychological stress. Level of fear was assessed using the Fear of COVID-19 Scale, and strategies to cope were assessed using the Brief Resilient Coping Scale.

Results: Of the 962 participants, half of them were aged between 30 and 59 years. Being born in Bangladesh, having graduate education, perceived distress due to employment change, effect of COVID-19 on financial situation, having multiple comorbidities, and visiting a healthcare provider in the last 4 weeks were associated with higher levels of both psychological distress and fear of COVID-19. Furthermore, higher psychological distress was associated with being a female (AOR 1.81, 95% CI 1.33–2.47, p < 0.001), being a frontline worker (AOR 1.50, 95% CI 1.04–2.15, p < 0.05), having pre-existing psychiatric problems (AOR 4.03, 95% CI 1.19–13.7, p < 0.05), being a smoker (AOR 2.02, 95% CI 1.32–3.09, p < 0.01), providing care to a known/suspected COVID-19 patient (AOR 1.96, 95% CI 1.40–2.72, p < 0.001), having a recent overseas travel history and being in self-quarantine (AOR 4.59, 95% CI 1.23–17.2, p < 0.05), self-isolation without COVID-19 (AOR 2.63, 95% CI 1.68–4.13, p < 0.001) or being COVID-19 positive (AOR 2.53, 95% CI 1.19–5.34, p < 0.05), and having high levels of fear of COVID-19 (AOR 3.27, 95% CI 2.29–4.66, p < 0.001). A higher level of fear was associated with moderate to high levels of psychological distress (AOR 3.29, 95% CI 2.31–4.69, p < 0.001). People with pre-existing mental health problems were less likely to be resilient (AOR 0.25, 95% CI 0.11–0.54, p < 0.01), whereas those with having an income were more likely to be resilient (AOR 1.46, 95% CI 1.02–2.11, p < 0.05).

Conclusion: Effective interventions to support the vulnerable groups including improved access to mental health services are of utmost importance during the pandemic.

Keywords: COVID-19, mental health, psychological distress, coping, resilience, Bangladesh


INTRODUCTION

The COVID-19 pandemic has affected more than 218 countries and territories across the world. Globally more than 140 million cases of COVID-19 and nearly 3 million deaths due to COVID 19 have been reported to date (1). The United States of America has reported the highest number of cases and deaths due to COVID-19 followed by India, Brazil, France, Russian Federation, the United Kingdom, Turkey, Italy and Spain. In Bangladesh, the first three cases of COVID-19 were detected on 8th March 2020. To date, around 715,252 confirmed COVID-19 cases and 10,283 deaths have been reported in Bangladesh (2). The Government of Peoples Republic of Bangladesh has developed a Multisectoral Action Plan in response to the COVID-19 pandemic preparedness. This includes lockdown in major cities, practizing of social distancing, closing of schools and universities, working from home arrangements where possible, widespread awareness campaigns for handwashing practices, complementary use of masks in public places including when using public transport, imposing regulation on international travel from hotspots, establishing quarantine centers, mandatory quarantine for COVID-19 suspected cases, and isolation of confirmed cases. Moreover, there are guidelines for COVID-19 clinical management, designation of public and private hospitals for treating positive cases, establishing isolation units in different hospitals, nationwide testing facilities, dissemination through health bulletins and tracking of COVID-19 infections and deaths through published data (3, 4).

Nationwide vaccination program has started in Bangladesh from February 7, 2021 (5). Despite all the Government efforts, Bangladesh had been experiencing the second wave of infection, started from March 1, 2021 (2). The strict restrictions on daily activities, social life and travel, the livelihood of the general population had been severely affected. Daily wage-earners have been affected most because of the restrictions on businesses, movement and public activities. Despite having a low case fatality rate (1.43%) compared to other countries, people are generally anxious and distressed due to the increasing number of new cases in the community and fear of death of those near and dear (4, 5).

During the early days of the pandemic, many frontline healthcare workers including emergency service providers such as police, armed forces personnel, bankers, and government officials were infected with COVID-19 (6). The scarcity of personal protective equipment, lack of an evidence-based treatment protocol, scarcity of resources made healthcare workers worried. Furthermore, healthcare workers were humiliated for providing care to COVID-19 and were asked to isolate and stay away from the community and families to curb the further spread of infection. This imposed enormous psychological distress and fear amongst the health workforce (7).

Several previous studies have found evidence of anxiety, depression, fear, sleep deprivation, and self-harm among community members during the pandemic (8). Studies also have shown that the COVID-19 pandemic affected people in different countries in different ways with some groups being more vulnerable than others. A recent review found that women, younger individuals, those living in rural areas, those with lower socioeconomic status, those are at high-risk of COVID-19 infection due to their work or high risk of having severe infection due to presence of comorbidities are associated with higher levels of anxiety and depression (9). In an Australian study, pre-existing mental health conditions, increased smoking and alcohol consumption during the locked down period, being female were associated with higher levels of psychological distress (10). In an Italian study, female gender, detachment with the friends and families were associated with higher levels of anxiety and stress (11). A recent study in China reported moderate to severe anxiety symptoms, distress, and depressive symptoms among community people (12). Few studies have been conducted in Bangladesh to assess the extent of mental health status during COVID-19 pandemic in different populations using different tools and methodologies. A study by Zubayer et al. showed moderate to extremely severe levels of depression, anxiety, and stress in the general population (4). Another study by Islam et al. showed a high prevalence of panic (79.6%) and generalized anxiety (37.3%) in the general Bangladeshi population. Generalized anxiety was observed more in females, those older than 30 years, who were married, had higher education and were non-governmental employees (13). Another study was conducted among healthcare workers working in a central public hospital that reported depression and anxiety and insomnia amongst 50 and 55% of the doctors, respectively (7).

Currently, there are very limited studies in Bangladesh assessing the factors associated with COVID-19 related distress, fear and coping strategies. In this study we aimed to assess the extent of psychological distress and the level of fear of COVID-19 among the Bangladeshi population and their coping strategies along with associated factors using previously validated tools. The high-risk groups of individuals identified through this study, could be targeted as the vulnerable groups who would require additional support for psychological well-being during the crisis period such as this pandemic.



METHODS


Study Design and Settings

A cross-sectional study was conducted between August and September 2020, where participants from the community as well as clinical settings were approached via different online platforms.



Study Population

People residing in Bangladesh (irrespective of nationality) during the study period, aged ≥18 years and capable of responding to an online questionnaire in English, were eligible for this study. Study participants consisted of general community members including COVID-19 patients, students, and healthcare professionals. If any study participant took <1 min to complete the questionnaire, he/she was excluded from the analyses due to unreliability of the responses.



Sampling Technique and Sample Size

The Snowball sampling technique was used for collecting data. Once a participant filled up the online questionnaire, he/she was requested to forward the survey link to his/her personal /professional networks. The sampling technique was similar to our previous study, described elsewhere (10). The sample size was calculated using OpenEpi. Considering 164.71 million population of Bangladesh (14) assuming 50% prevalence of stress among the Bangladeshi (since no existing national data available on the prevalence of stress among Bangladeshis), at 95% confidence intervals and 80% power, the estimated minimum sample size was 385.



Data Collection Tools and Technique

A structured survey questionnaire was developed using Google form. The survey was open as anyone having the survey link could participate in the study. All the contacts were made via online using emails, text messages and social media platforms such as Facebook, LinkedIn and Twitter. The survey was advertised via online platforms including emails, texts and social media. The emails and text messages were sent utilizing the professional and personal networks of the local study investigators, which included health professionals and students of the affiliated medical collages/hospitals. Besides personal social media platforms, the survey link was also shared to social media groups of general community people of Bangladesh. There were nine screens in total. The first screen of the online questionnaire contained the plain language statement and the consent form. The plain language statement mentioned about the aims of the study, types of data collected, anonymity of the responses collected, privacy and confidentiality of the collated data, data storage, details of investigators. On providing consent, participants could move to the next screen containing the screening questionnaire related to eligibility. If eligible, participants could proceed to filling out the full study questionnaire in the subsequent seven screens. No randomisation technique was applied for the questionnaire and adaptive questioning was used as applicable. The completeness of the questionnaire was indicated by the progress bar in the online questionnaire. There were also options of responding as “not applicable” or “no response”. Study participants had the options to go back and review/edit their responses accordingly.

Same questionnaire was used from the previous study conducted in Australia and Malaysia by the same research group (10). Psychological distress was measured using the Kessler Psychological Distress Scale (K-10), (15, 16) fear was measured using the Fear of COVID-19 Scale (FCV-19S), (17) and coping strategies were measured using Brief Resilient Coping Scale (BRCS) (18). The K-10 tool is a widely used psychometric tool, validated in different languages including English and used for public health research (15, 16) [the FCV-19S tool was recently developed in response to the COVID-19 pandemic, which has also been validated and used in many studies (17, 19, 20) validity and reliability have been tested for the BRCS tool in previous studies (18, 21, 22). Notably, they were recorded using a five-point Likert scale. There were two screening questions to determine eligibility to participate in the study, which was followed by a total of 39 questions. The details of each of the items are published in our previous study (10). A pre-test of the adapted version of the questionnaire was performed on a selective group of participants and the modification were completed before the data collection. Internal consistency of the questionnaire was satisfactory in the pilot study (data not shown). In addition, to minimize non-response bias, the following measures were adopted: the final questionnaire was pre-tested in both desktops/laptops/mobile phones/ipads so that the questionnaire appears correctly across all devices for the convenience of participants, a period of 2 months data collection period was ensured, survey reminders were sent to all potential participants across different networks at least three times within the data collection period. No incentive was provided to any study participant. In Bangladesh, essential service workers encompassed those individuals from essential workplaces including healthcare settings, pharmacies, food and groceries, schools and universities, public transports. Patients and/or the public were not involved in the design, conduct, reporting or dissemination plans of this research.



Data Analyses

The database was downloaded from the Google platform and STATA v.12 was used for data analyses. Only completed questionnaire (n = 962) were analyzed. Descriptive analyses were followed by inferential analyses. Continuous variables were presented as means and standard deviations, and categorical variables were presented as proportions. Scoring in the K10 scale was re-defined into low (score 10–15) and moderate to very high (score 16–50), fear of COVID score was defined as BRCS categorized into low (score 4–13) and medium to high (score 14–20) resilient coping. Binary logistic regression was used to assess the association, results were presented as odds ratio (OR) and 95% confidence interval (CI). Multivariate analyses were conducted by adjusting for socio-demographic variables such as age, gender, living status, country of birth, education, and employment status. Then we reported adjusted OR (AOR) and 95% CI. Details of the analyses were discussed in the earlier study (10).



Ethics

The study obtained approval from the Ethical Review Committee at Enam Medical College (Ref: EMC/ERC/2020/08-2). The survey was completely voluntary in nature and it was clarified in the plain language statement to explain it well, so that participants got the opportunity to have informed decision to participate in the study. No identifying information including any personal sensitive information were collected. Responses were anonymous and non-identifiable data were handled only by the investigators listed in the study.




RESULTS

A total of 1,016 people responded to the online survey, while 962 participants were included in this study (response rate was 95%). All respondents did not report the demographic information and responded to all questions, therefore, the total number of responses for each variable did not sum up to the total number of 962. Almost all of them were born in Bangladesh (98%), three-quarters of the study population were from the Dhaka division (n = 678, 73.1%) and lived in urban areas (n = 674, 72.6%) with the majority living with family members (814, 90%). Half of the participants (n = 478, 49.7%) belonged to the age group of 30–59 years and half were female (468, 50.4%). Almost two-thirds of the respondents had completed graduation (n = 624, 68%) and half of them had an income source during the pandemic (51%). While more than half of the participants reported that COVID-19 impacted their financial situation (64%), a little less than half reported moderate to great deal of perceived distress due to change in employment status (43%). Only a small proportion (7.5%) sought healthcare services to overcome COVID-related stress in the last 4 weeks. Frontline or essential service workers constituted half of the study population (n = 428, 48%) and over a quarter of the participants (n = 258, 28.2%) visited a healthcare provider in the last 4 weeks. Almost half of the respondents provided care to a family member/patient with known or suspected case of COVID-19 (52%). One in 10 participants (n = 95, 10.3%) reported having multiple co-morbidities and one in five reported having ever smoked (19%). Details of the characteristics of the study population are presented in Table 1.


Table 1. Characteristics of the study population.

[image: Table 1]

More than two-thirds of the study participants (n = 530, 69.4%) experienced moderate to very high levels of psychological distress, and the mean (±SD) K-10 score was 21 (8.2) (Table 2). More than one-third of the participants (n = 357, 38.5%) reported high levels of fear of COVID-19, and the mean (±SD) FCV-19S score was 19.1 (7.3) (Table 3). More than half of the participants (n = 530, 57.1%) had medium to high resilient coping and the mean (±SD) BRCS score was 13.9 (3.2) (Table 4).


Table 2. Levels of psychological distress among the study participants.
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Table 3. Levels of fear of COVID-19 among the study participants.
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Table 4. Coping during COVID-19 pandemic among the study participants.
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Psychological Distress

Table 5 shows unadjusted and adjusted analyses for identifying factors associated with moderate to very high psychological distress. Following adjustment of potential confounders, higher levels of psychological distress were found to be associated with being a female, born in Bangladesh, having a graduate or above level of education. A range of other factors were also associated with higher distress, such as having moderate to a great deal of perceived distress, including change in employment, being a frontline/essential service worker, impacted financial situation due to COVID-19, having psychiatric/mental health problems, having multiple co-morbidities, being a smoker (at any time), providing care to a known/suspected case of COVID-19, having a recent overseas travel history and being in self-quarantine, having negative test results for COVID-19 but being in self-isolation, having positive test results for COVID-19, being a patient, and having higher levels of fear of COVID-19. In contrast, living in a rural area and having an income source during the pandemic were associated with lower levels of psychological distress following adjustment of potential confounders.


Table 5. Factors associated with moderate to very high psychological distress among the study participants (based on K10 score).
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Fear of COVID-19

Higher levels of fear of COVID-19 were associated with several factors following adjustment of potential confounders, such as living with family members, being born in Bangladesh, having Bachelors and Masters level of education or above, having moderate to a great deal of perceived distress due to changes in employment, impacted financial situation due to COVID-19, having multiple co-morbidities, being a patient, and having moderate to very high level of psychological distress (Table 6).


Table 6. Factors associated with high levels of fear of COVID-19 among the study participants (based on FCV-19S score).
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Coping Strategies

Multivariate analyses showed that study participants who had an income source had medium to high resilient coping, whereas those with pre-existing psychiatric/mental health problems had low resilient coping (Table 7).


Table 7. Factors associated with medium to high resilience coping among the study participants (based on BRCS score).
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DISCUSSION

This is one of the first studies carried out among Bangladeshi residents using validated tools to assess the extent and factors associated with psychological distress, level of fear, and coping strategies during the COVID-19 pandemic. Several factors were identified that were associated with a higher level of psychological distress and fear. Being born in Bangladesh, having completed graduate level education and above, perceived distress due to change of employment status, COVID-19 impacting financial situation, having multiple co-morbidities and visiting a health care provider in the past 4 weeks was associated with higher levels of psychological distress and fear. Being a female, being a frontline or essential service worker, having pre-existing mental health problems, being an ever smoker, providing care to a known/suspected case of COVID-19, having an overseas travel history, being in quarantine, having negative test results for COVID-19 but being in self-isolation, having positive test results for COVID-19, and having higher levels of fear of COVID-19 was associated with higher psychological distress. In contrast, living in rural areas and having an income source was associated with lower psychological distress. Living with family members and increased psychological distress was associated with a higher level of fear. People who had an income source during the pandemic were more likely to be resilient. However, people with pre-existing mental health conditions were less likely to be resilient.

Around 69% of respondents experienced moderate to high levels of psychological distress in our study which was similar to the findings from a study of psychological distress during the pandemic in Victoria, Australia (63%) (10) and slightly higher than seen in a nationwide study covering 193 cities in China where 53.8% of participants reported having moderate to severe psychological distress during the pandemic (9, 12). The study finding was also much higher than that found in a national survey (conducted during the non-pandemic period) in Bangladesh where prevalence of mental disorder was between 6.5 and 31.0% in adults (23) and another large-scale nationwide survey across 64 districts in Bangladesh showed the prevalence of mental illness as around 33% (24). However, the latter survey was done when COVID 19 pandemic was mostly confined to the imported transmission and no data regarding community spread was reported in Bangladesh. The Australian study also had a good representation of overseas respondents which could explain the similar prevalence of psychological distress in the two studies (10).

Similar to the Australian study, this study also found females and those with mental health problems to be at risk of experiencing higher psychological distress (10). A high level of mental illness was observed in a study among the US people during the 1st month of infection particularly among female, Hispanic ethnicity, and those with diagnosed previous mental illness (25). Studies have shown that people with pre-existing mental health disorders including anxiety disorders, existing health anxiety (those who worry excessively about having or contracting illnesses), and depression and post-traumatic stress are at increased risk of higher anxiety during the COVID-19 outbreak (10, 26). Our study also showed a similarity with significantly higher levels of psychological distress among participants having pre-existing comorbidities such as psychiatric or mental health issues. Individuals who were self-isolating or quarantining also showed a high level of psychological distress, similar to previous findings (27). A sense of stigma from other family members or friends might have contributed to such high levels of distress (28)..Similar to previous studies, frontline healthcare workers or essential service holders showed a higher level of distress during the pandemic due to increased work-load, infection of colleagues, death of young professionals, infection of family members, lack of protective measures, and an increase in the frequency of medical violence (29, 30).

A major adverse consequence of the COVID-19 pandemic is likely to increase social isolation and loneliness which are strongly associated with psychological distress as found in our study. Tracking loneliness and intervening early are important public health priorities. Social isolation and loneliness are distinct and might represent different risk pathways. A higher level of distress was observed in females which was consistent with results from Bangladesh (24), Australia (10), China (31) and the USA (25). This can be postulated due to the effects of long-term stay at home, increased domestic violence (32) and being a focal person as a primary caregiver for the affected person at home (33).

The results of our study illustrated additional aspects of fear and distress. No association was found between fear and having any existing comorbidities or increased healthcare utilization, providing care to family or patients with a known and suspected case of COVID-19. These could be explained as the survey was administered during August 2020 when the number of cases declined as per previous data and the sense of catastrophic nature of the pandemic was not pronounced. The majority of our respondents were essential service workers or frontline workers who already adapted to the situation.

One of the major strengths of this study was the use of validated tools to investigate the factors associated with psychological distress, fear and coping strategies among a large number of the Bangladeshi population during the COVID-19 pandemic. The study, however, was not without limitations. As this study was an online survey, response wise preponderance of the younger people was noted as they were presumably more active on social media and had more online access. The study was conducted in English, so those who were not well-versed in English were not able to take part in the study. Use of snowball sampling technique potentially introduced selection bias and the self-reporting nature of the survey could also lead to reporting bias. However, due to the nationwide restrictions of movement, such sampling method was deemed feasible at that pandemic period. The survey responses in this study were predominantly from Dhaka division, although the survey link was shared all over Bangladesh through various social media platforms and emails. An important limitation from our study is, participants who might have tested positive to COVID-19 or those whose family members have tested positive with COVID-19 infection were likely to have reported more depressive symptoms than those who had not. Therefore, the present findings cannot be generalized to the healthy Bangladeshi population. In addition, we do acknowledge that we might have missed more marginalized or vulnerable group of population in our study (e.g., more isolated, experiencing violence or exploitation, in more intensive or less flexible employment or caring roles, or migrant or other minority status); therefore, our findings were potentially underestimated compared to the actual situations there. Due to the exploratory nature of the study, some of the significant findings could be due to chance (using a significance level of 0.05).



CONCLUSION

The study shows a high level of psychological distress and fear among Bangladeshi people during the COVID-19 pandemic. People with pre-existing mental illness, females, and frontline workers require special attention as they are most affected by the pandemic leading to increased psychological distress. We have used K-10 and BRCS to assess psychological distress and coping in our study. However, there are other assessment tools to measure those issues, future studies can examine the difference in measurement by using more than one study tool. The risk factors identified in this study will help in designing target-based screening for the at-risk people to reduce the burden of mental health in the society.
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Background: Psychological stressors like panic, fear, phobia, etc., are being substantially reported during the COVID-19 outbreak. In the prior outbreaks, fear of being infected was reported as the prominent suicide stressor. Therefore, fear of infection has become a concern in the context of the COVID-19 pandemic because it worsens emotion, cognition, and behavioral responses. Understanding the extent of fear of COVID-19 infection in various cohorts would aid in gauging the mental health services, which was a remedy in the present review.

Methods: Adhering to Arksey and O'Malley's framework for conducting a scoping review, a systematic search was performed in the month of September 2020 in several databases, including Scopus, PubMed, Web of Science, etc. Considering the inclusion criteria, a total of 14 articles were included in the present review.

Results: All of the included studies were conducted via online platforms, whereas all but one of the studies were cross-sectional in nature (including a mixed-method study, and a comparative study). Most of the studies were conducted among the general population (n = 12), within March and May 2020 (n = 9), from Asian countries (n = 7), and considered a self-developed item for fear of COVID-19 assessment (n = 8; whereas the Fear of COVID-19 Scale was used in 6-studies). The prevalence of fear of COVID-19 was reported to be 18.1–45.2%, although no cutoff point or criteria was mentioned for such a prevalence estimation of the Fear of COVID-19 Scale. However, females, younger adults, urban residents, divorcees, healthcare workers, those in quarantine settings, those in suspicion of being infected, and those with mental health problems, etc., were found to be at an increased risk of COVID-19 fear.

Conclusions: Being one of the first reviews in this context, the findings are anticipated to be helpful to predict the possible solutions for reducing fear of COVID-19 and facilitate further studies on strategies of how to alleviate such a stressful situation.

Keywords: COVID-19 and psychological impact, fear of COVID-19, Covid-19 panic, fear of infection, mental health, scoping review, COVID-19 fear, prevalence and risk factors


INTRODUCTION

COVID-19 is a disease which is infectious in nature and caused by the newly introduced virus named SARS-CoV-2. Individuals infected with this virus generally present the symptoms of fever, body ache, cough, nasal congestion, loss of taste and smell in milder cases, and chest pain and breathing difficulties in severe cases. Because of its rapid transmission globally, the WHO declared it a pandemic in early 2020. However, more than 152 million people worldwide are infected with the virus, whereas more than 3.19 million deaths are recorded as of 5 May 2021.

The COVID-19 pandemic has not only resulted in physical conditions, social, psychological, and economic consequences are also being observed globally; whereas the combined role of the alteration of normal life leads people to suffer from a higher degree of mental health problems, including fear of infection, uncertainty, stress, anxiety disorders, sleep problems, mood disorders, suicidality etc. (1–3). Public health interventions have increased the feelings of discomfort and economic loss, which mediates the mental instabilities more harshly (4). Additionally, changes in daily lives and restriction of movement such as working from home, schooling, restricted play for children, and restricted contact with friends and family have led people to suffer from higher stress and anxiety levels (4, 5). As per the Centre for Disease Control and Prevention (5), fear and stress related to the COVID-19 have led to symptomatology, including change in sleep and eating patterns, worsening of premorbid psychiatric conditions, and increased use of substances (e.g., alcohol, tobacco, drugs), which are frequently alleged for mental health burdens (6).

During the COVID-19 pandemic, suicide mortality rate increment is being observed as consistent with the prior pandemics (7). However, four major types of suicide stressors have been identified in the prior pandemics, whereas fear of being infected was regarded as the prominent suicide factor followed by social isolation, disruption of normal life, and burden of long-term illness (8, 9). In the context of the COVID-19 pandemic, fear of COVID-19 infection is also reported as the main suicide mediating factor (1, 7, 10, 11). Studies have identified various domains of fear related to the fear of COVID-19 infection, such as fear of oneself or their family members getting infected, fear of having economic losses and being unemployed, or fear of avoidance behaviors toward gaining knowledge about the pandemic or fear of making decisions on showing or not showing actions like whether to visit parents or not, whether to look for information on death rates or not, etc. (12, 13). The deaths caused due to the pandemic have been enormous, inflicting a sense of fear among people. However, people worrying about being infected with the virus is being regarded as the fear of COVID-19 despite the diversity of fears related to the pandemic (6, 14), which are also investigated in this review.

Fear is defined as “a basic, intense emotion aroused by the detection of imminent threat, involving an immediate alarm reaction that mobilizes the organism by triggering a set of physiological changes” (15). During the current pandemic, the fear was about either being infected or infecting others (14, 16). Understanding fear is an important part of individual and community well-being as it influences how an individual participates in daily occupations. Occupational participation is the ability of an individual to participate in occupations of their choice, and is the satisfaction given within the boundaries of the culture (17). The fear might also affect how people react to control guidelines required as preventive measures that aid in the overall outcome of the disease transmission in the community (18). The fear of COVID-19 infection has led many individuals to abort their participation in social activity (19), which even leads to suicidal attempts in extreme cases (7, 10, 11). Due to the guidelines enforced to control the pandemic, people are deprived of participation in various occupations such as participating in social gatherings, traveling, and so on, which means an imposed lack of opportunities to participate in various occupations for reasons not under the control of individuals, and this occupational deprivation leads to ill-health (20).

As the pandemic gradually extended across the globe, the effects have been experienced in the population at large and certain groups within. While stress-related to fear of being infected, loss of lives and livelihoods are affecting the entire population, certain groups like older adults, healthcare workers, caregivers, migrants, women and children exposed to abuse, people with pre-existing mental health conditions, and people with disabilities, who are already vulnerable need to be given special mental health attention (21–23). As fear may help in explaining several of these consequences, it is important to understand what creates this fear and what the predictors are (3).

Longstanding fear may stimulate the behavioral immune system, which usually leads to aversive emotions, cognition, and behavioral responses (24). Though these aversive behaviors initially help in staying away from illnesses (25), prolonged exposure to fear may lead to emotional and distress-related disorders (26). Understanding the extent of this fear of infection in various populations would aid in gauging the extent of community mental health services needed for different population groups to meet the needs of the people who experience the psychological responses that have occurred due to the fear of infection. In addition, meaningful occupations are necessary for experiencing well-being (27), and hence an understanding of the kind of occupations that are affected due to the fear of COVID-19 may help in thinking of innovative ways through which occupational participation can be facilitated in individuals.

Scoping reviews allow us to map evidence and synthesize knowledge on a topic following a systematic approach and identify main concepts, theories, and knowledge gaps (28). This review can help map the extent of the evidence on a given topic and identify gaps in the literature to help determine the direction of future research (28, 29). In this scoping review, therefore, we attempt to map evidence on the fear of COVID-19 across various groups of the population to seek factors that affect fear and the consequences of fear related to the COVID-19 pandemic in the short-term and long-term health of individuals. The present review is anticipated to entail the extent of this problem in different populations, identify various groups at increased risk, and identify gaps in the literature to focus our future research on this global crisis.



METHODS

The initial framework was proposed for scoping reviews by Arksey and O'Malley (30), later on, it was extended by other researchers (28). However, as it is widely used, Arksey and O'Malley's framework was used in this scoping review. Accordingly, the methodology is described in the following stages:

• Stage 1. Identifying the research question,

• Stage 2. Searching for relevant studies,

• Stage 3. Selection of studies,

• Stage 4. Charting of data,

• Stage 5. Collating, summarizing, and reporting the results


Stage 1: Identifying the Research Question

All five reviewers contributed to refining the research question through frequent discussions and pilot searching. Based on the discussion, the reviewers came up with the following research question: “What is the available literature on the effects of fear of COVID-19 across different populations?” Therefore, the objectives of the current scoping review were decided as follows: (i) to review the literature available on the existence of fear of COVID-19 in children, adolescents, adults, and older adults, (ii) to map the literature available on the factors related to the fear of COVID-19 that influence occupational participation of children, adolescents, adults, and older adults (if there is available literature across these cohorts).



Stage 2: Searching for Relevant Studies

Having specific criteria for searching the relevant articles is a requirement to answer the question framed for any scoping review (30). Hence, following the inclusion criteria were decided on for the scoping review by all the reviewers.

The databases Scopus, PubMed/MEDLINE, ProQuest, Web of Science, Journal Citation Reports, CINAHL Plus etc., were accessed for retrieving relevant articles. The search strategy included 4 types of keywords: (i) outcome of interest (fear OR scare OR terror OR dread); AND (ii) exposure (COVID-19 OR lockdown OR quarantine OR isolation); AND (iii) cohort (children OR kid OR adolescent OR teenager OR youth OR adults OR elderly OR geriatric); AND (iv) Occupation (activities OR activities of daily living OR self-care OR work OR housework OR leisure OR sleep OR social participation OR education). Searches were performed in combination with the keywords in the month of September 2020. However, the inclusion and exclusion criteria for including studies in the present review are presented in Table 1.


Table 1. Inclusion/exclusion criteria for including studies in the present review.
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Stage 3: Selection of Studies

SG and RR reviewed titles and abstracts to identify the first set of articles relevant to our research question. Any kind of disagreement was resolved after consulting with GV. If any disagreement still existed, then the article titles were still included in the initial list. The reviewers GV and SQ blindly reviewed the abstracts included in the first list, and in case of any disagreement, reviewers SG and MM were approached for finalizing the decision. The full text of all the articles included in the first list was searched for. All possible ethical ways (such as contacting the author, requesting the library) were tried to obtain the full text of any article that was not available freely on search. The final version of full-text articles was blindly reviewed by SG, RR, GV, and SQ independently. If the reviewers came up with any discrepancies, the matter was discussed and finalized with consultation from MM.

Figure 1 illustrates the search done while conducting this scoping review that has adhered to the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analysis extension for Scoping Reviews) guidelines (29).


[image: Figure 1]
FIGURE 1. PRISMA flow-chart of this scoping review (31).




Stage 4: Charting of Data

Data extraction criteria of the present scoping review were determined, and a self-designed data extraction form was designed by consultation of the reviewers before aiding the process. The included articles were reviewed in full-text and summarized under the headings as mentioned in Table 2. The reviewers independently summarized the findings and cross-checked with each other, and the final outline is presented in the Table. In respect to providing answers to the study question, data extraction from the included studies were as follows: a bibliography of the study (author's name and publication date), data collection time, study design, sample size, country of the study conducted, specific group and mean age, participants being COVID-19 infected or suspected, and outcome(s).


Table 2. Descriptions of the included studies in the present review.
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RESULTS


Description of the Included Studies


General Description of the Studies

A total of 14 studies were included in this review, where eleven studies were reported to have been conducted between March and May 2020. Out of 14 studies included herein, all were conducted via online platforms. Thirteen studies were cross-sectional in nature (including one mixed-method and one comparative study), whereas one was a longitudinal study. The sample size of the studies varied from 121 to 15037. Most of the studies were conducted among the general adult population, a study was conducted among children and adolescents (mean age = 15.4 years), and another study was conducted among college students (mean age = 19.6 years). In respect to the geographical location, most of the included studies (n = 7) were conducted in Asian countries [i.e., Bangladesh (38), China (40); India (18, 41); Lebanon (37); Philippines (19); and Turkey (33)], where no studies belonged to African and Australian continents.



Measures Used in the Studies

In most of the studies, fear of COVID-19 was assessed using a self-developed item (n = 7), whereas the Fear of COVID-19 Scale was used in a total of 6-studies. Note, the Fear of COVID-19 Scale assesses the fear that exists specifically related to the COVID-19 infection (14). Three studies used a validated version of the Fear of COVID-19 Scale in the languages of Brazilian (32), Turkish (33), and Spanish (Cuban) (35) and the original scale was used in three studies. Self-developed items were used to assess different kinds of variables like socio-demographic, health problems, COVID-19 related issues, etc.; whereas psychological problems (e.g., depression, anxiety, stress, intolerance of uncertainty etc.) were assessed using respective psychometric tools.




Prevalence of Fear of COVID-19

The prevalence of COVID-19 fear assessing by the Fear of COVID-19 Scale was reported in two studies (18, 42). Doshi et al. (18), in the Indian study, estimated that 45.2% of subjects feared about COVID-19, although no cutoff point was mentioned for such a prevalence estimation. Similarly, an 18.1% prevalence of strong fear associated with COVID-19 was also reported by Šljivo et al. (42) without any clarification about the used cutoff score. In addition, a 5-point Likert scale-based ten-item was used to determine higher fear of COVID-19 in another study (44.8%), although the cutoff point was not reported (37).



Factors Associated With Fear of COVID-19

Gender was reported as the most consistent predictor, with more women experiencing moderate to high fear levels of COVID-19 (18, 32, 33, 35, 36, 42). Age was also significantly associated with fear of COVID-19 as per a few studies, and it was generally found that older people were less scared of the disease (32, 42). Another interesting predictor of COVID-19 fear was an occupational risk, that is, being engaged in high COVID-19 risk professions such as healthcare professionals. In one study, it was associated with higher levels of COVID-19 fear (18), although men working in higher-risk occupations were found to have low levels of COVID-19 fear as per Andrade et al.'s study (32). Again, participants being in quarantine settings or with a suspicion of being infected with the virus showed elevated levels of COVID-19 fear (32, 41). In addition, being Muslim compared to Christian (39), having maladaptive eating behaviors (37), even the COVID-19 information sources (3, 39) were identified as increasing the risk of higher fear of COVID-19.



Distribution of Fear of COVID-19 Across Cohorts


Fear of COVID-19 Among Children and Adolescents

Only one study was specifically conducted among children and adolescents from 9 to 18 years of age who were in quarantine, which was a comparative study in nature (with non-quarantined ones) (41). The COVID-19 fear was assessed using a pre-formed questionnaire, whereas quarantined children and adolescents were found to experience greater psychological distress (e.g., worry, helplessness, fear related to COVID-19) than non-quarantined ones.



Fear of COVID-19 Among Students

The only longitudinal study was conducted to determine the mental health status of the college students in considering “before” and “during” confinement periods, where the fear of COVID-19 severity was reported higher after they were confined (40). In the students being confined, during the follow-up assessment, gender, negative mood, depression, anxiety, etc., were found to be correlating factors of COVID-19 fear (40).



Fear of COVID-19 Among Adults

Several studies were conducted among adults (3, 18, 19, 32–38, 42). Fitzpatrick et al. (36), in an online survey on people above 18 years of age, found that the fear of COVID-19 varied from region to region, and women especially were more vulnerable to COVID-19 fear. Similarly, females were reported to be at an increased risk of COVID-19 fear by another study (18), whereas being divorced and having a low educational background were other factors associated with fear of COVID-19.



Fear of COVID-19 Among Older Adults and Elderly

No studies were specifically conducted focusing on older adult cohort, although studies among general people found heterogeneous findings regarding elder age-related distribution of COVID-19 fear. That is, Doshi et al. (18) observed the participants being elderly (more than 60 years) were at lower risk of fear of COVID-19 compared to the groups of younger age. Whereas, 65.0 and 65.3% of the participants with 65–74 years and more than 75 years old, respectively, had reported at risk of elevated COVID-19-related fear, which was 55.2% for the age group of 18–24 years (34).



Fear of COVID-19 Among General Population

Of the included studies, 12- were conducted among the general population (3, 18, 19, 32–39, 42). Hence, the population categories in terms of the extent of fear among children, adolescents, adults, and the elderly cannot be differentiated. The subgroup of the general population is reported as it included study participants, including children, adolescents, adults, and the geriatric population. Analysis of the specific cohorts from this sub-group may not convey any meaning as such, but the findings for the sub-group of the general population may help in making some sense of fear-related factors in various age groups. All the studies have identified many factors contributing to higher levels of fear of COVID-19. Specifically, a higher level of COVID-19 fear was observed in female participants (32, 33, 35), but one of the studies also identified that the males were at a higher risk of fear of COVID-19 infection (3). Similarly, the contributing role of age in the participants' COVID-19 fear levels was reported in many studies (18, 32, 34, 42). Whereas, the only longitudinal study (40) observed an increment trend of COVID-19 fear compared while the participants were confined as similarly observed in another study (37). In addition, the only qualitative study found the panic responses of the general population related to the COVID-19 pandemic, in which fear was one of the themes identified (19). Two studies identified that fear of COVID-19 infection was higher in people exposed more to media for information on COVID-19 compared to others (3, 39).





DISCUSSION

To the best of the author's knowledge, no prior review was conducted summing up the COVID-19 fear, like other mental health problems related to the pandemic. Therefore, the present scoping review being very first in this context, is anticipated to help gauge the extent of fear of COVID-19 in various populations such as children, adolescents, adults, and older adults. Thus, the findings reported herein may help to predict the possible reasons for fear of COVID-19 and also facilitate further research on strategies to alleviate such a situation.

Based on the present findings, it is evident that female genders are at higher risk of fear of COVID-19 infection (18, 32, 33, 35, 36, 42). The reason for gender-based heterogeneity in contributing fear of COVID-19 can be explained by the prior studies, whereas males were reported as having irresponsible attitudes toward the COVID-19 pandemic, which dramatically decreases their consciousness about the potential infection of the virus (43, 44). In addition, studies have reported that women experience more fear and anxiety (45, 46); however, they are more resilient and deal well in difficult times (33). Besides this, some aging people are at lower risk of COVID-19 fear (32, 34), which can be attributed to these adults' resilience and coping strategies (47, 48). Furthermore, older adults' successful involvement in community and family-related activities, favorable physical and mental health would have contributed to their resilience resulting in less fear in the older population in comparison with the younger populations – which is suggested to focus on policy actions.

One of the studies by Jaspal et al. (39) has identified the association between religion and levels of fear of COVID-19 and found that Muslims demonstrated higher levels of fear than Christians. This was associated with their sources of information and other stressors. COVID-19 fear was also associated with eating disorders in a sample in Lebanon (37). Some studies have also tried to explore the pathways through which several factors affect mental health. Fear of COVID-19 was found to be associated with job insecurity and depression, insomnia etc. (49, 50), whereas Mahmud et al. (51) found a mediating role of fear of COVID-19 infection between depression related to COVID-19 and career anxiety. In addition, there seems to be an association between the information people look up through various sources and fear (3, 39). Intense fear can influence decision-making capacities, emotional regulation capacities, and relationship issues in people; which is suspected to be considered in policy practice (52).

The extent of COVID-19 fear may influence an individual's participation in daily life activities and follow up with the guidelines introduced by the government. Most of the included studies examined anxiety and depression and other mental health problems by established assessment tools, although it is fear of COVID-19 which was assessed by the developed tool, Fear of COVID-19 Scale, in a total of 6-studies. Fear of COVID-19 Scale has good psychometric properties and is being widely used to measure fear related to the COVID-19 pandemic (53). Therefore, it is recommended to be considered in future research as fear is a key source of anxiety and distress-related mental health problems (49). Besides, all of the studies were carried out by online surveys, which increases the risk of potential for selection bias. These studies might not represent the true population due to the over-representation of certain groups like women and younger adults. In addition, all studies except one have a cross-sectional design; therefore, causal relationships reported by the individual studies cannot be inferred. Although studies included in this review were from various parts of the world, generalizations should be made more cautiously.

Another factor that needs to be considered here is the occupation of the participants included. Though the current review did not include studies done specifically on health care workers, it is unsure whether the included studies herein were conducted on the general population, including healthcare workers. Therefore, it is suggested to provide more information on study participants to make a better comparison across studies because healthcare professionals are found to have higher fear of COVID-19 due to higher exposure in healthcare settings, leading to suicide (54, 55). Another drawback is that none of the included studies reported any information related to the participants' mental health disorders, which may attribute fear of COVID-19 to a great extent (56).

Most of the studies included in the current review assessed the fear during the initial phases of the pandemic, that is, from March to May 2020, when the whole world was facing the first wave of the COVID-19 pandemic. Associations existed between seeking information on COVID-19 related information on social media and its fear (57), which could have been more during the initial stages of the pandemic. The studies included have assessed fear using self-developed items that are not standardized, and hence the reliability of the results obtained can be questionable. Nevertheless, a few studies have used the fear of COVID-19 scale to assess the extensively used fear and evaluate fear explicitly related to COVID-19. Furthermore, most of the studies included are cross-sectional in nature the temporal relationship between the COVID-19 infection and fear cannot be inferred. In addition, the quality of the included study (e.g., time length of the survey, the validity of the measurement tool, and how statistical significance of the association factors) could be added to construct the concrete of the study finding interpretation, which may limit the findings. However, being one of the first approaches summarizing the fear of COVID-19, the limitations of this scoping review are supposed to be addressed in further reviews.



CONCLUDING REMARKS

The COVID-19 pandemic has helped draw attention to the issues that affect physical and mental health. Studies that further our understanding of these issues are just gathering up, where the present review adds baseline information to this context. However, it is important to consider the long-term consequences of the pandemic as this pandemic unfolds at different speeds in various parts of the world. Low-and middle-income countries that are struggling with resources to fight the disease and dealing with a huge burden of poverty and hunger have gotten more than they can handle. Fear of COVID-19 has induced unwanted reactions in people from running away from their livelihoods to commit suicide to an increase in domestic violence. It is important to understand what people are afraid of during these pandemics, the associated factors, and how this can be alleviated or at least be managed. Long-term effects of COVID-19 fear can be dangerous and grow into adverse effects later in life. This review illustrated that people are afraid of getting infected either for themselves or their loved ones. Mostly women, younger adults, and information gathered through media are associated with the fear of COVID-19. It is important to keep in mind that several programs try to induce fear to improve compliance for protective behavior. However, studies have demonstrated that this strategy does not work (58). Therefore, these messages should be informative rather than being fear-inducing. This review underlines the fact that further studies are required investigating fear of COVID, as the world is moving into the second year of the COVID-19 pandemic with more aggressive infections sweeping many areas.

Being one of the first reviews in this context, the findings are anticipated to be helpful to predict the possible solutions for reducing fear of COVID-19 and facilitate further studies on strategies of how to alleviate such a stressful situation. The vulnerable population and associated factors of COVID fear identified through this review may help policymakers develop appropriate strategies to handle the current crisis of long-term effects of the pandemic on people's mental health.
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This study aimed to clarify the adaptation features of University students exposed to fully online education during the novel coronavirus disease 2019 (COVID-19) pandemic and to identify accompanying mental health problems and predictors of school adaptation. The pandemic has forced many universities to transition rapidly to delivering online education. However, little is known about the impact of this drastic change on students' school adaptation. This cross-sectional study used an online questionnaire, including assessments of impressions of online education, study engagement, mental health, and lifestyle habits. In total, 1,259 students were assessed. The characteristics of school adaptation were analyzed by a two-step cluster analysis. The proportion of mental health problems was compared among different groups based on a cluster analysis. A logistic regression analysis was used to identify predictors of cluster membership. P-values < 0.05 were considered statistically significant. The two-step cluster analysis determined three clusters: school adaptation group, school maladaptation group, and school over-adaptation group. The last group significantly exhibited the most mental health problems. Membership of this group was significantly associated with being female (OR = 1.42; 95% CI 1.06–1.91), being older (OR = 1.21; 95% CI 1.01–1.44), those who considered online education to be less beneficial (OR = 2.17; 95% CI 1.64–2.88), shorter sleep time on weekdays (OR = 0.826; 95% CI 0.683–.998), longer sleep time on holidays (OR = 1.21; 95% CI 1.03–1.43), and worse restorative sleep (OR = 2.27; 95% CI 1.81–2.86). The results suggest that academic staff should understand distinctive features of school adaptation owing to the rapid transition of the educational system and should develop support systems to improve students' mental health. They should consider ways to incorporate online classes with their lectures to improve students' perceived benefits of online education. Additionally, educational guidance on lifestyle, such as sleep hygiene, may be necessary.

Keywords: school adaptation, mental health, online learning, University students, COVID-19


INTRODUCTION

With the onset of the novel coronavirus disease 2019 (COVID-19) pandemic, in 2020 (1), several countries adopted emergency measures, such as quarantines, restrictions on movement, and urban lockdowns to prevent the spread of infection. In Japan, a state of emergency was declared on April 7, 2020, requesting people to refrain from leaving their homes. Resultantly, many people have had to change their lifestyle (2), affecting work, leisure, and student life. Most universities have rapidly transitioned their educational programs from traditional face-to-face teaching to online delivery modes (3–5). The majority of University students in Japan were suddenly exposed to a fully online education system. Prior to the pandemic, several studies sought to investigate the advantages and disadvantages of online education, while integrating them into traditional classes (6, 7). However, long-term and large-scale surveys, in which many students experience an accumulative burden of physical and mental conditions, are very difficult to implement because of ethical considerations. Coincidentally, changes in the educational system with the onset of the COVID-19 pandemic provided the first opportunity to examine the effect of applying a fully online education system for a long period on many University students.

On the one hand, the literature has revealed the following advantages of online education during the pandemic: remote learning, accessibility of programs, and asynchronous learning (8). On the other hand, there are also several disadvantages. For example, some studies identified the following challenges of online courses: technological problems related to communication, student assessment, use of technology tools, and uncertainty about assessments or exams (4, 9). Although the various impacts of online education on students have been attracting attention in recent years, very few studies have been conducted to evaluate students' adaptation to online education. As a crucial issue regarding school adaptation, many previous studies have reported increased mental health problems, such as anxiety, depression, or stress, among University students during the COVID-19 pandemic (10–12), while identifying several associated factors such as demographic features or lifestyle habits including diet and sleep. In contrast, to the best of our knowledge, limited data exist to investigate the mental health features of University students during the COVID-19 pandemic in the context of adaptation to online education. Given that the social isolation measures during the COVID-19 pandemic, as with lockdowns or quarantines, may cause mental health distress (13, 14), a fully online education system potentially increases the likelihood of students developing mental health problems.

This study aimed to clarify the features of school adaptation in University students exposed to a fully online education system during the COVID-19 pandemic and to identify the accompanying mental health problems and predictors of school adaptation.



METHOD


Participants

This study was conducted at Osaka University in Osaka Prefecture, Japan, from July 27, 2020 to August 10, 2020. Participants were regular affiliation students in their first year of undergraduate study who were currently enrolled at Osaka University, excluding those temporarily absent or studying abroad. In the Japanese education system, University students, with the exception of first year undergraduates, have few opportunities to attend common classes due to faculty-specific experiments or academic activities. As such, this study focuses on just the first year of undergraduate study to reveal the impact of sudden exposure to a fully online education system. Inclusion criteria were enrolment in all online-type lectures, which consisted of real-time classes, on-demand classes, and lecture material distribution classes. Students were excluded if they had any missing assessment data.



Procedure

This study was a part of the survey which sought to investigate the content and feature of online education provided to University students in the Osaka University during the COVID-19 pandemic, while also focusing on the characteristics of school adaptation and mental health for them. This study used a cross-sectional and observational design. The survey used an online questionnaire for all potential participants to assess their attendance status for online classes and mental health parameters. The study tool was distributed among participants by the online education support system of Osaka University and accessed by them using their own PC, tablet, or smartphone. In the online education support system, information about all students in Osaka University was registered. Students could not make multiple identifiers to answer the questionnaire. The questionnaire included a written explanation that completing the questionnaire implied informed consent; participation in the study was voluntary; and no negative consequences would occur if they chose not to participate.

In total, 15,194 undergraduate students were registered at Osaka University. First year undergraduate students comprised 22.4% of the total number of students. The online questionnaire was sent to 3,294 students; 1,824 students responded (55.4%). Based on the eligibility criteria, 1,259 students (38.2%) were included in the analysis (Figure 1).
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FIGURE 1. Flow diagram of participants who met inclusion/exclusion criteria.




Measures

The questionnaire employed in this study is presented in the Supplementary File. Further details of the measures are presented below under the respective variable subsections.



Demographics

The demographic data of the participants were obtained via the online education support system of Osaka University. The variables included their sex and age. The faculty of the respective classes that participants attended were also assessed since it was postulated that the degree or content of students' experience with online classes were likely to vary depending on the faculty member.



Impression of Online Education

Participants were asked to evaluate the level of subjective benefits of online education on a scale of 1 to 5 (questionnaire presented as item 6 in the Supplementary File); lower ratings indicated that online education had more advantages than face-to-face education. Participant responses were classified into yes (score of 1 and 2), no (score of 4 and 5), or not applicable (score of 3).



Study Engagement

The Japanese version of the Utrecht Work Engagement Scale for Students (UWES-S-J) was used to assess study engagement (15). It consists of 14 items with three sub-domains: vigor, dedication, and absorption. All items were rated on a 7-point scale (0 = never; 6 = always). Total scores ranged from 0 to 84; higher scores indicated better study engagement. The terms of each question were modified for assessing engagement with online education.

The UWES-S-J has been reported to show good reliability and validity for the assessment of study engagement among Japanese students (15). The internal consistency and test–retest reliability were Cronbach's α = 0.95 and r = 0.66 (p < 0.01), respectively. As for the criterion-related validity, there were significant correlations among the UEWS-S-J, social support, resilience, and subjective happiness.



Mental Health

Participants were asked to evaluate the level of their current stress on a scale of 1 to 4, with 1 being a little stressed and 4 being very stressed. Fatigue, anxiety, and depression were each assessed as a binary variable, with 1 defined as yes and 0 as no.



Lifestyle Habits

Participants were asked to report their total sleep time on both weekdays and holidays during the past month on the following scale: 1 = <5 h, 2 = 5–6 h, 3 = 6–7 h, 4 = 7–8 h, 5 = 8–9 h, and 6 = >9 h. These scores were replaced with approximate times: 4.5, 5.5, 6.5, 7.5, 8.5, and 9.5 h, respectively. Degree of restorative sleep in the past month was assessed on a scale of 1–4 (1 = very good; 4 = not good at all).

Regarding eating habits, the mean number of meals and snacks per day in the past month were assessed on the following scale: 1 = 0, 2 = 1, 3 = 2, 4 = 3, and 5 = ≥4. The score of 5 was replaced with 4 times per day in the statistical analysis.



Statistical Analysis

Descriptive statistics were calculated for all variables. A two-step cluster analysis tested whether different groupings could be found based on the two indicators of study engagement and stress, which are important factors for maintaining better adaptation to college life (16, 17). Notably, the cluster analysis determined the number of clusters by the pattern-detection algorithm and not by the researcher's judgment. The Bayesian information criterion was calculated to identify the optimal quality of the clustering model. The two-step cluster analysis identified three clusters. Analysis of variance (ANOVA) with Welch adjustment, the Kruskal–Wallis test, and the chi-square test were employed to compare data among the three clusters. Effect size was calculated by η2 with ANOVA and Cramer's V with the chi-square test. Variables with a significant difference were subjected to post-hoc tests using the Games–Howell test, Dann–Bonferroni correction, and Bonferroni correction.

To examine differences in the proportion of participants with mental health problems between different groups based on cluster analysis, Cramer's V with chi-square test was used to compare the presence of fatigue, anxiety, and depression. Items with a significant difference were subjected to pots-hoc test using the Bonferroni correction.

To identify predictors of cluster membership, a logistic regression analysis was performed while controlling for potential confounders. The variables were category of cluster membership as a dependent variable. Two clusters with the highest and lowest mental health problems were regarded as the dependent variable. Sex (male vs. female), age, faculty (science vs. humanities), subjective benefits of online education (yes vs. no/not applicable), and lifestyle habit factors were the independent variables. Independent variables with the following two criteria were excluded to avoid multicollinearity: Pearson product-moment correlation coefficient among independent variables >0.70; and variance inflation factor >10. The sample size required for this logistic regression was over 90 participants in the smaller of the two outcome groups, in which the event per variable of 10 was calculated. The present study achieved this criterion.

All analyses were conducted using SPSS 27; a p-value of < 0.05 was considered statistically significant.



Ethical Considerations

All procedures contributing to this work complied with the ethical standards of the relevant national and institutional committees on human experimentation and with the Helsinki Declaration of 1975, as revised in 2008. All procedures involving human subjects were approved by the ethics committee at the Institute for Datability Science of Osaka University (July 21, 2020).




RESULTS


Participant Characteristics and Cluster Classifications

Table 1 shows the characteristics of the 1,259 students. Most participants were male (64.6%). The mean age of the sample was 18.67 years (.78), ranging from 18 to 24 years. Among them, 785 participants (62.5%) were enrolled in the science faculty and the remaining participants (37.5%) were part of the humanities faculty. Significant differences were observed among three clusters in terms of age, UWES-S-J score, stress, benefits of online education, sleep time on weekdays, restorative sleep, and number of meals, but not in terms of sex, faculty, sleep time on holidays, and number of snacks.


Table 1. Participant characteristics and cluster classifications.
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Two-step cluster analysis based on the UWES-S-J score and the level of current stress determined three clusters. Figure 2 shows the distribution of each score among the clusters. The first cluster (school adaptation group) had the highest UWES-S-J scores and lowest levels of current stress. The second cluster (school maladaptation group) showed the lowest UWES-S-J scores and somewhat high levels of current stress. The third cluster (school over-adaptation group) had somewhat high UWES-S-J scores and the highest levels of current stress. Significant differences existed among the three groups in terms of age, subjective benefits of online education, total sleep time on weekdays, degree of restorative sleep, and mean number of meals per day (Table 1). The effect size was small to medium.


[image: Figure 2]
FIGURE 2. Score distribution of the three clusters in UWES-S-J and current stress. UWES-S-J, Japanese version of the Utrecht Work Engagement Scale for Students. The left figure shows the distribution of the UWES-S-J total score among three clusters. The right figure shows the distribution of the level of current stress score among the three clusters.




Mental Health Problems

Figure 3 compares the proportion of participants with mental health problems.


[image: Figure 3]
FIGURE 3. Proportion of mental health problems according to the three clusters. Chi-square test with Bonferroni correction ***p < 0.001, **p < 0.01, *p < 0.05. Participants in the school over-adaptation group significantly had the most anxiety and depression among the three groups. Participants in the school maladaptation and over-adaptation groups had significantly more fatigue than those in the school adaptation group. The effect size regarding the comparison of fatigue, anxiety, and depression was medium to large (Cramer's V = 0.392, 0.436, and 0.408, respectively).


Participants in cluster 3 (school over-adaptation group) significantly evinced the most mental health problems, except for fatigue. Those in cluster 1 (school adaptation group) had the lowest mental health problems. Participants in Cluster 2 (school maladaptation group) had significantly more fatigue, anxiety, and depression problems than those in cluster 1. The effect size for the comparison of fatigue, anxiety, and depression was medium to large (Cramer's V = 0.392, 0.436, and 0.408, respectively).



Logistic Regression Analysis

Table 2 demonstrates the logistic regression results. The dependent variable is membership of the school over-adaptation group with reference to the school adaptation group. The overall model explained 67.6% of the variance. The model's goodness of fit was acceptable (Hosmer–Lemeshow test, p-value = 0.946). Sex, age, subjective benefits of online education, total sleep time on weekdays and on holidays, and degree of restorative sleep were significant predictors of cluster membership. Students who were female, older, considered online education to be less beneficial, had shorter total sleep time on weekdays, had longer total sleep time on holidays, and had worse restorative sleep were more likely to be classified into the school over-adaptation group.


Table 2. Logistic regression analysis predicting school over-adaptation.
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DISCUSSION

This study clarified characteristics of school adaptation in University students exposed to the drastic transition in the educational system from traditional face-to-face classes to fully online classes during the COVID-19 pandemic, while also exploring the accompanying mental health problems and factors associated with school adaptation. Two major findings emerged. First, after the participants were statistically classified into three groups based on study engagement and stress in the two-step cluster analysis (school adaptation, school maladaptation, and school over-adaptation), the school over-adaptation group was found to have the most mental health problems among the three groups. Second, participants who were female, older, considered online education to be less beneficial, and had shorter total sleep time on weekdays, longer total sleep time on holidays, and worse restorative sleep were more likely to belong to the school over-adaptation group.

The two-step cluster analysis statistically linked the three school adaptation groups according to study engagement and stress. This implied that some students who suddenly experienced fully online education superficially adapted to the new school environment while exhibiting many mental health problems. The present results differ from a previous study that found three patterns of school success in a period with the usual education system: well-adjusted average academic achiever; average-adjusted high achiever, and low-adjusted low achiever (18), although it is difficult to compare the findings directly owing to methodological differences. Difficulty in maintaining motivation could explain the characteristics of school adaptation in students exposed to online education. A previous study (4) examined challenges to online education, in which some students positively preferred online education, while others considered it unacceptable, suggesting that not all students could adapt to the rapid transition to a new academic environment. The present results may support the findings of Terenko and Ogienko (19), who showed that a significant concern with administering online learning was maintaining students' motivation, an important factor for school adaptation. Moreover, during the COVID-19 pandemic, students' motivation was more likely to be affected by their living environment, economic conditions, or lack of psychosocial activities, such as communication with friends or extracurricular activities, and the transition of the education mode (20, 21). Indeed, this study found that students in the school maladaptation and over-adaptation groups presented more mental health problems, such as fatigue, anxiety, and depression, although the causes of these mental health problems could not be clearly determined. This finding is in line with several other studies that have demonstrated psychological stress and low well-being in University students during the COVID-19 pandemic (22, 23). Academic staff should particularly recognize the presence of a school over-adaptation cluster whose members can barely maintain high study engagement while exhibiting high levels of stress during rapid transitions.

Participants who were female, older, experienced poor subjective benefits of online education, and had shorter sleep time on weekdays, longer sleep time on holidays, and worse restorative sleep were more likely to be in the school over-adaptation group, based on the logistic regression analysis. To the best of our knowledge, limited data exist regarding the predictors of school over-adaptation for students undergoing fully online education during the COVID-19 pandemic. An interesting new finding is that students who did not recognize the advantages of online education were more likely to be classified in the school over-adaptation group. Thus, academic staff should consider how to utilize online classes with their lectures to improve students' ratings of subjective benefits of online education. The result concerning sleep problems is partly in line with other studies that have demonstrated an association between sleep difficulties and stress or mental health problems in University students, although these were not particular to the COVID-19 pandemic (24, 25). Concerning demographic variables associated with school adaptation, this study found that female and older students were significantly more likely to experience school over-adaptation during the COVID-19 pandemic. The association of sex and age with school adaptation among University students has been a controversial issue (17, 26–28). Cabras and Mondo (29) indicated that sex could play an important role in building a person's coping strategy. In general, late adolescent girls are more likely than boys to use emotion-focused coping strategies (30), which may require mutual face-to-face interaction with others or enrichment of leisure activities. Such emotion-focused coping strategies that female students prefer to use might be restricted during the COVID-19 pandemic due to social distancing or stay-at-home requirements. This restriction of coping strategies may explain why female students had higher odds of over-adaptation for inexperienced stress in the sudden transition of the education system from face-to-face teaching to the online mode. This explanation is partially supported by a previous study which found a more pronounced negative effect of the COVID-19 pandemic on female students' academics, social isolation, stress, and mental health compared to male students (11). Regarding the effect of age on school adaptation, the present study's finding differs from several previous studies which showed that older University students tended to have a better perception of online education than younger students (31, 32), although the outcome of adaptation for the rapid transition in the education system in the present study is not comparable to those studies. This difference might be explained by the range in the level of education targeted in each survey. The previous studies focused on students in different years of undergraduate study, while the present study included only those in the first year. Detailed research is needed to address these differences in sex and age in school adaptation of University students during the COVID-19 pandemic.

This study has several limitations. First, the cross-sectional design precludes comparison of students' temporal changes with the transition from face-to-face to online programs. Pre-existing mental health problems have been predicted to affect students' current outcomes during the COVID-19 pandemic (33). Social support from family or friends could also affect University students' mental health problems (34). Therefore, longitudinal methods should be employed to further address temporal changes in their mental health. Second, this study did not include other factors, such as changes in participants' economic situation, interactions with friends, or daily living activities, which would have been disturbed by the COVID-19 pandemic. This limitation suggests the need for further investigation to understand several potential factors affecting the high stress levels of students in the school over-adaptation and maladaptation groups. Third, the study lacked robust and validated measures for stress, depressive symptoms, anxiety, sleep, and eating habits to evaluate the underlying associations accurately. Although this study comprehensively assessed various issues associated with University students' life, by considering a large sample and including factors such as mental health problems or lifestyle habits, the lack of validated measures could affect data accuracy. Fourth, this study included only students in the first year of undergraduate study, who provided complete assessment data, from a single University without a comparison group, although Osaka University is one of the largest national universities in Japan and has 11 undergraduate and 16 graduate schools. The finding of this study may not be generalizable for postgraduate students or the entire undergraduate student population in Japan. Collectively, a prospective study to comprehensively investigate the potential effects of these factors on students' engagement is needed. Despite these limitations, an important strength was that the methodology employed in this study enabled an exploratory investigation of school adaptation to the rapid transition of the education system in a large sample of first year undergraduate students using an online questionnaire. Additionally, the present study focused on undergraduate students in terms of both mental health and online education, while many previous studies sought to indirectly address the issues associated with each of the domains.

This is the first study to reveal the characteristics of school adaptation in University students exposed to a fully online education system during the COVID-19 pandemic, and to identify the mental health characteristics and factors associated with school adaptation.

The results suggest that academic staff members should provide extensive counseling to support students' mental health to prevent overlooking the existence of school over-adaptation and its risk factors, although providing online programs requires substantial resources. Future studies should identify temporal changes in students' mental health using comprehensive assessment tools. Students' perception of online education would play an important role in examining the effect of the rapid transition from traditional face-to-face teaching to online education.
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Purpose: To evaluate the knowledge, anxiety, depression, and sleep quality toward COVID-19 among Chinese medical staff from tertiary and basic-level hospitals in central south areas of China.

Method: A structured questionnaire was composed of Demographic and clinical characteristics of medical staff, Knowledge toward COVID-19 including epidemiology and clinical manifestations, The Self-rating anxiety scale (SAS), Center for Epidemiologic Studies Depression Scale (CES-D), and The Pittsburgh Sleep Quality Index (PSQI). It was administered to medical staff from tertiary hospitals (Group A) (n = 407) and basic-level hospitals (Group B) (n = 388) during February 2020 and May 2020.

Results: Medical staff in group A had a stronger knowledge toward COVID-19 than group B (23.69 ± 5.83 & 18.15 ± 6.35, p < 0.001). Mild anxiety symptoms were found in both groups. The SAS scores (Mean ± SD) of group B were 58.87 ± 10.17, which was significantly higher than that of group A (52.59 ± 12.09, p < 0.001). There were no significant differences in CES-D scores between the two groups (p = 0.981). The mean score of total PSQI in group B (8.41 ± 3.03) was statistically higher than that of group A (7.31 ± 3.74, p < 0.001). Additionally, the scores of sub-components of group B, including subjective sleep quality, sleep latency, sleep disorder, sleeping medication use and daytime dysfunction, were significantly higher compared to Group A (p < 0.05).

Conclusions: Our study showed greater anxiety, more severe depression and poorer sleep quality among medical staff in central south areas of China during the COVID-19 outbreak. Additionally, compared to the tertiary hospital group, medical staff from basic-level hospitals had poorer knowledge toward COVID-19 and worse mental health conditions. In addition, residence, specialty, title and education level may also be factors of knowledge of COVID-19 and psychiatry problems. In light of this information, more attention should be paid to early identification and intervention of symptoms of anxiety and depression in susceptible medical staff from the basic-level hospitals.

Keywords: knowledge, anxiety, depression, sleep quality, medical staff, COVID-19


INTRODUCTION

The 2019 coronavirus disease (COVID-19) epidemic, which is the largest outbreak of atypical pneumonia since the severe acute respiratory syndrome (SARS) outbreak in 2003, is still a global health threat by far (1). The outbreak was first revealed in Wuhan City, Hubei Province, in late December 2019 when clusters of pneumonia cases of unknown etiology were found to be related to epidemiologically linked exposure to a seafood market and untraced exposures (2). Compared with SARS, COVID-19 has the characteristics of a long incubation period, no obvious upper respiratory symptoms, and strong infectivity (3). The COVID-19 outbreak has been declared by the World Health Organization (WHO) as a public health emergency of international concern on 30th January 2020, and a pandemic disease on 11th March 2020 (4). Globally, 13th August 2021, there have been 205,338,159 confirmed cases of COVID-19, including 4,333,094 deaths, reported to WHO (5).

Since the outbreak, the Chinese government has implemented strict public health measures against the spread of COVID-19 and dispatched medical staff from all over the country to support the first line of Hubei epidemic situation (6). A lockdown with travel restrictions was imposed on Wuhan on 23th January 2020, which was an unprecedented measure to restrict the spread of the virus. The quarantine was extended to other provinces and cities within days, affecting more than 50 million people in total. As of the end of data collection, there had been 84,565 confirmed cases in China, accompanied by a daily maximum of 15,152 diagnoses (5). It was a remarkable fact that the epidemic of the central south regions was the most serious in China, especially in Hubei province. At the same time, according to the published data from Wuhan, the bed occupancy rates in nearly all the tertiary hospitals were above 90%. In other words, medical staff were under both the heavy work pressure and psychological pressure of worrying about being infected (7). Previous researches indicated profound and wide range of psychosocial impacts on people at the individual, community, and international levels during the outbreak, which could not be ignored by us. Many individuals stayed at home and socially isolated themselves to prevent being infected, leading to a “desperate plea” (8, 9).

In addition, medical staff may also develop psychiatric disorders during the epidemic. During the SARS-CoV outbreak in Singapore, nearly 27% of health care workers reported psychiatric symptoms in 2003 (10). Moreover, post-traumatic stress disorder symptoms were found in medical staff that performed MERS-related tasks during the Korean outbreak in 2015. Studies during the Ebola outbreaks in Sierra Leone in 2014 and the Democratic Republic of the Congo in 2018 indicated those who were in direct contact with infected patients had higher levels of anxiety and the impact of stigma (11). Also, emergency professionals showed more severe post-traumatic stress disorder (PTSD) symptoms than staff in the psychiatric ward because of the feeling of interpersonal isolation and the fear that they would transmit the virus to their families (10). Medical staff also stated that the shortage of masks and health equipment made them more worried about being infected, and the use of heavy protective suits and N95 masks made communication between staff members difficult with related psychological distress (10). During the COVID-19 emergency, medical staff in China have dealt with a high risk of infection and inadequate protection from contamination, frustration, discrimination, patients with negative emotions, overwork, isolation, and a lack of contact with relatives (12). Recent studies revealed mental health problems, such as anxiety, depressive symptoms, insomnia and fear, among Chinese medical staff under such high work pressure. These mental health problems not only affected the attention, understanding and decision-making capacity of medical staff but also had a lasting effect on their overall well-being (12, 13). Psychological symptoms of COVID-19 on medical staff have been studied in previous researches. It was worth mentioning that several studies suggested that specific demographic characteristics may both affect the knowledge, attitudes as well as mental status of medical staff (14–16). Bhagavathula et al. indicated a correlation between certain demographic characteristic, such as age and occupation, and both inadequate knowledge and worse mental status toward COVID-19 (17). Besides, previous studies found hospital levels were related to their health workers' attitudes and knowledge toward certain diseases, such as epilepsy (18). However, there is still no research on whether the level of hospitals would affect the knowledge and mental status toward COVID-19 among medical staff in China. We assumed that the level of the hospitals could affect the knowledge and mental status toward COVID-19 among medical staff in China at the early stage of COVID-19. Therefore, the aim of the present study is to comprehensively evaluate the knowledge and mental status toward COVID-19 among medical staff in central south regions of China, and analyze whether they are related to demographic characteristics, especially the hospital levels.



MATERIALS AND METHODS

This cross-sectional questionnaire-based study was conducted between February 2020 and May 2020, which was a random sampling and performed after approval from the Ethics Committees of the Xiangya Hospital, Central South University. The purpose of the study was explained to the participants prior to distributing the questionnaire and the participants were required to answer the questionnaire without any intervention by the external factors, such as noises, hints and suggestions from others. Written consents were obtained and all questionnaires were administered anonymously. In order to reduce the risk of COVID-19 infection caused by face-to-face contact, all the participants in our study were enrolled via online questionnaire named Wenjuanxing, a platform providing functions equivalent to Amazon Mechanical Turk. The questionnaire link was distributed by the listed authors and some volunteers.


Study Population

Medical staff were classified into two groups according to the level of hospitals they worked in based on the Hospital Classification Standards in China. General hospitals in China are categorized into three levels: the first-level hospitals should provide the basic medical care, prevention, rehabilitation, and health care services in small or medium-sized towns (18), the second-level hospital hospitals have to provide diagnosis and treatment of common and frequently occurring diseases, receiving referral patients from primary medical institutions and tertiary hospitals and undertaking teaching, training and scientific research tasks (18, 19), and the third-level hospitals are responsible for providing the maximum range of medical knowledge and technical infrastructure in diagnostics and treatment of almost all diseases (18, 20). In this study, the first-level and second-level hospitals were considered as basic-level hospitals and the third-level hospitals were considered as tertiary hospitals.

Group A comprised of medical staff from some tertiary hospitals and Group B comprised of medical staff from basic-level hospitals. The Level III hospitals selected by our study were regional medical centers, representing the large geographical and socio-economical parts of the Central South Areas of China, including Hunan, Hubei, Guangdong and Guangxi Provinces. Three to four tertiary hospitals were randomly chosen in each of these provinces. Finally, a total of 12 tertiary hospitals agreed to participate in this study. Three to four basic-level hospitals were randomly selected in each of all four regions (Center, North, Southwest, and Southeast) to get a representative view and mental status of medical personnel from multitudinous parts. Among the 12 invited hospitals, 8 different basic-level hospitals agreed to participate, which were usually located in rural or remote mountainous areas. Concerns of personal information disclosure was the main reason for the refusal. In addition to the willingness to participate in the research, the inclusion criteria for doctors and nurses with different specialties in hospitals was to be actively practicing at least a 6-month work experience. Participants were required to be over 18 years old and were not infected with SARS-CoV-2 during the pandemic break. Individuals who had a history of neurological disease, chronic physical disease, alcohol, or caffeine addiction were excluded from this study. In addition, participants during pregnancy or lactation had been excluded from this study.



Assessment Tools

The questionnaire was composed of five blocks as follows: (1) Demographic and clinical characteristics of medical staff, (2) Knowledge toward COVID-19 including epidemiology and clinical manifestations, (3) The Self-rating anxiety scale (SAS), (4) Center for Epidemiologic Studies Depression Scale (CES-D), and (5) The Pittsburgh Sleep Quality Index (PSQI).


Data Collection Form

The Data Collection Form, a detailed interview form with questions about the general information of the participants, was prepared by the researchers for the purpose of this study. Age, gender, residence, occupation, specialty (Infectious, respiratory, emergency department or ICU, and others), title (Resident: Under training, no qualified independent practice; Attending Physician: Completed training, independent practice; Professor: Completed training, independent practice for more than 10 years with high level) and education level were included in the form.



Knowledge Toward COVID-19

The items in the second domain were extracted from the Guidelines for the Diagnosis and Treatment of 2019-nCoV Infection by the National Health Commission (Trial Version 5), which included epidemiological and clinical manifestations. Knowledge related to COVID-19 was assessed by 7 items, consisting of one choice question and six multiple choice questions where the respondent may only choose a single answer or choose multiple answers (21). Each question was worth 5 points. Points were only scored when the correct options were completely selected and no score would be awarded for a wrong or missed selection. This section was evaluated by scores and the percentage of the correct answers chosen by the participants (22).



The Self-Rating Anxiety Scale

The SAS was introduced by Zung in 1971 for measuring scate anxiety which was a transitory emotional state or condition of the human organism that is characterized by subjective, consciously perceived feelings of tension and apprehension and heightened autonomic nervous system activity (23). The Chinese version of SAS has been verified to have high internal consistency with Chinese population, whose Cronbach alphas was 0.931. There are 20 items in the scale, with 15 forward grading questions and 5 reverse (24). The total scores of the SAS was 1.25 multiplied by the sum of the scores of the 20 items. The cut-off score was 50, of which 50–59 were classified as mild anxiety, 60–69 were classified as moderate anxiety, and more than 69 were classified as severe anxiety.



Center for Epidemiologic Studies Depression Scale

The CES-D, developed by L.S. Radloff, was a tool for preliminary screening in ordinary people, to assess the frequency of depression symptoms (25). The Chinese version of CES-D has been tested and demonstrated good validity and reliability in general Chinese populations, whose Cronbach alphas was 0.90 (26). CES-D contains 20 items, four of which were reversely scored. The total score <15 indicates no depression symptoms, >16 indicates possible depression symptoms, and >20 indicates depression symptoms.



Pittsburgh Sleep Quality Index

The PSQI, consisting of 7 subcomponents in 18 questions, was developed by Buysse et al. (27). The Chinese version of the PSQI has been validated (Cronbach's alpha 0.87–0.94) (28). The 7 subscales are comprised of Subjective Sleep Quality, Sleep Latency, Sleep Duration, Sleep Efficiency, Sleep Disorder, Sleeping Medication Use, and Daytime Dysfunction. The total score ranges from 0 to 21, with higher scores indicating worse sleep quality. Poor sleep quality was defined as a total score of 7 or more in accordance with previous studies (29).




Statistical Analysis

All demographic data were analyzed descriptively. Continuous data was presented as means and standard variations (Mean ± SD) and nominal data was presented as frequencies and percentages. The differences between the mean scores in demographic characteristics and each items was tested with two independent sample t-test. The Chi-Square test was used for comparison of groups regarding categorical variables. According to the variance analysis and a univariate linear regression model, the scores of SARS, CES-D, and PSQI among medical staff involved in this study were correlated with demographic characteristic. The remaining explanatory variables that were statistically significant were considered for the multivariate model for the mental status of medical staff. Statistical analysis was performed using the SPSS Version 24.0.0.0 (IBM, USA) and p < 0.05 was considered statistically significant.




RESULTS


Demographic Data of Samples

A total of 433 medical staff in tertiary hospital were approached with 26 (6.0%) refusing to be interviewed and 407 (94.0%) agreeing. A total of 429 individuals in basic-level hospitals were approached. Out of these, 41 (9.6%) refused and 388 (90.4%) agreed. A lack of time and concerns of personal information disclosure were most frequently mentioned as a reason for the refusal in both groups. Table 1 showed a similar percentage of gender, age, residence, occupation, specialty, and title in two groups. Education level was the only significant difference between the two groups via the analysis of variance (p < 0.001).


Table 1. Demographic characterists of the study population.
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Knowledge Toward COVID-19 in Two Groups

Regardless of the total scores obtained when it was completely correct or the selection rates of the correct options, the knowledge toward COVID-19 among medical staff in tertiary hospitals was better than basic-level hospitals group (Table 2, p < 0.05). And the multiple linear regression suggested two predictors could explain 17.4% of the knowledge scores (R2 = 0.174, F = 24.878), including hospital level (β = −0.400, p < 0.001), and education level (β = 0.057, p = 0.05) (Table 3).


Table 2. Knowledge related to COVID-19 including epidemiology and clinical manifestations.
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Table 3. Results of multivariate analysis in mental status of medical staff.
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Knowledge of Epidemiology

51.84 and 34.54% of the participants in group A and B individually knew SARS-CoV-2 is the correct name of the virus first-occurred in Wuhan. The pneumonia caused by SARS-CoV-2 was named as “COVID-19,” so nearly 57.48% confused these two concepts in group B (group A, 45.21%; p = 0.001). Droplet transmission, air-borne transmission and contagion were established ways of transmission. The scores of the distribution in group A was significantly higher than that in group B (2.79 ± 2.48 and 2.50 ± 2.50, p = 0.022), such as droplet transmission (99.5 and 97.68%, p = 0.026), contagion (86.98 and 78.35%, p = 0.001), fecal-oral transmission (47.91 and 63.40%, p < 0.001) and mother-baby transmission (11.06 and 19.07%, p < 0.001). Group A has a better understanding of effective SARS-CoV-2 inactivation methods than group B (3.50 ± 2.29 and 2.47 ± 2.50, p < 0.001), including heating at 56°C for 30 min (94.35 and 79.64%, p < 0.001), 75% ethyl alcohol (98.03 and 91.49%, p < 0.001), chlorine-containing disinfectant (79.11 and 62.37%, p < 0.001), and ultraviolet radiation (72.48 and 53.09%, p < 0.001).



Knowledge of Clinical Manifestations

Previous studies indicated the diversity of initial manifestations of COVID-19, including fever, weakness and dry cough, digestive symptoms (nausea, vomiting, and diarrhea), neurological symptoms (headache), cardiovascular system symptoms (palpitation and chest tightness), ophthalmic symptoms (conjunctivitis) as well as only mild limb or back muscle pain. Medical staff in group A had a better understanding of the above symptoms than group B (3.09 ± 2.43 and 1.37 ± 2.23, p < 0.001). When it came to the specimens that could detect nucleic acids of SARS-CoV-2, higher correct rates were found in group A, such as nasopharyngeal swab (98.03 and 87.37%, p < 0.001), sputum (94.35 and 78.86%, p < 0.001), secretion of lower respiratory tract (89.19 and 77.06%, p < 0.001), and feces (87.71 and 72.16%, p < 0.001). In addition, medical staff in tertiary hospitals had a more accurate grasp of the criteria for the release of isolation and discharge of patients than those in basic-level hospitals (4.07 ± 1.94 and 2.82 ± 2.48, p < 0.001).




Degrees of Anxiety Among Chinese Medical Staff

Mild anxiety symptoms were found in both two groups. Furthermore, the SAS scores (Mean ± SD) among medical staff in basic-level hospitals were 58.87 ± 10.17, which was significantly higher than that of the tertiary hospitals group (52.59 ± 12.09, p < 0.001) (Figure 1A). Figure 1B showed that 39.56% of participants in group A and 21.39% in group B had no anxiety symptoms (p < 0.001). In addition, 18.56% of participants in group B had severe anxiety symptoms, with 10.81% of individuals in group A (p < 0.001). The multiple linear regression suggested four predictors could explain 22.4% of the SAS scores (R2 = 0.228, F = 58.12), including residence (β = 0.113, p < 0.001), specialty (β = −0.200, p < 0.001), title (β = 0.170, p < 0.001) and education level (β = 0.057, p = 0.05) (Table 3).


[image: Figure 1]
FIGURE 1. SAS scores (A) and different levels of anxiety (B) of medical staff in tertiary hospitals and basic-level hospitals during the break of COVID-19 (***p < 0.001).




Degrees of Depression Among Chinese Medical Staff

As shown in Figure 2A, there were no significant differences in CES-D scores in group A (9.75 ± 7.26) and group B (12.05 ± 7.13) (p = 0.981). However, 78.43% individuals in group A had no depression symptoms, which was significantly higher than those in group B (69.07%, p < 0.001). Furthermore, definite depression symptoms were found in 6.13% participants in group A and 11.34% in group B (p = 0.006) (Figure 2B). The multiple linear regression suggested four predictors could explain 12.6% of the CES-D scores (R2 = 0.130, F = 29.48), including residence (β = 0.106, p = 0.002), specialty (β = −0.246, p < 0.001), title (β = 0.120, p = 0.002) and education level (β = −0.211, p < 0.001) (Table 3).
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FIGURE 2. CES-D scores (A) and different levels of depression symptoms (B) of medical staff in tertiary hospitals and basic-level hospitals during the break of COVID-19 (***p < 0.001, **p <0.01).




Sleep Quality of Two Groups

The mean score of total PSQI among medical staff in basic-level hospital (8.41 ± 3.03) was statistically higher than that of participants in tertiary hospital (7.31 ± 3.74, p < 0.001) (Figure 3A). The scores of sub-components of group B, including subjective sleep quality, sleep latency, sleep disorder, sleeping medication use and daytime dysfunction, were significantly higher compared to Group A (p < 0.05) (Figures 3B–H). The multiple linear regression suggested three predictors could explain 5.5% of the PSQI scores (R2 = 0.058, F = 16.35), including hospital level (β = 0.152, p < 0.001), residence (β = 0.096, p = 0.006) and specialty (β = −0.139, p < 0.001) (Table 3).


[image: Figure 3]
FIGURE 3. Comparison of groups in terms of the total Pittsburg Sleep Quality Scale Score (A) and subscale scores (B–H) (***p < 0.001, *p < 0.05).





DISCUSSION

This study was one of the first hospital-based attempts to investigate the knowledge, anxiety, depression and sleep quality of medical staff in China during the outbreak of COVID-19 and analyze whether they were associated with some demographic characteristics, especially the hospital levels. Our study showed greater anxiety, more severe depression and poorer sleep quality among medical staff in the central south areas of China. Additionally, compared to the tertiary hospital group, medical staff from basic-level hospitals had poorer knowledge and worse mental health conditions.

Previous studies demonstrated the prevalence of stress, anxiety, depression, and insomnia within not only the front-line healthcare workers caring for COVID-19 patients (30), but also medical staff working in their respective hospitals during the epidemic outbreak (31), which was consistent with our results. These psychiatry problems were closely related to numerous factors, such as the fear of contracting the disease and infecting family members, stressful shifts and little rest, leading to a state of psychological and physical tension capable of activating pathological behaviors (32, 33). These mental health problems affected the efficiency of fighting against COVID-19, as well as their overall well-being (34). Understanding the mental health response after public health emergencies could help medical staff and communities prepare for a population's response to an epidemic or a disaster (35). Therefore, it is important to control and prevent mental disorders of these medical staff for control of the epidemic and their long-term health. Some policies, measures and interventions have been taken in China to reduce the pressure on medical workers and address these mental disorders, such as establishing a shift system and online platforms with medical advice and identifying medical staff infected with COVID-19 while at work as work-related injuries (12, 36). It is worth mentioning that the National Health Commission of China published a national guideline of psychological crisis intervention for COVID-19 on 27th January, 2020, which was the first to initiate the guidance to provide multifaceted psychological protection of the mental health of medical staff in China (36).

Some demographic characteristics have been found to be related with health workers' knowledge and attitudes toward a certain disease, including age, title, education level, and hospital levels (14–16). Yang et al. indicated the knowledge and response to seizures among medical staff in tertiary hospitals were better than those of basic-level hospitals (18). Interestingly, we found the level of hospitals may also affect their health workers' understanding of COVID-19 during the epidemic outbreak. In China, medical resources are unevenly distributed, such as resources of equipment and talents, and are mainly concentrated in developed cities and high-level hospitals (37). We considered the medical curiosity as the main cause of the significant difference in the knowledge toward COVID-19 between the participants from tertiary and basic-level hospitals, which has been reported in recent studies (38, 39). Interestingly, studies of educational psychology revealed that the trait of curiosity is positively associated with academic achievement and the educational process may affect the state of curiosity of medical students (40). So how to maintain the medical curiosity is one of the main problems faced by the modern medical education. Only by being curious about their own abilities, can medical staff maintain a state of rapidly evolving medical knowledge and skills (41). Furthermore, medical education in China has emphasized the importance of treatment more than prevention for a long time. Specifically, the proportion of public health courses is relatively small in the current system of clinical medical education, and there are few opportunities for clinical medical students to participate in public health practice (22, 42). As a result, many medical workers were infected unexpectedly in the early stage of the epidemic, due to the insufficient public health literacy, especially in the basic-level hospitals (43). So it is important to expand the training of epidemic prevention talents and strengthen the teaching management of public health and preventive medicine, not only in medical school, but also in basic-level hospitals (44).

Several studies showed the high level of occupational stress and burnout among nurses could lead to anxiety, depression, and insomnia (45). Moreover, the risks of the these psychiatric problems in healthcare-seeking nurses were influenced by age, gender, job tenure, and hospital level (45). Nurses working in regional and local hospitals had higher hazard ratios for these psychiatric problems than the medical center group. Similarly, compared to the tertiary hospital group, greater anxiety, more severe depression and poorer sleep quality were found in medical staff from basic-level hospitals during the early stage of COVID-19. The different workloads and stressors among different hospital levels maybe the main reason for this finding. In addition, the discrepancies in the accessibility of help and barriers to help-seeking among different hospital levels maybe another possible explanation (46). In fact, the fear of the unknown could lead to high anxiety levels in both healthy people and people with preexisting mental health problems (47). The poorer knowledge of COVID-19 may explain the worse mental status among medical staff from basic-level hospitals. They did not know how to deal with patients unwilling to be quarantined at the hospital or did not cooperate with medical measures. However, Milgrom et al. found the anxiety scores among internal medicine residents were not a function of hospital level (48). The different epidemic situation in different regions may explain this discrepancy. Importantly, more attention should be paid to early identification and clinical psychological interventions of symptoms of anxiety and depression in susceptible medical staff from the basic-level hospitals during the epidemic (6, 49).

However, there are some limitations in our study that must be acknowledged. The focus on central south areas of China cannot represent the mental health of the entire population of medical staff from tertiary hospitals and basic-level hospitals individually. Next, there was not a cut-off value in the knowledge self-reported questionnaire, meaning that we could only compare the two sets of data to analyze whether there was a significant difference. Furthermore, the sample size is relatively small, which we hope to expand in future work. Also, the participants may be worried about the confidentiality of this study since it was conducted by their peers, which may have an impact on their responses.



CONCLUSION

This study was one of the first hospital-based attempts to investigate the knowledge, anxiety, depression, and sleep quality of medical staff in China. Greater anxiety, more severe depression and poorer sleep quality were found among medical staff in central south areas of China during the COVID-19 outbreak. Additionally, compared to the tertiary hospital group, medical staff from basic-level hospitals had poorer knowledge of COVID-19 and worse mental health conditions, which might further affect the efficiency of fighting against COVID-19 and their overall well-being. In addition, residence, specialty, title, and education level may also be factors of knowledge of COVID-19 and psychiatry problems. In light of this information, more attention should be paid to early identification and intervention of symptoms of anxiety and depression in susceptible medical staff from the basic-level hospitals.
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Objective: To examine the efficacy and the role of engagement of an internet-based Mindfulness-based Stress Reduction (iMBSR) for survivors of breast cancer (BC) during the COVID-19 period from January to March in 2020 in China.

Methods: 48 survivors of BC were divided into the absentees group and the iMBSR groups according to their attending to the standardized, group-based, 8-week iMBSR. Based on practice time, survivors of BC in the iMBSR were categorized into three subgroups: group 1 (<30 min/day), group 2 (30–60 min/day), and group 3 (>60 min/day). In addition, participants were classified as partial attendees (<4 sessions) and completers (more than 4 sessions) of the iMBSR groups. All participants were evaluated for symptoms of depression, anxiety and insomnia at baseline, mid-intervention, and post-intervention.

Results: After an 8-week iMBSR practice, at mid-intervention and post-intervention, participants in iMBSR group had significant improvement in scores and reduction rates of depression, anxiety, and insomnia compared to absentees. Scores of depression and insomnia, reduction rates of depression at post-intervention, scores of anxiety, reduction rates of anxiety and insomnia at mid-intervention and post-intervention, had significant differences among subgroups of practice time. Daily practice time was positively related to reduction rates of depression, anxiety and insomnia at post-intervention in the iMBSR group.

Conclusion: Internet-based MBSR showed efficacy in reducing psychological symptoms among survivors of BC. For survivors of BC, iMBSR practice has a potential dose–response efficacy, with a threshold of >30 min daily practice for most optimal symptoms reduction.

Trial Registration: Registration number is [ChiCTR2100044309].

Keywords: breast cancer survivors, internet-based mindfulness-based stress reduction, efficacy, engaged time, COVID-19


INTRODUCTION

A report on the global burden of cancer worldwide for estimates of cancer incidence and mortality in 2018 showed that breast cancer (BC) was the second commonly diagnosed cancer, accounting for 11.6% of total cancer cases. Among females, breast cancer is the most commonly diagnosed cancer and the leading cause of cancer death (1). In China, the estimate of new breast cancer cases was about 278,900 in 2014, accounting for 16.51% of all new cancer cases in female and was also one of the most common malignant tumors threatening to women's health (2). BC survivors face challenges to cope over time with high physiological and psychological symptoms burden and distress, which affect their well-being and quality of life (3). Recently two systematic reviews and meta-analyses showed high global prevalence of depression and anxiety among BC patients (32.2 and 41.9%, respectively) (4, 5). Untreated symptoms of depression and anxiety in BC patients could lead to poor quality of life, increased mortality (6), and high economic costs (7).

Derived from Buddhist tradition, mindfulness is described as a “way of being” and defined as the capacity for awareness in each moment, by “paying attention in a particular way: on purpose, in the present moment, and non-judgmentally” (8). With an emphasis on self-regulation of attention, mindfulness can be characterized by non-judgmental moment-to-moment awareness, patience and calmness, openness and trust, non-striving, letting go, and compassion (9). Recent findings of a meta-analysis support the short-term effectiveness and safety of two prominent mindfulness-based interventions (MBIs), namely mindfulness-based stress reduction (MBSR) and mindfulness-based cognitive therapy (MBCT), for women diagnosed with breast cancer as adjuvant treatment, such that they improved patients' well-being and health related quality of life (HQoL), and reduced symptoms of fatigue, insomnia, anxiety, depression, and stress (10–13). Recently an Internet-delivered Mindfulness-Based Cognitive Therapy (iMBCT) intervention was proved to be efficacious in reducing symptoms of anxiety and depression for BC or prostate cancer survivors (14), suggesting that the internet-based MBIs could be administered to cancer survivors. However, supported evidence primarily comes from Western countries and there has been a lack of research on the utility and efficacy of MBIs in the global context for cancer survivors, such as in China. This lack of evidence hampers our understanding on the potential utility of MBIs in reducing the global mental health burden among cancer survivors.

With the outbreak of the 2019 coronavirus disease (COVID-19) (15) and its rapid widespread around the world, elevating panic, fear and psychological symptoms among the public became a common phenomenon (16, 17). Public health measures to contain and mitigate the spread of COVID-19 have been implemented worldwide, such as massive lockdown and quarantine. China, in particular, placed strict nation-wide quarantine measures (e.g., “shelter at home”) following the outbreak of COVID-19 in Wuhan, Hubei in January, 2020. However, one of the unintended consequences of quarantine is the elevated psychological symptoms among people with chronic illness (18), such as cardiovascular diseases, active cancer, diabetes, stroke, and dementia. Sudden and unexpected separation from loved ones, shortage of living supplies, the loss of freedom of moving around, and uncertainty over disease status all contribute to increased psychological distress (19). In addition, some patients have been confronted with difficulties in routine medical treatments due to delayed transportation and shortages of medicines and medical staffs in hospitals (20).

Women with BC are already at a higher risk for psychological distress, the additional stress of the pandemic may contribute to further increase their vulnerability. During the COVID-19 pandemic, psychological assistance hot-lines, online self-help intervention courses were widely utilized in China (21). Even though there are lots of online psychological self-help services, many questions remain unanswered with regards to internet-based mental health services, particularly in low and middle-income countries where demand for mental health services is high yet funding and resources lag behind (22). Adherence has been shown to be a measure for treatment's acceptability and a determinant for treatment's effectiveness (23). Unfortunately, poor adherence to depression treatment, both medication and psychotherapy, frequently interferes with treatment effectiveness (24). Although internet-based services present great opportunity in reach and scalability, efficacy and adherence of such programs during the pandemic period are largely unknown. Mindfulness was found to be a protective factor of psychological distress during the pandemic among the general public (17). However, to our best knowledge, there has not been any empirical research that evaluated the efficacy and engagement of internet-based psychological interventions for the BC patients during COVID-19 pandemic. As patients with chronic illnesses including those with BC often face multiple stressors during the pandemic, evaluating treatment efficacy and engagement to internet-based psychological interventions is key to inform mental health and integrated care for BC patients during a public health emergency.

As one of internet-delivered Mindfulness-Based Interventions (iMBIs), internet-based MBSR (iMBSR) has also shown to be efficacious in treating psychological distress among cancer patients (25). Therefore, in the current study, iMBSR was conducted among survivors of BC during the 2 months from February to March, 2021, during which the COVID-19 outbreak was announced and followed by nation-wide lockdown in February, 2021. There are two aims of the study. First, we examined the efficacy of iMBSR for survivors of BC during the COVID-19 pandemic. Specifically, we hypothesized that iMBSR would be efficacious in reducing psychological distress and improving well-being among survivors of BC during this time. Second, we explored the dose-response relationship regarding engagement with iMBSR (i.e., attendance, practice time) and efficacy. Specifically, we anticipated that higher engagement would result in better treatment outcomes.



MATERIALS AND METHODS


Subjects

This was a 2-month single arm trial, and the registration number is [ChiCTR2100044309]. Convenience sampling was used in the present study. Women diagnosed with BC who received radical mastectomy, or modified radical mastectomy or breast-conserving surgery, and reported emotional distress were referred and recruited voluntarily to the research team following diagnosis and the completion of surgery. Inclusion criteria included: (1) female sex, (2) aged 18 years or older, (3) a diagnosis of Stage 0, I, II, or III BC, (4) treatment with a radical mastectomy, or modified radical mastectomy or breast-conserving surgery, (5) completion of adjuvant radiation and/or chemotherapy at least 2 weeks prior to enrollment and within 1 year of the completion of a primary treatment.

Exclusion criteria included: (1) evidence of cognitive impairment that prevents from meaningful participation in the study, (2) carrying a diagnosis of schizophrenia, obsessive compulsive disorder, post-traumatic stress disorder, alcohol-related diseases due to the need for specialized treatment of these psychiatric illnesses, (3) imminent risk of suicide. The last item of the 9-item Patient Health Questionnaire (PHQ-9) is on suicide ideation, if a participant rated one or above, she was then excluded from the research, (4) diagnosis of Stage IV cancer, (5) a cancer recurrence.

The study was carried out in accordance with the latest version of the Declaration of Helsinki, and was approved by the Ethics Committee of the Second Affiliated Hospital to Kunming Medical University. Informed consent of the participants was obtained after the nature of the procedures had been fully explained with opportunities to answer any questions raised by interested participants. Following informed consent, 48 interested survivors of BCattended the 8-week iMBSR program.



Procedure

Recruitment period lasted for 3 months, from November 1th 2019 to January 31th 2020. A total of 54 survivors of BC were recruited. As planed in the research protocol, all participants completed self-administered psychological evaluation during the last week of January, 2020. However, a COVID-19 outbreak was declared officially on January 21th, 2020 by the Chinese government. The epidemic quickly began to cause a national concern and in other provinces outside Hubei, people avoided hospitals so as to prevent infection. Moreover, the strictest level of quarantine measures took effect in Wuhan on January 23th, 2020, triggering a range of quarantine policies across China including a national lockdown from January 23th through the end of March, 2020. With the sudden and fast spreading epidemic, all participants were invited to self-administer a set of questionnaires as the baseline assessment via a widely used online survey tool, SoJump from January 24 to 31th 2020. Chinese versions of a number of measures with established reliability and validity were used to assess symptom severity and remission status. At the end of January 31th 2020, a total of 48 participants completed the baseline assessment.

All 48 survivors of BC were invited to attend an internet-based, 8-week MBSR course, from the 8th February to 28th March via a widely used online video conferencing App in China (Tecent). All 48 participants were evaluated at baseline, mid-intervention (4th week), and post-intervention (8th week). Each month, 48 survivors of BC would receive the follow-up by their surgeon by telephone or online. Therefore, even though some of survivors didn't attend the course or any session, they still received the evaluation.



Intervention Protocol

The practice of iMBSR has two components: one is an internet-based, standardized, group-based, 8-week MBSR course (9), lasting for an average of 2.5 h weekly. The other is home practice assignments, which consist of 45 min of at-home meditation practice for 6 days out of 7. All Participants were invited to attend the same class. Led by a certified MBSR instructor, weekly group sessions focused on mindfulness meditation including body scan, sitting meditation and mindful movement (Yoga) as well as small and large group discussions of participants' experiences of both in-session and home practices. A practice time record was used in order to collect data regarding participants' time allotted to mindfulness practices. Homework assignments were given throughout the course.



Measures

Chinese versions of measures with established reliability and validity were used to assess the severity and remission status of symptoms, including depression, anxiety and sleep quality. Subjects completed three self-administered scales: the 9-item Patient Health Questionnaire (PHQ-9) (26), the 7-item Generalized Anxiety Disorder scale (GAD-7) (27), and the Pittsburgh Sleep Quality Index (PSQI) (28).

Depressive symptoms were measured through an adapted Chinese version of PHQ-9 (26). Cronbach's alpha coefficient was 0.892 with our sample, and symptom severity was defined as mild, moderate or severe using the recommended clinical cutoffs of total scores of 6, 12, and 15 respectively on the PHQ-9 (29).

Generalized anxiety symptoms were measured through an adapted Chinese version of GAD-7 (27). Cronbach's alpha coefficient was 0.93 in this sample, and symptom severity was defined as mild, moderate or severe according to recommended clinical cutoffs of total scores of 4, 9, 12, respectively on the GAD-7 (30).

Sleep quality evaluation, including insomnia, was measured through an adapted Chinese version of PSQI (28). Cronbach's alpha was 0.845 in this sample. Since there are no established severity cutoffs for the Chinese version of the PSQI, the continuous score of the instrument was used to establish severity, with higher scores indicating worse sleep quality.

In addition to the scores of PHQ-9, GAD-7, and PSQI, reduction rate was also used to evaluate the therapeutic effect of the iMBSR. Following standard practice of calculating reduction rate (31), the formula: reduction rate = (baseline score – score after intervention)/baseline score × 100% was adopted.



Definitions

Among 48 survivors of BC enrollees, 19 of them did not attend the MBSR class, neither did they do the homework assignments, so the 19 enrollees were classified as absentees group, and the other 29 enrollees were called as iMBSR group. The reasons for absence varied from doubt in MBSR, concerns of time consumption and lack of consistent access to internet.

In the iMBSR group, the participants who attended the course <4 sessions were classified as partial attendees of iMBSR group, and those who attended at least 4 sessions out of the 8-week MBSR course were classified as completers of iMBSR group.

In this study, we characterized engagement by both attendance and home practice time. Regarding practice time, we divided iMBSR group into three subgroups of different practice times on average, including subgroup 1 (<30 min/day), subgroup 2 (30–60 min/day), and subgroup 3 (>60 min/day).



Statistical Analysis

Statistical analyses were performed by SPSS 25.0 (Statistical Product and Service Solutions, SPSS inc). Continuous data were presented as mean ± standard deviation (SD). Categorical data were presented as absolute numbers and percentages. First, we compared demographic and clinical characteristics between the absentees group and iMBSR group with the categorical data by Fisher's exact tests and continuous data by one-way ANOVA or Kruskal-Wallis H rank sum tests. Pairwise comparisons across different evaluation months were analyzed by one-way ANOVA or Kruskal-Wallis H rank sum test. In addition, the pre-post efficacies for symptoms were analyzed by using Cohen's d, which has the rule of thumb of interpreting effect sizes (Cohen's d > 0.8 represents large effect size) (32).

Linear regression analysis was used to explore whether practice time was associated with the therapeutic effect of iMBSR. However, the analysis showed that the residuals were not normally distributed, then generalized linear models (GLMs) were utilized with the reduction rates of PHQ-9, GAD-7 and PSQI at post-intervention respectively as the dependent variable and practice group as the independent variable. We used a two-sided alpha = 0.05 for all statistical significance analysis.




RESULTS


Participant Characteristics

Forty-eight survivors of BC, all women, were recruited for the study. Among them, nine participants (18.8%) received radical mastectomy, 27 participants (56.2%) received modified radical mastectomy, and another 12 participants (25%) received breast-conserving surgery.

There were no significant differences for average age, years of education, marital status, postoperative duration, duration of anxiety and depression, the baseline scores of PHQ-9, GAD-7, and PSQI among the three kinds of participants received different surgery.



Comparison of Characteristics Between the Absentees Group and the iMBSR Group

As shown in Table 1, there were no significant differences for average age, marital status, years of education, postoperative duration, symptoms of anxiety and depression, operation methods among absentees group, partial attendees of iMBSR group, and completers of iMBSR group at the baseline.


Table 1. Comparison of characteristics among the control group and the part-time group (class number < 4) and full-time (class number ≥ 4) groups.

[image: Table 1]

From baseline to post-intervention, there were significant differences for scores and reduction rates of PHQ-9, GAD-7, and PSQI within iMBSR group, but these significant differences didn't be found in absentees group.

At baseline, there was significant difference in the scores of PHQ-9 and GAD-7 between the absentees group and iMBSR group; at mid-intervention and post-intervention, the differences from scores of PHQ-9, GAD-9, and PSQI between absentees group and iMBSR group became more significant than baseline. The scores of PHQ-9, GAD-7, and PSQI in the absentees group were significantly higher than those of the iMBSR group. These changes were not only demonstrated by the original scores, but also reflected on the reduction rate. The reduction rates of PHQ-9, GAD-7, and PSQI in iMBSR group at mid-intervention and post-intervention were significantly higher than those in the absentees group.



Comparison of Characteristics Between Partial Attendees of iMBSR Group and Completers of iMBSR Group

Table 2 showed that there were significant differences regarding the role of daily practice time in scores of PHQ-9, GAD-7, and PSQI between the partial attendees and completers of iMBSR group. In partial attendees of iMBSR group, the daily practice time was significantly shorter; scores of PHQ-9, GAD-7, and PSQI at mid-intervention and post-intervention were significantly higher than completers of iMBSR group. These changes were demonstrated in reduction rate as well. Reduction rates of PHQ-9 and GAD-7 at post-intervention, reduction rates of PSQI at mid-intervention and post-intervention in completers of iMBSR group were significantly higher than those in partial attendees of iMBSR group. Within the iMBSR group, scores of PHQ-9 (Cohen's d = 1.95, 95% CI: 1.30–2.56), GAD-7 (Cohen's d = 1.83, 95% CI: 1.30–2.36), and PSQI (Cohen's d = 1.87, 95% CI: 1.32–2.41) at post-intervention were lower than baseline. This represents large reductions of symptoms according to the rule of thumb of interpreting effect sizes (Cohen's d > 0.8 represents large effect size).


Table 2. Comparison of characteristics between partial attendees (class number < 4) and completers (class number ≥ 4) groups in iMBSR group (n = 29).
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Association of Therapeutic Effects on Reduction Rates of PHQ-9, GAD-7, PSQI With Daily Practice Time Within iMBSR Attenders

The differences among the subgroups in iMBSR were further analyzed, shown in Table 3. Similarly, scores of PHQ-9 and PSQI, reduction rates of PHQ-9 at post-intervention, scores of GAD-7, reduction rates of GAD-7 and PSQI at mid-intervention and post-intervention, had significant differences among the three subgroups.


Table 3. Clinical characters and symptom changes according to daily practice time in the iMBSR group (n = 29).
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In Table 4, GLMs analysis showed that daily practice time was positively related to reduction rates of PHQ-9, GAD-7, and PSQI at post-intervention within the iMBSR group. In Table 5, for subgroup 1, the estimated marginal means of therapeutic effects (reduction rates of PHQ-9, GAD-7, and PSQI) were 26.6, 29.42, and 31.94%. For subgroup 2, the estimated marginal means of therapeutic effects were 50.87, 52.17, and 59.4% for depression, anxiety, and sleep quality, respectively. For subgroup 3, the estimated marginal means of therapeutic effects were 62.07, 56.56, and 58.75% for depression, anxiety, and sleep quality, respectively. Subgroup 1 had the lowest therapeutic effect among the three subgroups; meanwhile there were no significant differences in the reduction rates of PHQ-9, GAD-7, and PSQI at post-intervention between subgroup 2 and subgroup 3.


Table 4. Association of therapeutic effects on reduction rates of PHQ-9, GAD-7, and PSQI with daily practice time in iMBSR group by GLMs.
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Table 5. Estimated marginal means of therapeutic effects (reduction rates) in the practice groups according to the GLMs.
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DISCUSSION

In this study, 48 survivors of BC with symptoms of depression, anxiety, and sleep disturbance were recruited to the study. From baseline to post-intervention, the scores of depression, anxiety and sleep disturbance decreased in all survivors, especially for those participants who attended the iMBSR. What is more, the therapeutic effect of iMBSR for survivors of BC was positively correlated with the level of engagement of practice in terms of average daily practice time.

For symptom severity of depression, anxiety and sleep quality, there were no significant differences among different kinds of cancer treatment for survivors of BC at baseline. A large proportion of cancer survivors experience poor quality of life, anxiety, distress, fear of recurrence and lower levels of social support, psychological and social needs, and difficulty in coping (33). Therefore, these results suggest that no matter the type of treatment, it is important for early assessment of the psychological status for survivors of BC. In addition to the impact of cancer and surgical factors on emotions, the COVID-19 epidemic might also have contributed to depression, anxiety, sleep problems among these patients during the pandemic, during which strong emotional reactions were a common public phenomenon globally (16).

In our study, from baseline to post-intervention, for the decreased scores of depression, anxiety and sleep disturbance, there was no significant difference for 19 subjects who neither attended the iMBSR course nor had a daily practice. Within the iMBSR group, improvement was accomplished in the status of depression, anxiety and sleep quality since mid-intervention among all 29 participants. Not only the scores of PHQ-9, GAD-7, PSQI decreased, but also the reduction rates of PHQ-9, GAD-7, PSQI increased significantly, indicating that internet-based MBSR could improve emotional well-being and sleep qualify among survivors of BC. A large randomized trial showed that adapted 6-week MBSR had short-term effectiveness for the psychological symptoms, could reduce salivary cortisol and pro-inflammatory cytokine interleukin-6 (IL-6) levels during the 6 weeks (34), and could modulate tumor necrosis factor α (TNFa) and IL-6 during 6 to 12 weeks rather than during the MBSR training period in survivors of BC (35). A randomized controlled trial using 8-week MBSR showed that MBSR had potential for alleviating depression, symptom experience, and for enhancing coping capacity, mindfulness and posttraumatic growth, and led to beneficial effect on immune function (36). Another 8-week MBSR for survivors of BC reported persistent benefits with reduced anxiety, depression, and improved mental health quality of life over 24 months of follow-up (37). Our results supported the notion that likes in-person MBSR, iMBSR is an effective intervention for reducing adverse psychological symptoms associated with cancer diagnosis or treatment among survivors of BC.

In this study, we also found that both the scores and reduction rates of PHQ-9, GAD-7, and PSQI had significant differences between the partial attendees and completers of iMBSR program, indicating that the completion of 8-week iMBSR course would be better and more suitable for the relief of depression, anxiety and sleep quality for survivors of BC. The reasons behind those difference might be due to participation and engagement which play an important role in outcomes for mindfulness based therapies (38), however, the specific mechanism between the partial attendees and completers of MBSR is currently unclear. Among the differences, the reduction rate of PSQI at mid-intervention in completers of iMBSR group was already significantly higher than those in partial attendees of iMBSR group, and for completers of iMBSR group, their PSQI scores on average at post-intervention were 5.2, suggesting that sleep quality would benefit from iMBSR the most among all symptoms, and had faster effect than other symptoms. Therefore, poor sleep quality may serve as a particular motivator for mindfulness practice, leading to better outcomes Furthermore, our study raised and answered partially another question that whether different engagement level of iMBSR could produce different size of effectiveness, both psychologically and physically.

In the present study the scores of PHQ-9 and PSQI, reduction rates of PHQ-9 at post-intervention, scores of GAD-7, reduction rates of GAD-7 and PSQI at mid-intervention and post-intervention, had significantly differences among subgroups of practice time, indicating that survivors of BC who practiced more than 30 min daily had the better relief in depression, anxiety and sleep disturbance. GLMs analysis showed further that daily practice time was positively correlated with reduction rates of PHQ-9, GAD-7, and PSQI at post-intervention within iMBSR participants. Survivors of BC who practiced <30 min daily had the lowest therapeutic effects, and those practiced more than 60 min had the highest therapeutic effects. However, there were no significant differences for the reduction rates of symptoms at post-intervention between survivors of BC who practiced 30–60 min and those who practiced more than 60 min. Therefore, the results indicated that iMBSR training has a potential dose–response relationship, with a threshold of >30 min daily practice for most beneficial symptoms reduction. This interesting finding is not only consistent with the recommendation in a systematic review that courses should last at least 4 weeks; 30 min of practice for 6 days a week should be encouraged (38), but also clearly indicated that iMBSR training has a potential dose–response relationship.

There are a number of limitations of this current study. First, generalizability of the study findings is limited by the sample size. Recruitment period lasted for 3 months from November 1th 2019 to January 31th 2020, and there was a total of 48 BC patients recruited. However, recruitment was disrupted with the COVID-19 outbreak. Along with other concerns, only a total of 29 participated in the iMBSR. Another limitation is inadequate assessment for the subjects, such as the evaluation for the life quality, self-compassion and mindfulness which are regarded as important factors in mindfulness practice (39). During the epidemic, the assessments and training were administered and delivered only remotely via internet. Too many assessments via internet runs the risk of low quality of returned questionnaires, therefore only depression, anxiety, and sleep problems were assessed so as to ensure the quality of these outcome measures. Furthermore, no formal psychiatric diagnoses were made due to the lack of in-person interview during the pandemic. In addition, as noted in the results, nearly 40% of patients did not attend iMBSR courses or practice, which might have the self-selection bias in this sample. The mindfulness interventions had a wide range in dropout rates (7.7–52.3%) (38). Therefore, how to improve the participation rate and level of engagement is worth exploring, such as reducing the session number of MBSR and the daily practice time requirement, and utilizing the internet. The dropout rate presented in this study is a common issue that needs further improvement in internet-based mindfulness trials and internet-based psychological interventions in general (40). The major question was that patients who were absent were chosen as the control group. This group might be lack of motivation. However, we not only compared the iMBSR group with the control group, we also compared themselves from baseline to 2 month later. From baseline to post-intervention, there were significant differences for scores and reduction rates of PHQ-9, GAD-7, and PSQI within iMBSR group, but these significant differences didn't be found in absentees group. Of course, the absentee group was not a “true control” comparison but there was self-selection bias involved. That is, those who might be more likely to benefit from MBSR stayed and indeed showed improvement, and those who might be less likely to benefit from the intervention to start with due to various factors dropped out. So in future clinical trial, using a true randomized controlled trial is needed to further examine the efficacy of iMBSR among survivors of BC due to the design limitation of this study. The last question was that the impact of gender of the group instructor on effectiveness of the intervention is something warrants further research.

In summary, the current study found that survivors of BC have symptoms of depression, anxiety and sleep disturbance, especially during the period of COVID-19 outbreak, and iMBSR is an effective intervention for reducing these adverse psychological symptoms. Secondly, for survivors of BC, iMBSR practice has a potential dose–response efficacy, with a threshold of >30 min daily practice for most beneficial symptoms reduction.
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Background: More than a year after the first case of SARS-CoV-2 (Severe Acute Respiratory Syndrome Coronavirus-2) viral pneumonia, the world is still engulfed by the pandemic, and we know that this condition has an enormous impact not only on individuals but also on the social order in virtually every aspect of daily life, deteriorating our mental health. This study aims to assess the prevalence of depressive and anxiety symptoms and the subjective assessment of the quality of life in the different stages of the COVID-19 (Coronavirus Disease 2019) pandemic based on a nationwide online survey.

Materials and Methods: The study was conducted using an original questionnaire assessing the sociodemographic status and standardized psychometric tools: Beck Depression Inventory (BDI), Generalized Anxiety Disorder (GAD-7) and Manchester Short Assessment of Quality of Life (MANSA). The study was conducted in two stages corresponding to the first and second wave of the COVID-19 pandemic.

Results: In total, 4,083 respondents participated in the survey. The first observation stage took place between 17 and 26 April 2020 and comprised 2,457 respondents; the repeated survey that took place between 1 and 30 December 2020 comprised 1,626 respondents. In both cases, women constituted the majority of respondents (82.5% in the first stage and 79.6% in the second stage). Statistically significantly higher levels of depression and anxiety were found in second stage, with mean scores of BDI and GAD-7. In the case of MANSA, participants in the different stages of the pandemic showed no significant differences in terms of mean scores. However, women were more susceptible to developing the depression and anxiety symptoms and it was obtained in both waves of the pandemic

Conclusions: As the Covid-19 pandemic progressed, there was higher level of depressive and anxiety symptoms among Poles.

Keywords: COVID-19, anxiety, depression, quality of life, mental health


INTRODUCTION

More than a year after the first case of SARS-CoV-2 viral pneumonia, the world is still engulfed by the pandemic, which was officially declared on 11 March 2020 by the WHO, with many countries fighting its successive waves (1). We know that the pandemic has a considerable impact on individuals but also entire societies, changing many aspects of daily life (2). As time passes, the negative effects on social life and mental health escalate (3). Long-lasting restrictions, together with their periodic tightening, lead to a worsening economic situation so that an increasing number of people lose their jobs or their earning opportunities become significantly limited (4). Economic uncertainty is considered one of the main stressors (5). Many authors point out that a similar psychological discomfort may be related to the anxiety about one's health, which in addition to the threat of potential SARS-CoV-2 infection may be partly caused by limitations in the functioning of the healthcare system (6). On the other hand, it is worth noting that due to that limitations, telemedicine and devices measuring life parameters 24 h a day developed rapidly (7). Some studies show that this contributed to reducing anxiety and a sense of isolation among patients (8). The vast majority of the healthcare system is focused on the care of COVID-19 patients (9). Apart from the number of deaths directly related to COVID-19, the population-based mortality rate in many European Union countries, such as Poland, Spain and Italy, also increased dramatically during the peaks of COVID-19 cases in those countries compared to similar periods in previous years. This shows what a difficult time the European health sectors are currently facing. A recent Eurostat study shows that during the peak of the COVID-19 pandemic in Poland, mortality increased by 97.5%, putting Poland at the top of that statistic (10).

The experience of the previous SARS pandemic clearly supports the fact that the changes to date and the effects are likely to have a significant impact on people's psyche and their quality of life in the long term, and this process should be monitored continuously so that appropriate prevention programmes can be implemented (11). The literature review to date shows that COVID-19 will also have an impact on the condition of people. Studies conducted in many countries show its impact in the initial stage, and as it progresses, the impact on indirect factors, including the course, place, level, and the past effect of psychiatric treatment. It is also very much related to factors regarding the variables in a country: the number of cases, deaths and the ongoing restrictions. Isolation and the feeling of insufficient social support may contribute to the deterioration of the mental condition of citizens (12, 13). Limiting interpersonal contacts and satisfying activities, as a result of long-term restrictions, may cause the development of apathy, sadness, anxiety, depression, and insomnia. Loneliness, which worsens in a pandemic, may be related to the emergence of suicidal thoughts (12). According to some scientific reports, the second wave of the COVID-19 pandemic exacerbated the above-mentioned symptoms (14, 15). The research conducted in Japan on a group of 2,708 people using the PHQ-9, STAXI, Brief Cope scale confirms the severity of depressive symptoms in the general population. It was confirmed that marital status and employment have a stronger influence on mental health than stress coping strategies (14). Similar observations from Poland with the use of the HADS, PSS10, COPE, Audit, SDA, FCV-19S scales confirmed the intensification of depression and anxiety symptoms and the intensification of suicidal thoughts among the respondents (15). Moreover, it has been shown that women are more prone to escalation of depression and anxiety, which may result from their greater sensitivity to stress. The deterioration of the socio-economic situation also contributes to the deterioration of the mental condition. It is often associated with adversities such as losing a job, falling household income, and having difficulty paying bills (16–19).

According to observations from around the world, also in Poland, studies from the beginning of the pandemic indicate a deterioration of the mental condition to the state before the pandemic (12–16). Therefore, to understand the long-term impact of the COVID-19 pandemic on the psychological well-being of people, it is necessary to constantly monitor it, taking into account both its waves and the period between the increase in disease and easing the prevailing restrictions. This is due to the differences in the individual stages of the pandemic, which may include the level of morbidity, mortality, the type of restrictions introduced and, most importantly, the approach of people to the prevailing epidemiological situation. According to the authors' knowledge, this is the first study conducted in Poland to assess the severity of anxiety, depression and quality of life disorders in individual waves of the COVID-19 pandemic.

Given the above, this study aims to assess the prevalence of depressive and anxiety symptoms and the subjective assessment of the quality of life in the different stages of the COVID-19 pandemic based on a nationwide online survey. To this end, we posed the following research hypotheses which were formulated based on previous experiences and other scientific reports: (1) As the COVID-19 pandemic continues, a high number of individuals with depressive and anxiety disorders will be observed and quality of life will be decreased. (2) There is a close relationship between the severity of anxiety and depressive symptoms and the subjective assessment of the quality of life. (3) Women, residents of large cities, and those with a psychiatric history will exhibit poorer mental health. (4) Economic instability significantly affects mental health.



MATERIALS AND METHODS


Methodology

A two-stage CAWI (Computer-Assisted Web Interview) survey was conducted using an original, fully anonymous and voluntary questionnaire distributed online via a social media portal. The questionnaire was addressed to persons over 18 with access to the Internet who were staying in Poland at the time of the survey. The first stage of observation covered the initial period of the COVID-19 pandemic (17–26 April 2020, i.e., a month after the first case of SARS-CoV-2 infection was diagnosed in Poland), when the daily increase in new COVID-19 infections oscillated between 263 and 460 cases, and the number of deaths ranged from 18 to 40 (20). At that time, restrictions in place included the closure of schools, shops excluding groceries, theaters, cinemas, swimming pools, gyms, restaurants (takeaway food could be ordered), hairdressing and hotel services (21). The questionnaire was redistributed during some of the highest incidence and death rates in Poland (1–30 December 2020), ranging from 2,921 to 14,835 and 29 to 620, respectively (22). Due to the deteriorating epidemiological situation, the government decided to return, after the holiday loosening of restrictions, to some of the preventive measures from the beginning of the pandemic, which included the closure of schools, theaters, cinemas, swimming pools, gyms, restaurants (takeaway food could still be ordered) and hotel services. Compared to the first stage, shopping centers and hair and beauty salons remained open (23).

The respondents were informed about the study objectives, methodology, and estimated duration before participating. During its course, the respondents were allowed to withdraw from it without giving any reason. After reviewing the information, they gave informed consent to participate in the study by approving the subpage of the questionnaire. The Bioethics Committee of the Wroclaw Medical University approved the study; it was conducted in line with the Declaration of Helsinki. The original questionnaire contained closed, single-choice questions. It included items assessing sociodemographic status, including age, sex, place of residence, level of education, occupation and limitation of earning opportunities due to the COVID-19 pandemic. Personal experiences of mental illness (own illness, loved one's illness, and pharmacotherapy) and COVID-19 (suspected, confirmed illness, quarantine, or isolation) were also assessed. Subjective feelings of anxiety [evaluated using a linear scale from 1 (no anxiety) to 10 (extreme anxiety)] about contracting COVID-19, anxiety about a neighbor in quarantine or their illness, and the level of adherence to government recommendations to stop the spread of SARS-CoV-2 were also assessed. The level of fear of the disease was also compared in relation to other diseases with the question “Are you afraid of falling ill with COVID-19?” with possible answers: Yes, to the same extent as for other diseases (e.g., heart diseases)/Yes, but to a lesser extent than for other diseases (e.g., heart diseases) / No, I'm not afraid at all.

The next part of the questionnaire consisted of standardized psychometric tools:

a) The Generalized Anxiety Disorder (GAD-7) scale is a seven-item psychometric tool for assessing anxiety levels and the risk of developing generalized anxiety. The questionnaire includes seven items, based on a four-point Likert scale, which allow respondents to determine feelings of anxiety, tension, nervousness, the ability to control these feelings, the ease with which they arise and problems with relaxation. For each question, the respondents could score from 0 to 3 points, depending on the frequency with which a given phenomenon occurred (0—not at all; 1—several days; 2—more than half days; 3—nearly every day) within 14 days before the survey. The cut-off point for the occurrence of anxiety was 5 points. A score of 5, 10, and 15 points indicates mild, moderate and severe anxiety, respectively. A score of at least 10 points indicates a high probability of generalized anxiety disorder (24).

b) The Beck Depression Inventory is the most commonly used tool for measuring the depth of depression. It consists of 21 questions in which the respondents assess the intensity of symptoms on a scale from 0 to 3 points, most accurately describing their mood over the past 14 days. The following cut-off points are used to interpret the results: 0–9 points: no depression; 10–19: mild depression; 20–25: moderate depression; 26–63: severe depression (25, 26).

c) The Manchester Short Assessment of Quality of Life (MANSA) is a 16-item scale for subjective evaluation of respondents' own lives and various aspects thereof. It is based mainly on a seven-point Likert scale (apart from questions concerning the confirmation or negation of a given phenomenon), where the answers were assigned the corresponding score (1 = could not be worse; 2 = I am dissatisfied; 3 = I am somewhat dissatisfied; 4 = I have mixed feelings; 5 = I am somewhat satisfied; 6 = I am satisfied; 7 = it could not be better). The maximum number of points on the test is 93. The tool was developed based on the Lancashire Quality of Life Profile (LQLP), constituting its condensed alternative while maintaining the psychometric parameters (27, 28). The questionnaire was designed for population studies without precise determination of the quality of life assessment in particular diseases.



Statistical Analysis

The statistical analysis was conducted using Statistica software, version 13.3 (StatSoft). Basic descriptive statistics methods were applied to the quantitative variables. A chi-squared test was used for determining the relationships between the compared ordinal variables. The normality of the distribution was determined using the Kolmogorov-Smirnov, Lilliefors and Shapiro-Wilk W tests. If the distribution was not normal, the U-Mann-Whitney or Kruskal-Wallis test was used. A comparison was made between the score of the GAD-7 and the subjective feelings of anxiety concerning the respondents' own illness and the illness of their loved ones and the neighbor's quarantine in relation to individual stages of the survey. Similarly, a comparative analysis was carried out between the scores of the Beck Depression Inventory and the Manchester Short Assessment of Quality of Life. The effect of sociodemographic factors such as sex, place of residence, education level, relationship status and individual experience with mental illness and COVID-19 of respondents and their loved ones on the GAD-7 scale, Beck Depression Index and the Manchester Short Assessment of Quality of Life in each stage of the survey was assessed. Spearman's correlation analysis was performed between scales and age for both stages of the study.

An analysis of covariance (ANCOVA) was carried out to detect the effect of potential confounding factors on differences between study stages in assessing the GAD-7, BDI, and MANSA. A statistical significance level of > 0.05 was assumed at each stage of the survey.




RESULTS


Participants

A detailed description of the study group is presented in Table 1.


Table 1. Characteristics of the study group by study stage and the results of analyses comparing the two assessments.
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The survey comprised 4,083 respondents. The first stage included 2,457 respondents, of which 82.50% were female, and the mean age was 32 years (min. 18, max. 83; SD 10.67). For the next stage, 1,626 participants were recruited with a female predominance of 79.6%, and the mean age was 24 years (min. 18, max. 78; SD 7.06). In both stages, the vast majority were people living in cities with higher education. In addition, in the second stage more people had a diagnosis of COVID-19 (or a family member) and were forced to quarantine. On the other hand, far fewer were looking for additional information on COVID-19 or browsing statistics on behavior and mortality due to COVID-19.



Perception of Anxiety (GAD-7) and Compliance With Government Recommendations

A detailed analysis of the GAD-7 and individual linear scales is presented in Table 2.


Table 2. Analysis of the GAD-7 and the COVID-19 subjective feeling of anxiety scale concerning oneself, neighbors and their quarantine and adherence to government recommendations.
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In the first stage of the survey, 87.4% of respondents admitted to being anxious about contracting COVID-19, with 26.5% being more anxious over COVID-19 and 23.2% less afraid of COVID-19 than other conditions such as heart disease. In the repeat survey, there was a lower level of subjective feelings of anxiety and SARS-CoV-2 infection was feared by 80.7% of respondents, while 13.7% were more anxious about the infection than other somatic conditions. 33.9% of respondents reported anxiety over COVID-19 but to a lesser extent than other conditions.

In the overall analysis of the GAD-7 scale, a statistically significantly higher mean score was found in the second stage of the study, but the effect size was very small. There was no association between presenting anxiety disorder and survey waves.

Linear scale analysis (1–10 points) of subjective feelings of anxiety about contracting COVID-19 and neighbors being in quarantine or ill showed a significant difference in the later stage of the pandemic compared to its initial stage. There was also a difference in the public's compliance with the official recommendations to combat COVID-19, measured on a scale of 1 to 10 points.



Depressive Symptoms (BDI)

A detailed analysis of the Beck Depression Inventory is presented in Table 3.


Table 3. Distribution of responses to the Beck Depression Inventory.
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In the second stage of the study, the mean result was statistically significantly higher (by 2.09). The percentage of respondents whose final score indicates depressive disorders increased from 49.9 to 58.6%. There was a significant surge in the proportion of individuals who scored more than 26 points, indicating a risk of severe depression. The change in the mean values of the BDI and GAD-7 scales at both stages of the study is shown in Figure 1.


[image: Figure 1]
FIGURE 1. The mean values ± standard deviation of the BDI and GAD-7 scores at both stages of the study.




The Assessment of the Quality of Life (Manchester Short Assessment of Quality of Life (MANSA)

A detailed comparative summary of individual MANSA questions is presented in Table 4.


Table 4. The level of satisfaction (including 3 of 7 answers which are positive: could not be better/I am satisfied/I am somewhat satisfied) for the individual questions of the MANSA scale by survey stage.
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In terms of the MANSA scale, respondents completing the questionnaire at different stages of the pandemic did not show significant differences in the mean score. However, in the analysis of individual questions comprising the MANSA questionnaire, a statistically significant difference was observed in the percentage of respondents positively assessing their satisfaction with their life and work or school.

After <12 months of the pandemic, respondents were significantly more optimistic about their sense of security and their relationships with fellow household members and friends. However, a significantly lower satisfaction with their mental and physical health was observed.



Influencing Factors

A detailed comparison of scores across stages against variables is shown in Table 5.


Table 5. Influence of sociodemographic, medical, and psychiatric history variables on individual scale scores in both stages of the study.
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In both stages, women had higher total BDI and GAD-7 scores than men. It was noted that respondents with university education had lower BDI scores than other respondents during both stages of the study. Loss of earning opportunities lowered scores on all scales and both stages of the analysis significantly, similarly to respondents with a history of mental issues. Searching for additional information on COVID-19 and tracking daily statistics correlated with scores on all scales; however, this relationship was only observed only in the first stage of the study.



Correlation Between Scales

At each stage, a correlation was noted between BDI and GAD-7 total scores (stage 1: r = 0.7, p < 0.001; stage 2: r = 0.73, p < 0.001).

An inverse correlation was observed between GAD-7 and MANSA (stage 1: r = −0.51, p < 0.001; stage 2: r = −0.59, p < 0.001) and between BDI and MANSA in both stages of the study (stage 1: r = –0.63, p < 0.001; stage 2: r = –0.71, p < 0.001).

Age correlated very weakly with BDI (stage 1: r = –0.10, p < 0.001; stage 2: r = –0.14, p < 0.001), with GAD-7 (stage 1: r = −0.06, p = 0.005; stage 2: r = –0.12, p < 0.001) and MANSA (stage 1: −0.01, p = 0.67; stage 2: r = 0.05, p = 0.69).



Search for Confounding Factors—Analysis of Covariance (ANCOVA)

The analysis of covariance showed a significant effect of reduced earning opportunities and tracking statistics on death and morbidity rates on BDI, GAD-7, and MANSA final scores. In addition, the impact of age was found to be significant in testing the ANCOVA model that included the total GAD-7 and MANSA scores. However, sex, education level or place of residence did not affect the differences in the scores on the scales in both stages of the study. A detailed summary of the analysis of covariance is shown in Table 6.


Table 6. Effects of confounding factors on differences between study stages (ANCOVA).
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DISCUSSION

Observations to date clearly indicate a significant impact of the COVID-19 pandemic on the mental health of people worldwide (29). In the literature review to date, there are few reports comparing the mental health of people across its different waves. One of these is a longitudinal study conducted in the UK, which began on 21 March 2020 and involved weekly online data collection from participants. It facilitated the assessment of anxiety and depressive symptoms using the GAD-7 and PHQ-9 scales. Between 23 March and 9 August 2020, 70,000 volunteers participated in the study. Due to the lack of regular respondents, 36,520 persons ultimately met the participation criteria. The study showed a reduction in the severity of depressive and anxiety symptoms as the pandemic progressed, especially during the period of easing restrictions. In addition, it was confirmed that women, individuals with a lower level of education, single persons and those with a psychiatric condition were more likely to develop depressive and anxiety symptoms, especially during the first period of the pandemic (16). Similar observations were made in China. The study consisted of two measurements of psychotic disorders during the pandemic peak, which took place between 31 January and 9 February 2020. A repeat survey took place during the period of decline in the number of cases, i.e., from 15 to 28 March 2020. The results showed a reduction in anxiety and stress as the pandemic progressed but an increase in an increase indepressive symptoms (17).

An analogous observation was made in Spain, where a study took place after 2 and 5 weeks following the declaration of a state of emergency in the country when the number of infections and deaths due to COVID-19 was one of the highest in Europe.

A number of restrictions were imposed, including limiting movement only to necessary activities. In this study, the PHQ2, GAD-2, and PCL-C-2 scales were used to evaluate the mental health of respondents. An increase in the prevalence of depressive symptoms was demonstrated between the stages, but no statistically significant differences were found for anxiety and post-traumatic stress disorder (PTSD) (30). A study was also conducted in Austria, where the first stage of the study took place 4 weeks after introducing a lockdown, i.e., on 4 April 2020 and ended with the lifting of curfew-−30 April 2020. The repeat study took place 6 months after introducing the movement ban, i.e., between 7 and 21 September 2020. The number of participants in both stages was 437. Scales for depression (PHQ-9), anxiety (GAD-7), insomnia symptoms (ISI), quality of life (WHO-QoL BREF), well-being (WHO-5), and feelings of stress (PSS-10) were used to assess the mental health of respondents. As the pandemic progressed, there was a reduction in the severity of depressive and anxiety symptoms. In addition, there was an increase in satisfaction with one's well-being, and stress levels decreased (31). Observations reported in Germany also confirmed a reduction in the aforementioned symptoms (32). The results of our study are inconsistent with the above reports and indicate that, despite the passage of time, both depressive and anxiety symptoms, which were already at a high level at the initial stage, exceeded the reports from before the pandemic (16, 17, 30–33). There are many reasons for the observed differences. Firstly, the different stages of the severity of the pandemic in individual countries should be mentioned, which corresponded to the period of distribution of the questionnaire, which was associated with different levels of disease, mortality and applicable restrictions (20–22, 34). Moreover, comparable groups are not homogeneous in terms of gender, age and place of residence, which, as is known, may have an impact on the final result of the study. Undoubtedly, the cultural aspects, the level of social trust in both the authorities and health care workers, and the availability of their services, which during the period of significant intensification of the pandemic, varied in many countries also have a significant impact.

According to the report published in 2019 on mental health in the European Union, the prevalence of anxiety disorders in the Polish population was 3.9% and depressive disorders 5.1%. Moreover, it found that they occur more frequently in women than men (34).

Many factors may have contributed to exacerbated depressive and anxiety symptoms during the second wave, corresponding to the peak of the pandemic in Poland. One of them is undoubtedly the data collection period. In the early stages, COVID-19 incidence and death rates were significantly lower than at the pandemic peak, when they culminated in Poland (35). COVID-19 statistics occupied most of the media coverage. The Specter of total lockdown was looming over the nation. As is well known, incoming information regarding the increasing number of new outbreaks and deaths is closely correlated with mental health (36), which was also confirmed in our study. A similar phenomenon was also observed in other countries. According to reports from India, the media constantly reporting the progress of the pandemic abroad contributed to a massive increase in anxiety and fear among the population (37).

Due to the significant spread of SARS-CoV-2, after a brief period of laxity, the country's government decided to maintain and even tighten restrictions, which resulted in a substantial reduction in the entertainment of all kinds and contributed to spending more leisure time at home (23). Introducing restrictions in a short time hindered the healthy adaptation of people to the new reality, intensifying their feelings of anxiety (38). This hypothesis is also supported by analyzing individual items of the MANSA scale, where respondents assessed subjective satisfaction with their life, work and school significantly lower, potentially leading to increased negative emotions (39). The reason for this may be the prolongation of remote forms of teaching/work, which limit social interactions. Furthermore, it should be noted that it is essential for young people entering adulthood to interact with their peer group, expand their autonomy and reduce their ties with their parents (39), which are significantly reduced in the current situation.

An additional stress factor is the lack of prospects and ability to estimate when life will return to its pre-pandemic state, making it impossible to plan for the future (38).

On the other hand, the initial stage of the pandemic, despite the lower incidence among patients, concerned the first wave; the novelty of the pandemic situation could have a significant impact on mental health. Therefore, we believe that the cumulative effect of the pandemic threat had a considerable influence on the mental condition of respondents.

Although our study did not show significant statistical differences in the overall assessment of the quality of life, the individual components of quality of life differed substantially. In the repeat survey, the respondents' satisfaction with both mental and physical health significantly decreased. The reduction in activity makes it impossible to take care of oneself in the same way as before the pandemic (38). The closure of gyms and the autumn/winter season and the consequent decrease in physical activity may contribute to our health deterioration (40). A review article published by Paluska and Schwenk confirmed that aerobic exercise or strength training contributes significantly to reducing depressive symptoms. In addition, meditation and relaxation are beneficial in reducing anxiety levels (41).

The repeat survey showed a higher level of feelings of security among respondents, increased the frequency of encounters with loved ones, and paradoxically, despite the rise in infections, a lower level of anxiety over contracting the disease. At the same time, however, the level of adherence to government recommendations and interest in searching for covid-19 information online declined, which significantly affected the final results of the survey. This may be because people started adapting to a new reality as the pandemic continues. Studies of isolated people indicate that the process of getting used to new conditions is inevitable; there is no alternative to it, only the way can change (42). Moreover, as time passes, the virus becomes more and more familiar.

Our study results showed that single people and those living in a town or city are more prone to depressive disorders. Loss of earning opportunities is another possible cause of increased depressive and anxiety symptoms and decreased life satisfaction. According to a study conducted by Freeman, deterioration of social and economic conditions is one of the factors exacerbating depressive symptoms (43). Therefore, the economic downturn has a significant impact on our mental health, contributing to increased suicides, which was confirmed in studies conducted before the pandemic (44, 45).

The authors are aware of the limitations of this study, which is undoubtedly the lack of representativeness of the study group in relation to Polish society. The predominance of females, the average age of respondents, the number of people living in town and cities and with university education may influence the final result of the observation, especially because previous reports show that young age and female sex increase the risk of escalation of depressive and anxiety symptoms (16). It is related to the psychological resilience of older individuals resulting from greater life experience, habituation to solitude and better ability to control emotions (45, 46). It should also be stressed that a significant limitation of the study is an unbalanced sociodemographic distribution of respondents at both stages of the study in terms of age, relationship status and education, which may significantly interfere with the final result. The analysis of covariance (ANCOVA) showed a statistically significant influence of age on the GAD-7 and MANSA scale values and the level of education on the MANSA scale. Another methodological limitation is the data collection method in the form of an anonymous survey distributed through a social media portal. As a result, the authors had no way of verifying the number of people who started but did not complete the survey or the number of people who knew about the survey. Due to the nature of the work (complete anonymity and the way the questionnaire was distributed), the authors of this report could not provide psychological support to respondents. Nevertheless, one can hope that participation in the study prompted the participants to take a closer look at their mental health and, if necessary, seek medical assistance. Although the authors distributed the questionnaire within the same groups on the social networking site, no assessment was made of whether the same respondents participated in both stages of the study, therefore the results should be treated as a comparison of the two groups.

The Covid-19 pandemic is a human experience with significant impacts on our physical and mental health (38). Support is critical during this time. Providing training in stress management could contribute to reducing anxiety levels among the population (36).

The physical distance, social isolation and quarantine resulting from the many restrictions increased loneliness among the population, which has many negative clinical implications that include attention, concentration and affect disorders (47). Furthermore, according to scientific reports, the intensified stress during the pandemic also increased alcohol and tobacco consumption (48). Analysis of the above variables showed that further observation of representative groups is needed to assess the impact of the COVID-19 pandemic on population health and to develop mental health support programmes for those most in need as soon as possible.



CONCLUSIONS

The ongoing COVID-19 pandemic affects the mental and physical health of the Polish population. Women, individuals with lower education levels and those living in towns and cities show a greater severity of both anxiety and depression symptoms. Furthermore, economic instability significantly affects mental health by leading to anxiety and depressive symptoms and reduced quality of life. Considering the results of this study and the results reported by other authors, there is an urgent need to develop and implement mental health support programmes widely available to those who need them during the pandemic.
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Background: The mental health of racial/ethnic minorities in the U.S. has been disproportionately impacted by the COVID-19 pandemic. This study examined the extent to which disruptions in employment and housing, coronavirus-specific forms of victimization and racial bias independently and conjointly contributed to mental health risk among Asian, Black, and Latinx adults in the United States during the pandemic.

Methods: This study reports on data from 401 Asian, Black, and Latinx adults (age 18–72) who participated in a larger national online survey conducted from October 2020–June 2021, Measures included financial and health information, housing disruptions and distress in response to employment changes, coronavirus related victimization distress and perceived increases in racial bias, depression and anxiety.

Results: Asian participants had significantly higher levels of COVID-related victimization distress and perceived increases in racial bias than Black and Latinx. Young adults (<26 years old) were more vulnerable to depression, anxiety, and coronavirus victimization distress than older respondents. Having at least one COVID-related health risk, distress in response to changes in employment and housing disruptions, pandemic related victimization distress and perceived increases in racial bias were positively and significantly related to depression and anxiety. Structural equation modeling indicated COVID-related increases in racial bias mediated the effect of COVID-19 related victimization distress on depression and anxiety.

Conclusions: COVID-19 has created new pathways to mental health disparities among racial/ethnic minorities in the U.S. by exacerbating existing structural and societal inequities linked to race. Findings highlight the necessity of mental health services sensitive to specific challenges in employment and housing and social bias experienced by people of color during the current and future health crises.

Keywords: COVID-19, mental health, victimization distress, racial bias, discrimination, housing, employment


INTRODUCTION

The mental health of racial/ethnic minorities in the U.S. has been disproportionately impacted by the COVID-19 pandemic (1–4). Increases in depression and anxiety among people of color have been attributed in part to the exacerbation of existing health disparities and inequities in financial security (5, 6), especially through COVID-related employment and housing disruptions (7, 8). Discrimination against racial/ethnic minorities in the U.S. have also increased during the pandemic (9). A national representative survey by Pew Research Center (10) conducted in June 2020 reported that 31% Asian Americans, 21% Blacks, and 15% Latinx had been discriminated against due to their race/ethnicity. Moreover, the number of hate crimes in the U.S. during 2020 reported by FBI was the highest since 2008 (11). Direct and vicarious forms of racial/ethnic discrimination during the pandemic have been found to be positively associated with decreased mental health among racial/ethnic minority adults (12–15). A recent study involving a national sample of Asian, Black, Indigenous, and Latinx young adults ages 18–25 found the majority of respondents reported at least one instance of COVID-related victimization and when controlling for pre-existing COVID-19 medical risks and financial insecurity, perceptions that the coronavirus has increased racial bias across the country mediated the positive association between coronavirus victimization distress and depression and anxiety (16). These finding are consistent with past research finding long-term mental health consequences of contagious disease related discrimination among marginalized social groups in countries experiencing HIV, H1N1, and SARS COV-2 epidemics (17–20).

The social determinants of health and fundamental cause of population disparities theoretical frameworks, call for research that increases understanding of how the circumstances in which people work and live within the context of racially based stigma have detrimental consequences for mental health (21–23). Drawing on these frameworks, the current study sought to examine the extent to which disruptions in employment and housing and COVID-19 specific victimization and perceived increases in racial bias independently and conjointly contributed to depression and anxiety among Asian, Black, and Latinx adults in the United States. Consistent with these frameworks and based on prior research (16) we also tested whether perceptions regarding increases in COVID-related racial bias mediated the effect of coronavirus victimization distress on mental health risk.



METHODS


Participants and Procedure

Data from the current study was part of a larger national survey recruited on social determinants of mental health and substance use among U.S. adults during the COVID-19 pandemic started from September 2020. Data used in the current study ranged from December 4, 2020 to June 4, 2021, with approximately 80% of the data collected during December 2020 to March 2021 (see Supplementary Tables 1, 2 for monthly recruitment break in the Supplement). During December 2020 to March 2021, COVID-19 situation is increasingly severe, according to the CDC (24), daily new cases increased from 213,919, reached the peak of 293,364 on Jan 8, and then decreased gradually to 73,074 by the end of March, which is still higher than most of the days in 2020. Similar trends were observed for daily deaths, which increased from 2,461, reached the peak of 4,169 in mid Jan, and then decreased gradually to less than 1,000. Mobility control of Americans is stable and the median user in the USA is traveling between 1 to 10 km (25). Participants were recruited online via Qualtrics Panel and need to be U.S. residents above 18 year-old and Facebook users to be included in the larger national survey. For data validity check, unique participant ID has been automatically created and assigned to each participant upon his/her initial participation in the larger national survey. This unique ID was used to track and cross-validate participants across waves of studies. In addition to IP address authentication (only IPs from the U.S.), four attention check questions were used throughout the survey. Though not present in the current study, the larger national survey collected participants' Facebook data, so the unique Facebook ID has also been used to validate participants across sections. In addition to the larger national survey recruitment criteria, for the present study, other inclusion criteria were as follows: self-reported Asian, Black, and Latinx race/ethnicity; completed the coronavirus victimization distress and coronavirus racial bias scales; had not been diagnosed with COVID-19; and passed data validity checks, see detailed recruitment procedure in Figure 1. Four-hundred-one participants met these criteria and entered the final data analysis. Participants received $70 upon completion of baseline questionnaires of demographics ($40) and the follow-up survey ($30).


[image: Figure 1]
FIGURE 1. Flowchart of participant recruitment procedure. Participants who met the below three criteria would be invited: showed interests in the current study, use Facebook, age ≥ 18.




Measures
 
Demographics

Demographic information is presented in Table 1. Demographic variables included (a) race/ethnicity, gender, household income, and education level; (b) 7 medical conditions identified by the CDC as associated with risks of severe illness from COVID-19, including obesity, high blood pressure, lung disease, diabetes, heart or artery diseases, cancer, and HIV; (c) change in employment due to the pandemic and associated distress (response options ranged from 1 = “not at all troubled” to 5 = “extremely troubled”); and (d) housing disruption due to the pandemic as a proxy for financial insecurity (e.g. “I didn't pay the full amount of rent or mortgage”, “I was evicted from or asked to leave home”, “I didn't have a home”).


Table 1. Demographics and COVID-related employment and health variables among Asian, black, and Latinx adults.
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Coronavirus Victimization Distress Scale (CVDS)

Coronavirus victimization is defined as the experience of being singled out for cruel or unjust treatment because one is assumed to be a carrier of the COVID-19 virus. The CVDS (26) assessed 5 coronavirus related victimization experiences and associated distress. Items include being teased or bullied, physically threatened, mistreated, verbally taunted, called bad names, or cyberbullied because someone thought the respondent had the coronavirus. Responses were scored on a 5-point Likert-type scale (1 = “It never happened”, 2 = “It happened but did not upset me”; 3 = “It happened and upset me a little”; 4 = “It happened and upset me moderately”; 5 = “It happened and upset me quite a bit”). Prior research involving Asian, Black, Indigenous, and Latinx young adults (16) reported high inter-item reliability (Cronbach's alpha = 0.91) and the scale had good reliability for the current study (Cronbach's alpha = 0.92).



Coronavirus Racial Bias Scale (CRBS)

The 9-item CRBS (27) assessed participants' beliefs about how the coronavirus is negatively affecting societal attitudes toward one's race/ethnicity (e.g., “I believe the country has become more dangerous for people in my racial/ethnic group because of fear of the coronavirus”). Response options ranged from 1 (Strongly disagree) to 4 (Strongly agree). A prior study (16) conducted confirmatory factor analysis (CFA) on the CVDS and CRBS and found scale items loaded on distinct dimensions with one exception: there was a significantly correlated error between item 7 in the CRBS (i.e., “Due to the coronavirus I have been cyberbullied because of my race/ethnicity”) and item 5 in the CVDS (i.e., “I have been cyberbullied because someone thought I was infected with the coronavirus”); the revised scale had good reliability among racial/ethnic minority young adults (Cronbach's alpha = 0.87). Accordingly, item 7 was removed from the CRBS for the current study. The scale had good reliability for the current study (Cronbach's alpha = 0.82).



Patient Health Questionnaire (PHQ-9)

The PHQ-9 (28) assessed the frequency of past-month experiences with depressive symptoms. Sample items included “Little interest or pleasure in doing things” and “Feeling down, depressed, or hopeless”. Responses were scored on a 4-point scale, anchored by 0 (Not at all) and 3 (Nearly every day). Composite scale scores are computed by the sum of item responses. Prior research has shown internal consistency of the scale, with Cronbach's alpha ranged from 0.84 to 0.91 across racial/ethnic minority groups (16, 29, 30). The scale had good reliability for the current study, Cronbach's alpha = 0.91.



General Anxiety Disorder Screener (GAD-7)

The GAD-7 (31) assessed anxiety symptoms of participants during the past month. Sample items include “Being so restless that it is hard to sit still” and “Feeling afraid as if something awful might happen”. Response options are recorded on a 4-point Likert scale ranging from 0 (not at all) to 3 (nearly every day). Composite scale scores are computed by the sum of item responses. Internal consistency of the scale among racial/ethnic minority groups has been supported by prior research, with Cronbach's alpha ranged from 0.89 to 0.91 (16, 30). The scale had good reliability for the current study, Cronbach's alpha = 0.94.




Data Analysis Plan

All analyses were conducted with R-4.0.1, and CFA and SEM analyses used lavvan package (32, 33).


Descriptive Statistics

Descriptive statistics were calculated for all demographic and COVID-19 related health and employment variables. This was followed by analyses of variance (ANOVA) and Chi-square tests to assess differences in these variables among the three racial/ethnic groups.



Confirmatory Factor Analysis

Confirmatory Factor Analysis (CFA) was then conducted to examine the structures of CVDS and CRBS, followed by descriptive statistics calculated for mental health indices and Chi-square tests, correlation and ANOVAs examining associations among demographic variables, CVDS, CRBS, and measures of depression and anxiety. Structural equation modeling (SEM) assessed the hypothesis that coronavirus racial bias exerted a mediating role in the association between coronavirus victimization distress and depression and anxiety. The goodness of fit indices included the comparative fit index (CFI), Tucker-Lewis Index (TLI), the root-mean-square error of approximation (RMSEA), and the Standardized Root Mean Square Residual (SRMR). A fit of > 0.95 for the CFI and TLI, < 0.06 for RMSEA, and < 0.08 for SRMR was considered to indicate adequate fit (34). To test the indirect effects for statistical significance, the bias-corrected bootstrapping approach was adopted as it is robust against the violation of normal distribution assumptions for both the sampling distribution and indirect effect (35). One thousand resamples were drawn to estimate the standard errors of the indirect effects and their 95% confidence intervals. Adequate power (=0.80) for the SEM analysis with degrees of freedom (df) = 25–60 has been achieved (36).





RESULTS


Demographics and COVID-19 Related Employment and Health

Demographic data and Chi Square analyses by racial/ethnic group and the total sample are provided in Table 1. The sample included 401 participants (Mean age = 35.54, SD = 11.01, range = 18–72), who self-identified as, Asian (28.43%), Black (35.16%), and Latinx (36.41%). Across race/ethnicity, the majority identified as cisgender females (69.33%). Over half had completed college and reported a household income above $50,000. Thirty-four percent of participants had at least 1 COVID-19 health risk listed by the CDC (37). Asians were significantly younger than Black and Latinx groups, F(2, 398) = 9.30, p < 0.001. After adjusting for age, Asians reported higher levels of household income than Black, F(3, 400) = 8.30, p < 0.001. Both Asian and Latinx groups reported fewer medical conditions than Black, F(3, 400) = 15.08, p < 0.001, and Asians reported higher education levels than Black and Latinx, F(3, 400) = 11.40, p < 0.001.


Employment and Housing Disruption

As illustrated in Table 1, 71.57% of participants reported employment changes due to the pandemic, and 56.36% reported they were at least slightly troubled by employment changes (score > 2; M = 1.90, SD = 1.61); no racial/ethnic differences in employment disruption or distress were reported.

There were also no racial differences on housing changes after adjusted for age.




Coronavirus Victimization Distress (CVD) and Coronavirus Racial Bias (CRB)

The CFA model included all five items on CVDS and four parcels constructed from the 8-item CRBS, which were created by randomly pairing two items together and calculating the mean. Results yielded a good model fit (CFI = 0.987, TLI = 0.981, RMSEA = 0.053, 90% CI [0.033, 0.072], and SRMR = 0.037) (See Supplementary Figure 1 in supplement materials). As indicated in sections 2.2.2 and 2.2.3 both scales had good reliability. Table 2 presents the means, standard deviations and range of scores on the CVDS and CRBS scales. In total 16.5% of participants reported at least one type of coronavirus victimization experience (27.2% Asian, 9.9% Black, and 14.4% Latinx). Chi-square analysis found that Asians were significantly more likely to report such experiences than Black and Latinx, χ2(2) = 14.38, p < 0.001 and young adults were significantly more likely to report at least one COVID-related victimization experience than adults over age 25 (68.18%), χ2(1) = 5.64, p = 0.018. As illustrated in Table 3 pandemic-related employment change distress was positively associated with both the CVDS and CRBS, and housing disruptions with the CRBS.


Table 2. Means, SD, and range for coronavirus victimization distress scale (CVDS), coronavirus racial bias scale (CRBS), PHQ-9 and GAD-7 for each racial/ethnic group.
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Table 3. Pearson's correlations among coronavirus victimization distress (CVD), coronavirus racial bias (CRB), mental health indices and demographic and COVID-19 related employment and health variables.
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Relationship of CVDS and CRBS and Demographic Variables With Mental Health Indices

Approximately 27% of participants met the criteria for moderate depression and 29% for anxiety as measured by PHQ-9 (≥ 10) and GAD-7 (≥ 10) (38) with no racial/ethnic differences. Young adults ages 18–25 were more likely to reach criteria for moderate depression (N = 32; 38.10%) compared to older adults (N = 78, 24.61%), χ2(1) = 6.07, p = 0.014). Latinx reported significantly higher levels of depression than Blacks (see Table 2). There were no gender differences on either mental health measure.


Correlations Among Variables

Before examining the SEM model, Pearson's and Spearman's correlation analyses were conducted to examine relationships between demographic variables, the CVDS and CRBS and the mental health indices (see Table 3). The CVDS, CRBS, having at least one COVID-19 health risk, employment change related distress, and housing disruption were all positively and significantly related to depression and anxiety as measure by the PHQ-9 GAD-7, respectively. Age, household income, and education level were negatively associated with depression and anxiety and age was positively associated with number of CDC health risks.



Structural Equation Modeling

As described in the Analysis Plan and Figure 2, SEM was conducted to assess whether perceived coronavirus racial bias mediates the effect of coronavirus victimization distress on depression and anxiety. The model showed an adequate fit on all fit indices, including the CFI (0.973), TCL (0.963), RMSEA (0.044), 90% CI [0.033 0.055], and SRMR (0.034). Coronavirus victimization distress had significant direct effects on both depression and anxiety (Beta = 0.171, 95% CI [.238, 1.789], Beta = 0.199, 95% CI [0.483, 1.732], respectively) as well as indirect effects on mental health indices (Beta = 0.037, 95% CI [0.053, 0.434], Beta = 0.055, 95% CI [0.129, 0.518], respectively), indicating that coronavirus racial bias partially mediated the effect of victimization distress on depression and anxiety.


[image: Figure 2]
FIGURE 2. Standardized results for main structural equation model with bootstrapping approach testing the mediating effect of coronavirus racial bias on the association between coronavirus victimization distress and depression and anxiety. Covariates included race/ethnicity, COVID-19 health risks, employment change distress, housing changes, age, household income, and education level. *represents statistically significant results based on 95% Confidence Interval.






DISCUSSION

The COVID-19 pandemic has exacerbated existing health and social disparities among racial/ethnic populations in the U.S. accompanied by an increase in racial bias incidents (11). Understanding the effects on mental health of health, employment and housing disruptions and discrimination based on association with between the coronavirus and long-standing racial biases is essential to the development of adequate mental health services and prevention policies for Asian, Black and Latinx adults during the current and future pandemics (21, 39). Consistent with recent studies conducted during earlier stages of the pandemic, we found that having at least one COVID-19 health risk and experiencing coronavirus victimization was associated with higher mental health risk partially mediated by perceived coronavirus induced increases in racial bias (4, 16). This study also expands the work of prior findings by identifying distress caused by pandemic related housing and employment disruptions as not only a risk factor for depression and anxiety but as associated with increases in perceived COVID-related societal biases against Asian, Black and Latinx people in the U.S. The higher prevalence rate of coronavirus victimization experiences reported by our Asian participants can be understood within the context of the media focus on the origins of the virus in China fueling anti-Asian sentiment and reported increases in Asian bias incidents (16, 40, 41). The finding that Asian respondents were in general of higher household income and education and had less reported pre-existing COVID-19 health risks demonstrates the pernicious effect of racism on mental health irrespective of other historically documented protective factors (42).


Limitations and Future Directions

The current study has limitations in participant recruitment procedure. The anonymous nature of online studies and national reach enables recruitment of geographically diverse participants. However, a limitation of all online surveys is the recruitment was limited to individuals who had previously registered for taking online surveys and thus may be different from those who are not registered with these recruitment sites. This study supported prior research indicating an association between pre-existing COVID-19 health risks and mental health. This association was especially strong for young adults in our sample although contrary to predictions based on social determinants of health, age was not associated with household income or education. Additional studies are needed to further explore factors that might contribute to these age differences. Though the data was not present in the current study, participants in the larger survey need to be Facebook users and share their Facebook data to researchers, this might further limit the current findings to people who use Facebook and future studies should involve a broader population. In addition, the current data was collected using a non-probability sampling method, additional studies are needed utilizing recruitment strategies that focus on more difficult to reach populations to reduce the potential sampling biases. Another potential limitation in recruitment is that our participants received monetary compensation upon the completion of the survey. Though the monetary incentives could affect survey completion, the compensation in the present study was divided into different waves of recruitment (baselines, follow-up, etc), and the current study used rigorous validation checks to ensure the quality of the data and to prevent potential conscious falsification, see details of strategies we used in recruitment procedure in Figure 1. We also have an unique ID that has been assigned to each participant and used to validate participants across waves of data collection. The current cross-sectional study illuminated significant associations among housing and employment disruptions, coronavirus victimization distress, perceived increases in pandemic related racial bias, and mental health among Asian, Black, and Latinx during the COVID-19 pandemic. However, the cross-sectional nature of the current study limits the causal interpretation of the results. Future longitudinal research will help identify the lasting mental health impact of coronavirus victimization distress and associated perceived systemic racism.




CONCLUSION

This study demonstrates the importance of examining how pandemics can exacerbate existing systemic inequities experienced by members of socially marginalized racial/ethnic groups within the U.S. The mental health of Asian, Black and Latinx persons have long been associated with social discrimination and racial bias. Participant responses underscore how the COVID-19 pandemic has added to these mental health burdens through pre-existing health disparities, disruptions in employment and housing, and increased societal prejudices. COVID-19 has created new pathways to mental health disparities among adult members of these racial/ethnic groups. Findings highlight the necessity of mental health services sensitive to specific challenges in employment and housing and social bias experienced by people of color during the current and future health crises.
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Background: Data support the link between the coronavirus disease 2019 (COVID-19) pandemic and mental distress in healthcare workers (HCWs). Although previous studies have documented the association between organizational policies and employees' psychological and mental status, there is still scant evidence regarding the effect of perceived organizational support (POS) on mental distress in HCWs during the pandemic.

Aims: The present study aimed to assess the association between POS and mental distress in HCWs during the COVID-19 pandemic. The role of POS in stress, depressive and trauma symptoms in HCWs was investigated.

Methods: This was an online cross-sectional study in 424 HCWs. Data were collected during the first wave of the pandemic, and included demographics, a 7-item questionnaire assessing POS, the “Patient Health Questionnaire” assessing depressive symptoms, the “Impact of Events Scale Revised,” measuring post-traumatic stress disorder (PTSD) symptoms and the “Perceived Stress Scale” assessing perceived stress.

Results: The mean POS score was 3.33 [standard deviation:1.85; range 0–7]. Younger (p < 0.001), less experienced (p < 0.001), female (p = 0.002), and non-physician HCWs (p = 0.031) were more likely to report lower self-perceived organizational support than older, male, more experienced physicians. Self-perceived organizational support was significantly and negatively associated with and self-assessed intensity of stress, depressive and traumatic symptoms, after adjusting for putative confounders (p < 0.001).

Discussion: Self-perceived organizational support was significantly associated with HCWs' self-assessed mental status during the pandemic. Organizational support and mental distress should be addressed simultaneously in HCWs during the COVID-19 pandemic to increase resilience among them.

Keywords: COVID-19, post-traumatic stress, depression, healthcare workers, organizational support


INTRODUCTION

Since the initial outbreak of the coronavirus disease (COVID-19) pandemic, reports have highlighted the impact of the pandemic on HCWs' mental and psychological health (1). Indeed, an increased frequency of psychiatric symptoms ranging between 11 and 75% has been reported in HCWs during previous relevant crises. A number of personal, work-related and organizational factors have been identified as risk factors for developing psychiatric symptoms in employees (2, 3).

Perceived organizational support (POS) refers to employees' perception regarding the extent to which their organization takes measures to protect their physical and psychological well-being (4). Additionally, POS has many implications as it is related to job satisfaction, organizational performance and absenteeism (5). However, there is limited pertinent research during health crises, such as the COVID-19 pandemic. Specifically, only a few studies have explored organizational factors in relation to mental health outcomes during the pandemic, including dimensions of organizational support to HCWs (6–9). These dimensions included education in self-protection, provision of protective equipment and psychological support and participation in decision making (6). A recent review pointed out the heterogeneity regarding the psychological and organizational measures used, as well as their cultural context; however, these findings support the association between organizational characteristics and mental health status of employees (10). Moreover, previous studies were conducted in specific cultural context, thus jeopardizing the generalization of their findings (11, 12). Overall, there are only a few empirical studies on the specific effects of POS on HCWs' mental health, and especially on different types of symptoms such as post-traumatic and depressive symptoms, or perceived stress.

Regarding COVID-19 context, recent studies have reported high levels of depressive and post-traumatic symptoms in up to 30% of HCWs (13). A challenging work environment, characterized by increased work demands and lack of organizational or colleague support may be linked to deterioration of mental and physical health in HCWs (6, 11, 12). Risk factors for developing these symptoms include personal history of mental disorders, longer work experience, older age, and adjustment difficulties (14). Most importantly, mental and psychological distress in HCWs has been associated with poor quality of care, less productivity and increased risk for errors (15). Thus, it becomes important for health organizations to identify the organizational needs of HCWs and to ascertain the impact of organizational aspects on their employees' mental health (16). So far, the majority of studies investigating risk factors related to adverse mental health outcomes in HCWs has mainly focused on personal factors such as occupation, sex, proximity of working with COVID-19 patients and history of mental health disorders, e.g., depression (13, 17).

Despite the unprecedented situations and needs created in healthcare systems by the pandemic, evidence on the interventional strategies for protecting HCW's mental health is still scarce (18). Healthcare systems are still in the process of understanding the problem, which forestalls the implementation of interventional policies (18).

The aim of this study was to shed more light on the relationship of POS with depressive and post-traumatic symptoms, and perceived stress in HCWs during the COVID-19.



MATERIALS AND METHODS

This was an online cross-sectional study. Data collection took place during the first wave of the COVID-19 pandemic (3–27 of May), just before the start of the gradual easing of restrictions following the first lockdown, in the Republic of Cyprus (RC). The questionnaire was disseminated through national professional associations (Medical, Physiotherapists) as well as through targeted social networks to nurses, occupational therapists, physicians and pharmacists. Informed consent for participation in the study was given through the web-based platform. The study protocol was approved by the National Bioethics Committee (number: 2020.01.89), and is described in more detail elsewhere (17).

The data collection tool included demographic, self-assessed psychological distress variables and a 7-item descriptive questionnaire on POS characteristics, developed by the authors according to literature (2) (Table 1). Each question was answered by No (0 point)/Yes (1). (Total scores of the perceived organizational support questionnaire range 0–7 points).


Table 1. Perceived organizational support (POS) questionnaire.
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The 9-item Patient Health Questionnaire (PHQ-9) was used for assessing depressive symptoms (Items are scored 0–3, scale score range 0–27, with higher scores corresponding to more severe symptoms of depression) (19).

The 22-item Impact of Events Scale Revised (IES-R) was used for assessing post-traumatic stress symptoms during the last 7 days (items are scored 0–4, scale score range 0–88, with higher scores corresponding to more severe symptoms of post-traumatic stress) (20).

The 10-item Perceived Stress Scale (PSS-10) was used for assessing self-perceived stress (items are scored 0–4, scale score range 0–40, with higher scores reflecting higher perceived stress levels) (21).

The online questionnaire did not allow for missing values, since giving an answer was obligatory to move to the next question and submit the questionnaire. As a result, missing data and possible bias was avoided. Additionally, aiming to minimize selection bias, the questionnaire was disseminated through national professional associations, ensuring access to all healthcare professionals in the RC.

Since this is a cross-sectional study, multivariate analysis was performed to address the main study aim and the sample size was a priori calculated accordingly by using G*Power software. A total of 416 individuals were needed, given a small to medium effect size of f2 = 0.06, an alpha error of 0.05, a power of 95% with about 10 predictors in the final model.


Data Analysis

Descriptive statistics of demographic and clinical variables were reported as mean (M) and standard deviations (SD), or frequencies for continuous and categorical variables, respectively. The overall scores of the PHQ-9, IES-R, PSS-10 and POS scales were calculated as the sum of component items' scores. Correlations between the POS score and the total score of the PHQ-9, IES-R, and PSS-10 scales, respectively, were assessed using the Pearson's correlation coefficient (rho). We also performed multivariate linear regression analyses to test the significance of POS as predictor of IES-R, PHQ-9 and PSS-10 scores as dependent variables, after adjusting for putative confounders. Adjusting variables for the regression model were selected based on univariate analyses and only variables that were statistically significant were further included in the regression models. More specifically, multiple univariate analyses were performed between the different study variables and each mental health-related outcome. The putative confounders were then entered in multivariate models and checked for their multicollinearity. Variables showing increased multicollinearity were deleted from the final analysis. For brevity issues, this analysis is not presented, and the final confounders are only mentioned as footnotes in the results section. Statistical significance was set at p < 0.05, and all tests were 2-tailed. Data analyses was performed using SPSS-22 (Armonk, NY: IBM Corp).




RESULTS


Participants' Demographics and Clinical Characteristics

A total of 424 HCWs with a mean of 13.1 years of work experience participated in the study. Two-hundred forty-eight (58.5%) were female and 176 (41.5%) were male, with a mean age of 38.8 years. One hundred seventy-eight (42%) were physicians, 57 (13.4%) had a positive history of depression or/and anxiety disorder. The demographics, occupational and clinical characteristics of participants are presented in Table 2.


Table 2. Participants' demographics, occupational variables, and clinical characteristics (N = 424).
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POS and Mental Distress of Participants

The mean score in the POS questionnaire was 3.33 [standard deviation (SD):1.85; range 0–7]; this was negatively correlated with IES-R, PSS-10 and PHQ-9 scores (r = −0.29; r = −0.289; r = −0.278, respectively, p < 0.001 for all correlations).

Males compared to females (3.7 ± 1.9 vs. 3.13.1 ± 1.8; p = 0.002) and physicians compared to nurses/other professionals (3.6 ± 1.7 vs. 3.2 ± 1.9; p = 0.031) reported higher POS score. Physicians compared to nurses (3.6 ± 1.7 vs. 2.8 ± 2.0; p = 0.001) reported, also, higher POS score. Participants who were directly involved in COVID-19 patient care reported lower POS score compared to those who were not (3.1 ± 1.8 vs. 3.5 ± 1.8; p = 0.011).

POS score was also positively correlated with age (r = 0.184; p < 0.001) and years of work experience (r = 0.160; p < 0.001).



Regression Analyses Investigating the Association Between Organizational Support and Mental Distress

Linear regression analyses showed a significant negative relationship between perceived organizational support and self-assessed mental distress (i.e., symptoms of post-traumatic stress, depression, and stress), after adjusting for putative confounders (Table 3). In total, POS score explained 3.5–4.4% of the variability of mental distress in HCWs.


Table 3. Linear regression models on the role of perceived organizational support score (dependent variable) on IES, PSS, and PHQ scores, after adjusting for multiple confounders (N = 424).
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DISCUSSION

In this study, we explored the association between POS and mental distress in HCWs during the first wave of the pandemic. Analyses showed that younger, less experienced, and non-physician females were more likely to report lower POS than older, more experienced, male physicians. Lower POS was also significantly associated with mental distress in terms of depressive and post-traumatic symptoms, and perceived stress, even after adjusting for multiple confounders. Although, the overall variance explained by the models, seems rather small, the finding that perceived organizational support, has an impact on mental health, is very important. Especially, as previous research on the influence of environmental factors on mental health outcomes show similar or lower effect sizes. This is due to the complex relationship between mental health and environmental factors, including many mediators and moderators such as genetics, epigenetics and other possible confounders.

Strengths of the present study include the timing of data collection, i.e., at the peak of the pandemic, the assessment of depressive, PTSD and stress symptoms simultaneously, and measurement of both individual and organizational risk factors. Moreover, the sampling method applied herein supports the internal validity of the present results. However, although the questionnaire was disseminated to all HCWs, possible selection bias cannot be excluded. Limitations include its cross-sectional design not allowing etiological inferences, the self-assessment of the HCWs' mental health, and possible cultural particularities; since this study was conducted in a specific geographic area (Cyprus), additional studies are needed to replicate these results. Moreover, additional confounders may have contributed to the mental distress reported herein which were not taken into consideration, such as fear of a COVID-19 infection, personality traits and medical history. Additionally, POS dimensions such as organizational policies and procedures, or workplace training and supervision, were not included in the present analyses. Finally, although the POS questionnaire was not validated prior to its use, it was based on a scoping review focused on HCWs' needs during the pandemic (6).

Nevertheless, the present study is among the few addressing organizational support in relation to mental distress in HCWs (7–9). A study in healthcare providers in Jordan revealed a link between burnout symptoms and inadequate personal protective equipment, limited access to COVID-19 testing and lack of measures to prevent transmission of COVID-19 to family members (9). Overall, POS provided by hospital managers has been highlighted as the strongest protective factor against depressive, post-traumatic and anxiety symptoms in frontline HCWs (8). The study by Zhang et al. (7), identified three organizational factors, namely “work support,” “personal support,” and “risk support,” which were negatively associated with anxiety, whereas “work support” and “personal support” predicted higher life satisfaction in HCWs. A study in Ethiopia reported that protection and support of the needs of HCWs is a crucial factor toward their engagement to work, and provision of optimal care to patients (22).

Importantly, in a recent review female nurses working in intensive care units and emergency departments reported the highest levels of burnout, anxiety and depressive symptoms during the pandemic compared to other healthcare professionals (1, 23). Work environment, communication, and support by supervisors were identified as important risk factors regarding mental health symptoms.

Regarding work-related PTSD symptoms, the present results are in line with the literature reporting that organizational factors such as the heavy workload, young age, female gender, lack of training and support are important predictors of PTSD symptoms in HCWs during the pandemic (14, 24). Moreover, it has been proposed that hospital managers should anticipate the impact of the pandemic on the mental health of vulnerable HCWs, i.e., females and frontline workers, by implementing educational sessions on coping with stressful events and developing resilience (14, 25). These evidences altogether outline the importance of data on POS regarding the development of supportive measures toward mental health of HCWs.

The importance of organizational support on HCWs' wellbeing has been clearly evident during the pandemic; this crisis brought to the spotlight fundamental differences between HCWs and administrators in prioritizing measures (26). Recently, a package of recommendations on how to build resilience in HCWs, prior and during an epidemic outbreak, was published suggesting interventions at both individual and organizational level (27). However, only a few hospitals around the world have developed protocols to support mental health in HCWs during the pandemic; most of relevant interventions have been implemented at individual level, e.g., group or personal supportive sessions, instead of addressing organizational empowerment (28, 29). Additionally, the majority of healthcare organizations provide organizational support to nurses by covering basic needs, such as food, childcare, mental health support and COVID-19 testing, rather than addressing other types of support, such as participation in decision-making (30). Shah et al. (31), suggested that cultivation of a transparent, open-ended mode of communication, especially in leadership, and a supportive work environment is expected to increase resilience in HCWs during and after the pandemic (31). Healthcare administrators collaboratively with HCWs are expected to develop and implement supportive programs toward employees during crisis events, including the COVID-19 pandemic.

Social support by colleagues and managers and a positive workplace climate has positive effects on perceived psychological distress. Therefore, targeted interventions can counteract the effects of work-related stress (32). It has been shown that ethical leadership can alleviate the perception of work-related stress and improve the quality of the relationship between supervisors and subordinates (33). In addition, even the supervisors' POS is very important, as it affects their relationships with the subordinates, their job satisfaction and their job performance (34).

In conclusion, these findings highlight the importance of POS on the mental health of HCWs during periods of crisis such as the COVID-19 pandemic; direct implications to policy makers and administrators to increase resilience in HCWs through the development of comprehensive supportive strategies are supported by the present findings. As mental distress including depression and PTSD are risk factors for psychological impairment and suicidal behavior, specific and urgent preventive measures should be implemented (24), along with regular screening of psychiatric symptoms in HCWs (24). Moreover, since PTSD symptoms may develop later in the course of the pandemic, longitudinal studies are proposed.
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The COVID-19 pandemic has been very destructive to and compromised the functioning of all nations' public health systems. In the absence of a vaccine, healthcare workers have been employed to relentlessly fight against COVID-19. The psychological status of healthcare workers during the pandemic in countries with limited resources, notably Bangladesh, remains unclear. The present study aimed to investigate the psychological states of frontline and non-frontline Bangladeshi healthcare workers during the early stages of the COVID-19 outbreak. An online cross-sectional study was conducted from May 5 to 31, 2020 with 203 respondents. Psychological states were measured with a self-reported numerical scale of fear, the Generalized Anxiety Disorder (GAD-7) scale, and the Patient Health Questionnaire (PHQ-9). The prevalence rates of fear, anxiety, and depression were 60.6, 71.9, and 55.2%, respectively. Compared to non-frontline workers, frontline workers reported higher rates of anxiety (79.0 vs. 67.2%) and depression (65.4 vs. 48.4%). Multivariate logistic regression models showed that working in a public institution, being employed for <5 years, and being over-worked were risk factors for developing psychological distress. Our findings emphasize the need for timely psychological interventions to support the mental well-being of healthcare professionals in Bangladesh.

Keywords: coronavirus, psychological impacts, mental health, Asia, Global South


INTRODUCTION

In late December 2019, a new viral outbreak took root in Wuhan city, Hubei province, China. This severe acute respiratory syndrome coronavirus 2 (SARS-COV-2) virus spread rapidly throughout China and spread to other countries soon thereafter (1–3). On February 11th 2020, the World Health Organization (WHO) and the International Committee on Taxonomy of Viruses named the disease resulting from the virus “COVID-19” (Coronavirus Disease 2019, also known as 2019-nCoV) (4). One month later, COVID-19 was declared a global pandemic by the WHO (5). As of April 26th 2021, there have been 147,679,884 confirmed cases of COVID-19 across 215 countries and more than 3 million of confirmed deaths (6).

The COVID-19 pandemic has caused not only high rates of mortality but also severe, negative effects on the mental health of many populations (7), especially healthcare professionals (8). Past and current pandemics have documented numerous, psychological impacts experienced by healthcare workers during these crises (9–11). The severe acute syndrome respiratory (SARS) epidemic in the early 2000's revealed that hospital employees were vulnerable to psychological distress (12), mental disorders (13), and infection by the virus (14). Studies in China during the early stages of the COVID-19 pandemic demonstrated that healthcare workers were susceptible to depression, anxiety, mental distress, stress, somatization, and insomnia (15, 16).

Both frontline and non-frontline healthcare workers were required to work tirelessly in stressful environments with limited resources and therefore experienced negatively psychological impacts from the virus (17). Frontline healthcare workers more frequently interacted with COVID-19 patients (18, 19) despite the virus being more deadly and transmissible than previous epidemics. Consequently, frontline workers may be more susceptible to psychological impacts—including fear, anxiety, and depression—during the viral outbreak than non-frontline workers.

The psychological impacts of the COVID-19 pandemic on healthcare workers are likely to be more acute in developing countries like Bangladesh where healthcare service capacity is poor and population density is high (20, 21). Bangladesh is the 8th most crowded country in the world but has the lowest healthcare provider-to-patient ratio among South Asian countries except for Bhutan and Afghanistan (22). Correspondingly, healthcare workers had insufficient staff support, testing capacity, and quality personal protective equipment (PPE) during the early stages of the pandemic (21, 23, 24). Private hospitals also initially refused to treat COVID-19 patients, which put extra pressure on frontline healthcare workers in Bangladeshi public hospitals (25). Simultaneously, healthcare professionals in Bangladesh faced social stigma, hatred, labeling as virus carriers, and other negative attitudes during the COVID-19 pandemic (26). These attitudes exacerbated healthcare worker's anxiety and depressive symptom levels (27). Additional strain resulted from patients with flu-like symptoms hiding their contact history with infected people (28, 29) and infected patients trying to escape hospitals (30). Healthcare workers were also likely to be fearful of the virus; as of January 17, 2021, the Bangladesh Doctors Federation confirmed that 8,160 healthcare employees had been infected and 130 physicians/surgeons had died from COVID-19 (31). South Asian countries in general have invested little in the mental health services and telemedicine/tele therapy needed by healthcare workers and the general population during the pandemic (32).

It is critical to assess the mental health of healthcare professionals in Bangladesh so that timely psychological interventions can be implemented. Poor mental health of healthcare workers can impede their performance and patient outcomes (33). Several studies have already documented the mental health consequences of the COVID-19 pandemic among Bangladeshi University students (34, 35), children (36), and the general population (37). However, there is limited research on the psychological impacts of COVID-19 on healthcare professionals in Bangladesh. A study by Barua et al. (38) investigated the anxiety, depression, insomnia and fear of frontline doctors. Khatun et al. (39) examined the anxiety and depression rates as well as associated risk factors of 114 physicians. Another study reported suicidal ideation and behavior of healthcare workers (40). Missing from this literature is a systematic assessment of mental health among both frontline and non-frontline healthcare workers in Bangladesh.

Correspondingly, the current study aimed to investigate the psychological distress among frontline and non-frontline healthcare workers during the early stage of the COVID-19 pandemic in Bangladesh. The study also investigated the differences in levels of fear, anxiety and depression and risk factors associated with such psychological problems between frontline and non-frontline healthcare workers in Bangladesh. We hypothesized that both workers experienced fear, anxiety, and depression during the early stages of the pandemic. Further, we hypothesized that frontline healthcare workers showed more psychological distress than non-frontline workers since frontline healthcare workers had more frequently contact with COVID-19 patients.



METHODS


Study Design and Respondents

We conducted a cross-sectional study using a convenience sample of Bangladeshi healthcare professionals and an online questionnaire. All healthcare professionals working in Bangladesh and registered by the Bangladesh Medical and Dental Council and, Bangladesh Nursing and Midwifery Council were eligible. The survey instrument was distributed through email listservs, closed Facebook groups, and WhatsApp groups between May 5 and May 31, 2020. Informed consent was received from all respondents. The participants were categorized into the following groups: doctors who passed a Bachelor of Medicine and Bachelor of Surgery (MBBS) and practiced medicine, nurses who provided technical assistance to doctors as well as were involved in administrative work at the hospital, dentists who completed a Bachelor of Dental Surgery (BDS) degree and practiced dentistry, and allied health professionals such as physiotherapists, occupational therapists, mental health counselors and physician assistants. A total of 203 healthcare workers participated in the study. The study was approved and supported by the committee for advanced studies and research of Khulna University of Engineering and Technology, Khulna, Bangladesh.



Measures

The questionnaire asked respondents about their sociodemographic characteristics, workplace exposure, and three aspects of their mental health. Sociodemographic characteristics included age, gender, and highest level of educational achievement. Residency characteristics included place of residence (urban vs. rural) and co-living status (i.e., with or without family members).


Employment Status

Workplace exposure was used to differentiate respondents into frontline and non-frontline workers. Frontline workers were medical staff directly involved with COVID-19 patient care, and non-frontline workers were medical staff without direct involvement with COVID-19 patient care (41). We distinguished these two groups of workers by asking respondents whether they engaged directly with treating COVID-19 patients.

Additional data on healthcare facility type, working institute, work experience, and over-worked status were collected to understand the working conditions of respondents.



Psychological Distress

A single item was used to measure self-reported fear levels. Respondents indicated how fearful they were during the COVID-19 pandemic on a scale from 0 (no fear at all) to 10 (extremely fearful). We used a cutoff score of >6 to indicate high levels of fear (42).

The Patient Health Questionnaire (PHQ-9) was used to measure respondent's depression levels over the past 2 weeks. This is a well-validated tool to screen the severity of depressive symptoms and clinical levels of depression (Cronbach's α = 0.89) (43). The PHQ-9 includes nine items that were answered on a 0 (not at all) to 3 (almost every day) response scale. Items were summed to obtain a summary score between 0 and 27. Scores of 0–4 indicated minimal to no depression, 5–9 indicated mild depression, 10–14 indicated moderate depression, and scores of 15–21 indicated severe depression (44). We used these four levels of depression as well as a cutoff score of 10 points or more to identify clinical levels of major depressive disorder (45).

We used the Generalized Anxiety Disorder 7-item (GAD-7) scale to assess anxiety levels (46). This is a commonly-used screening tool with excellent validity and reliability (Cronbach's α = 0.911) (46). Respondents indicated the frequency of anxiety symptoms over the past 2 weeks on a 0 (not at all) to 3 (almost every day) response scale. A summary score was created by summing all items. Respondents were categorized as having minimal/no anxiety (summary scores between 0 and 4), mild anxiety (5–9), moderate anxiety (10–14), or severe anxiety (15–21) (46). In addition to these four levels of anxiety, we used a cutoff score of nine points or more to identify clinical levels of generalized anxiety disorder (47).




Analysis

Descriptive statistics were used to analyze the demographic characteristics of respondents. Categorical variables were presented as percentages and continuous variables were presented as means (±standard deviations). We checked for normality of the mental health outcomes using the Shapiro-Wilk test (48). The data did not meet normality (p < 0.05) so non-parametric tests were used for subsequent analyses. Variables were compared between frontline and non-frontline healthcare workers by using χ2 and Kruskal-Wallis tests. Univariate and multivariable logistic regression models identified potential predictors of psychological distress. Statistically significant predictors in the univariate analysis were used for the multivariate logistic regression models. Models were adjusted for age, gender, highest level of educational achievement, current place of residence, living status, healthcare type, type of workplace, years of employment and daily working hours. A p-value of <0.05 was considered to be statistically significant. Analyses were conducted in the R statistical software package (version 4.0.0) and SPSS statistical software (version 21).




RESULTS


Sample Characteristics

Table 1 summarizes the descriptive statistics of the respondents. A total of 203 healthcare workers participated including 150 doctors, 24 nurses, 22 dentists, and seven allied health professionals. Of these, ~50% (N = 97) were women. The mean (sd) age of respondents was 33.12 (±9.14) and the vast majority (>95%) lived in an urban area. Approximately 85% (N = 172) of respondents resided with their families during the pandemic. Most respondents (52.2%) had attained a graduate level of education; fewer numbers of respondents had attained only postgraduate studies (33%), undergraduate degrees (7.39%), advanced degrees (4.43%), or an uncompleted college degree (2.96%). Approximately 75% of respondents (N = 121) worked for public hospitals and 52.22% (N = 106) had worked for <5 years after their terminal degree. More than 83% (N = 169) of respondents worked 8 h or more per day. Approximately 40% (N = 81) were frontline workers during the COVID-19 pandemic.


Table 1. Descriptive statistics of respondents' socio-demographic characteristics, residency, and employment status.
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Frontline and non-frontline healthcare workers showed different levels of education (χ2 = 7.86, df = 3, p < 0.05) and healthcare sector (χ2 = 11.79, df = 3, p < 0.05). Frontline healthcare workers had achieved higher levels of education including postgraduate and advanced degrees than non-frontline healthcare workers (45.67 vs. 31.96%). A larger share of physicians was present in the non-frontline healthcare worker group than in the frontline healthcare group (86.4 vs. 65.6%). No other significant differences were observed in respondent's socio-demographic characteristics, residency, or employment status (Table 1).



Psychological Distress Levels Among Healthcare Workers

Table 2 illustrates the psychological states of healthcare workers. Prevalence rates across the sample of respondents were 60.59, 71.92, and 55.17% for fear, anxiety, and depression, respectively. Prevalence rates were different between frontline and non-frontline workers for anxiety (χ2 = 4.16, df = 1, p < 0.05) and depression (χ2 = 4.89, df = 1, p < 0.05) but for not fear (χ2 = 0.29, df = 1, p >0.05). More frontline than non-frontline workers reported having anxiety (79.01 vs. 67.21%) and depression (65.43 vs. 48.36%). Greater shares of frontline workers had high anxiety levels than non-frontline workers (27.16 vs. 13.93%). Similarly, more frontline workers had high depression levels than non-frontline workers (29.63 vs. 15.57%). We observed no significant difference in fear levels between frontline and non-frontline workers (p > 0.05).


Table 2. Psychological states of Bangladeshi healthcare workers during the early stages of the COVID-19 pandemic (N = 203).
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Risk Factors for Psychological Distress Among Healthcare Workers

Table 3 presents the univariate analyses of risk factors associated with psychological distress. Living status, education, type of healthcare workplace, years of employment, and working hours were significantly associated with the psychological distress. Specifically, respondents living with non-family members (F = 3.45, p < 0.05) or working in a public institute (F = 5.63, p < 0.05) had higher levels of fear than others. In terms of the GAD-7, healthcare workers who received college levels of education (F = 2.78, p < 0.05), worked in a public healthcare facility (F = 4.51, p < 0.05), completed 5–9 years of employment (F = 5.48, p < 0.001) or worked ≥8 h per day (F = 8.71, p < 0.001) had higher scores of anxiety than others. Regarding the PHQ-9, the respondents who worked in a public healthcare facility (F = 2.16, p < 0.05) or worked ≥8 h per day (F = 3.56, p < 0.05) had higher levels of depression than others.


Table 3. Univariate analysis of risk factors associated with psychological disorder among Bangladeshi healthcare workers during the early stages of the COVID-19 pandemic (N = 203).
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Table 4 shows the logistic regression models results, which identified risk factors of psychological distress when all significant variables in the univariate analyses were considered simultaneously. Notably, frontline workers who reported working ≥8 h/day were 2.5 times as likely to report high levels of anxiety [OR = 2.5, 95% CI (0.52–12.33), p < 0.05] and 36% more likely to report high levels of depression [OR = 1.36, 95% CI (0.39–5.20), p < 0.05]. Frontline workers who lived with non-family members were 88% less likely to report high levels of fear than frontline workers living alone [OR = 0.02, 95% CI (0.00–1.13), p < 0.05]. Frontline workers who worked for <5 years were 30% more likely to have high levels of anxiety [OR = 1.30, 95% CI (0.24–6.26), p < 0.05].


Table 4. Regressing socio-demographic and work conditions on high levels of psychological distress (fear, anxiety, and depression) among Bangladeshi healthcare frontline and non-frontline workers.

[image: Table 4]

In contrast, frontline workers who worked ≥8 h/day were 81% less likely to have high levels of anxiety [OR = 0.09, 95% CI (0.00–0.11), p < 0.001]. Working hours did not influence the odds of having any psychological distress (p > 0.05) among non-frontline workers. Non-frontline workers were 64% less likely to report high levels of fear if they lived with non-family members vs. living alone [OR = 0.36, 95% CI (0.01–4.06), p < 0.05]. Also, non-frontline workers who were employed in public healthcare facilities were 3.7 times more likely to report high levels of fear than those employed in private facilities [OR = 3.70, 95% CI (1.63–8.64), p < 0.001].




DISCUSSION


Summary and Interpretation of Main Findings

The COVID-19 pandemic has brought about a global public health crisis and healthcare professionals have been playing a frontline role in combating the pandemic (49). Although several psychological consequences of the COVID-19 pandemic among healthcare workers have been speculated on, the relevance of assessing the psychological burden and COVID-19-related issues of healthcare professionals in developing countries like Bangladesh remains of great importance (50). In comparison to earlier epidemics such as SARS, the psychological state of medical professionals during COVID-19 is particularly concerning (18, 51). Bangladesh is no exception to this and its healthcare workers have experienced elevated levels of fear, depression, and anxiety due to high infection rates, the lack of sufficient medical personnel, the shortage of healthcare resources, and the inadequate supply of quality protective equipment among other societal problems (52). The current study is the first to directly compare psychological distress among both frontline and non-frontline healthcare workers during the early stages of the COVID-19 outbreak in Bangladesh.

Our study confirms that both frontline and non-frontline healthcare workers encountered severe psychological distress during the early outbreak of the disease in Bangladesh. However, the prevalence rates of fear, anxiety, and depression were noticeably higher among frontline healthcare workers than among non-frontline workers. A concerningly-high share of frontline healthcare workers reported clinical levels of anxiety (79.0%) and depression (67.2%). These results are reinforced by other recent studies among frontline workers in other countries (41, 53, 54). Specifically, Alshekaili et al. (53) found that the prevalence of anxiety, stress, and insomnia was 1.5 times higher in frontline healthcare workers than in non-frontline employees in Oman. Cai et al. (54) reported that 52.6% of frontline workers experienced psychological distress whereas only 34.0% of non-frontline workers reported psychological distress in China. Another study also found high levels of anxiety and depressive symptoms amongst frontline medical workers in China (41). Like our study, Tan et al. (55) found even non-frontline workers in Singapore where infection rates were low reported high levels of anxiety although no comparison to frontline workers was made (45). Our findings also align with the psychological impacts on healthcare workers during previous epidemics (56–58).

The high prevalence rates of anxiety and depression among frontline healthcare workers can be explained by myriad factors. Notably, the hospitals in Bangladesh and elsewhere were overcrowded environments that impacted mental health (59). Healthcare workers also had inadequate personal protective equipment (PPE) supplies (60) of questionable quality (61). Further, patients with potential COVID-19 symptoms sometimes fled from the hospital (28, 29), which could have further impacted frontline workers. Similarly, some patients with flu-like symptoms tended to hide their travel and contact history, making it difficult to treat patients smoothly (30). Social problems may have played a role in the psychological states of frontline workers as well. In the absence of an effective vaccine protocol, people often succumbed to invalidated homeopathic therapies to cure COVID-19 such as consuming Asian pennywort leaves (locally called Thankuni), drinking tea or warm water with ginger or garlic (62). Such misinformation could have put additional strain on the mental health of healthcare workers.

We found that non-frontline healthcare workers who worked in a public healthcare facility were more likely to have high levels of fear than non-frontline workers working in a private facility. Initially, only public hospitals permitted COVID-19 treatments in Bangladesh (63). The majority of these hospitals had shortages in PPE, ICU beds, ventilation units, and medical personnel (64), and patients with flu-like fevers often hid their contact history (30). These situations made it very difficult, if not impossible, to treat normal patients. In addition, the private hospitals refused to treat suspected COVID-19 patients, and readily referred such patients to government hospitals (64). Such a large number of patients made an already overcrowded environment in the emergency room impossible to maintain social distancing or posed serious challenges to practicing personal safety (tear-off workers' mask) for healthcare workers (65). Consequently, healthcare workers became fearful of contagions with the coronavirus. Consequently, the findings of this study should persuade the government to ensure adequate protective equipment for healthcare workers is provided promptly, in order to reduce the fear of getting infected and in turn save their general mental health well-being.

We observed that over-worked status was strongly associated with the psychological distress of the frontline. The frontline healthcare workers who worked at least 8 h per day were much likely to experience anxiety and depression than those who worked fewer hours per day. This finding is consistent with the growing evidence that demonstrates how long working hours is associated with poor mental health (16, 41, 66). For example, Moazzami et al. (67) reported that frontline healthcare workers faced unprecedented workloads during the COVID-19 pandemic and this overworked status may have led to emotional exhaustion. Depression, anxiety, and stress have also been associated with increased weekly working hours during COVID-19 (68), and a recent study in Iran reported that frontline nurses with higher workloads during COVID-19 experienced worse mental health than other healthcare staff (69). These findings collectively support policies regarding reasonable numbers of working hours and giving healthcare staff sufficient rest periods and/or shift work to prevent severe mental health issues and burnout.

We also found that living with non-family members decreased the odds of high fear levels among frontline and non-frontline workers compared with living alone. Numerous studies have previously found that the lack of contact/communication with family members or friends was associated with the development of psychological problems (45, 70, 71). We did not find that living with family members reduced the odds of high fear levels, suggesting that respondents may have been concerned about possible asymptomatic infection from family but not other co-habitants, such as fellow healthcare workers (72).

Our research found that years of employment were associated with the anxiety levels of frontline workers. New and younger workers are more likely to develop psychiatric problems during public health emergencies (73). One of the possible reasons for this finding may be due to simply not having previously experienced a public health emergency. Consequently, the younger workers were prone to remaining isolated in their room and to prevent physical interactions in fear of contagion with the virus, especially in high-risk working environments, contributing to psychological trauma (74). A recent study by Elbay et al. (68) reported that the younger frontline healthcare workers who had worked for less time produced a high score of depression, anxiety, and stress. In contrast, more experienced staff who had worked in prior epidemics such as SARS, H1N1, and MERS were already alerted to the need for self-protection, cleanliness, quarantine, etc., so they exhibited better confidence and mental well-being compared to younger healthcare professionals (75). Therefore, regular consultation with peers either in real or virtual platform, online mental health counseling, regular mental health assessment, ensuring the availability of adequate mental health resources, and access to professional mental health training for young staff could ameliorate the mental health of the healthcare workers during a pandemic (70, 76).



Strengths and Limitations

The primary strength of this study is its novel investigation of both frontline and non-frontline healthcare workers during the early stages in the COVID-19 pandemic in a resource-limited country with an extremely dense population. The limitations of this study include the modest sample size, which may not have been representative of all healthcare workers in Bangladesh. Further, the sample may have been biased toward certain respondents who could access the internet. This research was conducted during the early stages of the COVID-19 outbreak in Bangladesh and lacked longitudinal follow-up data. We were unable to predict psychological distress rates in other stages of the pandemic. Although this research controlled for important socio-demographic, residency, and employment characteristics, there may be additional confounding factors such as social support, comorbidities, family history of mental illness, and life events. Finally, the cross-sectional nature of our study prevented drawing any cause-and-effect relationships between risk factors and mental health. Despite having these limitations, this study from a nationwide sample provided useful insights regarding the early psychological impacts of COVID-19 on healthcare workers by using globally validated mental health tools.



Policy Recommendation

Although the Bangladesh government provided various stimulus packages for healthcare workers, the proper allocation of mental health services should continue to be given the highest priority. Since the Bangladesh already witnessed a huge toll of cases in the second wave of COVID-19, the findings of this study could help the government design appropriate strategies to reduce the psychological burdens on healthcare workers. Specifically, the government could consider establishing a multidisciplinary team for mental health surveillance with qualified and specialized mental health practitioners so that healthcare workers could communicate their psychological concerns. Furthermore, the hospitals could encourage shiftwork so that frontline and non-frontline staff have enough rest and time to recuperate. An observation of previous epidemics and pandemics highlights that COVID-19 disrupted the mental health of healthcare workers once the pandemic struck and showed no signs of abating (77, 78). Psychosocial interventions should be introduced to the individuals who suffer from the consequences of COVID-19 to improve their mental well-being during the post-pandemic period. In the least, routine mental health screening should be made available by professional psychiatrists to healthcare workers.




CONCLUSION

In conclusion, the COVID-19 pandemic has caused a heavy psychological impact on frontline healthcare workers. In our study, frontline healthcare workers showed higher levels of anxiety and depression compared to non-frontline healthcare workers during the COVID-19 pandemic in Bangladesh. Additionally, our findings showed that lack of work experience and excessive workloads were associated with negative mental health outcomes for frontline healthcare workers. Thus, a timely psychological interventions along with virus knowledge development programs should be implemented immediately to reduce the mental disorder of and improve the mental well-being of healthcare workers in Bangladesh.
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Background: The outbreak of coronavirus disease 2019 (COVID-19) has attracted global attention. During the lockdown period of COVID-19, follow-up of many patients with chronic disease had been interrupted, which brought severe challenges to better management of their disease. This study aimed at exploring the change of illness, daily life, and psychological responses during the COVID-19 pandemic among chronic kidney disease (CKD) patients.

Methods: A total of 612 patients were enrolled in this study; 282 patients were categorized into the CKD stage 1–2 group and 330 patients were categorized into the CKD stage 3–5 group. Among two groups, 168 (27.5%) and 177 (28.9%) patients were female with a median age of 42 and 45, respectively. The study was conducted by collecting the questionnaires in five nephrology centers. The questionnaire consisted of assessment of anxiety by using the Self-Rating Anxiety Scale and the influences of COVID-19, which included basic demographic data, the influences of COVID-19 on illness and daily life, as well as the patients' psychological responses during the epidemic.

Results: A total of 612 patients were included and divided into two groups according to eGFR. Ninety-six patients (34%) in the CKD stage 1–2 group and 141 patients (42.7%) in the CKD stage 3–5 group had reduced their follow-up frequency (p = 0.031). More patients with CKD stages 1–2 consulted online (25.9%), p = 0.005. Besides, patients in the CKD stage 3–5 group tended to be more anxious about follow-up (p = 0.002), fearful of being infected with COVID-19 (p = 0.009), and more likely to feel symptoms getting worse (p = 0.006). The standard scores of SAS were 48.58 ± 7.082 and 51.19 ± 5.944 in the CKD stage 1–2 group and the CKD stage 3–5 group, respectively (p < 0.001). There were significant differences in the severity of anxiety (p = 0.004).

Conclusion: COVID-19 had a greater impact on patients with CKD stages 3–5 than those with stages 1–2 in terms of illness, daily life, and psychological disorder. Patients with CKD stages 3–5 were more anxious during the COVID-19 pandemic.

Keywords: COVID-19, chronic kidney disease, self-rating anxiety scale (SAS), psychological response, online consultation


INTRODUCTION

Since December 2019, the outbreak of coronavirus disease 2019 (COVID-19) has attracted global attention (1, 2). In China and many other countries, governments have implemented several compulsory measures, such as quarantine, restriction of mass gatherings and events, business and school closures, and reduced frequency of transport, to mitigate the spread of COVID-19 (3, 4).

It is reported that chronic kidney disease (CKD) patients are more vulnerable to COVID-19 than the general population (5). COVID-19 infection could lead to high frequency of renal abnormalities, which not only included massive proteinuria and hematuria, but also elevated serum creatinine and blood urea nitrogen (6). What is more, CKD is associated with an increased risk of pneumonia, and the pneumonia-related mortality rate in CKD patients seems to be 14–16 times higher than in the general population (7). During the lockdown period, owing to the lack of personal protective equipment and limited transport, COVID-19 seems to pose a threat to the health of CKD patients in terms of follow-up and acquiring drugs. They are more anxious about their illness and whether they could use vaccines against COVID-19. Due to these factors, CKD patients are more likely to gain negative emotions. A latest study demonstrated that hemodialysis patients had more severe trauma-related stress symptoms than peritoneal dialysis patients (8).

However, there were few studies focused on CKD patients who did not enter the maintenance dialysis stage. The impact of COVID-19 on different stages of CKD patients and the potential problems remained unknown. This study aimed at analyzing the change of illness, daily life, and psychological responses during the COVID-19 pandemic among CKD patients.



MATERIALS AND METHODS


Study Design and Data Collection

This study was performed in five nephrology centers (West China Hospital, Affiliated Hospital of Southwest Medical University, Affiliated Hospital of Zunyi Medical University, People's Hospital of Jianyang city, and Zigong Third People's Hospital) from June to August 2020. The inclusion criteria were as follows: (1) CKD patients without dialysis over 14 years of age; (2) the patients could communicate smoothly and use smartphones independently or with the help of their families to perform the questionnaires. Those who could not use smartphones, did not finish all questions, or were unwilling to answer the questionnaire were excluded. Informed consent was obtained before the data collection. By scanning a Quick Response code on WeChat, the patients could enter the Wenjuanxing platform to complete the questionnaire in the outpatient department of five study centers and our WeChat follow-up group of CKD patients. The study was in compliance with the Declaration of Helsinki and was approved by the ethical committee of West China Hospital of Sichuan University.



Composition of Questionnaire

The questionnaire consisted of two main parts: the influences of COVID-19 and assessment of anxiety. The first part included (1) basic demographic data; (2) the influences of COVID-19 on the illness and daily life; (3) and their psychological responses during the epidemic. The impact of COVID-19 on patients was measured by scores according to different degrees, ranging from 0 to 10. (1) Basic demographic data included age, sex, marital status, education level, and primary disease (Table 1). (2) Influences of COVID-19 on the illness and daily life included the severity of clinical symptoms and signs (edema, fatigue, poor appetite, dizziness, joint pain, rash, foam urine, hematuria, and blood pressure), non-COVID-19 infection, hospitalization for disease relapse, the frequency of follow-up, online consultation (including telephone hotline or smartphone application), the frequency of outside activities, and awareness of daily protection (Table 2). (3) Psychological responses during the epidemic included the attitudes toward follow-up and COVID-19 and the demand for psychological help (Table 3).


Table 1. Comparisons between demographic characteristics.
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Table 2. Comparisons of illness and daily life during the COVID-19 pandemic.
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Table 3. Comparisons of psychological influences toward COVID-19.

[image: Table 3]



Self-Rating Anxiety Scale

The second part of the questionnaire was the Self-Rating Anxiety Scale (SAS), a self-report scale developed by Zung (9), which was used to specifically measure anxiety symptoms. The questionnaire had 20 self-report questions and scored on a four-point Likert scale, which was according to the frequency of symptoms, ranging from 1 to 4. The standard cutoff scores were used to define the following: ≤50 as no anxiety; 50–59 as minimal to mild anxiety; 60–69 as moderate anxiety; and ≥70 scores as severe anxiety. The SAS (Chinese version) had been widely used and demonstrated adequate reliability and validity (10).



Statistical Analyses

Continuous variables were expressed as means ± SDs or medians (interquartile ranges). Categorical variables were expressed as number and percentages (%). Student's t-test or Mann–Whitney U test was used for continuous variables and χ2 test was used for categorical variables. The linear regression was used to examine the relationship between SAS scores and other variables. Then, the significant factors were further analyzed for SAS scores using multiple linear stepwise regression analysis. A two-tailed p < 0.05 was considered statistically significant. All statistical analysis was performed by using IBM SPSS statistics 26.0 software.




RESULTS


Demographic Characteristics

In this study, 632 patients responded to the survey, and after removing 20 questionnaires for repeated or incomplete information, 612 patients were included. No patients were infected with COVID-19. Among them, 282 patients were categorized into the CKD stage 1–2 group and 330 patients were in the CKD stage 3–5 group.

There were no significant differences in sex and age between the two groups (Table 1). More patients with CKD stages 3–5 were married [207 patients (33.8%) in the CKD stage 1–2 group vs. 315 patients (51.5%) in the CKD stage 3–5 group, p < 0.001]. Patients with CKD stages 1–2 had a higher proportion of university degree (21.3%) and higher proportion of junior degree (14.7%) than in the group with CKD stages 3–5 (p < 0.001). The disease types of most patients with CKD stages 1–2 and stages 3–5 were chronic glomerulonephritis and chronic renal failure, respectively (p < 0.001, Table 1).



Comparisons of Illness and Daily Life Toward COVID-19

In this study, the frequency of follow-up during the pandemic did not show differences between two groups. However, it was notable that the difference in decreased frequency of follow-up was significant. Ninety-six patients (34%) in the CKD stage 1–2 group and 141 patients (42.7%) in the CKD stage 3–5 group had reduced their follow-up frequency (p = 0.031). It could be noticed that more patients with CKD stages 1–2 consulted online (25.9%, p = 0.005). Besides, more patients in the CKD stage 3–5 group tended to feel their symptoms getting worse (p = 0.006). There were also no significant differences in non-COVID-19 infection, awareness of daily protection, hospitalization for disease relapse, and the frequency of outside activities (Table 2).



Comparisons of Psychological Influences Toward COVID-19

Patients in the CKD stage 3–5 group felt more anxious about follow-up (p = 0.002) and more afraid of being infected with COVID-19 (p = 0.009). A total of 241 patients (85.5%) in the CKD stage 1–2 group and 300 patients (90.9%) in the CKD stage 3–5 group thought they had gained help from medical staff during the pandemic period (p = 0.038). The results of avoiding social events, demand for psychological help, confidence in overcoming COVID-19, and the impact of COVID-19 on themselves did not show differences between two groups (Table 3).



Comparisons of SAS Scores and the Severity of Anxiety

The standard scores of SAS were 48.58 ± 7.082 and 51.19 ± 5.944 in the CKD stage 1–2 group and the CKD stage 3–5 group, respectively (p < 0.001). There were significant differences in the severity of anxiety; about 36.2% of patients in the CKD stage 1–2 group and 49.4% of patients in the CKD stage 3–5 group had symptoms of anxiety, most of which were mild (p = 0.004) (Table 4).


Table 4. Comparisons of SAS.
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Univariate Analysis and Multivariate Analysis: Risk of SAS Scores

In the results of univariate analysis (Table 5), marital status (p = 0.015), university (p = 0.029), non-COVID-19 infection (p = 0.045), metabolic-related disease (p = 0.021), decreased frequency of follow-up (p < 0.001), hospitalization for disease relapse (p < 0.001), aggravation of symptoms (p < 0.001), anxiety about follow-up (p < 0.001), fear of being infected with COVID-19 (p < 0.001), avoiding social events (p = 0.011), demand for psychological help (p < 0.001), CKD stages (p < 0.001), the impact of COVID-19 on themselves (p < 0.001), the frequency of follow-up (p = 0.001), and the frequency of outside activities (p = 0.005) were chosen for the multiple linear stepwise regression model (Table 5). However, the multivariate analysis indicated that anxiety about follow-up (p = 0.005), demand for psychological help (p < 0.001), aggravation of symptoms (p < 0.001), fear of being infected with COVID-19 (p = 0.021), CKD stages (p = 0.001), the impact of COVID-19 on themselves (p < 0.001), university degree (p = 0.042), the frequency of follow-up (p = 0.007), and frequency of outside activities (p = 0.028) were associated with the severity of SAS independently (Table 6).


Table 5. Univariate analysis of SAS.
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Table 6. Multivariate analysis of SAS.
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DISCUSSION

In this study, we found that COVID-19 had a greater impact on patients with CKD stages 3–5 than on those with CKD stages 1–2 in terms of illness, daily life, and psychological disorder. In addition, patients with CKD stages 3–5 seemed more anxious. The COVID-19 pandemic has a strong impact on the lives and work of people all over the world. The whole society is under great pressure for unemployment, infection, being separated from family, death, and so on (11–13). For CKD patients, they often need regular follow-up in the hospital. However, during the lockdown period, they cannot visit the hospital on time, which brings difficulties in better controlling their disease and the adjustment of treatment. The epidemic poses a huge challenge to patients with CKD because they require frequent care and support, and these needs are still required during the pandemic (5). Some researchers had realized the unique challenges that kidney disease patients experienced during the COVID-19 pandemic. These patients may be at increased risk of infection or worse outcomes and were already facing obstacles in their routine medical care (14, 15).

In this study, we investigated the daily life, illness, and psychological responses of CKD patients during the COVID-19 pandemic. We found that there were significant differences in online consultation, aggravation of symptoms, fear of being infected with COVID-19, decreased frequency of follow-up, anxiety about follow-up, the impact of COVID-19 on themselves by self-scoring, and the help from medical staff between patients with CKD stages 1–2 and stages 3–5. We were surprised to observe that the median scores of SAS were not high in the whole included patients. The median scores of patients with CKD stages 1–2 and CKD stages 3–5 were 48.58 and 51.19, which represented normal and mild anxiety, respectively. Overall, most CKD patients could calmly handle the situation. Patients with CKD stages 3–5 seemed to be more anxious during this period.

Several reasons might lead to these differences between the two groups. The condition of patients with CKD stages 1–2 was relatively stable with simpler drug treatments, fewer complications, and slower progression of disease. However, the condition of patients with CKD stages 3–5 was more serious, with complications in most cases, and that was why they needed to visit the hospital more often. Owing to the usual higher frequency of follow-up of the CKD stage 3–5 patients, their decreased frequency of follow-up would be more apparent during the lockdown period.

During the epidemic, hospitals opened a special COVID-19 telephone hotline and smartphone application for online consultations, through which medical staff offered suggestions and interventions out of the hospital (16). It could reduce crowd gathering in offline hospitals (17). Especially for those who had mild symptoms, online doctors could give professional advice on self-management and treatment (18). Many hospitals began to offer internet-based drug prescription and delivery service for patients with common and chronic diseases (16). However, the illness of patients with CKD stages 3–5 tended to be more severe and some drugs could not be obtained online; for example, erythropoietin and insulin must be transported in low temperature, which was difficult to carry out. CKD patients with anemia or diabetes may not have good access to the needed drugs, which proved harmful to their condition. Furthermore, some special examination items could only be performed in the central hospitals, which could not be solved by online consultation. Consequently, it could not take the place of offline treatment completely. Also, patients with CKD stages 1–2 had a higher education level, which may make them more accustomed to using telephones for the new type of treatment. These were reasons why patients with CKD stages 3–5 had a lower proportion of online consultation. Better drug delivery system for some special drugs and improvements in more convenient ways to online access could contribute to the popularity of online consultation. A future area community lab center would be beneficial to patients with chronic disease for blood or other examination during an epidemic.

Besides, because of the lack of enough protective equipment, transportation inconvenience, and fear of being infected in the hospital, which was a high-risk area full of sick patients (19), patients with CKD stages 3–5 could be more anxious about follow-up in the hospital. Additionally, due to the more severe illness of these patients, they could easily feel their symptoms getting worse.

SAS was a norm-referenced screener with adequate reliability and validity, which had been shown to discriminate anxiety from mood disorders (20). All the reasons mentioned above may contribute to the higher scores of SAS in patients with CKD stages 3–5. The results of multivariate analysis indicated that CKD stage was one of the independent risk factors of SAS. Despite the fact that the impact of COVID-19 on patients themselves and the demand for psychological help had no statistical difference between the two groups, these factors were all positively associated with SAS. Education level and frequency of outside activities were negatively associated with SAS, which showed that patients with a university degree or higher frequency of outside activities were less likely to be anxious. Patients with a higher education level may know more proper ways of self-protection, which is helpful in facing the epidemic more calmly and rationally. In addition, patients had a higher frequency of outside activities mainly because they need better work, which often made them more adaptable in the society coexisting with the epidemic.

Actually, in some previous studies, researchers had realized that psychiatric disorders were common among the public during the 2003 SARS and 2014 Ebola virus outbreaks or other epidemics (21, 22). In 2016, it was reported that during the Middle East Respiratory Syndrome (MERS) pandemic, about 47.2% MERS patients had symptoms of anxiety and 52.8% had feelings of anger (23). Additionally, many studies concentrated on infected patients, the general population (24), frontline health and social care professionals (25), and students (26), and only few studies focused on patients with chronic disease. This study was the first to report on how CKD patients without dialysis reacted during the pandemic. To date, there are still many confirmed cases of COVID-19 worldwide. Our study might contribute to improving the management and treatment of CKD patients during the pandemic. Careful psychological assessment and sufficient mental support should be provided to more CKD patients, especially those with lower eGFR.

However, there were some limitations in our study. First, our data were collected in Sichuan province, which was not a high prevalence area. Second, there were no data about how CKD patients obtained drugs during the lockdown period. Third, some parts of the questionnaire were answered according to the patients' subjective perception, which may lack objectivity.



CONCLUSION

In conclusion, compared with patients with CKD stages 1–2, patients with CKD stages 3–5 were more affected in terms of illness, daily life, and psychological disorder during the COVID-19 pandemic. They seemed more anxious when confronted with such infectious diseases. More careful management of illness and mental support should be provided to CKD patients, especially those with lower eGFR.
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Some first investigations have focused on the consequences of the COVID-19 pandemic for the general mental health after its outbreak in 2020. According to multiple self-reporting surveys, symptoms of stress, anxiety, and depression have risen worldwide. Even some studies based on health care records start to be published, providing more objective and statistically reliable results. Additionally, concerns have been raised, to what extend the access to mental health care has been compromised by the COVID-19 outbreak. The aim of this study was to detect changes in prescription trends of common psychotropic medications in the Swedish region of Scania. The monthly dispensed amounts of selected pharmaceuticals were compared from January 2018 until January 2021, regarding the prescription trends before and after the outbreak of COVID-19. Using an interrupted time series analysis for each medication, no general trend changes were observed. On the one hand, a possible deterioration of the general mental health could not be confirmed by these results. On the other hand, the access to mental health care did not seem to be impaired by the pandemic. When interpreting findings related to the COVID-19 pandemic, regional differences and country-specific approaches for coping with the pandemic should be considered. The Swedish population, for instance, never experienced a full “lock-down” and within Sweden the time point of the outbreak waves differed regionally. In general, the effects of the COVID-19 outbreak on mental health are still unclear and need to be investigated further in an international comparison.

Keywords: COVID-19, public mental health, prescription trends, psychotropic medication, antidepressants, benzodiazepines, anxiety, interrupted time series analysis


INTRODUCTION

Since the outbreak of the COVID-19 pandemic in spring 2020, it is generally assumed that public mental health was affected negatively by the worldwide situation (1). Multiple factors related to the crisis could possibly be influencing mental health, both direct restrictions to everyday life but also the unpredictable situation worldwide and the necessity to accept disease and death as more present topics than earlier (2). Within the last year, some first attempts have been made to assess the mental health state of the general population. The most common research tool to gain a basic impression of the situation so far have been self-reporting surveys (3). They have been conducted in many different countries and have often been screening for increased symptoms of stress, anxiety, and depression, see for instance (4–9). In most cases, a moderate to severe impact by the pandemic on the mental health was reported by a notable proportion of the participants. While being an applicable method to create an overview over the subjective experiences within the pandemic, there are limitations to surveys based on self-evaluation (3). The selection process for the participant samples is often biassed toward certain groups within the population. Accessibility to the internet can be an issue, possibly excluding persons of high age, severe illnesses, or an underprivileged social status. Furthermore, self-reported symptoms are less reliable compared to a diagnosis by a professional. Therefore, research based on health care records may be a more suitable method for yielding statistically valid results and an important resource for decision-making.

To date, very few findings based on information from the health care systems have been published regarding the general mental health during the COVID-19 pandemic. Carr et al. explored the consequences of the pandemic for mental health using the primary care records of over 14 million patients in the UK (10). Different parameters were examined to determine the developments in mental health such as the incidence of depression and anxiety diagnoses, the number of prescriptions for antidepressants and benzodiazepines, the referral to mental health services, and reported self-harm episodes. All these parameters declined remarkably after March 2020 with the onset of the COVID-19 pandemic and increased again to their normally expected levels in September 2020. Since such a sudden, strong, and temporary amelioration of the general state of mental health seems unlikely and contradicts the results of a large survey study in the UK (11), a compromised access to mental health care could be a more probable explanation for the findings. Similar concerns were expressed by the authors of a study in the U.S., where the increased potential need for mental health services was estimated much higher than the increase in treatment-seeking during the pandemic (12). Another reason for the divergence between needing help and seeking help could be the fear within the population to be exposed to a higher infection risk when being in contact with medical facilities. In Germany, a database study showed increased numbers of newly diagnosed anxiety disorders (+21%) between March and June 2020 compared to the same months in 2019, using mental health care records of 1.9 million patients (13). However, within these newly diagnosed patients, the prescriptions for antidepressants, benzodiazepines, and herbal sedatives were reduced in comparison to earlier diagnosed patients.

Research on the Swedish population could contribute to a better understanding of the relation between the COVID-19 outbreak and alterations in mental health, since the measures taken against the pandemic in Sweden differ strongly from the ones applied in most countries. A real “lockdown” was avoided and the strategy of relying on recommendations, rather than restrictions, lead to an everyday life differing less from the conditions before the pandemic than in most parts of the world (14, 15). The results of a self-reporting survey in Sweden were in line with the worldwide trend of increased depression and anxiety symptoms and the demand for help via the Swedish suicide hotline increased strongly after the outbreak of the pandemic (16, 17). Additionally, the National Board of Health and Welfare performed a nationwide analysis of the mental health state under the pandemic (18). Regarding psychotropic medication, a decrease in new prescriptions for antidepressants and an increase in new prescriptions within attention-deficit/hyperactivity disorder (ADHD) were noted. Overall treatment-seeking within the mental health care system was unaffected and constant in numbers over the last years, while the number of new psychiatric patients decreased after the COVID-19 outbreak. In line with these findings, another study observed decreased contact to the health care system regarding acute cases of depression and anxiety (19).

The lack of analysed data based on mental health care systems impairs profound conclusions and fact-based decision-making in relation to the COVID-19 pandemic. One indicator for the mental health state and the contact to the health care system within the population are psychotropic prescription numbers. Thus, the aim of our study was to present an overview over the dispensed amounts of common psychotropic medications, compared between January 2018 and January 2021. As mentioned before, the Swedish population faced milder restrictions during the pandemic than most other countries and our results could therefore be especially interesting in the international comparison. We had access to all pharmacy records for the Swedish region of Scania, providing the possibility of studying the prescription numbers for the total population within this area. The goal was to detect any changes in prescription trends that could be related to the COVID-19 outbreak.



MATERIALS AND METHODS

This study included all dispensed prescriptions for a large number of selected psychotropic medications in the region of Scania in southern Sweden [1.38 million inhabitants in December 2019 (20)], whether or not these were prescribed in specialised psychiatry, by general practitioners, or by any other health care service in the region. Since the data were obtained from pharmacies as common suppliers, they could not be studied separately regarding their prescription setting. The data contained complete records of the selected medications dispensed between January 2018 and December 2020/January 2021. Thereby, we considered our analysis to be based on a sufficient amount of datapoints before and after the intervention point March 2020, securing statistically reliable results. The overall dispensed amount per month was recorded in defined daily doses (DDDs).

With the goal of getting an overview over the mental health state of the general population, the most commonly prescribed psychotropic drug classes were chosen for the analysis, each of them dispensed in at least 200,000 DDDs per month in Scania over the last 3 years. Additionally, the common tranquilisers and anxiolytics promethazine, alimemazine, and hydroxyzine were included in the analysis, each of them dispensed in at least 100,000 DDDs per month in Scania within the last 3 years. All analysed drug classes and single drugs are listed in Table 1, including anatomical therapeutic chemical (ATC) codes. Sedative benzodiazepines (ATC code N05CD) were excluded from the analysis, since both nitrazepam and flunitrazepam are being taken off the Swedish market and decreased considerably in their dispensed amounts over the last 3 years (21, 22).


Table 1. Trends, changes of trends, and respective P-values from the ITS analysis of the most common psychotropic medications.

[image: Table 1]

The aim was to identify any change in trend for the monthly dispensed amount of each medication. Thus, an interrupted time series (ITS) analysis was performed using the software IBM SPSS Statistics 26. The applied model was a non-seasonal autoregressive integrated moving average (ARIMA) with the main parameter of interest being the change in slope. A periodicity of 12 months was taken under consideration and March 2020 was used as an intervention point, given that the COVID-19 outbreak in Sweden occurred within this month. Any slope, or change of slope, was considered significant for a p < 0.05.

As the study did not involve any individual clinical data that can be referred to an identified person, no ethical permission was required.



RESULTS

Overall, the trends within the dispensed amounts of common psychotropic medications did not change after the COVID-19 outbreak in Scania. None of the analysed drug classes showed a significant change to the ongoing trend that had occurred before March 2020 (see Figures 1, 2). The dispensed amount of antidepressants, psychostimulants, agents used for ADHD (also including guanfacine), and nootropics, other hypnotics and sedatives, and mood stabilisers continued to increase after the COVID-19 outbreak. The disposal of anxiolytic benzodiazepines kept on decreasing, while there was no significant trend to the dispensed amount of benzodiazepine related drugs before or within the pandemic. Even the disposal of the two drugs promethazine and hydroxyzine showed no significant change in trend related to the COVID-19 pandemic (see Figure 3). The amounts of dispensed promethazine kept on rising and there was no consistent trend in the disposal of hydroxyzine. However, as a single exception, the dispensed amount of alimemazine increased more strongly after the COVID-19 outbreak (see Figure 3) with 2,668 ± 868 DDDs additionally more per month (p = 0.004). All trends, changes in trends, and their respective p-values are listed in Table 1. Despite the stability in trends before and within the pandemic, almost all dispensed amounts of the different medications show a temporary peak in March 2020.


[image: Figure 1]
FIGURE 1. Dispensed amounts of antidepressants and benzodiazepine related drugs.
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FIGURE 2. Dispensed amounts of psychostimulants, agents used for ADHD (also including guanfacine), and nootropics, other hypnotics and sedatives, anxiolytic benzodiazepines, and mood stabilisers.
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FIGURE 3. Dispensed amounts of promethazine, alimemazine, and hydroxyzine.




DISCUSSION

In general, the prescription trends of common psychotropic medications did not change in the region of Scania after March 2020, with the sedative alimemazine as an exception. Thus, we interpret our results as negative findings regarding changes of prescription trends due to the COVID-19 pandemic. The mental health of the general population does not seem to be affected in a way that results in an increased use of psychotropic medication so far, even if other treatment and support options, such as psychotherapy and group meetings, have become more difficult to conduct during the pandemic (23).

Most likely, the explanation for the recent increase in dispensed amounts of alimemazine is its application as a replacement for other sedative drug classes. Benzodiazepines have been criticised for their adverse effects and antihistamines are used as one possible pharmacological alternative (24). According to our findings, the prescriptions for anxiolytic benzodiazepines have decreased remarkably over the last years. This could also explain the visible, yet not significant, upward trend in the dispensed amounts of promethazine. It can therefore be assumed that the rises in antihistaminic prescriptions are not a consequence of the pandemic.

The temporary spikes in dispensed numbers for almost all prescriptions in March 2020 were probably caused by a general uncertainty in the population at the beginning of the pandemic, which resulted in panic buying of certain goods, including pharmaceuticals. Additionally, certain information about a possible shortage of medication due to the pandemic was spreading in the media in March 2020, which presumably led to many patients taking out their medication in higher amounts than usual as a precaution (25).

We expect the analysed prescription trends for common psychotropic medication to be a reliable indicator for more severe mental health problems in the general population, which seem unchanged by the pandemic. Furthermore, our findings could support the conclusion, that the access to mental health care in Scania has not been compromised during the pandemic. Since the prescription trends were not affected by the COVID-19 outbreak, patients seem to have received the help they needed within this area of treatment. On the other hand, a negatively affected public mental health state and impaired possibilities to seek help could potentially compensate each other in the recorded dispensed amounts of psychotropic medication and hence become undetectable by this study design. As mentioned in the introduction, several studies in Sweden suggest a deterioration in mental health and a compromised access to mental health care (16–19). Especially new and acute patients seem to be affected, perhaps struggling the most with searching help while avoiding physical contact during the pandemic. Since this study included all psychiatric patients, it might not be sensitive to this effect and could indicate that patients under long-term treatment found a way to maintain their contact to the health care system.

Two factors should be considered when comparing these results to other studies. First, as mentioned in the introduction, Sweden chose a different epidemiological approach to the pandemic than most countries. On the one hand, this could have contributed to a less stressful experience for some individuals by protecting normal routines and possibilities. On the other hand, certain individuals, perhaps especially vulnerable to the pandemic, might have perceived the actions in Sweden as insufficient, resulting in increased stress. Even if Sweden is characterised by special circumstances during the pandemic compared to the rest of the world, our results are still valuable on an international level. The daily life might have been impacted in different ways in Sweden, but the Swedish population was equally exposed to the extreme changes worldwide, such as anxiety about the future or travel bans. Transferring our study design to other countries could create a comparability of the public mental health state in different countries during the pandemic that no other design could provide so far.

The second factor possibly influencing the results of this study, are the special circumstances in the region of Scania during the pandemic. While most regions in Sweden were affected by the first wave of rapidly rising infection rates, starting in March 2020, the spread in Scania was much less severe during this time. Instead, the first wave in Scania occurred in autumn 2020 rather than in spring 2020 (26, 27). Taking this fact into account, we additionally performed an ARIMA analysis with October 2020 as an intervention point, yielding similar results to the first analysis. Given that the second analysis was based on no more than three, respectively, two, datapoints after the intervention point, we decided to consider it as statistically unreliable and focused on March 2020 as an intervention point instead. Since the outbreak worldwide and in Sweden in general can clearly be dated to the original intervention point, we believe our analysis to be valid, even if the impact of the local situation might not be taken under consideration with this choice of methods. We are aware that the regional deviations in Scania compared to the rest of Sweden might influence the results and plan to perform a new analysis with October 2020 as an intervention point as soon as we have access to more recent data from 2021.

The impact of the COVID-19 pandemic on mental health is a multifactorial and complex issue. To date, most conclusions are based on speculations rather than reliable data and much more research is needed to create a profound overview over the situation worldwide. General prescription trends are a suitable method to obtain a broad impression over the public mental health state. An additional study design could focus separately on prescriptions and diagnoses given for the first time during the pandemic and patients treated already before the pandemic. Thereby, the effect of the pandemic on previously healthy subjects and patients already in a vulnerable mental health state could be investigated more distinctly. Furthermore, survey studies performed within the psychiatric care system could provide more reliable and less biassed results than the ones obtained by questionnaires sent out to the general public. This approach could yield more detailed information on the actual personal situations during the pandemic and highlight possible causes for a negatively impacted mental health. However, data collected by addressing patients individually would be less suitable for examining broader trends or creating an overview over the general situation.

On a final note, even without confirmed knowledge about a possibly impaired access to mental health care, the health care systems should be prepared for a considerable increase in new psychiatric patients in the aftermath of this pandemic. Many preliminary studies indicate a broad and detrimental effect on mental health by the recent situation, though their results are not sufficient for evidence-based conclusions yet (28).
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Background: COVID-19 pandemic had resulted in nationwide lockdown as a disease control measure. Potential harm to self and baby due to COVID-19 infection as well as uncertainties about delivery are among contributors to maternal anxiety. We aimed to assess the prevalence of psychological distress among pregnant women during the Malaysian Movement Control Order (MCO).

Methods: A cross-sectional study was conducted between May and June 2020 in a teaching hospital in Kuala Lumpur, Malaysia. A self-administered electronic questionnaire was distributed which included the following; (1) Depression, Anxiety and Stress Scale-21 (DASS 21), (2) Short Warwick Edinburgh Mental Wellbeing Scale (SWEMWBS), (3) MCO effect questionnaire, and (4) newly designed COVID-19 pregnancy-related anxiety. Chi-square test and logistic regression were performed to determine significant associations whilst mean scores comparison were conducted through Mann-Whitney-U-test.

Results: Four hundred and fifteen women were included in the final analysis. The prevalence of psychological distress among our cohort was 14.7%; with a two-fold increase of risk among the non-Malays (AOR 1.98, 95% CI 1.00–3.89) whilst a greater number of social support showed a protective effect (AOR 0.51, 95%CI 0.28–0.92). Malay ethnicity (p < 0.001) alongside greater household income (p = 0.014) were positive predictors of a higher sense of maternal wellbeing. Multiparous women and those of higher economic status experienced the more negative effect of the MCO. Around 88% of our women reported a higher level of COVID-19 pregnancy-related anxiety. Younger (p = 0.017) and first-time mothers (p = 0.039) were more likely to be anxious. Although adequate maternal knowledge on COVID-19 was associated with a greater sense of maternal wellbeing (p = 0.028), it was also linked to a higher level of COVID-19 related anxiety (AOR 3.54, 95% 1.29–9.70).

Conclusion: There was a relatively low prevalence of psychological distress among expectant mothers in Malaysia during the first wave of the COVID-19 pandemic. Expectant mothers should receive accurate and reliable information on the effect of COVID-19 on pregnancy to relieve some maternal anxiety. Maternal health screening is important to identify individuals who would benefit from extra support and mental health intervention, especially in prolonged lockdown.

Keywords: COVID-19, pregnancy, depression, anxiety, DASS-21, SWEMWBS


INTRODUCTION

Corona Virus Disease 2019 (COVID-19) is caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) which was first identified in Wuhan, China. The rapid spread of the virus since its first detection in December 2019, had resulted in a global outbreak and the declaration of a pandemic by the World Health Organization (WHO) on 11 March 2020. To date, around 188 million people were infected worldwide with four million recorded mortalities (1). Malaysia reported over nine hundred thousand cases with a death rate of 0.77% (2).

Public health measures such as accurate and early detection of SARS-CoV-2, combined with isolation and contract tracing of positive cases, are essential to prevent further community spread (3). Mass quarantine is also implemented by authorities in the effort to reduce COVID-19 transmission. Similar to other countries, the Malaysian Government had implemented nationwide lockdown in the form of movement control order (MCO). The MCO involved the closure of the international border as well as all educational and business premises (4). Any mass gathering was strictly prohibited and only selected providers of essential services such as food, health, telecommunication, and transportation were allowed to operate (5).

The risk of severe coronavirus disease 2019 (COVID-19) among pregnant women may be higher than in the general population. Physiological and immunity changes during pregnancy increase the women's susceptibility to severe disease (6). Data from the United States' Centre for Disease Control and Prevention (CDC) indicated that pregnancy was significantly associated with an increased chance of ICU admission, the need for invasive ventilation, and maternal mortality (7).

The combination of disease pandemic and national lockdown would inevitably lead to psychological distress and a low state of wellbeing among pregnant women (8). Psychological wellbeing is a mixture of pleasant emotion and the ability to function effectively in the personal and social domain (9). The nature of psychological wellbeing is multi-dimensional, which includes a sense of control, supportive social relations, and general satisfaction with life (10). Previous studies have demonstrated the negative correlation between psychological wellbeing and distress (5, 10). Labrague et al. found that higher levels of fear of COVID-19 were associated with increased psychological distress, lesser job satisfaction, reduced health perceptions and greater turnover intention (11).

Risk of COVID-19 transmission to self and fetus alongside uncertainties about deliveries, loss of household income, and domestic conflict was among the stressors which contributed toward pregnancy-related anxiety (12). Studies conducted during the first wave of the pandemic showed an increase in the prevalence of depression and anxiety among pregnant women (13–15). Wu et al. found that the depressive rates were positively associated with the number of newly-confirmed COVID-19 cases and fatalities (15). Primiparity, younger age, lack of social support, and previous psychiatric diagnosis were among the risk factors for maternal depression and anxiety (14).

Evidence shows that prenatal psychological distress affects both maternal and fetal wellbeing, with a potentially long-term effect on child development (16, 17). Maternal stress in pregnancy may lead to poor maternal psychosocial function and parenting difficulties, whilst adverse effects on the fetus include growth restriction, alteration in brain development, prematurity, and low birth weight (18). Recent evidence has demonstrated the negative impact of prenatal depression and anxiety on the socio-emotional (19) and cognitive development of the offspring (20); with an increased risk of depression in adolescence and adulthood (21). Therefore, in this era of the COVID-19 pandemic, maternal mental health wellbeing should be considered an important public health issue. We aimed to assess the prevalence of psychological distress among Malaysian pregnant women during the COVID-19 nationwide lockdown. Our study objectives also included the evaluation of maternal COVID-19 pregnancy-related anxiety and the impact of MCO on their psychological wellbeing.



MATERIALS AND METHODS

We conducted a cross-sectional study during the Malaysian MCO; from May 2020 till June 2020 among women who received obstetric care in a teaching hospital in Kuala Lumpur. Prior study approval was obtained from the Ethics Committee of Universiti Kebangsaan Malaysia (FF-2020-211). The inclusion criteria were pregnant Malaysian women aged above 18 years old and able to understand the Malay language, whilst exclusion criteria were women with abnormal fetuses or stillbirth. Participants recruitment was conducted among women who: (1) attended the outpatient clinic for an antenatal appointment, and (2) admitted to the obstetric ward for delivery or other medical complications. Eligible women were invited to complete the electronic version of the questionnaire through Google form, which contained a consent section. Socio-demographics and clinical data were included in the data collection. We also evaluated the maternal knowledge, perception, and practice during the COVID-19 pandemic as part of this research and the relevant results had already been published (22).


Instruments

Our survey was conducted in Malay, the country's national language. The following instruments were used for data collection.


Depression, Anxiety and Stress Scale-21 and Psychological Distress

DASS 21 is a self-reporting tool measuring characteristic attitudes and symptoms of depression, anxiety, and stress (23). There are seven items for each emotional state. The Malay version of the questionnaires had been validated and demonstrated to have good psychometric properties for the general Malaysian population (24) with an overall Cronbach's alpha of 0.90 (25). The participants were asked to rate the extent to which they have experienced various symptoms over the past week, and the score for each subscale was calculated based on the previous study (26). A respondent who demonstrated symptoms of depression, anxiety, or stress from the calculated score would be considered as experiencing psychological distress.



Short Warwick Edinburgh Mental Wellbeing Scale

The Short Warwick–Edinburgh Mental Wellbeing Scale (SWEMWBS) is a shorter version of the 14-items Warwick–Edinburgh Mental Wellbeing Scale (WEMWBS), which was originally developed to monitor wellbeing in the general population (27), and to evaluate policies addressing wellbeing (27–29). There are seven positively worded items, each with five response categories (1, none of the time; 5, all of the time). The score range is 7–35, and higher scores indicate greater mental wellbeing (30). The Malay version of the SWEMWBS had been validated in a Malaysian cohort and was negatively correlated with depression, anxiety, and stress (5). The mean score for SWEMWBS was used to determine the threshold for a higher sense of wellbeing among our cohort.



Perception of the Effect of MCO on Self Wellbeing

We assessed the maternal perception of the effect of MCO on their wellbeing using a three-item questionnaire which was developed by Kalok et al. The questionnaire previously demonstrated a good internal consistency (Cronbach's alpha 0.86) (5). The participants were asked to rate each statement using a scale; 1 (strongly disagree) to 7 (strongly agree):

a) MCO has disrupted your daily life.

b) MCO has affected your physical wellbeing.

c) MCO has affected your mental/psychological wellbeing.

The total score for all three responses was calculated, and a cut-off level based on the mean score was determined (31, 32). A total score above this level would indicate that the MCO was perceived to have a negative effect on the woman's wellbeing.



COVID-19 Pregnancy-Related Anxiety

A five-item questionnaire was designed to assess COVID-19 pregnancy-related anxiety. Each woman was asked to respond to each item on COVID-19 using a scale; 1 (not worried at all) to 7 (very worried):

a) Infection to self

b) Infection to baby

c) COVID-19 causing miscarriage

d) COVID-19 causing preterm birth

e) COVID-19 causing abnormality to baby

The total score ranged from 7 to 35. We used a 50% cut-off level (score ≥ 18) to indicate greater maternal anxiety.



Social Support

We had asked the participants to indicate their perceived source of social support. Social support may be in various forms including emotional, physical, or even financial. The participants were given a list that includes family, friends, employer, and government; and they were free to choose as many as they deemed relevant.



COVID-19 Related Knowledge

We developed a nine-item questionnaire that covered the sign and symptoms of COVID-19, methods of transmission, and disease prevention; based on the available literature. Total knowledge score ranged from 0 to 9. Participants' overall knowledge was categorized as adequate if the score was more than 50% (22). The association between maternal knowledge and psychological distress, maternal wellbeing, perceived MCO effect, and COVID-19 related anxiety was evaluated in this study.




Statistical Analysis

This study was part of research that included the evaluation of maternal knowledge on COVID-19. Our sample size was determined based on the assumption that the probability of having adequate maternal knowledge was 50.0% (33). Taking into consideration, 95% confidence interval, the limit of precision 5%, with a design effect of 1.0, the calculated sample size was 384 participants.

The study data were analyzed using the Statistical Package of Social Sciences (SPSS) Version 24.0 (IBM Corp., Armonk, NY, USA). Data were presented as mean (standard deviation, SD) or number, n (percentage, %) for continuous and categorical data, respectively. The scores for DASS 21, SWEMWBS, MCO effect, and COVID-19 pregnancy-related anxiety were inspected for normality using the Kolmogorov–Smirnov test. The internal consistency of all the questionnaires was assessed using Cronbach's alpha. Cronbach's alpha > 0.7 was regarded as satisfactory. All of the items in the newly designed COVID-19 related anxiety questionnaire underwent exploratory factor analysis to confirm the number of factors. The Kaiser rule (Eigenvalue > 1.0) was applied to determine the number of dimensions to extract, whilst the sampling adequacy was assessed through Bartlett's test of sphericity and Kaiser–Meyer–Olkin (KMO). The correlations between the COVID-19 pregnancy-related anxiety and psychological distress, maternal wellbeing, and MCO effect were assessed using Pearson's correlation.

Chi-square test and univariate analysis were performed to determine the significant factors associated with (1) maternal psychological distress, (2) higher sense of maternal wellbeing, (3) negative effect of MCO, and (4) greater COVID-19 pregnancy-related anxiety. The statistically significant variables were analyzed in the multiple variable logistic regression, which included the adjustment for age, ethnicity, and parity, to produce the adjusted odd ratios (AORs) and the corresponding 95% confidence interval. The mean scores for SWEMWBS, MCO effect, and COVID-19 related anxiety were also compared using different maternal characteristics. A p-value <0.05 was considered statistically significant.




RESULTS

We approached four-hundred and fifty women for this study and 93% completed the questionnaire. Five women were excluded due to incomplete data; resulting in a total number for analysis of 415. The demographic and clinical characteristics of our cohort are demonstrated in Table 1. The mean (SD) age for our women was 32.4 (4.5) and the majority (85%) were Malays. Over three-quarters of our women received tertiary education and were employed. Around 60% of participants were pregnant whilst the remaining was post-partum. The mean (SD) gestation was 31.8 (8.3) weeks. Almost two-fifths of our women had medical or obstetric complications. Table 1 also depicts the social support received by the women. The majority of women received family support (92%). The proportions who reported employer and government support were 49 and 61%, respectively. Our study also found that around 95% of our participants demonstrated adequate knowledge of COVID-19.


Table 1. Demographics, clinical characteristics, social support, and maternal knowledge.

[image: Table 1]


Psychological Distress

The Cronbach alpha for the Malay version of DASS-21 was 0.960. The proportion of our women who reported symptoms of depression, anxiety, and stress were 4.3, 14.0, and 5.8%, respectively; as demonstrated in Table 2. The prevalence of psychological distress in our cohort was 14.7% as sixty-one women scored positive in at least one category. We found that the non-Malays were almost twice more likely to report symptoms of depression, anxiety, or stress (p = 0.049) whilst those with a greater number of social support were almost 50% less likely to suffer from psychological distress (p = 0.026); as demonstrated in Table 3.


Table 2. Depression, anxiety, and stress prevalence according to categories.
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Table 3. Relationship between maternal demographics and psychological distress.
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Short Warwick Edinburgh Mental Wellbeing Scale

The mean (SD) SWEMWBS score among our cohort was 26.90 (6.40). The seven-item questionnaire demonstrated good internal consistency with Cronbach's alpha of 0.961. SWEMWBS was positively correlated with depression, stress, and anxiety (p < 0.001) as depicted in Table 4. Table 5 demonstrates the comparison of mean scores among women with different characteristics. The data analysis was performed through the Mann-Whitney-U-test as the SWEMBBS scores were not normally distributed. We found that the Malay women (p = 0.001) and those with greater income (p = 0.033) displayed significantly higher wellbeing scores. We used the total score of 26 and above as an indicator of a higher sense of maternal wellbeing. Chi-square and logistic regression analysis confirmed that Malay ethnicity along with greater household income (>RM5000) as an independent predictor of a higher sense of maternal wellbeing as shown in Table 6. Adequate maternal knowledge was positively associated with a greater sense of maternal wellbeing; however, the association was not significant after adjustment for age, ethnicity, and parity.


Table 4. Pearson's correlations of DASS 21 domains, SWEMWBS, MCO effect, and COVID-19 anxiety.
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Table 5. Comparison of maternal scores based on different maternal characteristics*.
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Table 6. Associations between maternal characteristics and maternal wellbeing, MCO effect & COVID-19 pregnancy-related anxiety.
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Perception of the Effect of MCO on Self Wellbeing

Table 7 demonstrates the perceived effect of MCO on maternal wellbeing. Almost 30% of our women found that the MCO disrupts their daily lives. Around one-fifth of them reported that the lockdown had a negative effect on their physical and emotional wellbeing. Our study found a positive correlation between the MCO effect score and stress (p = 0.045); as shown in Table 4, whilst a greater MCO effect score is associated with a lesser maternal sense of wellbeing (p = 0.001).


Table 7. Perceived effect of MCO on maternal wellbeing.

[image: Table 7]

We found that women who were non-Malay, tertiary educated, those with greater household income, and multiparous displayed significantly higher scores (Table 5); suggesting the unfavorable effect of the lockdown. The mean (SD) score for the MCO effect was 8.66 (5.40). Women who scored 8 and above were considered to have experienced the negative effect of MCO. Multivariable logistic regression confirmed tertiary education and greater household income as positive predictors of the negative effect of MCO lockdown among our cohort (Table 6).



COVID-19 Pregnancy-Related Anxiety

Table 8 depicts the maternal response toward COVID-19 pregnancy-related worry. Over four-fifths of mothers worry about COVID-19 infection to themselves and their babies. Around 70% of our women had a concern about COVID-19 causing miscarriage, fetal abnormality, and preterm birth.


Table 8. COVID-19 pregnancy-related anxiety.
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The Cronbach's alpha for this questionnaire was 0.928. The Kaiser-Meyer-Olkin (KMO) was 0.776, and Bartlett's Test of Sphericity reached statistical significance with p < 0.001, supporting the sample factorability. Exploratory factor analysis on the five items confirmed single factor loading. Mann-Whitney-U-test revealed that Malay ethnicity, non-tertiary education, and adequate knowledge on COVID-19 were associated with higher anxiety scores (Table 5).

By using a fifty-percent threshold; we found that 88.2% of our women demonstrated a greater level of maternal anxiety. Age below 35, Malay ethnicity, and adequate knowledge of COVID-19 were associated with a greater level of COVID-19 pregnancy-related anxiety (Table 6).




DISCUSSION

The COVID-19 outbreak and nationwide lockdown had a significant psychological impact on vulnerable groups such as pregnant women. We presented the first study which evaluated the effect of the global pandemic on maternal mental health among Malaysian women. Our results demonstrated that Malay women had a lesser odd of experiencing psychological distress and were more likely to report a greater sense of maternal wellbeing. Women of higher socioeconomic status reported a higher sense of maternal wellbeing; however, they were also more likely to experience the negative effect of the lockdown. We also found that there was a high level of COVID-19 pregnancy-related anxiety among our women especially among the young and Malay mothers; as well as those who had sufficient knowledge on COVID-19.

Various studies on maternal mental health during the global pandemic showed an uptrend in the symptoms of psychological distress. A recent systematic review by Suwalska et al. found that the prevalence of depression and anxiety among perinatal women were as high as 56.3 and 77%, respectively (14, 34, 35). Current evidence also showed that the rate of psychological distress was positively correlated to the reported number of positive COVID-19 cases and related deaths (15, 36). This could explain the relatively low prevalence of depression and anxiety among our women, as this study was conducted in the early part of the COVID-19 pandemic in Malaysia, during which the country had just over eight thousand confirmed cases with only one-hundred twenty mortalities.

The COVID-19 outbreak had inevitably changed the delivery of health services including obstetric care. Hospitals had to ensure adequate resources to fight the pandemic by canceling elective procedures and outpatient clinics. Alteration to antenatal appointments (12) as well as uncertainty and concerns about perinatal care (37) were among the contributory factors of maternal depressive and anxiety symptoms. The absence of a partner during childbirth was also associated with a higher level of maternal anxiety (38). Several studies including ours have demonstrated the role of social support in reducing the risk of depression and anxiety among expectant mothers (37, 39, 40). Social support is essential in buffering the effect of stress in pregnancy as well as promoting maternal physical and psychological wellbeing (41). Women with a greater number of social support in our study demonstrated higher wellbeing scores, although the finding was not statistically significant.

In keeping with the previous study, we found a significant negative correlation between the SWEMWBS score and all the components of DASS 21 (3). Malay women and those of higher economic status reported a greater sense of maternal wellbeing in this study. Berthelot et al. demonstrated that pregnant women with low income were more prone to elevated distress and psychiatric symptoms during the COVID-19 pandemic (13). A Study conducted among Japanese women also found an increased odd of postnatal depression among those from the lower-income group (OR, 1.43; 95% CI: 1.03–1.98) (42). Although there was no significant difference in the psychological distress among women of different income brackets in our cohort, higher household income contributed to greater financial security to expectant mothers and resulted in an increased sense of wellbeing.

Nationwide lockdown had a significant socio-economic impact on the population. Closure of offices and business premises resulted in job losses and financial insecurity, whilst reduced family contact and restricted recreation activities would increase emotional stress.

Our study demonstrated that the lockdown has a negative effect on maternal wellbeing. We found that women with higher education and income level experienced a greater negative effect of MCO. These expectant mothers with higher economic status were more likely to have to work from home and found their social activities restricted during the lockdown. Multiparous mothers also demonstrated higher MCO effect scores compared to first-time mothers. Lack of childcare and online classes for school-going children might pose extra pressure on these mothers during the pandemic.

Over four-fifths of our women expressed worry about the risk of COVID-19 infection to themselves and their babies. Lebel et al. found that elevated symptoms of depression symptoms were associated with an increment in maternal concern on the COVID-19 threat to own life and potential harm to the baby (37). A study among pregnant individuals in Singapore during the early wave of the pandemic showed that women who associated COVID-19 infection with fetal anomalies and intrauterine fetal death had significantly higher anxiety scores (43). A study among Italian pregnant women during the COVID-19 national lockdown demonstrated that prenatal attachment negatively correlates with maternal state anxiety and depression. However, adequate and functional perception of COVID-19 could enhance prenatal attachment (44). The maternal-fetal emotional attachment is an important indicator of their health and the mother's efficiency in the postnatal period (45).

Currently, observational data have not suggested any link between COVID-19 and miscarriage, fetal anomaly, or spontaneous preterm births. Vertical transmission is plausible; however, the mechanisms are unclear and severe neonatal COVID-19 disease is fortunately rare (6). It is therefore important to fill the knowledge gap on the effect of COVID-19 on pregnancy by providing accurate and reliable information to expectant mothers. The younger and nulliparous women would benefit from extra support and reassurance as these groups exhibited a greater level of anxiety; in keeping with other studies (15, 42).

Our study evaluated the effect of adequate COVID-19 knowledge on maternal psychology during the pandemic. Liu et al. demonstrated that pregnant women with relatively more knowledge on COVID-19 and rational risk perception (not too nervous about epidemic control or going out) were less likely to be anxious (46). We found that individuals with adequate knowledge were more likely to report a greater sense of maternal wellbeing (OR 2.60, 95% CI 1.07–6.30, p = 0.034), however, the relationship was not significant following adjustment for age, ethnicity, and parity. These women also reported a higher level of COVID-19 pregnancy-related anxiety; which can be explained by the lack of available data on the effect of COVID-19 on pregnancy during the early wave of the pandemic.

Women's cultural background, which is influenced by race and religion; often plays a role in maternal perception, practice, and attitude toward the COVID-19 pandemic. Our previous published findings demonstrated that Malay women demonstrated a more positive attitude toward the MCO (22). A study from our neighboring country Singapore showed that pregnant Malay women were more likely to practice safe distancing and frequent hand sanitizing compared to the Chinese (47). The Malay women in our cohort were less likely to suffer from psychological distress. They also reported a greater sense of maternal wellbeing and experienced lesser negative effects from the lockdown. Good underlying knowledge on COVID-19 as well as high confidence in authority and health professionals among these women may explain the current findings (22).


Strengths and Limitations

We presented the first Malaysian study that evaluated the psychological impact of COVID-19 on pregnant women during the first wave of the pandemic. The sample size was adequate to meet the statistical requirement and our newly designed COVID-19 pregnancy-related anxiety demonstrated good internal consistency and construct validity. Our study was among the few which assessed the influence of adequate knowledge of COVID-19 on maternal mental health. The validated Malay version of SWEMWBS is a valuable tool to evaluate the perception of wellbeing not only among pregnant women but also applicable to the general Malaysian population.

Our study is limited by its cross-sectional design. The data collection was conducted in the early part of the COVID-19 pandemic when there was little knowledge on the novel virus. This could explain the high level of COVID-19 pregnancy-related anxiety among our cohort. Unfortunately, the country is still under lockdown with an increased number of positive cases and deaths. Malaysia is suffering from the third wave of the pandemic and the health system is currently under strain from the exponential rise of severe cases (48). The prolonged social restriction will inevitably cause adverse effects on the population's mental health. A longitudinal study is therefore essential to assess the long-term impact of the pandemic and extended lockdown.



Conclusion

The COVID-19 pandemic and national lockdown had a negative impact on maternal mental health wellbeing. Social support offers protection against psychological distress, as previously demonstrated by other studies. Dissemination of accurate information on COVID-19 effect on pregnancy is essential to address the knowledge gap among expectant mothers and reduce pregnancy-related anxiety. Mental health screening is essential in prolonged pandemics and lockdown to identify vulnerable individuals, in the effort to safeguard maternal psychological wellbeing and promote healthy prenatal attachment during this testing time.




DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Universiti Kebangsaan Malaysia Ethics Committee. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

AK, RA, and ZM: conceptualization. AK, SAS, and SS: methodology. AK and SS: formal analysis. AK and SAS: investigation. AK: writing—original draft preparation and project administration. AK, RA, ZM, and SS: writing—review and editing. RA: supervision. All authors have read and agreed to the published version of the manuscript.



REFERENCES

 1. World Health Organization. WHO Coronavirus(COVID-19) Dashboard. WHO (2021). Available from: https://covid19.who.int/ (accessed May 19, 2021).

 2. Malaysia MoH. Situasi Terkini COVID-19 di Malaysia [Latest update on COVID-19 in Malaysia]. Kuala Lumpur (2021). Available from: http://covid-19.moh.gov.my/terkini/2021/05/situasi-terkini-covid-19-di-malaysia (accessed May 19, 2021).

 3. Eftekhari A, Alipour M, Chodari L, Maleki Dizaj S, Ardalan M, Samiei M, et al. A comprehensive review of detection methods for SARS-CoV-2. Microorganisms. (2021) 9:1–19. doi: 10.3390/microorganisms9020232

 4. Singh J, Singh J. COVID-19 and its impact on society. Electron Res J Soc Sci Human. (2020) 2:103–6.

 5. Kalok A, Sharip S, Abdul Hafizz AM, Zainuddin ZM, Shafiee MN. The psychological impact of movement restriction during the COVID-19 outbreak on clinical undergraduates: a cross-sectional study. Int J Environ Res Public Health. (2020) 17:1–13. doi: 10.3390/ijerph17228522

 6. Wastnedge EAN, Reynolds RM, van Boeckel SR, Stock SJ, Denison FC, Maybin JA, et al. Pregnancy and COVID-19. Physiol Rev. (2021) 101:303–18. doi: 10.1152/physrev.00024.2020

 7. Zambrano LD, Ellington S, Strid P, Galang RR, Oduyebo T, Tong VT, et al. Update: characteristics of symptomatic women of reproductive age with laboratory-confirmed SARS-CoV-2 infection by pregnancy status - United States, January 22-October 3, 2020. MMWR Morb Mortal Wkly Rep. (2020) 69:1641–7. doi: 10.15585/mmwr.mm6944e3

 8. Mortazavi F, Mehrabadi M, KiaeeTabar R. Pregnant women's well-being and worry during the COVID-19 pandemic: a cross-sectional study. BMC Pregn Childbirth. (2021) 21:59. doi: 10.1186/s12884-021-03548-4

 9. Ryff CD, Singer B. Psychological well-being: meaning, measurement, and implications for psychotherapy research. Psychother Psychosom. (1996) 65:14–23. doi: 10.1159/000289026

 10. Winefield HR, Gill TK, Taylor AW, Pilkington RM. Psychological well-being and psychological distress: is it necessary to measure both? Psychol Well Being Theory Res Pract. (2012) 2:1–14. doi: 10.1186/2211-1522-2-3

 11. Labrague LJ, de Los Santos JAA. Fear of COVID-19, psychological distress, work satisfaction and turnover intention among frontline nurses. J Nurs Manag. (2021) 29:395–403. doi: 10.1111/jonm.13168

 12. Moyer CA, Compton SD, Kaselitz E, Muzik M. Pregnancy-related anxiety during COVID-19: a nationwide survey of 2740 pregnant women. Arch Womens Ment Health. (2020) 23:757–65. doi: 10.1007/s00737-020-01073-5

 13. Berthelot N, Lemieux R, Garon-Bissonnette J, Drouin-Maziade C, Martel É, Maziade M. Uptrend in distress and psychiatric symptomatology in pregnant women during the coronavirus disease 2019 pandemic. Acta Obstet Gynecol Scand. (2020) 99:848–55. doi: 10.1111/aogs.13925

 14. Suwalska J, Napierała M, Bogdański P, Łojko D, Wszołek K, Suchowiak S, et al. Perinatal mental health during COVID-19 pandemic: an integrative review and implications for clinical practice. J Clin Med. (2021) 10:1–16. doi: 10.3390/jcm10112406

 15. Wu Y, Zhang C, Liu H, Duan C, Li C, Fan J, et al. Perinatal depressive and anxiety symptoms of pregnant women during the coronavirus disease 2019 outbreak in China. Am J Obstet Gynecol. (2020) 223:240.e1-.e9. doi: 10.1016/j.ajog.2020.05.009

 16. Laplante DP, Barr RG, Brunet A, Galbaud du Fort G, Meaney ML, Saucier JF, et al. Stress during pregnancy affects general intellectual and language functioning in human toddlers. Pediatr Res. (2004) 56:400–10. doi: 10.1203/01.PDR.0000136281.34035.44

 17. Meaney MJ. Perinatal maternal depressive symptoms as an issue for population health. Am J Psychiatry. (2018) 175:1084–93. doi: 10.1176/appi.ajp.2018.17091031

 18. Field T, Diego M, Hernandez-Reif M, Figueiredo B, Deeds O, Ascencio A, et al. Comorbid depression and anxiety effects on pregnancy and neonatal outcome. Infant Behav Dev. (2010) 33:23–9. doi: 10.1016/j.infbeh.2009.10.004

 19. Madigan S, Oatley H, Racine N, Fearon RMP, Schumacher L, Akbari E, et al. A meta-analysis of maternal prenatal depression and anxiety on child socioemotional development. J Am Acad Child Adolesc Psychiatry. (2018) 57:645–57.e8. doi: 10.1016/j.jaac.2018.06.012

 20. Tarabulsy GM, Pearson J, Vaillancourt-Morel MP, Bussières EL, Madigan S, Lemelin JP, et al. Meta-analytic findings of the relation between maternal prenatal stress and anxiety and child cognitive outcome. J Dev Behav Pediatr. (2014) 35:38–43. doi: 10.1097/DBP.0000000000000003

 21. Tirumalaraju V, Suchting R, Evans J, Goetzl L, Refuerzo J, Neumann A, et al. Risk of depression in the adolescent and adult offspring of mothers with perinatal depression: a systematic review and meta-analysis. JAMA Netw Open. (2020) 3:e208783. doi: 10.1001/jamanetworkopen.2020.8783

 22. Syed Anwar Aly SA, Abdul Rahman R, Sharip S, Shah SA, Abdullah Mahdy Z, Kalok A. Pregnancy and COVID-19 pandemic perception in Malaysia: a cross-sectional study. Int J Environ Res Public Health. (2021) 18:1–11. doi: 10.3390/ijerph18115762

 23. Lovibond SH LP. Manual for the Depression Anxiety Stress Scales. 2nd ed. Sydney: Psychology Foundation of Australia (1995).

 24. Musa R, Fadzil MA, Zain Z. Translation, validation and psychometric properties of Bahasa Malaysia version of the Depression Anxiety and Stress Scales (DASS). ASEAN J Psychiatry. (2007) 8:82–9.

 25. Nordin RB, Kaur A, Soni T, Por LK, Miranda S. Construct validity and internal consistency reliability of the Malay version of the 21-item depression anxiety stress scale (Malay-DASS-21) among male outpatient clinic attendees in Johor. J Med J Malaysia. (2017) 72:265.

 26. Shamsuddin K, Fadzil F, Ismail WS, Shah SA, Omar K, Muhammad NA, et al. Correlates of depression, anxiety and stress among Malaysian university students. Asian J Psychiatr. (2013) 6:318–23. doi: 10.1016/j.ajp.2013.01.014

 27. Stewart-Brown S, Tennant A, Tennant R, Platt S, Parkinson J, Weich S. Internal construct validity of the Warwick-Edinburgh mental well-being scale (WEMWBS): a Rasch analysis using data from the Scottish health education population survey. Health Qual Life Outcomes. (2009) 7:15. doi: 10.1186/1477-7525-7-15

 28. Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S, et al. The Warwick-Edinburgh Mental Well-being Scale (WEMWBS): development and UK validation. Health Qual Life Outcomes. (2007) 5:63. doi: 10.1186/1477-7525-5-63

 29. Cilar L, Pajnkihar M, Štiglic G. Validation of the Warwick-Edinburgh mental well-being scale among nursing students in Slovenia. J Nurs Manage. (2020) 28:1335–46. doi: 10.1111/jonm.13087

 30. Stewart-Brown S, Janmohamed K. Warwick-Edinburgh mental well-being scale. User guide Version. (2008) 1. doi: 10.1037/t80221-000

 31. Arumugam B, Suganya E, Nagalingam S. Derivation of cut-off value for a 10 item opinion based ordinal survey questionnaire. Int J Commun Med Public Health. (2018) 5:1030. doi: 10.18203/2394-6040.ijcmph20180756

 32. Field A. Discovering statistics using IBM SPSS statistics: sage (2013).

 33. Lemeshow S, Hosmer DW, Klar J, Lwanga SK, World Health Organization. Adequacy of Sample Size in Health Studies. Chichester: Wiley (1990).

 34. Mappa I, Distefano FA, Rizzo G. Effects of coronavirus 19 pandemic on maternal anxiety during pregnancy: a prospectic observational study. J Perinat Med. (2020) 48:545–50. doi: 10.1515/jpm-2020-0182

 35. Kahyaoglu Sut H, Kucukkaya B. Anxiety, depression, and related factors in pregnant women during the COVID-19 pandemic in Turkey: a web-based cross-sectional study. Perspect Psychiatr Care. (2021) 57:860–8. doi: 10.1111/ppc.12627

 36. Kotabagi P, Fortune L, Essien S, Nauta M, Yoong W. Anxiety and depression levels among pregnant women with COVID-19. Acta Obstet Gynecol Scand. (2020) 99:953–4. doi: 10.1111/aogs.13928

 37. Lebel C, MacKinnon A, Bagshawe M, Tomfohr-Madsen L, Giesbrecht G. Elevated depression and anxiety symptoms among pregnant individuals during the COVID-19 pandemic. J Affect Disord. (2020) 277:5–13. doi: 10.1016/j.jad.2020.07.126

 38. Molgora S, Accordini M. Motherhood in the time of coronavirus: the impact of the pandemic emergency on expectant and postpartum women's psychological well-being. Front Psychol. (2020) 11:567155. doi: 10.3389/fpsyg.2020.567155

 39. Yue C, Liu C, Wang J, Zhang M, Wu H, Li C, et al. Association between social support and anxiety among pregnant women in the third trimester during the coronavirus disease 2019 (COVID-19) epidemic in Qingdao, China: the mediating effect of risk perception. Int J Soc Psychiatry. (2021) 67:120–7. doi: 10.1177/0020764020941567

 40. Taubman-Ben-Ari O, Chasson M, Abu-Sharkia S. Childbirth anxieties in the shadow of COVID-19: self-compassion and social support among Jewish and Arab pregnant women in Israel. Health Soc Care Community. (2020) doi: 10.1111/hsc.13196

 41. Dunkel Schetter C. Psychological science on pregnancy: stress processes, biopsychosocial models, and emerging research issues. Annu Rev Psychol. (2011) 62:531–58. doi: 10.1146/annurev.psych.031809.130727

 42. Matsushima M, Horiguchi H. The COVID-19 pandemic and mental well-being of pregnant women in Japan: need for economic and social policy interventions. Disaster Med Public Health Prep. (2020). doi: 10.1017/dmp.2020.334. [Epub ahead of print].

 43. Ng QJ, Koh KM, Tagore S, Mathur M. Perception and feelings of antenatal women during COVID-19 pandemic: a cross-sectional survey. Ann Acad Med Singap. (2020) 49:543–52. doi: 10.47102/annals-acadmedsg.2020295

 44. Craig F, Gioia MC, Muggeo V, Cajiao J, Aloi A, Martino I, et al. Effects of maternal psychological distress and perception of COVID-19 on prenatal attachment in a large sample of Italian pregnant women. J Affect Disord. (2021) 295:665–72. doi: 10.1016/j.jad.2021.08.102

 45. Alhusen JL. A literature update on maternal-fetal attachment. J Obstet Gynecol Neonatal Nurs. (2008) 37:315–28. doi: 10.1111/j.1552-6909.2008.00241.x

 46. Liu X, Chen M, Wang Y, Sun L, Zhang J, Shi Y, et al. Prenatal anxiety and obstetric decisions among pregnant women in Wuhan and Chongqing during the COVID-19 outbreak: a cross-sectional study. Bjog. (2020) 127:1229–40. doi: 10.1111/1471-0528.16381

 47. Lee RWK, Loy SL, Yang L, Chan JKY, Tan LK. Attitudes and precaution practices towards COVID-19 among pregnant women in Singapore: a cross-sectional survey. BMC Pregn Childbirth. (2020) 20:675. doi: 10.1186/s12884-020-03378-w

 48. Dawn Chan ND. Health DG: Malaysia in 'very critical condition. Kuala Lumpur: New Staits Times (2021). Available from: https://www.nst.com.my/news/nation/2021/07/708003/health-dg-malaysia-very-critical-condition (accessed July 13, 2021).

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.

Copyright © 2022 Kalok, Syed Anwar Aly, Abdul Rahman, Mahdy and Sharip. 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.












	
	ORIGINAL RESEARCH
published: 14 January 2022
doi: 10.3389/fpsyt.2021.720693






[image: image2]

Effects of the COVID-19 Pandemic on the Mental Health of Healthcare Providers: A Comparison of a Psychiatric Hospital and a General Hospital

Daniel Anzola1, Jacqueline Limoges2,3, Jesse McLean4 and Nathan J. Kolla5,6,7,8*


1Department of Research and Innovation, Georgian College, Barrie, ON, Canada

2Department of Health Wellness and Sciences, Georgian College, Barrie, ON, Canada

3Faculty of Health Disciplines, Athabasca University, Athabasca, AB, Canada

4Centre for Education and Research, Royal Victoria Regional Health Centre, Barrie, ON, Canada

5Waypoint Centre for Mental Health Care, Penetanguishene, ON, Canada

6Waypoint/University of Toronto Research Chair in Forensic Mental Health Science, Penetanguishene, ON, Canada

7Centre for Addiction and Mental Health, Toronto, ON, Canada

8Department of Psychiatry, University of Toronto, Toronto, ON, Canada

Edited by:
Elnara Shafiyeva, Baku State University, Azerbaijan

Reviewed by:
Zixin Lambert Li, Stanford University, United States
 Oǧuz Arkonuç, Iǧdir Üniversitesi, Turkey

*Correspondence: Nathan J. Kolla, nkolla@waypointcentre.ca

Specialty section: This article was submitted to Public Mental Health, a section of the journal Frontiers in Psychiatry

Received: 04 June 2021
 Accepted: 07 December 2021
 Published: 14 January 2022

Citation: Anzola D, Limoges J, McLean J and Kolla NJ (2022) Effects of the COVID-19 Pandemic on the Mental Health of Healthcare Providers: A Comparison of a Psychiatric Hospital and a General Hospital. Front. Psychiatry 12:720693. doi: 10.3389/fpsyt.2021.720693



Background: Before the COVID-19 pandemic, healthcare providers (HCPs) were already experiencing a higher prevalence of mental health disorders compared with non-healthcare professionals. Here, we report on the psychosocial functioning and stress resilience of HCPs who worked during the COVID-19 pandemic in a large-sized psychiatric facility and a large acute care hospital, both located in central Ontario, Canada.

Methods: Participants completed five validated psychometric instruments assessing depression, anxiety, and stress (The Depression, Anxiety, and Stress Scale-21, DASS-21); work-related quality of life (Work-Related Quality of Life Scale, WRQoL); resilience (Connor-Davidson Resilience Scale, CD-RISC); anxiety about the novel coronavirus (Coronavirus Anxiety Scale, CAS); and loneliness (UCLA Loneliness Scale, ULS). Participants from the psychiatric hospital (n = 94) were sampled during the easing of restrictions after the first wave in Ontario, and participants from the acute care hospital (n = 146) were sampled during the height of the second wave in Ontario.

Results: Data showed that HCPs from the acute care hospital and psychiatric hospital reported similar scores on the psychometric scales. There were also no significant differences in psychometric scale scores between medical disciplines at the acute care hospital. Among all HCPs, being a nurse predicted better quality of life (p = 0.01) and greater stress resilience (p = 0.031).

Conclusion: These results suggest that HCPs' psychological symptoms are similar across the hospital settings sampled. Compared to other HCPs, nurses may show a unique resiliency to the pandemic. We suggest that emergencies such as the COVID-19 pandemic have a pervasive effect on HCPs. It is important to address HCPs' mental health needs in terms of crisis management and improve resilience among all HCPs during the inter-crisis period before a new challenge arrives.

Keywords: COVID-19, pandemic, healthcare provider, psychological distress, anxiety


INTRODUCTION

The first cases of coronavirus disease 2019 (COVID-19), caused by the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), were reported in Wuhan, Hubei Province, China, between December 2019 and January 2020 (1). COVID-19 quickly became a global pandemic (2), was declared a global public health emergency in February 2020 by the World Health Organization (3), and by April 2021, the death toll in Canada had reached 23,315 persons (4). To combat COVID-19 transmission, Canadian federal and provincial governments began implementing public health measures mid-March 2020, including restrictions on group gatherings, border closures and restricted travel, school/childcare closures, work from home mandates, and temporary suspension of non-essential health and public services (5). The pandemic and the infection control measures put in place to curb COVID-19 brought new mental health challenges to the general population in Canada, caused by physical distancing measures, social isolation, financial and employment insecurity, housing instability, and changes to health and social care access. These factors all contributed to a broadening of mental health inequities (6, 7). Surveys conducted by Statistics Canada and the Angus Reid Institute during the first semester of 2020 reported that Canadians perceived a deterioration of their mental health, as well as an increase in their consumption of alcohol, cannabis, and tobacco (6, 8, 9).

Before the COVID-19 pandemic, HCPs were already experiencing a higher prevalence of mental health disorders compared with non-healthcare professionals (10–12). A survey conducted in 2019 of United States physicians identified alarmingly high rates of self-reported burnout (44%), suicidal thoughts (14%), and suicide attempts (1%) (13). As would be expected, the extra social- and work-related stressors from COVID-19 have made the situation more critical for HCPs: by early 2020, reports already indicated that the increased complexity and challenges that HCPs faced while confronted with the contagion, including lack of availability of personal protective equipment in some jurisdictions (2, 14), were negatively affecting their mental health. HCPs started showing burnout (15, 16) and higher levels of depression, anxiety, and stress (17, 18), and reports of HCPs in China working with COVID-19 revealed a high prevalence of insomnia, anxiety, depression, somatization, and obsessive-compulsive symptoms (18, 19). Nearly one in five nurses and more than one in seven clinicians in intensive care units reported thoughts of self-harm or suicide (18).

Other studies have highlighted the possibility of workforce disruptions in nursing professionals when their mental health is overlooked (20) and have pointed to the similarities between the COVID-19 pandemic and previous viral outbreaks and disasters that increased psychiatric morbidity in this population (21). Moreover, a systematic review published in 2021 of European and American samples reported moderate and high levels of stress, anxiety, depression, sleep disturbance, and burnout among HCPs working with COVID-19 patients (22).

Given the challenging circumstances that HCPs are facing working in the COVID-19 pandemic that can adversely affect their psychosocial functioning, our study sampled HCPs at a large-sized mental health care facility in rural Ontario, Canada, and a large acute care hospital in Ontario, Canada, in an urban setting. Data were collected during the easing of restrictions in summer 2020 at the psychiatric hospital and during the height of the second wave in the general hospital. We had two specific objectives: first, to compare measures of resilence and psychosocial functioning obtained from the psychiatric HCPs versus scores obtained from HCPs working at the general hospital; and second, to discern whether differences in scores existed between different types of psychiatric and medical services offered at the general hospital (e.g., HCPs in internal medicine versus those in surgery). We additionally sought to identify predictors of quality of life and stress resilience among participants from both sites. This study provides information about two different points in time during the COVID-19 pandemic and two different health care delivery settings.



METHODS

This study was approved by the Research Ethics Boards of the Royal Victoria Regional Health Centre (RVH), Waypoint Centre for Mental Health Care (Waypoint), and Georgian College. All participants provided informed consent through an online form. A gift card for $20 CAD was offered as a token of appreciation to study participants.


Setting

Study participants were recruited from Waypoint, a 301-bed psychiatric hospital located in Penetanguishene, Ontario, and RVH, a 408-bed acute care community hospital located in Barrie, Ontario.



Participants

The study included HCPs employed at Waypoint and RVH. All actively employed HCPs were eligible to participate in the study, including physicians, nurses, and allied healthcare professionals. Importantly, data from Waypoint were collected during the easing of restrictions following the first wave of the pandemic in Ontario (August 18–27, 2020), while data from RVH were collected during the height of the second wave of the pandemic when strong public health measures were in effect (December 22, 2020–February 9, 2021).



Instruments and Survey Design

An online data collection tool was designed to capture demographic information, general information about living conditions, and deliver five self-report instruments that would provide quantitative data relevant to mental health functioning during the pandemic. The data were analyzed using IBM SPSS V25.

To identify anxiety associated with the COVID-19 pandemic, we used the Coronavirus Anxiety Scale (CAS), a recently developed self-report, 5-item scale that assesses anxiety symptoms related to COVID-19. It is a short instrument, where participants rate on a 0 (not at all) to 4 (nearly every day over the last 2 weeks) scale how frequently they experienced coronavirus anxiety (e.g., “I felt paralyzed or frozen when I thought about or was exposed to information about the coronavirus.”). It has high internal consistency (Cronbach's alpha = 0.93) (23, 24).

Depression, anxiety, and stress symptoms were evaluated using the Depression, Anxiety, and Stress Scale-21 (DASS-21), a widely used and validated 21-item scale with three domains to measure the degree of stress, depression, and anxiety (25). Its internal consistency is high (Chronbach's alphas = 0.91, 0.80, and 0.84 for the Depression, Anxiety, and Stress sub-scales, respectively) (26).

To assess work-related quality of life, we used the Work-Related Quality of Life Scale (WRQoL), one of the most succinct (23 self-report items) yet psychometrically valid and reliable scales assessing quality of work-life. Its use has been validated to assess HCPs (27), and it is a fully tested, comprehensive, psychometric measure of an employee's quality of working life. It has high internal consistency (Cronbach's alpha = 0.91) (28).

We evaluated loneliness using the UCLA Loneliness Scale (ULS), a 20-item instrument that measures how frequently a person feels disconnected from others. It has been validated in a variety of populations, including HCPs. It has high internal consistency (Cronbach's alpha = 0.89 to 0.94) (29).

Finally, to assess resilience, we used the Connor-Davidson Resilience Scale (CD-RISC), a widely used and validated measure of stress resilience that demonstrates superior psychometric properties. Scores range from 0 to 100, where lower scores are indicative of greater stress intolerance (30). It has high internal consistency (Cronbach's alpha = 0.92) (31).



Data and Statistics

In total, 240 participants (94 from Waypoint and 146 from RVH) completed the study. Demographic characteristics between the sites were compared using chi-square tests. Pearson's correlations were computed to compare the associations between scale scores. For the general hospital data, analysis of variance (ANOVA) was used to assess if there were significant differences in scale scores between the different medical departments at RVH for each scale. Finally, stepwise multiple linear regression was employed to identify significant predictors of quality of life and stress resilience among all HCPs.

Approximately 800 HCPs are employed at Waypoint and 2,500 at RVH. Email invitations were sent to all HCPs through the employee email distribution lists. Links to the data collection tool were posted in internal communications (e.g., newsletters and emails) at both centers, and word-of-mouth was used to promote the study. A total of 146 HCPs from RVH and 94 from Waypoint submitted complete surveys, yielding a response rate of 6.6% for RVH and 14.0% for Waypoint.




RESULTS


Demographic Characteristics

The majority of the participants were Caucasian, nurses, between 31 and 50 years of age, had <5 years of experience at their current job, lived with a partner, did not live with children, and worked on-site. There were no significant differences in these demographic categories between sites except for age (χ2(3, N = 240) = 10.7, p = 0.013) and profession (χ2(3, N = 239) = 25.3, p <0.001); however, the highest frequencies of these variables were the same for both sites: age 31–50 years and nursing profession. Please see Table 1.


Table 1. Demographics by site.
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Relationships Between Study Variables

Relationships between the study variables using pooled data from both sites, assessed with Pearson's correlation tests, are presented in Table 2. As shown, all scales were significantly correlated with one another.


Table 2. Correlation between psychometric scales' scores.
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CAS and DASS-21 Score Distributions

When we examined the distributions of the CAS and DASS-21 data for the participating HCPs, we found that nearly half of the participants were asymptomatic on the DASS-21 sub-scales, but the remaining participants had symptoms ranging from mild to extremely severe. Similarly, more than one quarter (26.4%) of the respondents reported CAS scores in the clinical range. Please see Figure 1.


[image: Figure 1]
FIGURE 1. CAS scores by site.




Comparison of Psychometric Scales Between Departments at the General Hospital

Psychometric scale scores between the two sites are presented in Table 3. When we compared all the psychometric scores across medical and surgical departments at RVH using ANOVA, we found no significant difference in scale scores, with p-values ranging from 0.16 to 0.75.


Table 3. Psychometric scale scores.
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Predictors of Resiliency and Quality of Life

We tested whether specific demographic variables could predict QoL and CD-RISC scores using multiple linear regression for each scale. Specifically, we tested whether type of HCP and living situation could predict these outcome variables. The overall regression model that tested predictors for WRQoL was significant (R2 = 0.03, F(1, 232) = 6.7, p = 0.010). Being a nurse significantly predicted WRQoL scores (β = 5.7, p = 0.010). The regression model for CD-RISC was also significant (R2 = 0.02, F(1, 233) = 4.7, p = 0.031). Being a nurse also predicted greater resilience scores (β = 4.0, p = 0.031).




DISCUSSION

This study assessed HCPs who worked during the COVID-19 pandemic at Waypoint, a large psychiatric hospital, and RVH, a large community acute care hospital, comparing the results on questionnaires of psychosocial functioning and stress resilence between sites. Our findings can be useful to leaders and policy writers to support the health of HCPs now and in the future, during future pandemic scenarios. Several findings emerged. First, HCPs displayed comparable levels of psychological symptoms at both sites. Second, there was no difference in scores among the different medical and surgical departments at RVH. Third, we found that being a nurse was a predictor for greater quality of life and stress resilience. We discuss each of these findings in turn.

Since data collection occurred at different time points at the two sites, it is notable that HCPs showed similar scores on the psychometric assessments by site. At the time of data collection at Waypoint, there were no positive COVID-19 cases in either staff or patients. Past reports suggest that the amount of time spent with infectious patients may create differences in the way epidemic outbreaks affect the psychological wellbeing of HCPs (32). Based on this information, we would have expected that psychological distress was significantly greater in the HCPs working at RVH, given that these HCPs had more exposure to COVID-19. To facilitate a more robust comparison between sites, larger sample sizes and sampling at the same wave of the pandemic would have been ideal.

The absence of large differences in relatively high scale scores between sites and between clinical specialties points to a pervasive effect on the psychosocial well-being of HCPs, who are an already at-risk population (10–12). Promoting effective inter-professional relationships and strong communication have been identified as important factors in resilience building strategies (33). HCPs need to be provided with effective supportive interventions, regardless of their location or specialty.

Fear of contagion and fear of infecting family, friends, and colleagues, as well as uncertainty about the virus and stigmatization of infected individuals, have been described as factors that can affect the mental health of HCPs (34). HCPs working in acute and critical care settings have been described as a population vulnerable to burnout during epidemic outbreaks, with anxiety disorders and care of patients with COVID-19 listed as factors that may influence the occurrence of burnout (35). Anxiety-related symptoms are common in HCPs working with COVID-19 patients according to the literature reviewed in this paper and should be one of the main focus points in interventions aimed at improving the mental health of HCPs.

The DASS-21 subscale scores were similar between sites. When we grouped the data using the cut scores suggested by the scale's authors, we found that nearly half of the sample was asymptomatic at both sites for all the subscales but that the other half presented scores ranging from mild to extremely severe in all the subscales. A similar phenomenon was observed for the CAS scores, where more than one-quarter of the respondents scored positive for coronavirus anxiety. These results imply that at the time our data were collected, participants were generally resilient and coping well, but there is a group of HCPs at both sites who were struggling. This finding suggests that to optimize the effectiveness of resilience-building programs, developers and policymakers ought to carefully assess their workforce, identifying individuals at elevated risk who may need special attention (36). Research conducted during the COVID-19 pandemic has shown that HCPs are experiencing burnout (15, 16); higher levels of depression, anxiety, and stress (35, 37); insomnia; and somatization and obsessive-compulsive symptoms (19, 38), which concurs with our own findings.

Finally, regression models indicated that nurses scored higher in quality of life and greater resilience compared with other HCPs. Nurses may have received relatively more training on interprofessional collaboration (39, 40), empathy training (41), and leadership experience (42–44) than their peers, which may have buffered them against the effects of the pandemic. There is evidence to suggest that when nurses develop their own personal resilience, they can reduce their vulnerability to workplace adversity and thus improve the overall healthcare setting (45). Resilience-building should be incorporated into nursing and other HCPs' education. The professional characteristics of nursing training make nurses natural leaders to implement strategies aimed at the protection of HCPs in crisis situations.

The findings from this study can inform policymakers and senior management at hospitals to carefully consider the psychosocial functioning of their HCPs during crisis situations. While not all HCPs have been negatively affected during the COVID-19 pandemic, some individuals are struggling, and these HCPs need to be quickly identified and provided with targeted interventions. In general, allied HCPs and physicians fared worse than nursing staff, which suggests that they should be scrutinized more carefully. It is also clear that as the pandemic worsened, HCPs understandably became more anxious about COVID-19, which makes delivering interventions during periods of heightened transmission all the more important.

There is evidence from other trauma-exposed populations, such as firefighters or military personnel, that supervisor training is beneficial in reducing work-related sickness absence (46). Moreover, peer support interventions improve the likelihood of at-risk individuals seeking help from mental health services (47). Implementing programs and assessments aimed at identifying at-risk HCPs is important when formulating resilience-building programs (36), and early implementation is crucial, as there is evidence of deteriorating depression and anxiety among HCPs as the COVID-19 pandemic evolved (48). Our study adds to this information by showing that expression of psychological symptoms was similar in two different hospital settings at different phases of the pandemic.

There is also evidence that patient experience shapes HCPs' experience, and improving patient circumstances can have a significant effect on the mental health and general well-being of HCPs (49). Acknowledging the experiences of at-risk individuals is of paramount importance, as their circumstances must be adressed in strategic initiatives targeted at bolstering strong psychosocial functioning before mental health deterioration becomes a long lasting problem in the workforce (50, 51).

Previous research has shown that the SARS outbreak in Toronto in 2003 negatively affected HCPs' mental health (34). Similarly, during the H1N1 influenza outbreak in 2009, HCPs reported high levels of anxiety and exhaustion (32, 52, 53). Now the third pandemic has occurred in <20 years. A growing understanding of the lasting stresses in HCPs and the need for interventions aimed at strengthening the resilience and ability to cope in HCPs is mounting. Resilience is a dynamic, evolving process of positive attitudes and effective strategies (33), and it can be challenging to promote this process during a time of crisis. Hence, it is important to implement policies aimed at increasing resilience and coping mechanisms before the next crisis arrives; during the crisis, a step-wise and personalized approach should be considered (54).

Several study limitations must be noted. First, our study may have been prone to sampling bias in that respondents self-selected to participate. Our response rates at RVH and Waypoint were 6.6 and 14.0%, respectively, lower than a reported average of 46% for online surveys detailed in a recent systematic review (55). Thus, non-response bias may have impacted the generalizability of results. To help explain these results, it is possible that more symptomatic individuals chose not to participate in the surveys, because their symptoms discouraged participation. Halbesleben and Whitman (56) suggest that benchmarking findings against other published data and examining whether descriptive statistics for comparable measures are consistent with previously published studies is a helpful technique. When we compared our sample size to those reported in other published studies employing the same validated scales, we noted comparable sample sizes. Moreover, online surveys remain the preferred method as a cost-effective means of collecting information on healthcare delivery (57, 58). Another limitation is the relatively small sample size. We acknowledge that it is possible that our study was underpowered to detect differences between sites. Larger samples would have allowed us to conduct statistical analyses to compare sites. However, since the sample size was relatively low and because we were sampling sites at different times during the pandemic, we elected not to conduct statistical analyses but simply report descriptive data.

Although our sample was disproportionately white and female with higher nursing representation, these variables reflect the demographics of the institutions we sampled. However, results may not be generalizable to other centers where nurses are fewer and there are more male employees. Another limitation is that we did not have baseline data on possible mental health disorders in the respondents who completed the survey. This information could have affected the results obtained. As noted, we also sampled our participants at Waypoint and RVH at different time points during the pandemic. Future studies that compare the psychosocial functioning of HCPs at multiple institutions may choose to sample their participants contemporaneously to avoid this bias.

The results of this study provide the basis for several recommendations. First, a crisis situation like a pandemic can have widespread effects on all aspects of clinical practice, including the mental health of HCPs (59). Managers should actively monitor the well-being of HCPs and create policies and interventions aimed at building resilience in HCPs before a new crisis emerges. Second, given the wide distribution of symptom severity observed in the DASS-21, it is also important to identify individuals at-risk during the crisis to provide targeted interventions: evidence-based staff support should be made available to all HCPs during a widespread crisis like the COVID-19 pandemic. Third, nursing professionals appear more resilient, suggesting that they have learned skills and have had experiences that make them good candidates to lead and deliver interventions for the general HCP population. Finally, COVID-19 has acted as a catalyst for changes in the way that HCPs conduct clinical duties and carry out administrative tasks. In conclusion, it would behoove researchers to explore ways, in the broader context of institutional clinical practice, that may influence the formulation of management strategies to preserve the well-being of all HCPs during times of crisis and accelerated change.
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Background: The current (coronavirus disease 2019 [COVID-19]) pandemic is still uncontrolled with associated dramatic changes in daily lifestyle activities. Evidence for studying the impact of these health behavior changes on our mental health is limited. Therefore, this study aimed to estimate the prevalence of psychological distresses and assess their influence by the change in the composite lifestyle behaviors before the COVID-19 pandemic till 16 weeks after the lockdown release in Saudi Arabia.

Methods: This cross-sectional study was conducted between October 10 and 31, 2020 by posting an online survey on social media platforms (WhatsApp and Twitter) to collect data on participants' sociodemographic, lifestyle behaviors, and mental health aspects using a validated Arabic version of the short-form version of the Depression Anxiety Stress Scales-21 (DASS-21).

Results: A total of 363 responded to the questionnaire. The mean age was 36.26 ± 8.54 years, and 238 (65.6%) were men. Depression, stress, and anxiety were reported in 37.5, 26.7, and 16.5% of the participants, respectively. Negative lifestyle behavioral changes were significantly associated with stress and anxiety (p < 0.05). Logistic regression revealed that financial distress and history of psychiatric illnesses were common significant factors for developing the psychological distresses.

Conclusion: Throughout the post-lockdown stage of the COVID-19 outbreak in Saudi Arabia, there was an evidence of psychological distresses among the adults. Negative health-related changes are directly linked with increased psychological distress. Effective health promotion strategies directed toward adopting and maintaining positive change in the composite health behaviors are crucial.

Keywords: depression, post-lockdown, COVID, composite lifestyle score, Saudi Arabia, social determinants, anxiety, stress


INTRODUCTION

The new coronavirus (coronavirus disease 2019 [COVID-19]) was first spotted in November 2019 in Wuhan. The World Health Organization's International Health Regulations 2005 declared this outbreak as a Public Health Emergency of International Concern and in March 2020, the WHO reported COVID-19 as a pandemic. According to the WHO weekly report from October 11 to 18, 2020, the incidence of globally reported new COVID-19 cases has continued to accelerate (over 2.4 million new cases), while the incidence of new deaths has remained relatively stable (36,000 new deaths). In the same report, a gradual increase of new cases (2,910 new cases) and deaths (147 new deaths) was reported in Saudi Arabia over this week (1).

On the second of March, Saudi Arabia confirmed (2) its first case of COVID-19, and consequently, a lot of government measures were taken to limit the virus dissemination starting from the closure of Mecca and Medina on 27 February 2020 till home quarantine, travel, and gatherings restrictions and school closures. People have been strictly instructed to maintain social distance, wear a mask, and sanitize their hands frequently (3). Lockdown was released in Saudi Arabia on the 21st of June 2020.

Widespread outbreaks of infectious disease such as COVID-19 and previous epidemics (severe acute respiratory syndrome [SARS] in 2003 or corona influenza epidemic in 2009) are likely to initiate or aggravate mental health concerns such as insomnia, panic attacks, anxiety, and depression due to the impact of containment measures, lifestyle changes, the uncertainties, and fears of getting infected, alarming statistics, media pressure, and financial hardship resulting in anxiety, stress, and depression (4).

A recently published meta-analysis of 66 studies with 221,970 participants concluded that the prevalence of depression, anxiety, distress, and insomnia was 31.4, 31.9, 41.1, and 37.9%, respectively (5). Similarly, recent studies from Saudi Arabia reported high levels of psychological distress during the lockdown stage of the pandemic (6). However, the magnitude of psychological distress after the relaxation of lockdown restrictions and in the longer term in Saudi Arabia remains unclear. Surveys from adults in different countries indicated higher adverse mental health outcomes associated with the pandemic (7–10). Higher depression and anxiety rates were reported during the post-lockdown period compared to other studies that were mostly conducted in the early stages of the pandemic (11). Common predictors associated with psychological distress among the adult population include being healthcare worker, presence of non-infectious chronic or psychiatric patients, COVID-19 patients, quarantined persons (5), being a woman, having children at home, having lower socioeconomic status, adults under 40 years old, unemployment, and frequent exposure to news regarding COVID-19 (12). In addition, Singles, working for the private sector and smokers, reported having experienced worse mental health outcomes (13, 14).

The COVID-19 pandemic may lead to adverse changes in lifestyle behaviors, such as physical inactivity, smoking, and sleep disturbance due to the application of lockdown or even during COVID-19 exit-strategy where physical distancing measures, mask-wearing, the request to work from home, and pandemic-related psychological distress were still in place. Evidence also concluded that healthy lifestyle behaviors are associated with optimal mental wellbeing among adults (15–17). Numerous studies have depicted a direct link between maintaining physical activity and lower of psychological distress (18, 19). Maintaining sleep quality is crucial for strengthening the immunity (20, 21), hence any sleep disturbances due to COVID-19-pandemic-induced stress, may lead to increase the susceptibility to infection, or compromise recovery. Health behaviors are not independently counted, they cluster together (22, 23). Likewise, clustering of unhealthy behaviors has also been found to have synergistic effects, which means that a combination of risk behaviors is more detrimental to health than would be expected from the individual effects of health behaviors (24).

There is still a non-answered hypothesized question if an individual who participates in composite lifestyle behaviors simultaneously during the COVID-19 pandemic will have better mental health, even if the optimal level of each activity is not achieved. To the best of our knowledge, the prevalence of mental health problems such as depression, anxiety, and stress among Saudi Arabian adults, and their association with composite lifestyle behaviors change from pre-pandemic to 16 weeks after COVID-19 pandemic lockdown release have not been explored altogether so far in Saudi Arabia. Thus, the present research is an attempt to fill this gap so that effective mental and health promotion strategies can be planned by practitioners and policymakers.



SUBJECTS AND METHODS


Study Population

This cross-sectional study was conducted on a national level via an online survey between October 10 and 31, 2020. Convenience sampling using mass emailing via collaborating authors networks, and social media engagement (WhatsApp and Twitter), and snowball sampling, were used for recruitment. Saudi adults (≥18 years) who were residing in Saudi Arabia were eligible to participate. Using EPI-INFO 2002 software, a minimum required sample of 363 Saudi adults was determined, based on a prevalence rate of 38.3% for depression during the COVID-19 lockdown (6) with a precision of 3% and CI of 95%. The research received institutional ethical approval from the Research Ethics Committee of Taif Health Affairs, Ministry of Health, Saudi Arabia (IRB: HAP-02-T-067, Number 388). Online written consent was taken from all the participants before they answered the questions and confidentiality will be assured. The research was conducted in accordance with the Declaration of Helsinki.



Measures

Participants self-reported demographic, medical, weight and height information and completed validated questionnaires relating to mental health (Depression Anxiety and Stress Scale-21 [DASS-21] Arabic version) (25), PA (the International Physical Activity Questionnaire: Short Form [IPAQ-SF]) (26) and described their Sleep quantity and Sleep quality. The history of smoking cigarettes or other tobacco products was also assessed. Further assessments included financial distress during pandemic, previous infection, or exposure to people infected with COVID-19 and COVID-related stigma. Participants were also asked to measure their weight and height. All measures were assessed 16 weeks after the lockdown release except for the four lifestyle behaviors measures (smoking, PA, sitting, and sleep), which also captured pre-COVID-19 restriction information.



Mental Health

The DASS-21 is a valid and self-report questionnaire used to assess mental wellbeing. We used the validated Arabic version. It consists of three 7 Likert-scaled items for depression, anxiety, and stress each with a 0–3 ordinal scales to describe symptom severity. The participants were asked to indicate the frequency with which the specific emotion had been felt over the past week. Abnormal scores and severity ratings of depression, anxiety, and stress were mentioned elsewhere (25). Higher scores demonstrate the poorer mental health.



Physical Activity and Sitting Time

The IPAQ-SF has been found to be a reliable measure that has been validated in several countries (r = 0.67 and rho = 0.77–1.00) and it is acceptable for assessing PA across the various age groups (e.g., 18–70 years). The IPAQ-SF was used to measure the levels of PA and sitting time, and responses were measured using the November 2005 scoring protocol. The IPAQ-SF results were reported as low-, moderate-, or high-PA levels and continuous total metabolic equivalents (METs) minutes per week. Sitting times were reported as minutes per day. Changes in PA and sitting time were reported as no change, positive change, or negative change (increases or decreased) (26–28).



Sleep

Sleep quality and average hours of sleep duration per night were assessed. Five response options questions ranged from “am sleeping currently much better than usual” to “am sleeping currently much worse than usual” were used to assess sleep quality (29).



Composite Lifestyle Index

Four lifestyle behaviors were selected for inclusion in this study (i.e., physical activity, sleep, sitting, and tobacco use) and converting the raw value to an index value. Sleep, sitting, and tobacco use behaviors were dichotomized into healthy (low risk) and unhealthy (high risk) categories and scored 1 and 0, respectively. Physical activity was categorized into three risk levels. Summing the scores of the four behavior was done, and change was calculated to reflect a composite lifestyle index (CLI) change score (30). Smoking status of each participant was dichotomized into healthy category (lower-risk = 1 = non-smoker) or unhealthy smoking category (higher-risk = 0 = at least one cigarette per day for at least a month or 0 = a current smoker) (31). Daily sitting time was classified into 2 categories lower-risk (1 ≤ 8 sitting hours per day) and higher-risk categories (0 = ≥8 h per day), as these thresholds of sitting have previously been employed to demonstrate the associations between sitting time and risk of all-cause mortality (32). According to the National Sleep Foundation guidelines, the optimal amount of sleeping is 7–9 h per night for 18–64-year-olds and 7–8 h per night for over 64-year-olds. Sleeping < 7 or >8 h per night is linked to increase the risk of cardiovascular disease and all-cause mortality. Sleep duration was also dichotomized into lower-risk (1 = meeting sleep recommendations) and higher-risk (0 = less than or more than sleep recommendations) (33). Consistent with previous research, PA was categorized into 3 categories lower-risk (2 = high levels of physical activity), moderate risk (1 = moderate levels of physical activity), and higher-risk (0 = low levels of physical activity) physical activity levels (30, 34).



Statistical Analysis

Statistical analyses were performed using IBM (SPSS) Statistics Version 24.0* software programs. The descriptive statistics, such as frequencies and percentages, were used for categorical variables; means and SD or Median and range were used for continuous variables after determining the normality using Shapiro test. The rate of healthy and unhealthy dichotomies was calculated for each lifestyle behavior and the rate of the sample engaging in zero to four healthy lifestyle behaviors were also calculated. Body mass index (kg/m2) was computed based on the given weight and height and classified according to the WHO guidelines (35). Reliability was assessed using the Cronbach's Alpha test which resulted in α = 0.948 for the used questionnaire (36).

McNemar-Bowker test was conducted to test the habitual percent change before COVID-19 pandemic and after lockdown release, while Wilcoxon signed-rank test used for comparing the continuous variables. Chi-square test was used to stratify the depression, anxiety, and stress according to the composite behavior change. Three logistic regression models for each psychological distress by categorizing them as yes/no (dummy variable) were conducted to determine the significant contributors associated with depression, anxiety, and stress. For all statistical tests, a significance level was determined below 5% and quoted as two-tailed hypothesis tests.




RESULT

The characteristics of the study participants were presented in Table 1. In total, 363 people (mean age 36.26 ± 8.54 years, majority were woman, 65.6%) completed the survey. Most (n = 296, 81.5%) were married, and living in mecca (n = 253, 69.7%). Most of the participants were university educated (n = 235, 64.7%), and reported working in governmental sector (n = 222, 61.2%). Almost half of the sample reported diminish in their income (n = 186, 51.2%) and a third of the sample (n = 121, 33.3%) suffered from the financial distress during the COVID-19 pandemic. Chronic illness was reported in 21.2% of the sample. Sixteen participants (4.4%) had a history of psychiatric illness and 65 participants (17.9%) reported familial history of psychiatric diseases. Regarding the COVID-19 infection status, 17 candidates reported past infection, and more than a one-quarter (n = 100, 27.5%) were in direct contact with either infected or suspected case. Thirty-nine participants (10.7%) were suffered from the COVID-related stigma. Computing body mass index revealed that 40.2% of the participants were overweight and 33.1% of the participants were obese. By measuring the DASS 21 scales, 62.5, 83.5, and 73.3% of participants reported normal depression, stress, and anxiety, respectively; however, there is non-neglected percentage that showed a variable range of psychological distress.


Table 1. Characteristics of the study participants.
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The habitual changes before and during COVID-19 pandemic showed significant difference and their data described in detail and summed up in Tables 2, 3. The percent changes in composite health behavior score, stratified by depression, anxiety, and stress severity, are illustrated in Table 4. For depression, the composite behavior change did not significantly affect the different strata. On the other hand, stress and anxiety scales exerted a significant difference based on the composite behavior change during pandemic. The significant contributing factors of depression, stress, and anxiety were illustrated using adjusted ORs in Table 5. Participants who were highly educated [adjusted OR = 2.076, 95% CI = (1.012–4.260)], had their private business [adjusted OR = 4.345, 95% CI = (1.695–11.141)], had a history of psychiatric illness [adjusted OR = 3.183, 95% CI = (1.026–9.871)], suffered sort of financial distress [adjusted OR = 1.777, 95% CI = (1.074–2.940)] were more likely to develop depression. The striking finding that participants infected with COVID-19 showed a significant preventive indicator against the depression [adjusted OR = 0.105, 95% CI = (0.013–0.834), p < 0.05]. Participants reported high body weight (obesity, >30 kg/m2) [adjusted OR = 2.063, 95% CI = (1.133–4.122)], had a history of psychiatric illness [adjusted OR = 3.288, 95% CI = (1.084–9.970)], suffered sort of financial distress [adjusted OR = 2.745, 95% CI = (1.629–4.627)], and those reported negative composite behavior change [adjusted OR = 2.015, 95% CI = (2.176–3.453)] were more likely to develop anxiety. Men [adjusted OR = 2.770, 95% CI = (1.301–5.898)], singles [adjusted OR = 5.279, 95% CI = (2.179–12.788)], participants with a history of psychiatric illness [adjusted OR = 7.352, 95% CI = (2.155–25.077)], and those suffered from financial distress [adjusted OR = 3.929, 95% CI = (2.00–7.717)] were more likely to develop stress.


Table 2. Changes in physical activity status, routine sitting, and sleep hygiene: before pandemic vs. after lockdown release.
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Table 3. Changes in smoking habit and total composite behavior score: before pandemic vs. after lockdown release.
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Table 4. Influence of the composite health behavior percent change on the depression, anxiety and stress scales.
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Table 5. Logistic regression models to identify the significant contributing factors in psychological distress.
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DISCUSSION

In the current study, we examined the impacts of COVID-19 on lifestyle behavior before the start of the crisis, and 16 weeks after the relaxation of the measures among different regions in Saudi Arabia and studied their reflective influence on the mental health. Depression, stress, and anxiety were reported in 37.5, 26.7, and 16.5% of the participants, respectively, while the majority of the adults were free and mentally stable. This finding was coherent with the recently published Saudi Arabia studies which reported high rates of depression and anxiety related to the COVID-19 pandemic, and lockdown as well (6, 9, 14). The estimated mean scores for depression, anxiety, and stress in our study are all substantially lower than those reported in the Australian survey (29). Moreover, in a national USA study, the results revealed higher rates of psychological distresses among adults during post-lockdown period compared to earlier studies during the pandemic (11). However, numerous studies reported that at the beginning of the pandemic, a large percent reported deterioration in their mental wellbeing psychometrics and afterward during the pandemic concluded that mental health of adults improved as the pandemic persists and the estimated mean scores for depression, anxiety, and stress are mostly within the normal to mild range (13, 37). These differences may be accounted to the data collection time, study tool, discrepancy in government responses to the pandemic, and variability in the population resilience. With the spread of COVID-19, more governmental attention should be paid to its potentially harmful effects on the mental health as recommended by WHO guidelines (38).

The most important finding in our study is that all the studied lifestyle behaviors showed a significant negative change in their pattern before the pandemic and after the lockdown release, both independently and as a composite score, except for smoking. These manifested negative lifestyle changes were significantly associated with anxiety and stress, as symptom severity increased from normal to severe, so did negative changes in composite health behavior change score in contrast to the depression. As many studies significantly linked COVID-19 with developing adverse changes in health behaviors, such as general daily activity, physical activity, sleep hygiene, smoking, and alcohol use (22–24); health-promoting behavior is encouraged to strengthen the immunity against the COVID infection. There is an obvious positive change in the smoking habit, this may be attributed to the nature of COVID-19 infection as a respiratory illness, and smokers are more susceptible to respiratory tract infections. In Saudi Arabia, during pandemic and even after the lockdown release, the cafes that are designated for smoking especially shisha were closed due to the precautionary measures; this might have a positive impact on smoking habit. The pattern of moderate and heavy physical activity showed significant changes before pandemic and after lockdown, although the estimated total average physical activity did not significantly differ (380, 320 min/week, respectively). This is coherent to the recent Australian Survey, showing that Australians aged 15 and over reported 42 min of daily activity, or 294 min/week on average (39). The reported overall decline in physical activity is likely a consequence of the closure of usual exercise venues, given that, here we presented total physical activity, not moderate or moderate-to-vigorous activity. For the sleep hygiene, there is an increase in the number of sleeping hours with a corresponding decrease in the sitting hours per day. Sleep quality showed different varieties among the respondents with about half reported there is no change. This is unsurprising given the potential for psychological distress during an unexpected global pandemic and the variability in the individual response (21). Nonetheless, given the established benefits of health-promoting activities on psychological distresses (18), national implementing strategies are needed.

While studying the causes beyond depression, anxiety, and stress among the suffering participants, logistic regression revealed that financial distress and history of psychiatric illnesses were the common significant increasing factors. Higher education, private work, and self-business were positively associated with those having depression. Surprisingly, COVID infection found as a preventive factor against depression; this hypothesis was previously discussed by Wood et al. study that proved a positive correlation between mental wellbeing and COVID building psychological resilience. Single men were found to be more prone to develop stress; these reported higher levels may be due to the fear from the pandemic consequences, especially regarding job losses and economic stress. Many research reports have highlighted the need for rapid and comprehensive responses to highlighting the mental health not only during the current pandemic, but also, this support will need to be sustained for many years to overcome the COVID-19 mental health consequences (11, 13, 40).

Negative composite lifestyle changes, obesity, as well as a history of chronic diseases positively increase the possibility of developing anxiety. High-risk individuals such as those with chronic diseases and obese may spend a great deal of time thinking and worrying about being infected, this may be a possible explanation of our results. These findings were consistent with those of a previous study in China (41). Our findings were also consistent with Antunes et al. study that concluded that diminish in physical activity with the sedentary behaviors during lockdown were associated with higher levels of anxiety during the COVID-19 pandemic (42).

There are a number of strengths in this study, such as the inclusion of an appropriate sample size, covering multiple health behaviors, and the timing of data collection relative to lockdown restrictions in Saudi Arabia. On the other hand, there are also some limitations to consider. Firstly, the collected data are self-reported which may involve recall bias. Secondly, data are based on a cross-sectional and, therefore, causality cannot be inferred. Finally, our sample was recruited conveniently and consequently generalizability to other populations needs to be confirmed. Longitudinal studies with larger sample sizes are recommended to tackle the changes over time and to assess the impact of lifestyle changes on both physical and mental wellbeing.



CONCLUSION

In conclusion, our study exerted a high prevalence of COVID-19-associated adverse psychiatric symptoms, which were reported among the Saudi Arabian adults after the lockdown release. The composite lifestyle score got worse except for smoking among our studied Saudi adults. Financial distress and history of psychiatric illnesses were common significant increasing factors. On the other hand, COVID infection is found as a preventive factor against depression. Negative composite lifestyle changes, obesity, and history of chronic diseases positively increase the possibility of developing anxiety. Effective health promotion strategies directed toward adopting and maintaining positive change in the composite health behaviors should be implemented and evaluated.
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Introduction: COVID-19 has generated great repercussions for the population globally; millions of deaths have been reported worldwide. The idea of death is especially exacerbated when there are close to death experiences that remind us how close we are to fatality. This is why it is important to measure fatalistic ideas of those who have not yet been infected.

Objective: To revalidate a scale that measures fatalistic perception prior to COVID-19 infection in a population of 13 Latin American countries.

Methodology: We conducted an instrumental study. We used a previously validated scale in Peru, with seven items divided into two factors and with five possible Likert-type responses (from strongly disagree to strongly agree). It was administered to a large population in 13 Spanish-speaking countries in Latin America; for each of the seven questions, 886 people were surveyed. With these results, descriptive and analytical statistics were performed.

Results: The mean, standard deviation, skewness, and kurtosis of the seven initial questions were adequate in most cases. In the confirmatory factor analysis, the lack of fit was improved with the indexes' modification technique, which let us delete items 1 and 6. Thus, we could obtain satisfactory goodness-of-fit indices (CFI = 0.972, TLI = 0.931, GFI = 0.990, AGFI = 0.961, RMSEA = 0.080, and RMR = 0.047). Therefore, the final two-factor structure had a fairly adequate Cronbach's α (0.72, with a 95% confidence interval = 0.70–0.73).

Conclusions: The scale that measures fatalism of Latin American countries in the face of the pandemic generated by COVID-19 was revalidated and shortened.

Keywords: coronavirus infections, pandemics, fatalistic perception, validation study, Latin America


INTRODUCTION

The idea of death is one of the most terrifying conceptions for human beings (1). It is especially exacerbated when there are close to death experiences in regard to a relative, a friend, or any other person, which reminds us how close we are to fatality (2). Fatalism is believing that something is going to happen, which is an inescapable event. This is really important in this context, since this pandemic caused by COVID-19 has generated, in half of 2020, almost half a million deaths, reported worldwide (3). It has shown the whole world not only the fragility of many health systems (4), but also how death can be around, as we are facing this every day.

It is very important to measure this fatalism in different populations, since this affected countries differently (5), both because of the actions of their governments from the first days (6) and because of the response that people had to these norms (7), including other influencing social determinants (8). Therefore, each population or context had to perceive this disease in different ways; hence, it is necessary to generate tools that can allow us to show how the various countries of Latin America felt regarding the possibility of a fatal outcome due to coronavirus contagion (9). That is why the objective of the research was to revalidate a scale that measures fatalistic perception prior to COVID-19 infection in the population of 13 Latin American countries.



METHODS


Design

An instrumental and cross-sectional study was carried out (10). The population consisted of a large group of individuals in various realities of Latin America. The study subjects were contacts of medical students who belonged to the Latin American Federation of Scientific Societies of Medical Students, who also participated in the research. After being contacted, they contacted others within their social circles and, then, this operation was repeated multiple times. Subjects who resided in a Latin American country, who speak Spanish, who have stated that they had not yet been infected due to COVID-19, and who agreed to participate in the research were included. A total of 674 respondents were excluded, because they did not answer the seven initial questions of the fatalism test. A non-probability convenience sampling was used. It was required that we have a minimum of 15–20 respondents for each question; however, we obtained the answers of 886.6 people for each of the questions, which means that the minimum sample size was exceeded. The survey was administered to 6,206 people from Bolivia, Chile, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, Mexico, Panama, Paraguay, Peru, and Venezuela.



Initial Instrument to Revalidate

The COVID-19 fatalism scale (F-COVID-19) was validated in a large Peruvian population (9). The surveys were administered from June 7 to June 17, after which a data quality control was carried out, where the exclusion criteria were taken into account. Of the recruited countries, the one that contributed the most surveys was Peru (3,976), followed by Chile (633), Paraguay (622), Mexico (403), Bolivia (356), Ecuador (282), Panama (136), Costa Rica (124), and El Salvador (123). The other countries contributed fewer than 100 surveys. In Peru, there were a greater number of surveys due to the fact that it is the main affected country in the region (after Brazil, which was not included because a different language is spoken there). The majority of respondents were women (60.4%), with a median age of 21 years (interquartile range: 19–28 years). The population was eminently urban, residing in large cities where there was a possibility that it had already had cases of COVID-19. The instrument is Likert type and is made up of seven items, which were elaborated by a group of researchers in the coastal, highland, and jungle regions of Peru. It was evaluated by multiple experts, who expressed their agreement with the relevance, representativeness, and clarity of each of the initial items. This is why this process did not have to be repeated in this validation study. It should be noted that each of the questions had five response options (strongly disagree, disagree, indifferent, agree, and strongly agree).



Revalidation Procedure

The project of this research was approved by the Ethics Committee of the Antenor Orrego Private University (Bioethics Committee Resolution Number 0237-2020-UPAO). It is important to emphasize that, at all times, the anonymity and free participation of the respondents were respected. After the approval, the questions of the scale, previously validated in Peru (F-COVID-19), were used; they were analyzed and reviewed by the research team. Then, a pilot test was applied in each of the realities to see if the questions and alternatives were fully understood. Subsequently, the instrument was administered on a massive scale, through a collection process that was led by the representatives of the Latin American Federation of Scientific Societies of Medical Students. This institution was the one that co-led this process of investigation. It is important to mention that data collection was carried out through the electronic form of Google Forms and was directed to our study population, mainly due to the fact that in many countries there were restrictions on mobility. It should be mentioned that the Spanish version of this instrument was used to carry out the surveys in the Latin American countries; however, the items were subjected to a back-translation in order to be published in an English-language journal; the Spanish version can be consulted in the supplementary material.



Data Analysis

FACTOR Analysis version 10.1, a statistical program, was used to analyze the mean, standard deviation, asymmetry, and kurtosis of the seven items of the scale. The Confirmatory Factor Analysis (CFA) was carried out with the statistical software AMOS version 21, to evaluate the goodness of fit of the original model, and we used structural equation modeling (SEM) as well. The absolute and incremental goodness of fit was determined through the comparative fit index (CFI), Tucker–Lewis Index (TLI), goodness-of-fit index (GFI), and adjusted goodness-of-fit index (AGFI). Likewise, the parameters for the mean square error of approximation (RMSEA) and the mean square error index (RMR) were used. The recommendations of Jimenez et al. (11) were taken into account, as they argued that the value of the CFI, TLI, GFI, and AGFI should be greater than 0.90 and the RMSEA ≤ 0.08 to have an acceptable model fit. Finally, the SPSS software version 23.0 was used to estimate the reliability of the scale through Cronbach's α coefficient and their respective confidence intervals (12).




RESULTS

Table 1 shows the mean, standard deviation, skewness, and kurtosis for the seven evaluated items, which came from the initial scale. We can observe that item 2 has the highest average score (M = 2.59) and item 6 has the lowest (M = 0.64). Regarding variability, item 1 (SD = 1.46) shows the highest dispersion. The asymmetry and kurtosis of items 1, 2, 3, 4, 5, and 7 of the FAT-LAT-COVID-19 Scale are adequate; however, the values of item 6 exceed the range> ± 1.5 (13).


Table 1. Preliminary analysis of the items of the FAT-LAT-COVID-19 scale.
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Confirmatory Factor Analysis

Using the CFA, we sought to observe to what extent the original model of the FAT-LAT-COVID-19 scale (7 items distributed in three factors) adjusted to the collected data. However, the results of the original model showed that the goodness of fit for the first model was poor (Table 1). Therefore, the lack of fit was analyzed with the index modification technique where it was found that items 1 and 6 were associated; hence, they were eliminated and satisfactory goodness-of-fit indices were obtained (CFI = 0.972, TLI = 0.931, GFI = 0.990, AGFI = 0.961, RMSEA = 0.080 and RMR = 0.047). To sum up, model 1 met the goodness-of-fit criteria, had goodness-of-fit indices (Table 2), and had five items distributed in a two-factor structure (Figure 1). Additionally, the correlations between factors were significant (p < 0.05).


Table 2. Fit indices of the factor models of the FAT-LAT-COVID-19 scale.
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[image: Figure 1]
FIGURE 1. Model 1 of the FAT-LAT-COVID-19 Scale.


Finally, the reliability of the construct was calculated using Cronbach's α coefficient; thus, we could obtain an acceptable value (α = 0.72, 95% CI = 0.70–0.73). Therefore, the final scale is shown in Table 3.


Table 3. Final FAT-LAT-COVID-19, shortened version.
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DISCUSSION

Measuring fatalistic perception is of utmost importance, because it allows the quantification of a belief about the possible outcome of suffering from the disease, which is often inadequate. This could be influenced by multiple factors, such as having comorbidities, having listened to too much negative information from the media (14), people's religious beliefs (15), or even social class (16).

The first factor of the test was reduced to one question. Now, there is no longer the possibility of contagion at work, leaving the question about the fact that someone can get infected and infect family or friends as the first question. The probability of the spread of the virus is very high due to community dissemination through family gatherings, social events, and holidays (17, 18). This must be measured in each reality, since it is known that COVID-19 has affected different realities, so this question will also be influenced by the number of people who are infected in a community or environment.

The second question of the first factor refers to a possible complication of the disease, as we know that ~20% of the population will have complications. Hence, it is important to measure this with questions that seek to see if the population who has fatalistic ideas has a real risk of complication, since, if the risk does not exist, there could exist a possible exaggeration of the risk. Various complications have been reported, such as neurological and cardiovascular as the main ones (19–22). Therefore, if people have a high perception in regard to this question, despite not having comorbidities then, it would be appropriate to measure the degree of anxiety they have, since they could be having thoughts that are not relevant to their risk level of complication. It would be interesting, for future research, to consider instruments that can promptly assess anxiety during pandemics or during this particular pandemic.

The first question of the second factor addresses the mental sphere, where depression is a very important factor in this regard as it has been researched by many previous studies, which showed that depression is one of the most common mental pathologies in this pandemic. Therefore, its surveillance is of utmost importance, since numerous studies have reported high rates of mental health impairment in different populations, such as what has been reported in health personnel (23), young adults (24), and university students (25–27), among others. Thus, if this question is responded to positively, it is recommended that depressive disorders, or even depressive or suicidal thoughts, should be measured.

The penultimate question of the test shows the possibility of death as an important problem. This is crucial as we have news about deaths every day in various parts of the world, which exposes the most important characteristic of the virus: its high risk of contagion rather than mortality risk. This must also be measured, since the fear of the disease itself can be even more dangerous than suffering from COVID as it has even led to suicide in some extreme cases. In India, the case of a man diagnosed with a viral pathology, although not confirmed COVID, was so disturbed that, to protect his family, he quarantined himself and threw stones at his family and friends when they tried to get close to him. Later, due to his fear and panic of having acquired COVID, he ended his life by hanging himself from a tree (28). By exemplifying with this extreme case, we want to show that some people could have extreme thoughts or take extreme measures through their actions, thinking that they will protect their loved ones with these actions. However, this instrument should be administered to try to detect extreme fatalistic thoughts in cases like these.

Finally, a question that persisted from the original test is the one that refers to a fatalistic possibility in the religious sense, which may be due to the fact that in Latin America, there are still large population groups that follow various religions such as Catholicism, Protestantism, Evangelicalism, and non-Christian groups (29), among many others. Therefore, we recommended that this should also be measured with a question about religious beliefs, so that some cases that have a “magical-religious” or extremist thinking can be detected (30). These situations have been seen before, and they were thought to be indicative of the end of the world or the apocalypse, such as the event of the end of 2012 (31).

The main limitation of the study was being unable to reach all the Latin American countries and their sub-populations, in addition to the heterogeneous numbers for each country. However, the large number of respondents for each question and adequate overall adjustment of the items, factors, and survey allowed us to estimate that the validated scale is quite adequate for its objective. The administration of this validated scale is recommended as it can be applied in large populations, combined with other instruments that evaluate different aspects of mental health. Furthermore, it was not possible to be certain whether the respondents were asymptomatic at the time of the administration of the survey due to the type of design (which did not allow follow-up). Some final values did not have an adequate Cronbach's α; however, we decided to keep the items in the final instrument because the global value of Cronbach's α remained between 0.70 and 0.90. This indicated that, even though we had values out of range, the global one worked properly.

Taking into account all that was reported, we concluded that the validation of the fatalistic perception test was optimally carried out in the face of the possible contagion of COVID-19 in a large population of Latin America. In addition, we can mention that it can help to quickly and efficiently measure this issue in different Spanish-speaking populations. We suggest the use of the scale to have a perspective of fatalistic perception during this pandemic.
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Background: Amid the COVID-19 pandemic, quarantine measures are key to containing the spread of the virus. Millions of people have been required to quarantine throughout the pandemic; the quarantine itself is considered detrimental to mental health conditions.

Objective: This study aims to investigate the factors associated with depression and anxiety among quarantined people in Seoul, South Korea.

Methods: An online cross-sectional survey was administered from October to November 2020 involving people who were living in Seoul, aged 19 years or above, under a 2-week mandatory quarantine. Their mental health status was measured using the Patient Health Questionnares-9 (PHQ-9) and the General Anxiety Disorder-7 (GAD-7).

Results: Overall, 1,135 respondents were finally included, resulting in a 22.0% response rate. After controlling for potential confounders, variables, such as the “second half of quarantine period” (OR = 1.78 95% CI: 1.10–2.88), “female” (OR = 1.91 95% CI: 1.16–3.16), and “having pre-existing depression” (OR = 8.03 95% CI: 2.96–21.78) were significantly associated with depression while being quarantined. Those with correct knowledge about the rationale behind for the quarantine (OR = 0.39 95% CI: 0.21–0.72), an understanding of quarantine rules (OR = 0.68 95%CI: 0.52–0.91), and those who felt supported by others (OR = 0.74 95% CI: 0.55–0.99) were less likely to develop depression while quarantining. Similarly, anxiety was significantly associated with the second week (OR = 4.18 95% CI: 1.44–12.09), those with an unstable job status (OR = 3.95 95% CI: 1.60–9.79), perceived support (OR = 0.66, 95% CI: 0.45–0.96), and the fear of being infected (OR = 7.22 95% CI: 1.04–49.95).

Conclusions: This study highlights the need to develop precautionary measures to prevent depression and anxiety among people undergoing COVID-19 quarantine. In particular, individuals with depression prior to quarantine should be carefully monitored during the quarantine. Further studies with larger populations are needed.

Keywords: quarantine, depression, anxiety, quality of life, EQ-5D, COVID-19


INTRODUCTION

Owing to the global efforts to overcome the SARS-CoV-2 (COVID-19), widespread vaccinations have finally become a reality (1, 2). Nevertheless, the world has been battling this novel virus since the first case was reported from Wuhan, China in late 2019.

As the pandemic progressed, strategies to have targeted means of identifying cases, minimizing the spread of the virus, and mitigating its clinical manifestations among those already infected (3, 4). Given that COVID-19 is droplet borne, restricting the spread of the virus is key to controlling the pandemic's longevity. Hence, a quarantine strategy-identifying cases through timely but accurate testing so as to determining who to quarantine, and in which way—is vital to containing this virus. Accordingly, more than a billion people across more than 50 countries and territories were asked to remain confined to their homes (5). A growing number of studies demonstrated that health outcomes, notably, quality of life and psychological burden among quarantined people have significantly worsened (6–15). Thus, it is necessary to explore the factors contributing to poor health outcomes during quarantine so as to identify vulnerable groups that may require preemptive interventions. Previous research documented findings stating that sociodemographic features, such as age, gender, education, marital status, prolonged one's quarantine period, and pre-existing morbidities were associated with poor mental health conditions during the quarantine period (7–15).

Known for its successful control over this new virus (16–18), South Korea, armed with knowledge gained from the Middle East Respiratory Syndrome (MERS) epidemic in 2015 (19), has enforced a 14-day mandatory quarantine for inbound travelers and anyone who comes into contact with confirmed cases. This has been achieved via meticulous contact tracing and a widespread and aggressive testing policy in place since the early stages of the outbreak. According to the most recent data (20), South Korea's case fatality rate of COVID-19 was 1.78%, with 1,316 deaths and 73,918 cases (as of January 20, 2021), and the total number of tested people was 5,043,988, approximately 9.8% of the total population. Additionally, the total number of quarantined individuals reached 820,223 (as of November 17, 2020) (21).

However, factors associated with mental disorders among people under mandatory quarantine have not been sufficiently explored in the Korean context. Therefore, this study investigates factors associated with mental health disorders (depression and anxiety) among individuals undergoing COVID-19 quarantine; to the best of our knowledge, this is the first study on this topic pertaining to the context of South Korea.



METHODS


Subjects

The Seoul COVID-19 Study (SCS) is a joint project initiated by the Seoul Metropolitan Government and the Seoul Health Foundation. It aims to investigate the performances of the Seoul government's countermeasures against COVID-19. The SCS focuses on people who used the screening posts for COVID-19 testing, the asymptomatic cases admitted in the residential centers for surveillance, and quarantined people who tested negative. The SCS for quarantine (SCS-Q) has been conducted from October to November 2020 involving those who live in Seoul, covering those above the age of 19 who were under the 2-week mandatory quarantine at the time of the study.

Considering the legal imposition of the no-contact rule with currently quarantined people, an online cross-sectional survey was designed. The targeted respondents were provided with the information regarding this study via text messages containing the URL of the survey questionnaires, and they voluntarily participated in the current study's cross-sectional online survey. A total of 5,175 people under quarantine were asked to participate. Responding to the survey was based on the participants' consent. Of those asked to participate, 1,139 (22.0% response rate) out of them agreed and filled in the questionnaires. Four individuals' answers were excluded due to incorrect response about quarantined days. Finally, 1,135 respondents were included in this study (Figure 1). Participation was consensual.


[image: Figure 1]
FIGURE 1. Selection process of the study population.




Outcomes


Depressive Symptoms

Depressive symptoms among quarantined people were evaluated using the Patient Health Questionnaires-9 (PHQ-9). The PHQ-9 is a validated measure of depressive symptoms and widely used in primary care and research settings. It contains nine items evaluating symptomatology of depression during the previous 2 weeks, including lack of interest, feeling depressed, sleep-related troubles, feeling tired, appetite change, feeling guilty or indulging in self-blame, concentration issues, feeling restless/slowed down, and suicidal ideations (22). The response options for each question were “never,” “several days,” “more than half of the days,” and “almost every day,” scored from 0 to 3 in order, indicating the perceived frequency of depressive symptoms (over the 2 weeks leading up to the questionnaire). The total score ranges from 0 to 27. The higher the score, the more severe the depressive symptoms (22). Prior literature has suggested using a cut-off of 10 to detect major depressive disorder (with a sensitivity 0.85 and a specificity 0.89) (23). Previous research documented the reliability and validity of the Korean translated version of PHQ-9 (24). In this study, we set “during the quarantine” as the timeframe of the PHQ-9 instead of “during the previous 2 weeks.” In this study, the Cronbach's alpha was found to be 0.89.



Anxiety Symptoms

The Generalized Anxiety Disorder-7(GAD-7), a widely used instrument, was employed to assess anxiety disorders. It is a seven-item questionnaire regarding the symptomatology of anxiety over the past 2 weeks (leading up to the questionnaire). It includes questions regarding feeling anxious/nervous, uncontrollable worrying, trouble relaxing, feeling annoyed/irritable, and feeling afraid (25). Response options per item indicate the perceived frequency of the anxiety symptom specified for each concern in the 2 weeks leading up to the questionnaire; these are labeled as “never (0),” “several days (1),” “more than half of the days (2),” and “almost every day (3),” with a total score ranging from 0 to 21 (25). Previous studies have reported that GAD-7 as an appropriate assessment tool for detecting generalized anxiety disorder (at 89% sensitivity and 82% specificity when using a cut-off value of 10 or above) when compared to a structured psychiatric interview (26). The reliability and validity of the Korean translated version of the GAD-7 has been previously reported (27). We set “during the quarantine” as the timeframe for the GAD-7 instead of “over the past 2 weeks.” In this study, the Cronbach's alpha was found to be 0.93.



Health-Related Quality of Life

A widely used generic instrument of health-related quality of life (HRQoL), the EuroQol-5Dimensions (EQ-5D) (28), was employed to assess HRQoL among the quarantined. The EQ-5D comprises five questions concerning mobility, self-care, usual activities, pain or discomfort, and psychological status. The EQ-5D scores ranging from 0 to 1, indicating death to perfect health, were calculated based on the Korean Tariff (29, 30).




Covariates

Sociodemographic characteristics of the respondents were collected. Additionally, we drew information regarding their health status before the quarantine by enquiring about any pre-existing chronic diseases including hypertension, diabetes and depression, and asking them to self-rate their health status.

Furthermore, we included variables related to health administration for quarantine. First, it was hypothesized that it is vital for the presence of trust in health authorities—who have taken countermeasures against COVID-19 to adopt sound quarantine, and to correctly understand why people should be confined at home for 2 weeks and under what conditions. Thus, “trust in health authorities,” “reason for being quarantined (e.g., inbound travelers and contacts with a confirmed case),” and “knowledge about the rationale for quarantine (e.g., to protect myself or to protect others)” were assessed on a five-point Likert scale.

For an effective 14-day mandatory quarantine, an understanding of the quarantine rules, the perceived support received during quarantine, and the satisfaction with the essential supplies provided free of charge by local offices were asked on a five-point Likert scale.

Additionally, questions about “quarantine days elapsed at the time of survey” and “concerns, such as fear of infection, financial crisis, and the risk of unemployment” were asked. In particular, number of days of quarantine elapsed at the time of survey was divided into two groups; first week (Day1–Day7) and second week (Day8–Day14).



Statistical Analysis

Categorical variables were expressed as frequencies and percentages, and continuous variables via their means and standard deviations (SDs). Chi-square test for categorical variables and the Student's t-test for means were performed. Mann-Whitney median test was used for the skewed distribution. Fisher's exact test for categorical variables was used when appropriate.

To identify factors contributing to health outcomes during quarantine, multivariable regression models were applied by considering the distribution and attributes of the outcome variables. For example, a standard logistic regression was employed for the dichotomous outcome variables such as depression and anxiety. However, as the EQ-5D scores range from 0 to 1 with a left-skewed distribution, a beta logit regression was used after rescaling the EQ-5D scores to avoid bounded values (31). All statistical analyses were performed using the SAS 9.4 (SAS Institute Inc., Cary, NC).




RESULTS


Basic Characteristics of Study Population

Table 1 shows the basic characteristics of the respondents. The average age of respondents was 39.00 (SD 12.54), which is relatively younger than the general population, with a significant difference between male and female (p < 0.0001). Most respondents were salaried workers (males 60.0% vs. females 49.8%). However, women constituted a relatively bigger proportion of the economically inactive group, which includes housewives, students, and the unemployed (women 36.1% vs. men 18.6%). Men were more likely to have pre-existing diseases, such as hypertension and diabetes than women (p < 0.0001). Self-reported pre-existing depression was more prevalent in women than in men (3.0% vs. 1.4%) at the 10% of significance level (p = 0.0722).


Table 1. Baseline characteristics of the study population.
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Quarantining

Table 2 presents the general information regarding quarantining as determined via a five-point Likert scale; these items include quarantine days at the time of survey, quarantine-related knowledge and understanding, social support, essential supplies provided by district offices, and trust in health authorities among the respondents under quarantine. The mean quarantine period at the time of survey response was 6.52 (SD 3.98) days; 68.6% of the respondents were quarantined owing to the contact with confirmed cases (men 62.7% vs. women 74.6%, p < 0.0001); the remaining participants were inbound travelers. Most quarantined people correctly understood that quarantine is necessary to protect others (men 91.7% vs. women 91.4%) and showed a high degree of confidence in the health authorities (4.09 SD 0.93 out of 5.0) who have been planning and implementing countermeasures (including quarantine) against the pandemic (men 4.12 SD 0.93 vs. women 4.06 SD 0.93). The difference in understanding of the quarantine instructions was marginally significant between men and women (4.49 [SD 0.70] vs. 4.40 [SD 0.72], respectively, p = 0.045); the overall score was high at 4.44 (SD 0.71). Perceived support during quarantine scored 3.73(SD 1.06) with no significant difference in men (3.71 SD 0.87) and women (3.76 SD 0.92). The respondents were mostly satisfied with the quarantine supplies being provided by the district public health centers (3.58 SD 1.28).


Table 2. Characteristics of quarantine (Frequency & 5-point Likert scale).
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Outcomes

The differences in depression and anxiety as per the quarantine period was divided into the first week (Day1–Day7) and the second week (Day8–Day14), as depicted in Figure 2. Depression and anxiety increased significantly in the second period. Particularly, depression increased from 6.54 to 10.75% (p = 0.014), whereas anxiety increased from 3.69 to 6.49% (p = 0.040).


[image: Figure 2]
FIGURE 2. Depression, Anxiety, and Health-related Quality of life by quarantine period (First vs. Second week during the quarantine).




Factors Associated With Health Outcomes

Table 3 shows the results of multivariable regression analyses used to examine the factors associated with each outcome of this study.


Table 3. Results of the multivariable regression analyses investigating factors associated with depression, anxiety, and HRQoL.
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Depression

The logistic analysis showed that variables, such as quarantine period, sex, rationale for quarantine, the understanding of quarantine rules, perceived social support, and predisposing depression were all significantly associated with depression during the quarantine. Notably, the likelihood of suffering from depression in the second half of the quarantine period was 1.78 times (95% CI: 1.10–2.88) higher than that in the first half. As expected, women were more likely to suffer depression during quarantine than men (OR = 1.91 95% CI: 1.16–3.16), and those who already suffered depression as a predisposing health condition also displayed a higher likelihood to report depression during quarantine (OR = 8.03 95% CI: 2.96–21.78). However, people who were correctly aware of the rationale for quarantine (OR = 0.39 95% CI: 0.21–0.72) such as the need to protect others, those who understood the quarantine instructions well (OR = 0.68 95% CI: 0.52–0.91), and those who felt supported by others during self-quarantine (OR = 0.74 95% CI: 0.55–0.99) were all less likely to suffer from depression during quarantine.



Anxiety

Anxiety was also significantly associated with the quarantine period, employment status, perceived support, and fear to infection. The second half of the 14-day quarantine period increased the likelihood of experiencing anxiety by a factor of 4.18 (95% CI: 1.44–12.09) when compared to the first half of the quarantine period. Those who reported their employment status as “others” were 3.95 times (95% CI: 1.60–9.79) more likely to develop anxiety than wage workers. Presumably, “others” implied they were, job-wise, in transition due to the pandemic. For instance, temporary workers who were expected to quit their jobs or were uncertain about their employment status. On the other hand, perceived support from others significantly reduced the likelihood of anxiety during quarantine (OR = 0.66, 95% CI: 0.45–0.96). Unlike depression, fear of further infection was the most critical factor in the manifestation of anxiety among quarantined individuals. People with a fear of being infected with COVID-19 tended to develop anxiety 7.22 times more than those who did not (95% CI: 1.04–49.95).



HRQoL

A beta regression revealed no significant difference in HRQoL in the two halves of the quarantine period. Women had, on an average, 16.0% lower EQ-5D scores than men [exp (−0.174) = 0.84, p = 0.005]. A one-unit increase in the level of understanding of the quarantine rules significantly increased HRQoL by 11.7% (p = 0.0109). Moreover, consistent with the results of depression and anxiety, a one-unit increase level in perceived support from others during quarantine was associated with 7.7% higher EQ-5D scores (p = 0.0174). For those who considered themselves to have “bad” or “very bad” health conditions, the HRQoL scores reduced by 43.0% during quarantine when compared to others (moderate/good/very good) (p < 0.0001). Similar to depression, people with predisposing depression tended to experience a 59.9% decrease in EQ-5D scores than those without predisposing depression (p = 0.0027).




DISCUSSION

This online study is, to the best of our knowledge, the first attempt to investigate the significant factors contributing to depression, anxiety, and HRQoL among quarantined individuals living in Seoul, South Korea (N = 1,135) during the COVID-19 pandemic. According to our findings, factors including quarantine period, perceived social support, and knowledge about quarantine (such as the rationale for the quarantine and the quarantine rules) critically mattered for depression, anxiety, and quality of life of individuals under quarantine during the COVID-19 pandemic.

First, our study reconfirmed that the longer the quarantine period, the higher the likelihood of experiencing depression and anxiety. During the second half of the quarantine period, the likelihoods of depression and anxiety were 1.78 and 4.18 times higher than in the first half, respectively. This is consistent to findings outlined in previous studies (6, 8, 9, 32). Brooks et al. (6) identified the duration of quarantine as one of the stressors for poor mental health, and Hawryluck et al. (32) showed that more than 10 days of quarantine was highly associated with post-traumatic stress symptoms compared with those who underwent <10 days of quarantine. As a longer exposure to stressful situations can adversely affect one's mental health, long-term isolation can negatively affect mental health such as increased levels of depression and anxiety.

We also found that perceived support during quarantine was significantly associated with reduced incidence of depression and anxiety, as well as improved HRQoL. It is a well-known fact that social support is beneficial for mental and physical health (33–35). Although social support in this study was measured by a single-item questionnaire regarding the perceived levels of support by others during the quarantine, the findings comply to results from previous studies. However, our study is the first to reveal the significant association of social support with mental disorders and one's quality of life as experienced throughout quarantine amidst the COVID-19 pandemic.

Furthermore, it is noteworthy that a correct understanding behind the rationale for the need to quarantine, along with the related rules thereof, was one of the significant factors for successfully enduring self-quarantine without experiencing depression or with better quality of life overall. Brooks et al. (6) suggested that ensuring that the quarantined individuals have both a good understanding of the disease and the reason for quarantine by providing sufficient information should be prioritized because inadequate information acted as a stressor for those who had been quarantined. Reynolds et al. (36) have also suggested that the provision of a clear rationale to quarantined individuals, an improved preparation for the quarantine, or education thereof should be implemented to limit the psychological impact of the event, based on the experiences of the Severe Acute Respiratory Syndrome (SARS) outbreak.

Beyond these findings, there have been previous studies indicating that pre-existing mental health conditions are associated with increased risks of worsening mental health (9, 37, 38); this finding has been corroborated in our study. Even during the quarantine, those who have already suffered from depression were 8.03 times more likely to have depression and tended to have 59.9% reduced quality of life throughout quarantine. Thus, such cases must be specially cared for.

Furthermore, health authorities should pay attention to high-risk groups (e.g., people with pre-existing depression, limited social support, or women) and develop precautionary measures to prevent mental health disorders during quarantine. Education/communication with quarantined individuals to provide appropriate knowledge on quarantine and epidemiological information on the disease can help them become less stressed.

Studies on HRQoL during the COVID-19 quarantine have been inadequately addressed (15). Further studies are required regarding the health utility or disutility among those who are quarantined. We first investigated the factors influencing the EQ-5D scores of quarantined people in South Korea. However, research based on a nationwide sample is needed.

Additionally, our findings demonstrated that anxiety, but not depression or quality of life, was strongly associated with the fear of further infection and occupational stability. Self-rated health status only showed a significant association with HRQoL.


Limitations

This study has some limitations that are important to note. First is the inherent age-based selection bias because the survey was online. Thus, older adults who are not comfortable with the use of the internet could easily be omitted. Additionally, people living in Seoul were the primary participants of this study. Hence, our findings are hardly generalizable to the entire population of South Korea. Second, the response rate was only 22.0% in our study. Although it is known that the typical downside of online survey is lower response rate (39), we conducted the online survey in consideration of the quarantining conditions of the study subjects. A variety of strategies including enticements in the form of incentives to complete surveys is recommended to improve the response rate of the online survey (39). However, we didn't provide any form of incentives to increase the response rate in this study. Third, one of our major findings was that predisposing depression was 8.03 times more likely to develop depression during COVID 19 quarantine. However, only 25 out of 1,135 (2.2%) reported having suffered from depression prior to quarantine, which may incorporate sampling error. Further studies with larger populations are needed. Lastly, we had to slightly modify the timeframes of the validated measures of depression (PHQ-9) and anxiety (GAD-7) to suit the limited setting of the quarantine.



Recommendations

With the prolonged combat against COVID-19, healthy quarantine is required. Particularly, high-risk groups (e.g., people with pre-existing depression, limited social support, or women) should be provided with special attention and undertake precautionary prevention measures. Various measures should be taken to actively support the quarantined people at the community level, as led by the district office. Furthermore, a clear explanation of the quarantine guidelines seems to be critical for those who are quarantined. Since the degree of understanding of the guidelines and the purpose of quarantine proved significant in improving the quality of life and preventing depressive symptoms, it is important to educate and communicate with people in quarantine. As it was found that longer periods of quarantine were associated with increased incidence of depression and anxiety, precautionary measures should be developed in accordance with the quarantine period and appropriately implemented to prevent depression and anxiety.




CONCLUSIONS

This study highlights the need to develop precautionary measures to prevent depression and anxiety among people undergoing COVID-19 quarantine. In particular, individuals with depression prior to quarantine should be carefully monitored during the quarantine. Further studies with larger populations are needed.
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COVID-19 that broke out at the end of 2019 continues to spread globally, with frequent occurrence of variant disease strains, thus epidemic prevention and control become a kind of routine job. At present, due to the prevention and control measures such as maintaining social distance and community blockades, there is a boom in material purchases in many places, which not only seriously endangers social order and public environmental safety, but also easily leads to the interruption of the supply chain and the shortage of social materials. This article aims to study the intervention methods to curb the spread and spread of panic buying behavior. Firstly, through crawler technology and LDA (Latent Dirichlet Allocation) topic model, this article analyzes the intervention measures taken by various social forces in China to curb the spread of panic buying, and summarizes the multi-channel intervention measures including online and offline forms. Secondly, through the multi-Agent Monte Carlo method, the targeted intervention mechanism is supplemented in each propagation link of the panic buying propagation model, and a new social intervention model of panic buying under sudden epidemic is constructed. Then, through MATLAB modeling and simulation, the main factors affecting panic buying intervention are discussed. The simulation results show that: (1) The single plan with the best intervention effect is the supply monitoring. While the official response can play an immediate inhibitory effect, but it is affected by credibility and timeliness. The intervention effect of psychological counseling is limited, and it generally needs to be used in combination with other measures. (2) The combination strategy with the best intervention effect is “supply monitoring + official response + psychological counseling,” and the worst is “information review and guidance + psychological counseling.” Supply monitoring is a key measure to curb panic buying. At the same time, “information review and guidance” will have a certain counter-effect in the combined strategy. Finally, the effectiveness and universality of the proposed model are verified by examples of China and Britain.

Keywords: panic buying, social intervention, behavioral decision-making, the COVID-19 pandemic, sudden epidemic


INTRODUCTION

The COVID-19 pandemic that broke out at the end of 2019 has had a serious impact on human society, as it turned out, many cities have seen irrational panic buying incidents. At present, with the emergence of various mutant disease strains around the world and the gradual opening of entry and exit, the prevention and control situation is still severe, and panic buying incidents still exist. For example, in June 2021, the sudden increase of 24 community cases in the New South Wales region of Australia led to a 2-week period of martial law in Sydney, followed by panic buying of toilet article (1). Frantic shoppers broke out in fights over toilet article, and social media was full of pictures of empty supermarkets. The Australian prime minister had to issue a public statement to curb panic buying as a result of mass buying and hoarding by some people, making it difficult for ordinary people to get supplies. Such phenomena have also occurred in United States (2) and Japan (3). This kind of panic buying not only seriously endangers social order and public environmental safety, but also easily causes a shortage of social materials. Therefore, studying effective social intervention measures and using social forces at all levels to curb the spread of panic buying have important theoretical and practical significance.

According to the definition of Oxford Dictionary (2020), panic buying is “The action of buying large quantities of a particular product or commodity due to sudden fears of a forthcoming shortage or price rise (4).” Scholars also have similar views. For instance, Arafat et al. (5) believed that panic buying might refer to the phenomenon of a recent increase in business of one or more essential goods in excess of regular need promoted by advertisement, usually a disaster or an outbreak resulting in an imbalance between supply and demand. At present, the research on this phenomenon mostly focuses on the analysis of causes. Scholars have discussed from the perspectives of commodity supply and demand (6), panic mood (7), social media (8), and so on. However, how to deal with or reduce the occurrence of panic buying incidents is rarely mentioned, and this is the research content of social intervention measures. Generally speaking, social intervention measures is a social coping mechanism, which refer to social forces such as governments, private institutions, and social organizations that borrow various measures before and after panic buying events to help people solve actual needs, restore psychological balance, and alleviate panic buying behavior. With regard to social intervention, scholars have conducted research from the perspectives of the government (9), enterprises (10), and individuals (11), but they mostly focus on other social issues, for example, curb information dissemination (12), reduce social loneliness (13), etc. There are few intervention studies on panic buying, and most of them are qualitative analysis, which lack of quantitative discussion. Quantitative analysis can more flexibly observe the model effect by adjusting the model parameters, that is, the effect of intervention measures.

Taking COVID-19 as the background, this article discusses the panic buying behavior under sudden epidemic. Compared with the past sudden epidemic such as Sara and Ebola virus, the panic buying event under COVID-19 has more timeliness, wider global influence and more prominent research significance. In addition, this article integrates the causes of panic buying and existing social intervention measures, and constructs a social intervention model for panic buying behavior in an emergency. The structure of the article is as follows: Section Literature review is a literature review. Section Sorting out social intervention methods analyzes data about panic buying incidents and related news during China's anti-epidemic period, and combines references to sort out social intervention measures for panic buying. Section Model construction constructs a social intervention model for panic buying under the sudden epidemic. Section Simulation experiment analyzes the intervention effects of different measures on panic buying behavior through simulation experiments. Section Empirical analysis verifies the effectiveness and applicability of the proposed model through two real cases. Section Conclusions summarizes the article and prospects for future work.



LITERATURE REVIEW

Panic buying is a common group behavior in emergencies such as earthquakes, hurricanes, and epidemics. For example, due to COVID-19, people are rush to buy products such as hand sanitizers, medicines, masks, and food around the world. Usually, the uncertainty of the environment, the induction of panic emotion, and the purchase of products that exceed one's own needs are the common features of panic buying. Collect relevant literature by keyword search on the web of science, read it one by one after coding, and classify it according to different contents, which is mainly divided into two aspects: the causes of panic buying and the intervention mechanism, as shown in Table 1.


Table 1. Research directions of panic buying.

[image: Table 1]

At present, scholars' research on panic buying behavior is mainly focused on its causes. They believe that the imbalance of commodity supply and demand, individual panic emotions and the role of online social media are the three main factors that cause panic buying behavior.

Regarding the research on panic buying caused by the imbalance of commodity supply and demand, some typical literatures are as follows: Arafat et al. (5) collected media reports with “panic buying” as the key word and found through statistical data analysis (14) that the sense of scarcity of products was an important factor leading to panic buying during COVID-19. Wang and Holly (15) took three cities in China as samples and adopted the multivariable Probit model to study, and found that the amount of food people had and the expectation of the possibility of COVID-19 infection were the main factors affecting food hoarding. As for the panic buying triggered by individual panic, the representative literatures are as follows: Keane and Neal (16) pointed out that government policies such as restrictions and lockdowns in the initial phase of the epidemic caused great panic among the public. Prentice et al. (17) pointed out that this panic led to increased levels of anxiety, chronic pain and overbuying. Bacon and Corr (18) conducted a questionnaire survey of British respondents and found that people were experiencing a psychological conflict between the urge to stay safe and the desire to maintain a normal, pleasurable life, while panic buying was one of the ways to improve this psychological conflict. In addition, regarding the role of online social media, it not only amplifies the scarcity of goods, but also promotes the spread of panic, and further aggravates panic buying behavior. For example, Hao et al. (19) used a bivariate probability model to empirically study the impact of online purchasing channels on food hoarding behavior in Urban China using random survey samples. The results showed that because the scarcity of fresh food products on the e-commerce channel was more intuitive, it was more likely to induce panic buying behavior. Naeem (20) studied the role of social media in creating panic. The study showed that the massive real-time data on social media could not only provide comprehensive decision-making basis, but also make consumers more anxious, leading to panic buying or hoarding of products. Zhou (21) pointed out that a large number of unscientific media reports on emergencies, as well as the informal dissemination of information within the group and the infection of panic, coupled with the lag of emergency measures of government departments, would amplify the psychological expected value of individual participation in rush buying, generate a positive driving force for group rush buying behavior and aggravate the group nature of behavior. Fu et al. (22) analyzed the formation and dissemination process of panic buying behavior by integrating internal and external factors such as commodity supply and demand, individual emotion and herd psychology. The result showed that the number of people in social networks and the release time of external information had an important impact on the dissemination of panic buying.

The above literatures show that scholars have launched a multi-angle discussion on the causes of panic buying. For example, they explain the external causes of panic buying from the perspective of commodity supply and demand balance as well as online social media, and explain the internal causes of panic buying from the perspective of individual emotions, highlighting the important influence of demand, inter-individual interaction, and emotion. Although these literature help people better understand the causes of panic buying, they rarely involve the control or intervention of panic buying. In the context of COVID-19, panic buying for certain types of goods in a short period of time may lead to insufficient supply of goods and the occurrence of social stampede, which is more likely to cause group infections. Therefore, how to effectively curb or intervene in group panic buying is an important social issue. At present, scholars analyze social intervention measures mainly from the three perspectives of government, enterprises, and individuals.

The literatures on intervention measures from the government perspective are as follows: Duan et al. (23) pointed out that the government was the responsible subject in the event of public health events, and the way of government intervention could be divided into three parts: government communication, government prevention and control, and government assistance. Government communication refers to the formation of information communication between the government and the public through announcements and other forms after an incident. There are relatively many studies on this part, for instance, Ye (24) pointed out in the study of Internet emergencies that it was of great importance for the government to make use of the advantages of Internet resources to release real information in the first time, gain the right of online discourse, adjust the irrational motivation of the public and guide the development direction of the incidents. Stuart et al. (25) introduced compensation control theory (CCT). By collecting 14 day big data from 24,153 Twitter users in Italy, text analysis and GLMM generalized linear hybrid model were used to explain panic buying during the pandemic. The results showed that effective government announcement could regulate the anxiety perception of the public and prevent panic buying behavior. Lu et al. (26) constructed a two-layer network diffusion model to describe the intervened information about disease dynamics, and conducted a full space simulation to illustrate the trade-off between information disclosure and blockade. The research showed that when people had a high medical cognition level and high public health awareness about virus, the government took priority to the accuracy of information disclosure rather than the speed of disclosure, but irresponsible government tended to delay information disclosure, while risk averse government tended to block information completely.

Research on intervention measures from the perspective of enterprises, including maintaining market supply balance and regulating product prices are as follows: Tsao et al. (27) studied the impact of different levels of supply interruption and panic rate on supplier decision-making and profit, and pointed out that business practice might mitigate the impact of situational factors and personal factors on panic buying by affecting market supply. Stock and Balachander (28) discussed that sellers used scarcity strategy as the best way to transmit their quality signal to uninformed customers, and pointed out that if enterprises increased product prices or failed to replenish inventory during the crisis, it would be regarded as a signal of scarcity, thus aggravating panic buying behavior. Prentice et al. (17) used the scarcity principle, group psychology and infection theory to explore panic buying behavior, and used retailer intervention as the regulation mechanism, combined with structural equation method. The experimental results showed that the regulation effect of retailer intervention varied with product category. Arafat et al. (29) discussed the characteristics of panic buying events in Bangladesh. Through the content analysis of relevant news reports on Google search engine, authors determined five panic buying events in Bangladesh, and discussed the triggering events, responsibility factors, goods obtained by panic buying and preventive measures. Raising awareness, selling goods at a lower price by the government, formulation of the special monitoring team, punishment to maleficent sellers, dissemination of stock status to the general people, assurance of stocks, import from alternative sources, reduced use of goods (onion) rationing while selling from the super shops, publishing circulars in newspapers to raise awareness, and a reduction of import duty were the controlling measures identified by the analysis.

The study of intervention measures from the perspective of individuals mainly considers the impact of social relationships on individuals. Through combing the literatures, scholars have verified the feasibility and effectiveness of social relationship intervention in following aspects: promote physical exercise (30), and reduce social loneliness (13), which are also called the Connecting People Intervention (CPI) (31). For instance, Webber et al. (32) provided CPI health training for 155 people with mental health problems or learning disabilities, and found that the full implementation of CPI could improve mental health problems or learning disabilities. Kar et al. (33) introduced the five zone model of cognitive behavioral therapy (CBT) of panic buying, tried to explore the impact of online group CBT on panic buying, and demonstrated that the structured treatment of CBT (cognitive reconstruction and behavior correction strategy) might play a role in panic buying, even if it was impossible to carry out structured treatment. At least the core skills used in the CBT process (challenging thinking, gathering evidence and preventing maladaptive reactions) could be used to reduce panic buying behavior.

Some other scholars have also conducted intervention research from multiple perspectives. For example, Menon and Varadharajan (34) focused on outlining the possible preventive measures to control panic buying. The strategies were divided into universal prevention strategies, aimed at the entire population, selective prevention strategies that targeted vulnerable sub-sections of the population and indicated prevention for those showing early signs of the condition. Universal prevention strategies covered the role of governmental agencies, retailers, media, and promotion of kinship/resilience among the public. Selective prevention strategies involved identification of individuals prone to PB, monitoring their behavior and specifying purchase limits for commodities, while indicated prevention involves referral to mental health professionals for those with co-morbid anxiety or depression. Arafat et al. (35) aimed to discuss the control measures that could reduce panic buying and pointed out that media played a vital role in controlling the Panic Buying. Promotion of feeling of kinship and encouraging generosity could reduce it from the public end. Creating a bar for buying the necessary goods and subsidiary sales of necessary goods for people with special needs could be another potential strategy. Social sanctions and behavioral measures might have roles and repeated assurance was needed. Rajkumar and Arafat (36) reviewed summarizes the existing research in the variables influencing panic buying and examines its implications for the prevention and control of panic buying. Providing an empirically tested model of panic buying behavior (Group A) or a theoretical model supported by literature (Group B), were retrieved through a literature search. It was found that a wide variety of primary (crisis/disease-related), secondary (psychological, informational and sociopolitical), and tertiary (supply chain-related) factors were significantly associated with panic buying, while a single variable–reflective functioning was identified as protective. Arafat and Kar (37) pointed out the three-level prevention strategy of panic buying. When the primary prevention strategy was implemented, when the stimulation occurred but the panic buying behavior did not occur, consideration should be given to, such as raising awareness of the emergency, repeatedly ensuring the necessary goods inventory and supply, etc; After the panic buying attack, the secondary prevention strategy should be described by sensitive media, regularly updated the inventory status, maintained the supply chain, reduced import taxes, etc; the implementation of the three-level prevention strategy should maintain stable supply, reasonable media coverage and ensure inventory status after the panic buying attack stopped but before the crisis was relieved.

From the above analysis, it can be seen that the current scholars have mainly conducted research on the causes of panic buying. Although they have noticed that panic buying will have serious consequences, following problems still exist in the social intervention: (1) The research objects are not focused enough. The current researches mostly involve the spread of online public opinion or personal health issues. Although some scholars have studied the intervention measures of panic buying, the number of studies is relatively small; (2) the research methods are mostly single perspective research, and lack of quantitative research. Generally speaking, the social intervention mechanism has three perspectives: government, enterprise, and individual, but scholars mostly conduct research from a single perspective. Even if a comprehensive mechanism is formed, it is mostly qualitative discussion, which is difficult to carry out empirical verification. Therefore, studying the comprehensive and quantitative social intervention mechanism of panic buying has important theoretical and practical value. This article analyzes the existing panic buying social intervention measures, and combined with the causes of panic buying, integrates the intervention measures that can be taken by the government, enterprises and individuals, constructs a comprehensive intervention model at first, and then simulates the impact of different intervention measures through simulation experiments. It is found that different intervention measures have different effects. The intervention effect of Supply Monitoring is the best, while the intervention effect of Psychological Counseling is limited. At the same time, the intervention effect of the combination of Supply Monitoring, Official Response and Psychological Counseling is more obvious. Finally, the panic buying examples in China and Britain are selected to verify the model, and it is found that the model proposed in this article has certain universality.



SORTING OUT SOCIAL INTERVENTION METHODS

Public emergencies have the characteristics of suddenness and urgency, which can easily cause psychological imbalances, and produce anxiety, panic, anger, depression, and other negative emotions, so as to trigger psychological crises and affect people's social behavior. The social intervention measures for panic buying refers to a social response mechanism that the government, private institutions, social organizations, and other social forces use various measures during and after the panic buying event to help people satisfy their actual needs, restore psychological balance, and alleviate panic buying. However, it is short of specific analysis of social intervention measures for panic buying currently. To this end, this section takes China's most authoritative and credible “People's Daily Online” (38) as the data acquisition platform, investigates panic buying in China during the period from January 1, 2020 to April 1, 2021, uses crawler software and data analysis methods to sort out the social intervention measures in relevant news, and organizes them in conjunction with the relevant literatures, and finally forms a list of social intervention measures for panic buying.


Date Crawling and Preprocessing

The first step is crawling. Web crawler (39) can capture website information through three algorithms: network topology, web content and user access behavior. It can help us obtain a large amount of network data information and lay the foundation for subsequent analysis. Through the professional crawler tool “Octopus” (40), the news information on “People's Daily Online” is crawled with similar words such as “panic buying” and “panic buying,” and crawled the most relevant 1,035 piece of information data.

The second step is data preprocessing. First, delete news that is out of time. In order to ensure that the information of news is based on the COVID-19, according to the “Release Time,” data other than January 1, 2020 to April 1, 2021 is deleted with total of 249 pieces of data, and 786 pieces of data remain. Secondly, delete irrelevant news, as follows: (1) delete news that occurred abroad, such as the United States, Germany, Australia, France, South Korea, Japan, Indonesia, Turkey, and other countries; (2) delete news that is not related to COVID-19 News, such as buying real estate, buying assistant software, double-eleven buying, live streaming, chip buying; (3) delete duplicates. Part of the news is placed on local websites, Weibo and other channels at the same time, which is not conducive to sorting out the intervention measures. Therefore, the information of news with the same title and summary is deleted. Finally, 612 pieces of data were deleted, leaving 174 pieces of data.



Event Classification

According to the classification of events according to time, it is found that there are mainly four panic buying events in China with a wide range of influence from January 1, 2020 to April 1, 2021, as follows:

On January 30, 2020, in the early stage of COVID-19, supermarkets in some areas were sold out (41). On March 30, 2020, a small number of people rushed to buy grain and oil in Huangshi, Huanggang, and Ezhou in Hubei Province. The reason was that along with the spread of COVID-19 around the world, some food exporters had reported restrictions on exports, and some citizens were worried that food prices would rise and cause panic (42). On August 26, 2020, affected by the flooding and the unstable international food prices, the operation of China's grain market experienced periodic fluctuations, which aroused widespread public concern, resulting in panic buying of rice in some areas (43). On January 5, 2021, Shijiazhuang, Hebei Province added 20 newly confirmed local cases, and the situation of epidemic prevention and control has suddenly intensified. At the same time, some supermarkets in Shijiazhuang occurred panic buying. Foods such as rice, noodles, oil, instant noodles were sold out, and supermarket shelves were emptied (44).



Date Analyzing

LDA (Latent Dirichlet Allocation) topic model (45) can give the topic of each document in the document set in the form of probability distribution. According to the content of news text, LDA theme model is used to divide all interventions into 5 categories, namely, government prevention and control, timely response, positive guidance, negative reinforcement, and psychological counseling. Among them, government prevention and control and timely response belong to the government's intervention, which are directly intervened by the government. Positive guidance and negative reinforcement belong to the social perspective, which are directly intervened by news media, non-governmental organizations and other social organizations. Psychological counseling belongs to the individual intervention, which is directly intervenes by individuals such as psychologists.

It can be seen from Table 2 that social intervention is mainly based on psychological counseling, timely response and positive guidance, supplemented by government prevention and control, and negative reinforcement. The different types of measures are classified on a monthly basis and correspond to the panic buying event. The results are shown in Supplementary Figure 1.


Table 2. Social intervention measures.
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It can be seen from Supplementary Figure 1 that February, April 2020 and January 2021 accumulated the most relevant news, which is consistent with the actual panic buying event. In addition, government intervention measures are diverse in different periods. In January 2020 when COVID-19 initially appeared, the government mainly adopted timely response, and authoritative information was transparent, which gave the public “reassurance.” In February 2020, psychological counseling had the most relevant news. This is because after the accumulation of emotions in January, the level of panic and anxiety among the people has risen to an unprecedented level. The government needed to release psychological counseling from many experts and scholars, advocating the people to cope with it calmly without being overly anxious. In April 2020, in order to alleviate people's panic about the increase in food prices, the government took timely measures, responding to the country's grain storage situation immediately, clarifying that the food supply was sufficient and the price would not rise, and supplemented by psychological counseling. In August 2020, although there were no large-scale panic buying, due to the impact of floods and the fluctuation of international grain prices, the operation of grain market has experienced phased fluctuations, which has attracted widespread attention from the society. The government has responded timely. There was no panic buying incident in the follow-up. In January 2021, due to the escalation of the Shijiazhuang epidemic situation, panic buying reappeared, the government has implemented multiple measures, released authoritative information, and combined with offline real scenes to positively guide the public, conducted psychological counseling so as to prevent the spread of rumors. In addition, at this stage, the government's prevention and control measures have also been strengthened, and mechanisms such as price monitoring and online public opinion monitoring have been established. Based on the above analysis, it can be found that: (1) social intervention measures are diversified, which can be divided into five categories: government prevention and control, timely response, positive guidance, negative reinforcement, and psychological counseling; (2) different types of intervention measures are required for different situations.

Based on the above content and the three intervention directions of government intervention, interpersonal intervention and business behavior intervention pointed out by some scholars in the literature review, combined with the causes of panic buying, the final design of panic buying social intervention measures is shown in Table 3.


Table 3. Panic buying social intervention measures.
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MODEL CONSTRUCTION

Monte Carlo's simulation (46) is used for modeling. Monte Carlo simulation, also known as statistical experiment method, is a calculation method based on probability theory and statistical theory. The complex real problem is transformed into a probability model, and the statistical simulation is realized by computer to obtain the approximate solution of the problem. It is widely used in financial engineering, macroeconomics and other fields. This method has clear and concise structure and strong flexibility. It uses programming to simulate individual motion, which can directly track the behavior of each individual at each time, and can more truly simulate the motion process of individuals through random sampling method. Meanwhile, Agent is used to represent individual nodes in the network, and the network scale is set to N, that is, there are N netizen nodes in the network. The research framework is shown in Supplementary Figure 2.

This article selects the BA network (47) as the node interaction network. BA scale-free network is a power-law distribution network model, which can simulate real social networks. In the generation process of BA network, the network scale continues to expand, and new nodes tend to connect with nodes with high connectivity, which is consistent with the law that people are more inclined to communicate with more influential people in life. Analyzes the formation of individual panic buying behavior in the model at first, then constructs a social intervention mechanism, and corresponds each measure in the intervention mechanism to the formation process of individual panic buying behavior, so that it can play intervention role in panic buying behavior.

Based on the social intervention measures in Table 3, this article constructs a social intervention model for panic buying behavior in an emergency situation. The idea of model construction is shown in Supplementary Figure 2.

From the perspective of panic buying behavior, on the one hand, the stimulation of external information has increased people's demand for materials and safety. On the other hand, under the dual pressure of neighboring panic buyers and the individual's own demands, the panic emotion is also increasing. Therefore, no matter from the perspective of rational demand or perceptual emotional perspective, people tend to buy materials. Under normal circumstances, after people make large-scale panic buying in supermarkets, if the supplies in the supermarket continue to decrease and the replenishment is not timely, shelves may be empty. The batch of people may post their acquired information of the reality on the Internet, affecting more people with the panic, thus forming a vicious circle.

From the perspective of social intervention: (1) the materials supply should be monitored offline to timely replenish goods, ensure sufficient offline materials, thus making buyers relieved. (2) The comments on the Internet about panic buying should be reviewed to check whether the opinions conveyed are consistent with the real supply situation, and marked as rumors or truth. (3) Information guidance is necessary to encourage netizens not to believe in rumors but believe in the truth. (4) Officials should timely understand the reasons for the panic buying and respond to the concerns of the people. (5) Psychologists and other social forces provide psychological counseling to netizens to alleviate their panic. The parameters and variables involved in the model are shown in Tables 4, 5.


Table 4. Parameter description.
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Table 5. Parameter description.
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Panic Buying

Panic buying is a behavioral decision. At the initial moment, an individual's panic buying behavior is affected by his needs and panic. Online news and surrounding atmosphere will affect individual's needs and panic. External news may report the insecurity of the external environment and the increasing lack of social materials, which makes people's demands for safety and physiological materials gradually increase. Moreover, people's panic buying in supermarket will also affect the people around them. Under the combined influence of the increasingly deepening panic buying atmosphere and their own demand pressure, the people's panic will also increase. The interaction of individual needs and panic makes individuals change from “no panic buying” state to “panic buying” state.

Based on this, Ai(t) represents the attitude of individual i to panic buying behavior at time t, Ai(t) belongs to [0, 1], the higher the value is, the higher the individual's support is for the buying behavior, the calculation formula is as follows:
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where Mi(t) represents material demand of individual i at time t, Si(t) represents safety demand of individual i at time t and Ei(t) represents panic emotion of individual i at time t. θ1 and θ2 are influence weight of individual needs and panic emotion on panic buying behavior, and θ1 + θ2 = 1. α and β represent the weight of material needs and safety needs in individual needs, and α + β = 1. According to Maslow's hierarchy of needs theory, physiological needs are higher than safety needs, so α > β.

Generally speaking, the higher the value of panic emotion is, the more irrational the individual is, and the stronger the effect of emotion on the individual's panic buying behavior is. Correspondingly, individual's demand has a weaker effect on buying behavior. Therefore, the value of panic emotion can be used to measure θ1 and θ2, and the formula is as follows:

[image: image]

When the panic buying attitude Ai(t) exceeds the panic buying threshold, the individual panic buying state changes from “no panic buying” to “panic buying.” Statei(t) is used to mark the panic buying state of individual i at time t, and its value is 0 or 1. Statei(t) = 0 means that the individual is not a panic buyer, Statei(t) = 1 means that the individual is currently panic buyer. The calculation formula is as follows:
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where dA is the panic buying threshold.


Individual Needs

People's Needs for materials and safety will be affected by outside information. During the epidemic, this information was mainly spread through online channels. When the information about materials and safety issues is received by people, everyone will synthesize the information they receive to form their own judgments on whether the external materials are sufficient and whether the external environment is safe. Here, the material demand Mi(t) and the safety demand Si(t) are introduced.


Material Need Mi(t)

Mi(t) represents material need of individual i at time t, Mi(t)∈(0, 1). The larger the value is, the higher the need for materials is, and people are more prone to panic buying. At the initial moment, the initial value of the individual material need M0 is set according to the external news. For example, when the material is in short supply in a news report, the M0 is larger, and when the material is sufficient in the news report, M0 is smaller. At this time, some individuals will form their own knowledge about the supply of materials based on their experience. This kind of personal experience will not only change their own judgments about material needs in the next moment, but also indirectly affect others through the information they release. Therefore, its calculation formula is as follows:
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where M0 is the initial value of material needs. If an individual participates in the panic buying at the last time, it will form a judgment on the material demand through the situation it sees offline, which is Selfi(t−1). Selfi(t−1) represents self experience of individual i at time t-1. If an individual does not participate in the panic buying at the last time, the judgment of material demand is formed through the information released by the surrounding neighbors, which is Ii_net(t). Ii_net(t) represents influence of the information released by the neighbor of individual i at time t on its material needs.



Self Influence Selfi(t)

At the initial moment, the amount of social materials is 1 unit, which represents the amount that can satisfy all people's purchase of basic living materials once. With the occurrence of panic buying, the amount of social materials will continue to decrease. When it is lower than the supply and need threshold, it means that the actual supply of materials is insufficient. At this time, the people's need for materials will rise, and vice versa. Here, Selfi(t) represents self experience of individual i at time t, and its calculation formula is as follows:
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where μ is an influence parameter that people see and hear about material situation, Statei(t−1) represents buying state of individual i at time t-1, dSD represents supply and need threshold, Qi(t) represents amount of social materials that individual i perceives at time t. If the individual is in a panic buying state, when Qi(t) < dSD, the material supply is insufficient and Selfi(t) > 0, people's material needs will increase. When Qi(t) > dSD, the material supply is sufficient and Selfi(t) < 0, people's material needs will decrease. When Qi(t) = dSD, one's own experience has no effect on the people's material needs.



Influence of Neighbor' Information Ii_net(t)

Panic buyers will spread their experience about the materials to other individuals in the form of information release, so the individuals not participating in the panic buying will be affected by the information of these neighbor nodes when judging whether the materials are sufficient. Ii_net(t) represents influence of the information released by the neighbor of individual i at time t on its material needs, and its calculation formula is as follows:
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where Aj(t) represents attitude of individual i toward panic buying behavior at time t, dA is panic buying threshold, and TR(j) is trust in neighbor j. Notice that netizens are divided into two types: ordinary netizens and opinion leaders, and the people have different levels of trust in these two types of subjects. NIi(t) represents panic buying neighboring number of individual i at time t. Mi(t-1) represents the panic buying need of individual i at t-1. If the average attitude value of the neighbors who are panic buyers is smaller than the individual's panic buying attitude, then Ii_net(t) < 0, and the individual's material need will be weakened.



Safety Need Si(t)

In addition to material need, individual need also include security need. Si(t) represents the safety need of individual i at time t, Si(t)∈(0, 1). The larger the value is, the higher the individual's vigilance to the external environment will be, the more insecure the external environment will be, and the less the people are willing to go out. Since most safety information is disclosed in official news, its calculation formula is as follows:
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where S0 is the initial value of material need.




Panic Emotion

The formation of panic is affected by the needs of the individual from the internal cause and the surrounding individuals from the external cause. All kinds of epidemic-related information on the Internet can stimulate the actual needs of the people. When these actual needs are not met, individuals will feel panic. In addition, when most neighboring people begin to make panic buying, the surrounding atmosphere further promotes the individual's panic. Based on the above analysis, Ei(t) represents the panic value of individual i at time t, Ei(t)∈(0,1), the higher the value is, the higher the panic degree will be, and the calculation formula is as follows:
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where α and β are the weights of material needs (physiological needs) and safety needs in individual needs, α + β = 1. Since the material needs are higher than the safety needs in Maslow's hierarchy of needs, α > β; Mi(t) and Si(t) are the material needs and safety needs of individual i at time t, respectively; Fi(t) means influence of neighbors of individual i at time t.

The influence of neighboring individuals is related to the number of surrounding individuals who take panic buying and individual conformity. The calculation formula is as follows:
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where Ni(t−1) the number of neighbor of individual i at t-1, NIi(t−1) represents panic buying neighboring number of individual i at time t−1. Generally speaking, more neighbors around an individual who take panic buying represents it is easier to cause panic. Con(i) represents the conformity degree of individual i, which is related to the individual's growth environment, educational background and other social factors.




Amount of Social Materials

The amount of social materials represents the total amount of materials in a certain area, and the amount of social materials will decrease when the number of panic buyers increases.

On the whole, Q(t) represents the total amount of social materials at time t, and the total amount of social materials at the initial moment is counted as 1, that is, Q(t) = 1. The calculation formula is as follows:
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where Q(t−1) represents the total amount of social materials at t−1, N represents the total number of people, and NI(t−1) represents the total number of panic buyers at t−1.

For individuals, the amount of social materials seen at the same time may vary due to the different order of panic buying. For example, the first panic buyer at the same time sees more social materials than the last, so Qi(t) represents the amount of social materials that individual i sees at time t, and its calculation formula is as follows:
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where orderi(t) represents panic buying order of individual i at time t.



Social Intervention Mechanism


Offline Intervention Mechanism

The offline intervention mechanism is mainly to monitor the supply situation. Measure whether the supply of materials is sufficient by monitoring panic buying and the amount of social materials. When the supply of materials is out of balance, the materials will be regulated in time to ensure the supply of offline materials, which will have an impact on the people's own knowledge. On the one hand, this can directly alleviate the concerns of panic buyers. On the other hand, it can also pass on the sufficient information of the materials released by these people to other people, forming a positive impact. Therefore, under supply monitoring, the total amount of social materials Q(t) can be supplemented on the basis of formula (10) as follows:
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where Qmove(t) represents amount of materials moved from other places at time t.



Online Intervention Mechanism

Online intervention mechanisms include information review, information guidance, official response and psychological counseling.

Information review refers to the authenticity review of material information published by netizens. Some netizens will choose to post their information online after panic buying. If the information posted by the netizen does not match the actual supply of materials, the review will be rejected, and such information will be marked as a rumor. Otherwise, the review will be passed. Audit can improve the authenticity of the information. However, since the audit takes time to process, it will slow down the speed of information dissemination. Itype represents the audit result, Itype = 1 represents a rumor, and Itype = 2 represents true information. The calculation formula is as follows:
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where Ai(t) represents the panic buying attitude of individual i at time t, dA is the panic buying threshold, Q(t) is the total amount of social materials at time t, and dSD is the supply-demand threshold. The information released by publisher i is presented with its Ai(t). When Ai(t) < dA and dSD < Q(t), it means that i's attitude tends no panic buying and the material supply is sufficient, and the information is authentic, at this time, (Ai(t)-dA) * (dSD-Q(t))>0, Itype = 2; similarly, when the individual's buying tendency does not match the real situation, the information is false. At this time (Ai(t)-dA) * (dSD-Q(t)) < 0, Itype = 1.

Information guidance includes positive and negative information guidance, and its premise is information review. When the information is marked as a rumor, netizens are guided to stop the rumor, so that the netizens reject the information; when the information is marked as true, the netizens are guided to correctly recognize the information, so that the netizens trust the message. Therefore, formula (6) can be rewritten as:
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where texam represents the delay time caused by information review, TFj(t) is the authenticity influence of the information sent by sender j at time t, and its calculation formula is as follows:
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where γ represents the influence parameter of the information authenticity.

The official response is to respond to and publish authoritative information about the panic buying phenomenon that has already occurred. The main form is mostly “department head makes speech, clarifying the price stability and sufficient reserves,” so that the public can form a judgment on the materials demand. In addition to non-governmental information channels, there are also official government information channels, making netizens' judgments more comprehensive. Therefore, formula (4) can be rewritten as:
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where Igov(t) represents the influence of the official response at time t on individual material demand, λ1 represents influence parameter. The calculation of Igov(t) is as follows
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where ttimelyG represents timeliness of official response. The larger value of ttimelyG indicates that the response is less timely. Gov(t) indicates the degree of the official response to the material supply at time t and Gov(t)∈(0, 1). The larger value represents the strong degree of response, which can better relieve public's concern. TRgov indicates public's trust to officials.

Psychological releasing measure is an adjustment mechanism for panic emotion, which is mainly manifested in the psychological counseling given by social forces (opinion leaders). For example, psychologists post tweets to guide netizens in panic, point out ways to eliminate panic emotions, and advocate people to maintain a peaceful state of mind, etc. This intervention mechanism can help people from the emotional perspective. Therefore, formula (8) can be rewritten as:
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where PR(t) represents the influence of psychological releasing measures on individual panic at time t, and λ2 is its influence parameter. The specific calculation formula of PR(t) is as follows:
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where ttimelyP represents the timeliness of psychological counseling measures. The larger the value is, the less timely the response is. StrPR(t) represents the adjustment strength of psychological counseling measures to panic at time t, StrPR(t)∈(0, 1). The larger the value is, the greater the adjustment degree is, and the more it can alleviate the people's panic. TRol represents the people's trust in opinion leaders.

Based on the above analysis, the evolution process of the social intervention model for panic buying behavior is shown in Figure 1.


[image: Figure 1]
FIGURE 1. Evolution flow chart.






SIMULATION EXPERIMENT

This section uses MATLAB to simulate the model constructed above to analyze the effects of offline interventions (supply monitoring) and online interventions (information review, information guidance, official response, psychological counseling) on panic buying.

The initial network of the simulation experiment is a BA scale-free network with a node size of 1,000. The nodes are divided into two types: ordinary nodes and opinion leader nodes. The top 5% of the connected nodes are set as opinion leader nodes, and the other nodes are ordinary nodes. According to the central limit theorem, a person's height, shoe size, and environment all obey a normal distribution. Therefore, the individual conformity degree Con(i) is set to obey the normal distribution of N ~ (0.5, 0.15), and the randomly generated number >1 is set to 1, and the number <0 is set to 0, so that the parameter is mapped to the [0, 1] interval. The mean value of 0.5 indicates that the conformity of most individuals in the group is in the middle, and the variance of 0.15 is to make all the numbers in the range of [0, 1] get the probability value. It is assumed that the initial value M0 obeys the normal distribution of N ~ (0.5, 0.15), and the initial value S0 obeys the normal distribution of N ~ (0.5, 0.15). According to Maslow's hierarchy of needs theory, material needs are more basic and important than safety needs. Therefore, α is 0.6, β is 0.4. The other parameters are set as follows: μ is 0.2, dSD is 0.65, and dA is 0.6.

Figure 2 is the number of panic buyers under different needs situations without intervention changes over time. According to formula (3), when the value of Ai(t) exceeds dA, the individual will take panic buying and Statei(t) is 1, otherwise Statei(t) is 0. By calculating the number of individuals with Statei(t) = 1 at each moment, the number of panic buyers at different moments was counted. Set the low needs to follow the normal distribution of N ~ (0.2, 0.15), the medium needs to follow the normal distribution of N ~ (0.5, 0.15), and the high needs to follow the normal distribution of N ~ (0.8, 0.15). Figures 2A–E respectively represent (high safety needs, high material needs), (high safety needs, low material needs), (low safety needs, high material needs), (low safety needs, low material needs), (medium safety needs, medium material needs) situations. It can be seen from Figures 2B,D that when the material needs is low, there is no panic buying; from Figures 2A,C,E, it can be seen that when the material needs is medium or high, panic buying is triggered in varying degrees. Therefore, the follow-up discussion will focus on the three situations of high safety needs and high material needs, low safety needs and high material needs, and medium safety needs and material needs.
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FIGURE 2. The number of panic buyers under different need situations without intervention changes over time. (A) High safety need, high material need. (B) High safety need, low material need. (C) Low safety need, high material need. (D) Low safety need, low material need. (E) Medium safety need, medium material need.



The Impact of Supply Monitoring on Panic Buying

Supply monitoring refers to monitoring the offline supply of materials. When the supply is found to be insufficient, it is timely dispatched from other places, so as to ensure that people can always see the supply of materials offline, and there will be no pictures of empty supermarket shelves online, alleviating the urge of panic buying. In order to analyze the impact of supply monitoring measures on panic buying, different initial material requirements are set, and 1 unit of material is automatically replenished every time the supply and demand threshold is lowered, that is, Qmove(t) is 1.

Figure 3 is the number of panic buyers over time under different needs conditions under the monitoring intervention of supply situation. Comparing Figures 2A,C,E, 3A–C respectively, we find that supply monitoring can effectively curb panic buying behavior, and the lower needs brings better effect. Figure 4 is the amount of social materials over time under different needs conditions with the monitoring and intervention of the supply situation. It can be seen from the figure that in the three cases, material replenishment was mobilized 6, 4, and 2 times, indicating that the lower needs represents the less amount of materials that needs to be mobilized. It can be seen from Figure 4 that when the initial need is high, the number of panic buyers gradually decreased with the monitoring measures of the supply situation at first, but then another fluctuation occurred at time = 15. This may be related to the volume of a single transfer. Since the simulation sets the single supply transfer volume to be fixed at 1, even if 1 unit of materials is transferred at time = 15, the volume of materials that the people need to snap up may still not be met, which caused another wave of panic buying. To verify this phenomenon, Qmove(t) in Figure 3A is set from 1 to 2, and the simulation result is shown in Figure 5.


[image: Figure 3]
FIGURE 3. The number of panic buyers over time under different need conditions under the monitoring intervention of supply situation. (A) High safety need, high material need. (B) Low safety need, high material need. (C) Medium safety need, medium material need.



[image: Figure 4]
FIGURE 4. The amount of social materials over time under different need conditions under the monitoring and intervention of the supply situation. (A) High safety need, high material need. (B) Low safety need, high material need. (C) Medium safety need, medium material need.



[image: Figure 5]
FIGURE 5. The changes of number of panic buyers over time after adjusting Qmove(t) = 2 based on the situation in Figure 3A.


By comparing Figure 5 with Figure 3A, it can be found that the phenomenon of panic buying disappeared quickly after the increase of the amount of material mobilization, which indicates that the quantity of supply transfer has impact on the alleviation of panic buying. Therefore, when the relevant departments monitor the supply situation, relevant departments also need to pay attention to the needs changes of the quantity of materials at different time moments, and dynamically adjust the quantity of materials mobilized, so as to alleviate the panic buying phenomenon more quickly.



Impact of Information Review and Guidance Mechanism on Panic Buying

Soon after the panic buying incident, a large amount of related information was posted on social networks, and people paid special attention to the information on empty supermarket shelves, but the information was mixed and unverified. Apparently, and the dissemination of false information was very likely to inspire panic among the people. If there is a negative impact, the use of information review and guidance mechanisms can effectively alleviate the occurrence of this situation. Information review is the prerequisite for information guidance. It is necessary that the authenticity of the information released by the public is judged, the authenticity of the information is identified and verified, the publicity of the real information is increased, and the false information is criticized to encourage the public to be aware of the truth.

People's needs situation when panic buying occurs will have an impact on the intervention effect of information review and guidance. The delay time texam caused by information review may also affect the intervention effect. Therefore, the effect of different needs conditions and different review delay times on the number of panic buyers is simulated. Setting γ is 1, and the result is shown in Figure 6.


[image: Figure 6]
FIGURE 6. The number of panic buyers over time under different need based on information review and guidance.


Comparing Figures 2A,C,E, 6, it can be found that the intervention effect of the information review and guidance mechanism on panic buying varies with the actual situation. The intervention effect is better when the safety and material needs are in the medium, while the effect is worse when material needs is higher. At the same time, the longer texam caused by the information review indicates longer the panic buying duration.

Figure 7 shows the number of people posting true or false information over time. It can be seen from Figure 7 that when the safety and material needs are both moderate, the number of people expressing their own opinions is small and the information has two sides. At this time, the information guidance mechanism may have played a role. In other cases, the number of people expressing their own opinions is larger and information is true, which has not changed the original panic buying situation. Therefore, the information review and guidance mechanism is necessary, but people have the right of freedom speech right. As long as they are not spreading rumors, they have the right to express their dissatisfaction. At this time, the intervention effect of the information review and guidance mechanism is not obvious.


[image: Figure 7]
FIGURE 7. The number of people posting true or false information over time. (A) High safety need, high material need. (B) low safety need, high material need. (C) Medium safety need, medium material need.




Impact of Official Response on Panic Buying

As the main body responsible for handling public incidents, the government has a huge influence in panic buying and other mass incidents. If the government can report information, dispel rumors, and answer the doubts of the people timely, it can play a positive role. In order to analyze the impact of official response on panic buying, our experiments set the impact parameter on material need λ1 = 0.2, Gov(t) = 1, ttimelyG = 1, and TRgov = 1.

Figure 8 represents the number of panic buyers over time under different needs situations under the official response. Comparing Figures 2A,C,E, 8A–C, we find that under the official intervention, the number of panic buyers dropped rapidly after reaching the peak, and drops to 0 before time = 1 0. The maximum number of panic buyers reduced from 1,000 to about 800 under the condition of low safety need and high material need. This shows the official response measures curb panic buying immediately.


[image: Figure 8]
FIGURE 8. The number of panic buyers over time under different need situations under the official response. (A) High safety need, high material need. (B) Low safety need, high material need. (C) Medium safety need, medium material need.


It is noted that different countries and regions have different levels of trust in the government, which may lead to different levels of intervention in official responses. The following simulates the inhibitory effect of the official response on panic buying when TRgov = 0.5.

Figure 9 shows the change in the number of panic buyers over time when the public has low trust in the government. Comparing Figures 8, 9, we see that when people's trust in the government decreases, the inhibitory effect of official responses also decreases. When the material need is high, people's panic buying behavior is not affected by the official response; when the material need is low, the official response can have a certain restraining effect. Therefore, the government must increase people's credibility in order to respond quickly to public incidents and play an important role.


[image: Figure 9]
FIGURE 9. The number of panic buyers over time when the public has low trust in the government. (A) High safety need, high material need. (B) Low safety need, high material need. (C) Medium safety needs, medium material needs.


In addition, considering the timeliness of the information, whether the official response is timely may also be a factor that affects the result of the intervention. Set ttimelyG = 3, i.e., when the official response has a certain delay, it has inhibitory effect on panic buying.

Figure 10 shows the number of panic buyers over time when there is a delay in the official response. Comparing Figures 8, 10, we can see that the delay of official response will lengthen the duration of panic buying. In the three cases, the duration of panic buying has increased from time = 10, 6, 3 to time = 15, 12, 5. At the same time, the delay in the official response will also increase the number of panic buyers. The maximum number of panic buyers increased from 800 to 1,000 when the safety need was low and the material need was high, while the maximum number increased from 54 to 121 when safety need and material need are medium. Therefore, relevant agencies should grasp the timeliness of information response and respond in a timely manner.


[image: Figure 10]
FIGURE 10. The number of panic buyers over time when there is a delay in the official response. (A) High safety need, high material need. (B) Low safety need, high material need. (C) Medium safety need, medium material need.




Impact of Psychological Counseling on Panic Buying

When people are in a panic, they will be confused and debating with everything. At this time, if there are professionals to guide the people from the perspective of mental health, they may be more relaxed. In order to study the influence of psychological counseling on panic buying, firstly setting λ2 = 0.2, StrPR(t) = 1, ttimelyP = 1, and TRol = 1.

Figure 11 shows the number of panic buyers under different needs conditions with psychological counseling. Comparing Figures 2A,C,E, 11A–C, it can be seen that when the material needs is high, panic buying behavior has not been affected by psychological counseling measures; when the material needs is low, psychological counseling measures still have a certain inhibitory effect.
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FIGURE 11. The number of panic buyers under different need conditions under psychological counseling. (A) High safety need, high material need. (B) Low safety need, high material need. (C) Medium safety need, medium material need.


Figure 12 compares the change of the average panic mood value over time with or without psychological counseling intervention. It can be seen from Figure 12 that in the case of medium need, psychological counseling measures have a strong regulatory effect on panic emotions, which can affect the occurrence of subsequent panic buying behavior. When the material need is high, the regulatory role of psychological counseling measures is weak and cannot affect the follow-up panic buying. Therefore, psychological counseling has a limited effect on panic buying interventions, and the effect is better when the material needs is not high; and when the material needs is high, it needs to be used in conjunction with other measures.


[image: Figure 12]
FIGURE 12. The change of the average panic mood value over time with or without psychological counseling intervention.




Impact of Combined Intervention Measures

The above simulation studies the intervention effect of a single measure. This section explores the combined implementation effect of different intervention measures. Firstly, it simulates the impacts of 4 measures implemented at the same time on panic buying, and discusses the overall intervention effect; secondly, it combines different measures to form 10 combined strategies, analyzes their impacts on panic buying, and then selects the best intervention plan.

Figure 13 shows changes in the number of panic buyers over time under different needs conditions under the comprehensive plan. Comparing Figures 2A,C,E, 13A–C, it can be seen that the model proposed in this article has a good effect on panic buying events in different situations, and can effectively curb the spread of panic buying and shorten the duration of panic buying incidents.


[image: Figure 13]
FIGURE 13. The number of panic buyers over time under different need conditions under the comprehensive plan. (A) High safety need, high material need. (B) Low safety need, high material need. (C) Medium safety need, medium material need.


From the perspective of a single type of intervention, through the above simulation, it is not difficult to find that the best intervention measure is supply monitoring, and the effective solution to the shortage of supplies in real life is the most effective measure to curb panic buying. The second is the official response, but whose effect is affected by the government's credibility and timeliness. Finally, the information review and guidance mechanism and the psychological counseling have a mediocre intervention effect on panic buying, and they need to be used in conjunction with other measures.

Ten combination strategies are formed to analyze the intervention effects of different combination strategies. Supply monitoring (referred to as supply in the table below), information review and guidance mechanism (referred to as information in the table below), official response (referred to as official in the table below), and psychological counseling (referred to as psychology in the table below) are combined to form 10 combination strategies. The impact of 10 combination strategies on panic buying in an environment with low security need and high material need is simulated, which is compared with the non-intervention plan. The simulation results are shown in Table 6 and Figure 14.


Table 6. Panic buying situation under different combination strategies.

[image: Table 6]
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FIGURE 14. Number of panic buyers over time under different combination.


Table 6 shows the panic buying situation under different combination types, including 12 combinations. Figure 14 presents the data in Table 6 with the manner of a line graph.

Comparing the 10 combinations, it can be found that the 9th group (supply + official + psychology) has the best intervention effect, and the worst is the 5th group (information + psychology). Comparing the 3rd group (Supply + Psychology) and 8th group (Supply + Information + Psychology), it can be seen that although the information review and guidance mechanism has been added, the maximum number of panic buyers at this time has decreased, but the time to end panic buying has increased, indicating that when monitoring and official responses are combined, the information review and guidance mechanism will have a certain counter-effect and extend the time for panic buying. This may be because there is a certain lag in information review and guidance. This measure is to review the information sent by panic buyers, and then guide the information, which has a time difference with the real-time situation. For example, when the first batch of people rushed for purchases, they found that the materials were insufficient and posted relevant information on the Internet, prompting more people to participate in the second batch of rushing purchases. But authorities quickly restocked supplies after the first batch of people bought them, and the second batch of people find that the materials are sufficient. This difference is not because the first batch of people spread misinformation, but because there is a certain time difference between the time when the people released the panic buying information and the actual material replenishment time.

The difference between the 9th group (supply + official + psychology) and the comprehensive plan is that the latter has an additional “information review and guidance mechanism.” Comparing the two situations, it can be found that although the maximum number of buyers in the 9th group is slightly more than that of the comprehensive plan, the stop of panic buying is earlier than the comprehensive plan, which further proves that the “information review and guidance mechanism” will extend the duration of panic buying to a certain extent.

The 4th, 5th, 6th, and 10th groups do not include supply monitoring. Under these 4 combinations, the panic buying did not stop, and the number of panic buyers remained between 700 and 1,000, while the other combinations eventually stopped. In order to analyze whether supply monitoring is a key measure to stop panic buying, the initial safety needs and material needs are randomly set. The comprehensive plan of situation monitoring (supply + information + official + psychology) was carried out with 100 simulation experiments under these three intervention scenarios, and the initial needs value and the final number of people panic buying for each experiment were saved. The result is shown in Figure 15.


[image: Figure 15]
FIGURE 15. Initial safety needs, initial material needs, and final panic buyers under three intervention scenario. (A) No intervention. (B) Combined intervention excluding supply monitoring. (C) Combined intervention including supply monitoring.


Figure 15 shows initial safety needs, initial material needs, and final panic buyers under three intervention scenarios. The x-axis is the initial safety needs, the y-axis is the initial material needs, and the z-axis is the final panic buyers (the number of panic buyers at time = 100), in which each blue dot represents the result of an experiment. From Figure 15A, when there is no intervention, if the initial material needs is high, the final number of buyers will be 1,000, and the panic buying will not stop; if the initial material needs is low, the final number of buyers will be 0, and the panic buying will stop. The number of experiments to stop panic buying and not to stop panic buying is similar. It can be seen from Figure 15B that compared with no intervention, the number of experiments that finally stopped panic buying in this intervention scenario increased, but there were still some cases where panic buying was not stopped. It can be seen from Figure 15C that the effect of this intervention scenario is better, and the number of final buyers is 0, and the number of experiments that have not stopped buying is 0. Therefore, the supply monitoring has played a key role in curbing panic buying.




EMPIRICAL ANALYSIS

Since this article builds a model on the basis of intervention methods under the context of Chinese panic buying incident, in order to verify the effectiveness of the model, this section first selects panic buying incidents that occurred in China for verification. In order to verify the feasibility and applicability of model's performance under different combinations of measures in other countries, the panic buying incident that occurred in the UK is selected for verification.


Case Study


Case 1: Panic Buying Incident in China

December 2019, some hospitals in Wuhan City, Hubei Province, China detected multiple cases of pneumonia of unknown cause initially. Subsequently, COVID-19 spread rapidly around the world. In China, due to the adoption of active public health intervention measures, starting from March 2020, all provinces have resumed work, production and school, and social life has basically returned to normal (48).

However, on January 4, 2021, 127 cases of COVID-19 recurred in Shijiazhuang City, Hebei Province, China. The epidemic reappeared in China, and Shijiazhuang urgently declared a wartime state (49). On January 6, 2021, citizens of Shijiazhuang went to the supermarket to buy daily necessities such as rice, noodles, grain and edible oil (50). From January 7th to January 10th, in order to avoid another panic buying craze, Shijiazhuang City released news related to guaranteeing basic living supplies. For example, 70 supermarkets in Shijiazhuang promised not to increase the price of storage-resistant vegetables (51).


Intervention Measures

In order to analyze the effect of intervention measures taken by China during this period, “panic buying in Shijiazhuang” is searched in Baidu, China's largest search engine. Finally, 645 related news from January to February are obtained.

According to the content of the news, combined with the definitions of various measures in the panic buying social intervention measures in Table 3, our research sort out all news according to the type of measures. Since the information review mechanism did not appear in the news, it accounted for 0%; information guidance accounted for 38.9%, official responses accounted for 48%, psychological counseling accounted for 4.5%, and supply monitoring accounted for 8.3%. The various measures are further explored below.

The highest proportion of measures is official response, followed by information guidance.

Since the information guidance mechanism only has a setting of presence or absence in the model, an information guidance mechanism is set in the case simulation.

Official response and psychological counseling belong to the information spread of the government and opinion leaders. The earliest news of the panic buying event in Shijiazhuang released on January 6, 2021 and was regarded as the beginning of the event. In terms of timeliness, the timeliness of such measures is measured by calculating the average time difference between the release time of a certain type of measure at this stage and the earliest release time. It can be concluded that the average time difference between official response measures and psychological counseling measures is 1.41 days and 1 day, respectively, indicating that both the government and opinion leaders have expressed their opinions in a timely manner. Since the number of days in the simulation experiment can only be an integer, our experiments set ttimelyG = 2, and ttimelyP = 1. In terms of information intensity, the proportion of official response measures is about 10 times that of psychological counseling measures. Therefore, Gov(t) = 10, StrPR(t) = 1. In terms of public trust, according to a recent survey conducted by an independent agency in Singapore, China ranks first in the evaluation of local governments by citizens of 23 countries/regions (52). Therefore, our experiments set TRgov = 1, and TRol = 0.8.

Supply monitoring is an offline measure. By analyzing the text content of relevant news, it is found that the China Market Supervision Administration has inspected the sales of food and drugs, agricultural and sideline products, and daily consumer goods in its jurisdiction to ensure sufficient supplies. During this period, two cases were investigated and prosecuted. Therefore, the supply monitoring measures in this case are better implemented, with the setting Qmove(t) = 1.



Panic Buying Behavior Measurement

The public is the main body of panic buying behavior. Since the specific number of panic buying offline is difficult to measure, the discussion of relevant topics on Weibo is used to measure netizens' panic buying behavior. Weibo is China's leading social media company, with more than 511 million monthly active users. The user comment data accumulated on the platform can objectively reflect the public's views on various events.

Supplementary Figure 4 presents topic index of #panic buying in Shijiangzhuang#. The discuss trend represents the change in the number of netizens who post related Weibo content, comment, like, and repost other related Weibo content, and the number of original creators. It represents the change in the number of related Weibo content posted by netizens on their own, and to a certain extent can reflect the enthusiasm of Shijiazhuang panic buyers. There are two crests in the two trend graphs (represented by the red dots in the figure), the big crest on January 6 and the small crest on January 9, which shows that the residents of Shijiazhuang have shown a two-stage change in panic buying. Netizens' enthusiasm for panic buying was very high on the 6th, but on January 9th, the enthusiasm of netizens was very low.




Case 2: Panic Buying Incident in the UK

In March 2020, affected by the spread of COVID-19, the United Kingdom set off a trend of hoarding living supplies. There was a great number of panic buyers in London for buying toilet article, hand sanitizer, canned food and other items. In December 2020, due to the emergence of variants of COVID-19, the United Kingdom announced the highest level of “level 4” blockade restrictions in London and the southeastern part of the United Kingdom. In addition, the Brexit has also hindered the import of goods to a certain extent. Some people worried about the shortage of goods, which turned into a panic buying frenzy.


Intervention Measures

In order to analyze the differences in intervention measures taken by the UK in two different periods, relevant news with #UK panic buying# and #London panic buying# as keywords are collected in the most authoritative news media website BBC News in the UK. Finally, 456 news from March to April 2020 and 431 news from December 2020 to January 2021 are obtained.

According to the content of the news, combined with the definitions of various measures in the panic buying social intervention measures in Table 3, all news are sorted according to the types of measures, and the results are shown in Table 7. It can be seen from Table 7 that since the information review mechanism did not appear in the news, it accounted for 0%; March was better than December in psychological counseling and supply monitoring; December was better than March in information guidance. There is no significant difference between the two in official response.


Table 7. Proportion of intervention measures at different stages.

[image: Table 7]

The following further explores the various measures, and the research method is similar to Case 1.

In the actual case, the proportion of information guidance measures in December is much higher than that in March. Therefore, in the case simulation, there is no information guidance mechanism in March and there is an information guidance mechanism in December.

In terms of the timeliness of official responses and psychological counseling measures, the timeliness of such measures is measured by calculating the average time difference between the release time of a certain type of measures at this stage and the earliest release time. The earliest news release time in March is March 2nd, and the earliest news release time in December is December 10th, which is the beginning of the event. It can be concluded that the average time difference between psychological counseling measures in March and December is 16 and 25 days, respectively, and the average time difference between official response measures is 15 days. In terms of information intensity, as shown in Table 7, the proportion of psychological counseling measures in March was about twice that of December, and the proportion of official response measures was similar. Therefore, in order to facilitate simulation, our experiments set ttimelyP is 1, ttimelyG is 1, Gov(t) is 1, ttimelyP is 2 in December, StrPR(t) is 0.5, ttimelyG is 1, Gov(t) is 1. In terms of public trust, according to a recent survey conducted by an independent agency in Singapore, the UK ranks only the 15th in the evaluation of local governments by citizens of 23 countries/regions (34), which may be related to the failure of British herd immunity. Therefore, our experiments set TRgov is 0.5, and TRol is 0.8.

Supply monitoring is an offline measure. By analyzing the text content of relevant news, it is found that in March and December, all major supermarkets in the UK used measures such as purchase restrictions and quotas to ensure adequate supply of materials, but the difference is: the UK also has not affected by Brexit in March. However, the material transfer became difficult after being affected by Brexit in December. Therefore, setting Qmove(t) is 1 in March and Qmove(t) is 0.5 in December.



Measurement of Panic Buying Behavior

Since it is difficult to measure the specific number of persons for panic buying offline, the people's emotional response to panic buying under these two different periods and different intervention environments is used as an indicator to measure the occurrence of panic buying. Use #UK panic buying# and #London panic buying# as keywords on Twitter to get relevant tweets and comments from March to April 2020 and December 2020 to January 2021. In the end, a total of 247 tweets and 15,656 comments were crawled. The tweets unrelated to panic buying are cleared, and then the data is preprocessed. Finally, a total of 157 tweets and 8,543 comments are obtained.

Emotion analysis on the comment data is conducted. Use the emotion dictionary on CNKI (Chinese National Knowledge Infrastructure) to perform emotion analysis based on Python. Through the scoring of emotional words, degree words, and emoticons, the emotion score of each comment is finally obtained. After statistical collation, the summary is shown in Table 8. It can be seen from Table 8 that the proportion of people's negative emotion on material topics in December was higher than that in March.


Table 8. Emotion analysis in case 2.
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Case Simulation

The following simulates the event based on the model mentioned in this article. Due to the large amount of case data, considering comprehensive visualization, the network scale of the simulation is set to 1,000. Since the incident was originally caused by external epidemic news, it is necessary to set the initial value of individual needs.

The initial value of the individual material needs is measured by the number of crawled material reviews. Therefore, in Case 1, the initial value of material needs M0 is set to 0.5, and in Case 2, the initial value of material needs M0 is 0.6 in March, and 0.8 in December. The initial value of the individual's safety needs is measured by the number of new deaths per day. On January 6, 2021, there were no new deaths in China, so the initial value of safety needs S0 in Case 1 was set to 0. On March 25, 2020, the number of new deaths in the United Kingdom was 148, and on December 22, 2020 it was 215, so the initial value of safety needs in March in Case 2 is set to 0.3, and the initial value of safety needs in December is set to 0.6. The parameter setting of intervention measures has been introduced in detail in the section “Intervention measures combing.” The other parameters are set as follows: the individual's conformity degree Con(i) obeys the normal distribution of N ~ (0.5, 0.15) and is mapped to [0, 1], indicating that the majority of the individual's conformity degree is medium. The weight of material needs (physiological needs) in individual needs α is 0.6, and the weight of safety needs in individual needs β is 0.4; the people's own knowledge of their own material needs parameters μ is 0.2; the supply and demand threshold dSD is 0.6, and the panic buying threshold dA is 0.5. The influence of official response parameter on material need λ1 is 0.1, and the influence of psychological counseling on panic emotion λ2 is 0.1.

First, simulate the panic buying process of Case 1, and the result is shown in Supplementary Figure 5.

Supplementary Figure 5 shows the number of panic buyers over time in the simulation case 1. It can be seen from Supplementary Figure 5 that in the case of intervention, the number of panic buyers decreased sharply after the initial increase, and decreased to 0 when Time = 4, indicating the effect of intervention measures on panic buying in this case is fast and efficient. This is similar to the real case in Supplementary Figure 4. The netizens' enthusiasm for panic buying was high at first, but dropped rapidly after just 3 days, which verified the effectiveness of the model.

The panic buying situation of case 2 is simulated, and the result is shown in Supplementary Figure 6.

Supplementary Figure 6 shows the number of panic buyers over time in the simulation case 2. It can be seen from Supplementary Figure 6 that the intervention measures in March have played a significant role. Compared with the situation without intervention, the number of panic buying has dropped rapidly in a short period of time, and there is no panic buying around Time = 10; while in December, panic buying measures did not play a significant role, similar to the situation without intervention, the number of panic buying continued to remain high. The reasons for the difference between March and December may be: (1) the individual's initial needs are different. Compared with December, the basic material needs and safety needs in March are lower. Therefore, people's panic level is lower and their desire to purchase materials is also lower. From Supplementary Figure 6, we can see that in December when Time = 1, almost everyone participated in the panic buying. (2) The intervention measures adopted in the two stages are different. Through simulation experiments, the best intervention effect is the monitoring of the supply situation. In December, due to the Brexit problem, the mobilization of materials was insufficient, and the volume of goods was larger than that in March. Although there is an information guidance mechanism in December, this mechanism needs to be used in conjunction with other measures, and its own intervention effect is mediocre. As a result, the intervention measures in December did not play a significant role.

According to the results of emotion analysis of user reviews, among the comments on supplies, the negative comments in December are higher than those in March, indicating that the public's reaction to panic buying is more intense at this time. Even if the parties take intervention measures, the public's panic cannot be smoothed. This realistic result is consistent with the case simulation result in Supplementary Figure 6.

In summary, the case simulation in this section verifies that the model can simulate panic buying under different intervention plans with flexible manners, which is feasible in real-world applications. It also verifies that the model can be applied to panic buying in different countries and is applicable to the general.




CONCLUSIONS

COVID-19, as an epidemic, has been studied by a large number of scholars from the perspective of medicine. For example, Sung et al. (53) investigated the occurrence of burnout, acute stress disorder, anxiety disorder and depression among medical service providers in the third month of COVID-19 pandemic. Rashidzadeh et al. (54) explored the progress of nano materials in COVID-19 prevention, diagnosis and treatment. Manal (55) explored the impact of the 2019 coronavirus epidemic on the mental health status of primary health care institutions in Dubai. These articles provide a sociological perspective to explore the panic buying behavior under the background of COVID-19. Based on the analysis of the real social intervention measures and the causes of panic buying behavior, our study creatively constructs the social intervention mechanism of panic buying behavior under the sudden epidemic situation and analyzed the role of 5 kinds of social intervention measures in panic buying from the perspectives of online and offline channels, government, social groups and other subjects. Then, through simulation experiments, we explore the impact of single measures and combined strategies on panic buying. Finally, the feasibility and universality of the model are verified by examples. It expands the research dimensions of social intervention mechanism and provides guidance and suggestions for crisis management under public health emergencies.

The following conclusions are obtained through simulation experiments:

(1) The best effect single measure is supply monitoring. The size of the material adjustment has an important impact on alleviating panic buying. When monitoring the supply situation, relevant departments need to pay attention to the demand changes of material quantity at different times, and dynamically adjust the material adjustment, so as to alleviate the panic buying phenomenon faster. The official response to the intervention can have an immediate inhibitory effect, but lack of credibility and failure to respond in time will affect the effect of intervention. While the intervention effect of psychological counseling is limited, and it needs to be used in conjunction with other measures when the need for materials is strong.

(2) The most effective combination strategy is “supply monitoring + official response + psychological counseling,” and the worst is “information review and guidance + psychological counseling;” supply monitoring is a key measure to curb panic buying. Also, “information review and guidance” will play a certain counter-effect in the combined strategy, which may lead to prolonged buying time.

However, this article still has the following shortcomings, which need further study:

(1) Some quantitative parameters of intervention measures cannot be accurately observed in the real world (56), which makes the data in the empirical part of the case relatively ideal.

(2) From the perspective of the life cycle of panic buying behavior, since this article focuses on the intervention mechanism of panic buying, it mainly conducts the study of the formation process of panic buying, yet it does not consider the influence of individual forgetting mechanism on the disappearance of panic buying behavior (57).
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Variable Stage 1 Stage 2 X2 Effect size*
(1=2457)  (n=1,626)

N (%) N (%)
Sex

Female 2027 (625) 1294(79.6) 5485 0036
Male 430 (17.5) 332 (20.4)

Place of residence

Rural area 463 (18.8) 287 (17.6)  0.929 0,015
Townv/city 1994 (812) 1,839 (82.4)

Education

University 1987 (809) 1,158(71.2) 51526 0,112
education

Other 470 (19.1) 468 (28.8)

Relationship status

Inarelationship 1,427 (58.1) 609 (37.4)  166.494 0,241
Single 1,080 @19 1,017 (62.6)

Past psychiatric treatment

Yes 510(208)  333(205) 0046 0,003
No 1,947 (79.2) 1,293 (79.5)

Recent suspicion of Covid-19

Yes 7832 322(19.8) 306.164 0,273
No 2379(968) 1,304 (80.2)

Recent mandatory quarantine

Yes 84(3.4) 271(167) 228471 0280
No 2373(066) 1,355 (83.9)

COVID-19 diagnosis

Yes 5(02) 138(85) 198659 0221
No 2452(208)  1488(915)

COVID-19 diagnosis in loved ones

Yes 119(4.8  1085(636) 1669.00 0,639
No 2338(952)  591(36.4)

Search for additional information on Covid-19, e.g., online

Yes 1,529 (62.2) 775 (47.7) 84.451 0,143
No 928(37.8 851 (52.9)

Daily tracking of statistics on behavior and mortality due to
COVID-19

Yes 1,562 (63.6) 781 (48.0) 96.642 0,153
No 895(36.4) 845 (52.0)

Loss of earning opportunities due to the pandemic

Yes 604(24.6)  340(209)  7.424 0042
No 1,853 (75.4) 1,286 (79.1)

“x2 test.

** FifCramer's V.

Significant effects (p < 0.05) are marked in bold.

P

0.191

0.336

<0.001

<0.001

0.830

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.006
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GAD-7
interpretation

Mean score

No anxiety

Mild anxiety
Moderate anxisty
Severe anxiety
covip-19
subjective feeling
Anxiety over getting
COVID-19

Anxiety due to
neighbors in
quarantine

Anxiety due to
neighbors getting
COVID-19
Adherence to
government
recommendations

“U-Mann Whitney test.
%2 test.

Stage 1
(n=2,457)
N (%)

9112617
700 (28.9)
660 (26.9)
518 (21.1)
570 (232)

5.50 +2.63

462 +2.77

573 +3.01

8.67 £1.65

Stage 2
(n=1,626)
N (%)

952 6,04
423 (26.0)
424 (26.1)
372 (22.9)
407 (25.0)

4.86 £2.45

3.02+233

3.63+2.63

7.63+1.99

X2  Effect
size***

—-0.067
5.898 0.038

0.251

0.625

0.742

0.568

*d Cohen for U-Mann Whitney test and Fi/Cramer's V for x? test.

0.022%
0.112

<0.001*

<0.001*

<0.001*

<0.001*
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BDI interpretation Stage 1 Stage 2 ¥2  Effect p

(1=2457)  (n=1,626) size***
N (%) N (%)

Mean score 11,67 £9.47 137641026 ~0211 <0001*
No depression 1,282(50.1) 674 (415) 527.871 0359 <0.001"
Mid depression 765(31.1)  540(332)
Moderate 232 (0.4) 175 (10.8)
depression
Severe depression  228(9.8) 237 (14.6)

“U-Mann Whitney test.
'x2 test.
*d Cohen for U-Mann Whitney test and Fi/Cramer’s V for x? test.
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<30 min 30-60 min >60min Value of statistical test p-value

(n=10) (=11 =8
Age 448£54 471467 446£29 H=1.405 050
Education years 145420 146422 145423 H=0.006 1.00
Marriage (married, %) 7(700) 10(90.9) 3(37.5) 0.046*
Postoperative duration (m) 77£29 9.0£20 8027 F=0768 0.47
Duration of anxiety and depression (i) 36+19 4119 3312 H=0727 0.70
Operation methods (%) x2=5917 017
Radical 1(10.0) 10.9) 2(25.0)
Modified 8(80.0) 7(63.6) 2(25.0)
Conservative 1(10.0) 3(27.3) 4(50.0)
PHQ9
Baseline 155418 130429 15119 H=4861 0.088
Mid-intervention 129412 100434 10926 H=4728 0.094
Post-intervention 11425 68433 58+23 H=11.763 0.003*
GAD7
Baseline 150418 126423 139425 H="5.449 0.066
Mid-intervention 12521 95£30 76£29 F=4361 0.023*
Post-intervention 104437 6632 6026 H=7492 0.024*
Psal
Baseline 126438 105425 13.1£29 F=2024 0.15
Mid-intervention 9912 72%27 8625 H=5.447 0,086
Post-intervention 77£23 4622 5318 F=6237 0.006*
Reduction rate
PHQO-Mid-intervention 16.9 +8.6% 24.7 £142% 29.0+89% F=2753 0082
PHQO- Post-intervention 27.8+169% 49.3 +20.2% 62.7 £ 12.0% 0,003
GAD7- Mid-intervention 165+ 11.6% 27.1 £135% 30.9 +9.0% F=3736 0.037*
GAD7- Post-intervention 30.4£24.7% 50.7 +£19.2% 57.4+135% F=4589 0.020
PSQI- Mid-intervention 17.0 £ 18.0% 325+ 16.0% 34.6+12.5% F=3530 0.044*
PSQI- Post-intervention 33.3:£260% 57.4%14.6% 59.8 & 10.2% 0.007*

indicate the P value has the statistical significance.
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Parameters Antidepressant effect Antianxiety effect Anti-insomnia effect

B P B P B P
Daly practice time (min) 0,005 <0001 0.004 0.010* 0.004 0.010"
Postoperative duration (i) -0013 0312 ~0.009 0584 -0012 041
Duration of anxiety and depression (m) -0.002 0919 -0.008 0735 —0.008 071

Anfidepressant effect, antianxiety effect and anti-insomnia effect were evaluated by the reduction rates of PHQ-9, GAD-7, and PSQl scores, respectively. Daily practice time, postoperative
duration and duration of anxiety and depression were the covariates in the GLMs. * indicate the P value has the statistical significance.
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Practice Antidepressant Antianxiety Anti-insomnia

groups effect effect effect
<80min 26.60% 20.429% 31.94%
30-60min 50.87% 52.17% 59.40%
>60min 62.07% 56.56% 58.75%

The covariates were set in the three models. Postoperative duration was set at 8.28
months and duration of anxiety and depression was set at 3.69 months.
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Variable

Age (y1)
Education years
Marriage (married, %)
Postoperative duration ()
Duration of anxiety and depression (i)
Operation methods (%)
Radical
Modified
Conservative
Class numbers
Daily practice time (min)
PHQ-9
Baseline
Mid-intervention
Post-intervention
GAD-7
Baseline
Mid-intervention
Post-intervention
psal
Baseline
Mic-intervention
Post-intervention
Reduction rate
PHQ9- Mid-intervention
PHQQ- Post-intervention
GAD?- Mid-intervention
GADT- Post-intervention
PSQI- Mid-intervention
PSQI- Post-intervention

Absentees group
(=19

446+ 42
182+ 15
15 (78.9)
90£23
32

5(26.9)
10 (52.6)
4@1.9)
0
0

15715
16[2)
15117

165+ 1.4
148+ 15
144+13

124+15
18+18
11.4+16

4.1 +65%
41452%
40+57%
6.7 +3.4%
45 £52%
78+56.7%

Partial attendees
(=9

451 £57
14421
6(66.7)
78+33
4R

1(11.1)
7(17.8)
1(11.1)

2108

133£43

15 [2)
128413
11.1£26

149+19
122420
10.1£3.8

126+ 4.1
98+1.2
73421

18.0 +£8.4%
285 £21.4%
17.7 £11.7%
31.8 £25.8%
171 £19.1%
32.3 +26.8%

Data are presented as mean + SD, median [interquartile range] or absolute numbers (oercentage).

Reduction rate

completers
(n=20)

459%5.4
14621
14 (70.0)
85+23
3[1)

3(15.0
10 (50.0)
7(35.0)
78+09

513216

14(3)
10530
66+30

183+24
9.8+29
6.7+3.2

1M.7+£29
8027
52+24

255 +12.6%
53.3 +19.2%
27.6 £12.4%
51.8 +18.2%
32.5 £14.5%
56.3 + 16.6%

(baseline score - score after intervention)/baseline scorex 100%. * indicate the P value has the statistical significance.

Statistical value

F=-0316
F=-2961
X% =0756
F=0781

H=1770
X2 =8.120

H=146.14
H=4300

H=56.989
H=125.483
H=34.987

F=6.225
H=26.196
H=231.787

H=1841
H=19.200
F =45.750

H=27.236
H=35.631
H=27.550
H=232786
H=29.242
H=133.029

P-value

073
0.062
0.76
0.46
0.41

054

<0.001*
<0.001*

0.050
<0.001*
<0.001*

0.004*
<0.001*
<0.001*

0.40
<0.001*
<0.001*

<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*





OPS/images/fpsyt-12-738579/fpsyt-12-738579-t002.jpg
Variable Part-time Statistical value P-value
(h=9)
Age (yr) 45157 459£54 T=-0335 074
Education years 14.4:£2.1 14.6:£2.1 T=-0124 0.90
Marriage (married, %) 6(66.7) 14.(70.0) x%=0.032 1.000
Postoperative duration () 78+33 85+23 ~0716 0.48
Duration of anxiety and depression (m) 4m) 3(1) 770- 0.41
Operation methods (%) 2033 0.40
Radical 1(11.1) 3(15.0)
Modiified 7078 10 (50.0)
Conservative 1(11.1) 7(35.0)
Daily practice time (min) 133£43 513216 =-0.530 <0001
PHQ-9
Baseline 15 [2) 1413) H=2711 0.100
Mic-intervention 128+13 10530 T=2828 0.009"
Post-intervention Hi£26 66+30 T=3853 0.001*
GAD-7
Baseline 149£19 133£24 T=1.744 0,093
Mick-ntervention 12.2:£20 98+£29 T=2247 0,033
Post-intervention 10.1£38 67+32 T=2547 0017*
psal
Baseline 126+ 4.1 11.7:£29 050
Mic-intervention 98+12 80+27 0017
Post-intervention 73%2.1 52:£24 0.025*
Reduction rate
PHQ9- Mid-intervention 180 £8.4% 255+ 12.6% 0.114
PHQQ- Post-intervention 28.5+21.4% 533 +19.2% 0.008"
GAD7- Mid-intervention 17.7£11.7% 27.6+12.4% T=-2018 0.054
GADT- Post-ntervention 318+ 25.8% 51.8+18.2% = -2.404 0.023"
PSQI- Mid-intervention 17.1£19.1% 325+ 14.5% T=-2301 0.024"
PSQI- Post-intervention 323+ 26.8% 563+ 15.6% H=23930 0.047*

Data are presented as mean  SD, median [interquartile range] or absolute numbers (percentage).
The PHQ-9 (Cohen’s d = 1.95, 95% Cl: 1.30-2.56), GAD-7 (Cohen’s d = 1.88, 95% Cl: 1.30-2.36) and PSQI (Cohen’s d = 1.87, 95% Cl: 1.32-2.41) scores of March were significantly
lower than those of January in the iMBSR group. * indicate the P value has the statistical significance.
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Asian

mean (S.D.)
Coronavirus victimization distress (CVDS) ® 1.32(0.78)
Coronavirus racial bias (CRBS) ® 2.48(0.70)
Depression (PHQ-9) © 7.00 (6.41)
Aniety (GAD-7) @ 7.02(6.28)

Black

mean (S.D.)

1.11(0.48)
2.28(0.63)
5.66 (5.46)
5.92(5.30)

Latinx

mean (5.0

1.14 (0.54)
2.14(0.62)
750 6.57)
747 6.89)

Total
mean (S.D.)

1.18(0.60)
2.29(0.66)
6.80(6.20)
6.80(5.83)

F (df1, df2)

462 (2,39)
9.12(2,39)
4.07 (2,398)
2,65 (2,39)

0.01
<0.001
0.018

0.07

aRange = 1-5 for Asian and Latinx, 1-4.8 for Black. ®Range = 14 for Asian and Black, 1-3.78 for Latinx. °Range = 1-27 for Asian and Latin, 1-24 for Black. ®Range = 1-21 for

Asian and Latinx, 1-20 for Black.
Bold values represent statistically significant results.
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1.PHQ9

2.GAD-7

3.0vDs

4.CRBS

5. COVID-19 health risk
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Asian Black Latinx Total Chi-square (df)  p
N=114(28.43%) N=141(35.16%) N =146 (36.41%) N =401

frequency (%) frequency (%) frequency (%)  frequency (%)
Age
18-25 37 (32.46) 16(11.35) 31(21.29) 84(20.95) 1797@  <0.001
>25 77 (67.54) 125 (88.65) 115 (78.77) 317 (79.05)
Gender 2.20(4) 0.70
Male 31(27.19) 37 (26.24) 49 (33.56) 117 (29.18)
Female 81(71.05) 102 (72.34) 95 (65.07) 278 (69.33)
Gender minority 2(1.75) 2(1.42) 2(137) 6(1.50)
Household income: 14.34 (4) 0.006
<820,000 16(14.04) 21(14.89) 15(10.27) 52 (12.97)
$20,000-850,000 21 (18.42) 52(36.89) 37 (25.34) 110 (27.43)
>50,000 77 (67.54) 68 (48.23) 94 (64.38) 239 (59.60)
Education 36.66(6)  <0.001
High school or technical/vocational school or less 4351) 20(14.18) 12(8.22) 36(8.98)
Some college 12(10.59) 45 (31.91) 45 (30.82) 102 (25.44)
Bachelor's degree 65 (57.02) 47 (33.33) 47 (82.19) 159 (39.65)
Graduate degree 33(28.95) 20(2057) 42 (28.77) 104 (25.94)
COVID-19 health risk
Obesty 9(7.89) 39 (27.66) 34 (23.29) 82 (20.45) 16282  <0.001
High blood pressure 9(7.89) 35(24.82) 18 (12.33) 62 (15.46) 1554(2)  <0.001
Lung disease 3(2.69) 12 (851) 8(5.48) 23(6.74) 4.06(2) 0.13
Diabetes 6(5.26) 7(4.96) 5(3.42) 18 (4.49) 062(2) 073
Heart or artery diseases 4(351) 2(1.42) 1(0.68) 7(1.75) 3412 0.21
Cancer 2(1.75) 2(1.42) 1(0.68) 5(1.25) 065(2) 073
HIV or ADS 0(0.00) 2(1.42) 1(0.68) 3(0.75) 1.74(2) 0.42
At least one of the above medical problems 21(18.42) 66 (46.81) 50 (34.25) 137 (34.16) 2259(2) <0001
Employment changes due to pandemic 85 (74.56) 96 (68.09) 106 (72.60) 287 (71.57) 1.84(2) 0.40
Housing changes due to panderic 29 (25.44) 46 (32.62) 54(36.99) 129 (32.17) 3.93(2) 0.14
PHQ-O
> Moderate depression 32(28.07) 26 (18.44) 52(35.62) 110 (27.43) 10.66 (2) 0.004
GAD-7
> Moderate anxiety 33 (28.95) 39 (27.66) 45(3082) 117 (29.18) 035(2) 084

Mean Age for all participants = 35.54, SD = 11.01, range = 18-72 (M for Asian = 32.19, SD = 10.52, range = 19-72; M for Black = 38.04, SD = 10.87, range = 18-68; M for Latinx
= 35.74, SD = 10.92, range = 13-69).
Bold values represent statistically significant results.
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Question

Mean score*
1. Are you generally satisfied with your fife now?

2. How satisfied are you with your job
(other professional activities or schooling)?

3. Are you satisfied with your financial situation?

4. Is there anyone you would consider a “close friend"?

5. Have you seen your friend this past week
(visited/been visited; met outside of home or workj?

6. Are you satisfied with the number and quality of your
friendships?

7. How satisfied are you with your leisure activities
(hobbies)?
8. Are you satisfied with your housing situation?

9. Do you have a sufficient sense of security?
10. Are you satisfied with your relationships with the people
you live with?

11. Are you satisfied with your sex lfe?

12. How satisfied are you with your relationship with your
family?

13. Are you satisfied with your physical health?

14. Are you satisfied with your mental heaith?

U-Mann Whitney test.

“x2 test.

*+** Cohen for U-Mann Whitney test and Fi/ Cramer's V for x? test.
Significant effects (o < 0.05) are marked in bold.

Stage 1
(n =2,457)
N (%) M (SD)*

60.65 + 12.76
1,379
(66.1)
1,323
(63.8)
1,208
(628
1,835
(74.7)

850
(34.6)
1,362
(65.4)
1,165
7.4
1,583
(64.4)
1,666
633)
1,734
(706)
1,102
(44.9)
1,689
(©8.7)
1,284
(623
1,183
(48.1)

Stage 2
(n =1,626)
N (%) M (SD)*

60.73 + 12.27
856
(52.6)
786
“8.3)
836
1.4)
1,408
86.5)
872
(63.6)
956
(58.8)
723
@4.5)
1,097
67.5)
1,157
71.2)
1,198
73.7)
757
(46.6)
1,097
67.5)
766
@7.1)
656
@0.3)

4.785

11.881

0,784

83.022

145.349

4.504

3.426

4.004

27.156

4.666

1.146

0.735

10.378

24.072

Effect size***

-0.006
0.034

0053

0013

0.142

0.188

0.033

0.029

0.031

0.081

0.034

0016

0.013

0.050

0076

p=0821"
0028+

<0.001***
03757
<0.001***
<0.001***
0.033***
0.064"
0.045"*
<0.001***
0.031%*+
0284
0.391*
0.001***

<0.001***
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Sex Male
Female
Place of residence  Townv/city
Rural area
Education University
education
Other
Relationship status  Ina
relationship
Single
Pastpsychiatric Vs
treatment No
Recent suspicion of Yes
Covid-19 No
Recent mandatory  Yes
quarantine No
COVID-19 Yes
diagnosis No
Covid-19 diagnosis Yes
n loved ones No
Search for Yes
Additional No
information on
Covid-19
Tracking daily Yes
Covid-19 statistics  No
Lossofeaming  Yes
opportunities No

“U-Mann Whitney test.
**d Cohen.

Stage 1

105£93
119495
1.7+£95
115494
11191

14.1 106
10.8+£88

12.9 +10.1
163 £ 11
105486
129495
116+£95
124105
17494
154472
1.7+£956
122£02
116+£95
123493
106£9.7

1256+£96
103£9.1
141 £10.7
109+89

Significant effects (o < 0.05) are marked in bold.

Effect
size™

-0.148

0.021

-0.303

-0.221

0.587

0.136

0.030

0.438

0.089

0178

0.235

0.325

BDI

Pt

<0.001

0.772

<0.001

<0.001

<0.001

0.163

0.831

0.194

0.362

<0.001

<0.001

<0.001

Stage 2

1224100
142 +103
13.7 £10.1
14.0 £10.7
13.2 £ 10.1

14.9410.4
124 £96

147 £106
185117
125496
145+ 102
136+ 103
14.8 106
13.6 £ 10.2
16.0£ 109
13.7 £10.2
13.9£10.4
13.4 £10.1
138498
13.8 107

139 £10.1
13.6 £10.4
18.1 +11.0
126+98

Effect
size™

~0.197

-0.028

-0.165

-0.227

0.560

0.087

0.115

0.123

0.048

0.000

0.029

0.827

<0.001

0.941

0.002

<0.001

<0.001

0.082

0.062

0.142

0.441

0.432

0.334

<0.001

Stage 1

73£58
95462
91+62
92462
9.0£6.1

96463
9.0+£6.2

9.3:+6.1
11.3+£59
85£6.1
96+6.1
9.1:£62
9.0+£66
9.1+6.2
76+36
9.14£6.2
10.1 £6.0
91+6.2
97461
81£6.1

98+6.2
79+6.0
101£63
88+6.1

Effect
size™*

-0.366

-0.016

~0.096

-0.048

0.466

0.081

-0.015

—0.205

0.163

0.262

0.311

0.209

GAD-7

P

<0.001

0.594

0.078

0.246

<0.001

0.441

0.785

0.717

0.083

<0.001

<0.001

<0.001

Stage 2

82462
99459
95+60
96460
94461

98459
90+6.1

99+6.1
119+£568
89+60
102+62
93+6.0
10.4 £6.3
93+6.0
105+£63
9.4£60
96+£6.0
93+6.0
98460
92+60

98+6.0
92+6

11.6+£68

90+60

Effect
size™

—0.280

-0.016

~0.066

-0.147

0.508

0.147

0.478

0.178

0.050

0.100

0.389

P

<0.001

0.846

0.148

0.003

<0.001

0.021

0.015

0.068

0.313

0.064

0.046

<0.001

Stage 1

608+ 13.9
606+ 12.6
60.7 £ 12.7
605+ 12.9
6134124

57.8+ 138
620+ 126

50.0 +12.7
55.7 £ 128
619+ 124
58.4 £ 132
60.7 £ 12.7
602+ 14.7
60.7 £ 12.7
5384+ 11.7
60.7 £ 12.8
61.5+ 125
60.6 £ 12.8
602+ 12,6
614+ 130

60.2 £ 12.7
61.56+ 129
57.0 £ 133
618+ 124

Effect
size™*

0015

0.015

0.266

0.237

—0.492

—0.177

—0.036

—0.562

0.071

—0.093

~0.101

-0.373

MANSA

P

0.642

0.858

<0.001

<0.001

<0.001

0.164

0.741

0.232

0.441

0.011

0.005

<0.001

Stage 2

606+ 128
608+ 12.1
608+ 12.1
606+ 12.9
61.0+12.2

602+ 12.3
625+ 124

506 + 12,0
56.7 £ 131
618+ 11.9
602+ 11.7
609+ 124
59.4 + 120
61.0+ 123
599+ 125
60.8 £ 122
60.7 £ 11.9
60.8 £ 12.8
611+ 11.7
60.4 £ 12.7

609+ 11.9
60.6 + 126
549 £ 123
623+ 11.8

Effect
size™*

-0016

0.015

0.065

0.237

~0.407

—-0.058

-0.131

-0.072

—-0.008

0.057

0.024

-0.613

0721

0977

0471

<0.001

<0.001

0.359

0.063

0473

0.695

0417

0631

<0.001
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Variable BDI
F P
Age 133 0078
Sex 039 0530
Education 205 0152
Place of residence 0.65 0584
Relationship status 0.001 0.998
Healthcare professional 3.628 0.057
Earning opportunities 865 0.003
Psychiatric/psychological treatment  0.04  0.852
Psychiatric medications 0.002 0.962
Testing for COVID-19 0.002 0.967
COVID-19 diagnosis 0281 0597
Covid-19 diagnosis in loved ones  0.013 0.910
Searching for information online  6.929 0,009
Tracking morbidity/death rates 8.154 0.004

Significant effects (p < 0.05) are marked in bold.

GAD-7

F

1.42
1.23
0.05
0.05
209
3.95
5.86
0.01
0.008
0.15
0.87
111
7.41
10.834

P

0.038
0.266
0.808
0.987
0.148
0.047
0.016
0914
0.928
0.699
0.361
0.293
0.007
0.001

MANSA

F

1.41
0.08
6.39
0.48
0.04
0.04
7.30
154
3.03
0.23
1.08
0.57
5.41
3.72

P

0.041
0771
0.011
0699
0.834
0.849
0.007
0215
0.081
0.633
0.298
0.452
0.02
0.050





OPS/images/fpsyt-12-731137/fpsyt-12-731137-g002.gif
Frequency (o)

IChester ) (ool adaptaon grovg) B Chntr 2 schootmaledoptation growp) : Chekr 3 (choot overadeptation gomp)

UWES.S.3toul sore- Lovlof suromt o soome





OPS/images/fpsyt-12-731137/fpsyt-12-731137-g003.gif
Uighosisdarien. Hidknolnalgain, -SSehool secatspion

0
* ]
wlm
» o

Sa

£

|
0
»

o

“Fatigme “Anxlety





OPS/images/fpsyt-12-708430/fpsyt-12-708430-t001.jpg
Population

Intervention

Comparison

Outcome
Others

Inclusion criteria
Studies on participants with or without being positive for COVID-19

Literature focusing on fear of COVID-19

Studies comparing the extent of fear across various cohorts such as
children, adolescents, adults, and older adults

Fear of COVID-19

Studies published in the English language from December 2019 to
August 2020 and studies with full-text being available by journal or
pre-print server

Exclusion criteria

Studies conducted on healthcare workers and individuals with specific
ilnesses

Studies conducted on general mental status
Studies comparing fear between individuals with and without illnesses

Not related to fear of COVID-19

Publications of letters to editors, correspondence, point of views,
ideas, opinions, studies exclusively done on healthcare workers,

studies on development and validation of the fear scales
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Data
collection
time

May 12 to 24,
2020

March to April
2020

March 10 to
May 5, 2020

Apiil 4 to May
27 2020

Apiil 25 10 26,
2020

March 23 to 30,
2020

Apiil 310 18,
2020

May 5 to 15,
2020

Not reported

December
2019 to April
2020

Not reported

Not reported

Not reported

Apiil 710 12,
2020

Study
design

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Longitudinal

Cross-
sectional

Mixed
method
cross-
sectional
Comparative
cross-
sectional (with
131 non-
quarantined)
Cross-
sectional

Sample  Country
size

1,743 Brazil

960 Turkey
15,087 Germany
772 Cuba
1,499 India
10,368 us

407 Lebanon
340 Bangladesh
41 UK

555 China

439 Global
538 Phiippines.
121 India
1,201 Bosnia and

Specific group and mean
age

General people; 30.61 &
868 years

General people; 20.74 &
964 years

General people; 18 years

General people; 36 & 14.61
years

General people; 20-60+
years

General people; =18 years

General people; 30.59 &

10.10 years

General people; 26.23 &

6.39 years

General people; 48.85 &

15.38 years

College students; 19.6 +
3.4 years

General people; 26.0 £
11.7 years

General people; 23.82
(range 13-67) years.

Children and Adolescents;
9-18 years

General people; 30.57 &

Herzegovina 11.26 years

Being COVID-19 infected
or suspected

11 were COVID-19 infected,
96 were suspected of having
the COVID-19 infection

Details of whether COVID-19
infected or under quarantine
is not specified

Details of whether COVID-19
infected or under quarantine
is not specified

Details of whether COVID-19
infected is not specified, but
participants were not under
quarantine

Details of whether COVID-19
infected or under quarantine
is not specified

Details of whether COVID-19
infected or under quarantine
is not specified

Details of whether covid-19
infected is not specified, but
participants were either
quarantined or confined
Details of whether covid-19
infected or under quarantine
are not specified.

Details of whether COVID-19
infected is not specified, but
participants 10% were under
quarantine

Details of whether COVID-19
infected is not specified, but
participants were confined
due to lockdown

Participants were not infected
with covid-19, but details
about being quarantined are
not specified

Participants were exposed to
COVID-19 infection, but
details related to quarantine
are not specified

Participants were in primary
contact with COVID-19
infected person and were
under quarantine just before
the study

Participants were not
covid-19 infected, and details
related to quarantine are not
specified

Assessment tool

Brazilian Fear of COVID-19
Scale

Turkish Fear of COVID-19
Scale

Self-developed single item
(response 110 7)

Spanish (Cuban) Fear of
COVID-19 Scale

Fear of COVID-19 Scale

Self-developed single item
(response 0 to 10)

Self-developed single item
(response 1 to 5)

Self-developed single item

(response 110.6)

Fear of COVID-19 Scale

Self-developed single item
(response 0 to 10)

Fear of the Coronavirus
Questionnaire

Self-developed qualitative
item

Self-developed items.

Fear of COVID-19 Scale

Outcome(s)

Fear of COVID-19 infection scores
were lower in males with
occupational risk of contamination,
whereas females and younger
individuals were at greater risk of
fear of COVID-19

Fear of COVID-19 infection scores
were higher in participants being
wormen and having chronic
iinesses; fear of COVID-19 was
correlated with intolerance of
uncertainty, depression, anxiety,
and stress

Fear of COVID-19 infection scores
were lower in males, whereas
younger individuals were at greater
tisk of having a fear of COVID-19
Fear of COVID-19 infection scores
were more severe in female genders

Females, married status, lower
educational status, and being a
health care worker had higher levels
of fear of COVID-19 infection
Women, Hispanics, Asians, famiies
with children under 18, and
foreign-born participants had higher
levels of subjective fear and worry
related to COVID-19

Fear and anxiety were more and
more than half of the participants
were abiding by home
quarantine/confinement.

Fear of COVID-19 infection (i., self
and/or family member(s), and/or
relatives), hampering scheduled
study plan and future career, and
financial dificulties leading to
human stress.

Muslims demonstrated higher levels
of fear than Christians

Gender, negative mood,
depression, anxiety, etc. were
correlated with fear of COVID-19
infection

Male gender, health anxiety, the risk
for loved ones, and looking up.
additional information (i., through
regular media and social media)
were independent predictors for
fear of COVID-19

Fear of COVID-19 infection was one
of the themes identified in this
qualitative study

Quarantined children and
adolescents experienced greater
psychological distresses (e.9.,
worry, helplessness, fear related to
COVID-19) than non-quarantined

Being older, female, lving in an
urban area, having moderate to

severe depressive symptoms were
significant independent predictors
for developing a fear of COVID-19
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Currently enrolled students with first year of
undergraduate study and regular afffiation
n=3294

Students responded to
the online questionnaire.
=182

Enrolment in all online-type lectures.
n=1395

Students available for final analysis
n=1259

Excluded (1= 429)

Enrolment in not all

online-ype lectures
=429

Excluded (n = 136)
Missing data_n =136
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Characteristics

Total study participants
Age groups
18-29 years
30-59 years
260 years
Gender
Male
Female
Living status.

Live without family members (on your own/shared
house/others)

Live with family members (partner and/or children)
Residence location in Bangladesh
Urban
Rural
Born in Bangladesh
No
Yes
Completed level of education
Primary
Secondary
Trade/Certificate/Diploma
Degree (Bachelor)
Masters and above
Current employment condition
Unemployed/Home duties

Jobs affected by COVID-19 (lost job/working hours
reduced/afraid of job loss)

Have an income source (employed/Government
benefits)

Perceived distress due to change of employment status
Alittle to none
Moderate to a great deal

Self-identification as a frontline or essential service
worker

No
Yes
COVID-19 impacted financial situation
No
Yes
Co-morbidities
No
Psychiatric/Mental health problem
Other co-morbidities*
Multiple co-morbidities
Smoking
Never smoker
Ever smoker (Daily/Non-daily/Ex)
Increased smoking i the last 4 weeks
No
Yes
Current alcohol drinking (last 4 weeks)
No
Yes
Increased alcohol drinking over the last 4 weeks
No
Yes

Provided care to a family member/patient with
known/suspected case of COVID-19

No
Yes

Experience related to COVID-19 pandemic
No known exposure to COVID-19

1 had recent overseas travel history and was in
self-quarantine
I had been tested negative for COVID-19 but
self-isolating
I had been tested positive for COVID-19
Self-identification as a patient (visited a healthcare
provider in the last 4 weeks)
No
Yes
Healthcare service se in the last 4 weeks
Telehealth consultation/Use of national helpiine
In-person visit to a healthcare provider
Used both services
Level of psychological distress (K10 categories)
Low (score 10-15)
Moderate to Very High (score 16-50)
Level of coping (BRCS categories)
Low resiient coping (score 4-13)
Medium to high resilient coping (score 14-20)

Healthcare service use to overcome COVID-19 related
stress in the last 4 weeks

No
Yes

High
(score 22-35), n (%)

357
3s7
174 (48.7)
172 (48.2)
113.1)
367
165 (46.2)
192 (53.8)
352
26(7.4)

326 (92.6)
357
275 (7.0
82(23.0)
3s7
2(06)
355 (99.4)
353
4(1.)
82(23.2)
2(06)
128 (36.9)
137 (38.8)
349
122 (35.0)
39(112)

188 (53.9)

342

174 (50.9)

168 (49.1)
343

165 (48.1)
178 (51.9)
357
112 (31.4)
245 (68.6)
355
212(69.7)
17 (4.8)
76 (21.4)
50 (14.1)
357
291 (81.5)
66 (18.5)
46
28(60.9)
18(39.1)
352
342(97.2)
10 2.8)
8
7(87.5)
1(125)
354

163 (46.0)
191 (64.0)
343
240 (70.0)
13(3.8)

64(187)

26(7.6)
350

237 (67.7)
113(32.3)
159
69 (43.4)
85(53.5)
5@.1)
357
58(16.2)
299 (83.8)
357
156 (43.7)
201 (56.3)
353

320 (90.7)
33(9.9)

Low
(score 7-21), n (%)

571
571
262 (45.9)
290 (50.8)
1933
571
295 (51.7)
276 (48.9)
556
68(12.2)

488 (87.8)
571
399 (69.9)
172(30.1)
570
15(2.6)
555(97.4)
570
21@8.7)
175 (30.7)
15(2.6)
194 (34.0)
165 (28.9)
560
212(37.9)
70(12.5)

278 (49.6)

547

336 (61.4)

211 (38.6)
549

299 (54.5)
250 (45.5)
571
227 (39.8)
344 (60.2)
567
387 (68.3)
22(3.9)
113 (19.9)
45(7.9)
571
460 (80.6)
111 (19.4)
il
52(732)
19(26.8)
566
546 (96.5)
20(35)
18
12 (66.7)
6(33.9)
565

278(49.2)
287 (50.8)
543
395 (72.7)
14.2.6)

100 (18.4)

34(6.9)
566

421 (74.4)
145 (25.6)
202
82 (40.6)
115(56.9)
5(25)
571
226 (39.6)
345 (60.4)
571
242 (42.4)
329 (57.6)
562

526 (93.6)
36(6.4)

Adusted for: age, gender, ling status, residence location, bom in Bangladesh, education and employment.
“Cardiac disases/Stroke/Hypertension/Hyperlpidemie/Diabetes/Cancer/Chronic respiratory ilness.

Significant results are indicated as bold and italic.

Unadjusted analyses

P

0410
0.726

0.106

0.020

0.017

0.022

0.109
0.701
0.026
0.008

0.888

0.275

0.002

0.064

0.010

0.308
0.231
0.001

0.719

0.160

0.566

0.269

0.3561

0.281

0.773

0.400

0.029

0.550
0.792

0.000

0.694

0.101

OR

0.89
0.87

124

175

0.69

246
0.70
3.46
4.36

0.97

1.18

1.54

1.41
123
203

0.94

1.76

0.80

0.29

1.14

153

1.05

126

0.88
118

95% Cl

0.68-1.17
0.40-1.88

0.95-1.62

1.09-2.80

0.51-0.94

1.09-21.1

0.82-7.40
0.11-4.33
1.16-10.3
1.46-13.0

0.62-1.562

0.88-1.57

1.17-2.02

0.99-1.69

1.09-1.91

0.78-2.71
0.88-1.72
1.31-3.14

0.67-1.32

0.80-3.88

0.37-1.73

0.03-2.89

0.87-1.48

0.71-3.31

0.74-1.50

0.74-2.15

1.03-1.86

057-1.34
0.33-4.28

2.43-4.69

0.73-1.24

0.92-2.47

Adjusted analyses

P

0.952
0.691

0.265

0.028

0.321

0.037

0.167
0.704
0.020
0.012

0.262

0.280

0.003

0.118

0.000

0173
0.156
0.002

0.716

0.067

0.674

0.706

0.836

0.102

0.506

0.534

0.003

0.590
0.410

0.000

0.345

0.057

AOR

1.01
1.18

1.18

4.98

221
0.70
3.83
432

0.74

0.81

1.56

1.30

1.78

1.65
1.30
204

1.07

2.38

1.20

0.45

0.97

203

113

1.20

1.14
1.83

3.29

0.87

95% Cl

0.76-1.34
0.52-2.65

0.88-1.56

1.06-2.87

0.60-1.18

1.10-22.4

0.72-6.78
0.11-4.44
1.23-11.9
1.38-13.5

0.45-1.23

0.56-1.18

1.16-2.11

0.94-1.81

1.31-2.40

0.80-3.40
0.91-1.86
1.29-3.24

0.73-1.58

0.94-6.00

0.52-2.75

0.01-27.5

0.72-1.31

0.87-4.76

0.78-1.65

0.67-2.16

1.18-2.18

0.72-1.80
0.44-7.68

2.31-4.69

0.66-1.16

0.99-2.87
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Characteristics

Total study participants
Age groups

18-29 years

30-59 years

260 years

Gender

Male

Female
Living status.

Live without family members (on your own/shared
house/others)

Live with family mermbers (partner and/or children)
Residence location in Bangladesh
Urban
Rural
Born in Bangladesh
No
Yes
Completed level of education
Primary
Secondary
“Trade/Certificate/Diploma
Degree (Bachelor)
Masters and above
Current employment condition
Unemployed/Home duties

Jobs affected by COVID-19 (jost job/working hours
reduced/afraid of job loss)

Have an income source (employed/Government
benefits)

Perceived distress due to change of employment status.
Alittle to none
Moderate to a great deal

Seff-identification as a frontline or essential service
worker

No
Yes
COVID-19 impacted financial situation
No
Yes
Co-morbidities
No
Psychiatric/Mental health problem
Other co-morbidities*
Multiple co-morbidities
Smoking
Never smoker
Ever smoker (Daily/Non-daily/Ex)
Increased smoking i the last 4 weeks
No
Yes
Current alcohol drinking (last 4 weeks)
No
Yes
Increased alcohol drinking over the last 4 weeks
No
Yes

Provided care to a family member/patient with
known/suspected case of COVID-19

No
Yes

Experience related to COVID-19 pandemic
No known exposure to COVID-19

1 had recent overseas travel history and was in
self-quarantine
I had been tested negative for COVID-19 but
self-isolating
I had been tested positive for COVID-19
Self-identification as a patient (visited a healthcare
provider in the last 4 weeks)
No
Yes
Healthcare service se in the last 4 weeks
Telehealth consutation/Use of national helpiine
In-person visit to a healthcare provider
Used both services
Level of psychological distress (K10 categories)
Low (score 10-15)
Moderate to Very High (score 16-50)
Level of fear of COVID-19 (FGV-19S categories)
Low (score 7-21)
High (score 22-35)
Healthcare service use to overcome COVID-19 related
stress in the last 4 weeks

No
Yes

Medium to High
(score 14-20), n (%)

530
530
237 (44.7)
275 (51.9)
18 (3.4)
530
257 (48.5)
273 (61.5)
524
4688)

478 91.2)
530
396 (74.7)
134 (25.3)
529
8(1.5)
521 (98.5)
526
13 2.5)
155 (29.5)
10(1.9)
166 (31.6)
182 (34.6)
520
182 (35.0)
57 (11.0)

281(54.0)

512

300 (60.4)

208 (39.6)
513

279 (54.4)
234 (45.6)
530
202 (38.1)
328 (61.9)
528
349 (66.1)
12 (2.3)
114 (21.6)
53 (10.0)
530
427 (80.6)
103 (19.4)
67
46 (68.7)
2131.9)
526
513(97.5)
13(2.5)
12
10(83.3)
2(16.7)
528

252 (47.7)
276 (62.9)
507
347 (68.4)
18(3.6)

101 (19.9)

418.1)
527

371 (70.4)
156 (29.6)
207
93 (44.9)
111(53.6)
3(1.4)
530
167 (31.5)
363 (68.5)
530
329 (62.1)
201(37.9)
524

484 (92.9)
40(7.6)

Low (score 4-13),
n (%)

398
398
199 (50.0)
187 (47.0)
12(3.0)
398
203 (51.0)
195 (49.0)
384
48 (12.5)

336 (87.5)
398
278 (69.8)
120(30.2)
398
9(29)
380(97.7)
397
12 (3.0)
102 (25.7)
7018
156 (39.9)
120(30.2)
380
152 (39.1)
52 (13.4)

185 (47.6)

377

201(53.3)

176 (46.7)
379

185 (48.8)
194 (51.2)
398
137 (34.4)
261(65.6)
394
250 (63.5)
27 (6.9
75 (19.0)
42 (10.7)
398
324 (81.4)
74.(18.6)
50
34(68.0)
16 (32.0)
392
375(95.7)
17 4.3)
14
9(64.3)
5(35.7)
301

189 (48.3)
202 61.7)
379
288 (76.0)
9(.4)

63 (16.6)

19(6.0)
389

287 (73.8)
102 (26.2)
154
58(37.7)
89(57.8)
7(45)
308
117 (29.4)
281 (70.6)
398
242 (60.8)
156 (39.2)
391

362 (92.6)
29(7.4)

Adjusted for: age, gender, ling status, residence location, bom in Bangladesh, education and employment.
“Cardiac disases/Stroke/Hypertension/Hyperlpidemie/Diabetes/Cancer/Chronic respiratory ilness.

Significant results are indicated as bold and italic.

Unadjusted analyses

P

0.118
0.549

0.448

0.069

0.100

0.400

0.421
0.663
0.966
0.420

0.689

0.101

0.036

0.100

0.248

0.001
0.617
0.650

0.747

0.940

0.116

0.275

0.865

0.223

0111

0.044

0.261

0.253
0.063

0.490

0.694

0.902

OR

123
126

111

148

0.78

151

1.40
1.32
0.98
1.40

0.92

127

0.75

0.80

0.85

032
1.09
0.90

1.06

0.97

0.56

0.36

1.03

1.66

1.33

1.79

1.18

0.78
0.27

091

0.95

1.03

95% CI

0.95-1.61
0.59-2.68

0.85-1.43

0.97-2.28

0.59-1.05

0.58-3.94

0.62-3.20
0.38-4.58
0.44-222
0.62-3.17

0.69-1.41

0.95-1.69

0.57-0.98

0.61-1.04

0.65-1.12

0.16-0.64
0.78-1.62
0.68-1.40

0.76-1.47

0.44-2.13

027-1.17

0.08-2.34

0.79-1.33

0.73-3.75

0.94-1.89

1.02-3.15

0.88-1.59

051-1.20
0.07-1.07

0.68-1.20

0.73-1.24

0.63-1.70

Adjusted analyses

P

0.191
0.381

0.791

0.093

0.145

0533

0623
0.793
0.540
0.987

0.935

0.041

0.004

0.047

0.554

0.001
0.603
0.405

0.358

0.781

0.400

0.363

0.962

0.080

0.124

0.089

0317

0.487
0.160

0.162

0.369

0.770

AOR

1.21
1.43

1.04

147

0.78

1.38

124
0.84
0.76
0.99

0.98

1.46

0.78

0.72

0.92

0.25
1.10
0.82

1.19

1.15

0.71

017

1.01

225

1.33

1.70

117

0.84
0.34

0.80

0.88

95% CI

0.91-1.60
0.64-3.18

0.78-1.37

0.94-2.31

0.67-1.09

0.50-3.76

0.62-2.93
0.23-3.06
0.32-1.83
0.41-2.41

0.61-1.59

1.02-2.11

0.68-1.04

0.52-1.00

0.69-1.22

0.11-0.54
0.77-1.56
0.62-1.30

0.82-1.74

0.43-3.05

0.33-1.56

0.00-7.52

0.76-1.35

0.91-5.56

0.92-1.93

0.92-3.14

0.86-1.58

0.52-1.36
0.07-1.54

0.59-1.09

0.66-1.17

0.63-1.85
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c

N
Gender
Male
Female
Age (years old)
18-25
26-35
36-45
246
Residence
Urban
Rural
Occupation
Doctor
Nurse
Specialty
Infectious, respiratory, emergency department or
1cu

Others
Title
Resident
Attending physician
Professor
Education level
Technical secondary or below
Junior college
Undergraduate or above

*Statistical significance (p < 0.05) is indicated in bold.

Tertiary hospital n (%)

407 (651.19)

165 (40.54)
242 (59.46)

39(9.58)
141 (34.64)
161 (39.56)
66(16.22)

265 (65.11)
142 (34.89)

217 (63.32)
190 (46.68)

60 (14.74)

347 (85.26)

131(32.19)
236 (67.98)
40(9.82)

1(0.24)
61(14.99)
345 (84.77)

Basic-level hospital (%)

383 (48.81)

167 (43.04)
221 (56.96)

46 (11.86)
135 (34.79)
147 (37.89)
60 (15.46)

236 (60.82)
152 (39.18)

201 (51.80)
187 (48.20)

62 (15.98)

306 (84.02)

149 (33.40)
201 (51.80)
38(9.79)

58 (14.96)
190 (48.97)
140 (36.08)

0.475

0.300

0211

0.669

0.628

<0.001
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Question

Total scores

Which one do you think is the name of the virus occurred first in
Wuhan?

SARS-CoV-2"**
COVID-19
MERSr-CoV*
Ebola virus™

Which ways do you think are the distribution of SARS-CoV-22§
Droplet transmission**
Air-borne transmission
Contagion**
Fecal-oral transmission***
Mother-baby transmission**

Which masks do you think can obstruct SARS-CoV-22¢
Nos
PM2.5 respirator
Sponge mask
Active carbon mask
Surgical mask

Which ways do you think can inactivate SARS-CoV-2 effectively?$
Heating at 56°C for 30 min***
75% ethyl alcohol***
Chlorine-containing disinfectant™**
Chlorhexidine™*
Ultraviolet radiation™**

What are the initial manifestations of COVID-192¢
Fever, weakness and dry cough***
Digestive symptoms, ike nausea, vomiting, and diarrhea™**
Neurological symptorns, such as headache™**

Cardiovascular system symptoms, such as palpitation and chest
tightness™*
Ophthalmic symptoms, such as conjunctivitis™™*

Only mild limb or back muscle pain’

Which of the following specimens can detect nucleic acids of
SARS-CoV-27¢

Nasopharyngeal swab***
Sputum®**
Secretion of lower respiratory tract**
Blood
Feces’
What are the criteria for the release of isolation and discharge of
patients?®
Temperature returns to normal for more than 3 days**
Respiratory symptoms improved significantly"*
Pulmonary imaging shows obvious absorption of inflammation***

The detection of respiratory pathogenic nucleic acid shows negative
consecutive times (Sampling interval shall be at least 1 day)"**

$Multiple responses possible.
P <0.05.

“p <0.01.

*'p < 0.001.

Frequency of YES answer (%)

Group An (%)

23.69+5.83
2.59 & 2.50

211 (51.84)
184 (45.21)
12 (2.95)
00
2794248
405 (99.5)
252 (61.92)
354 (86.98)
195 (47.91)
45 (11.06)
4.92 + 0.60
407 (100.0)
32 (7.86)
14 3.43)
5(1.22)
401 (9852)
350 +2.29
384 (94.35)
399 (98.03)
302 (79.11)
89 (21.86)
295 (72.48)
3.09+243
406 (99.75)
385 (94.59)
292 (71.74)
257 (63.14)

325 (79.85)
301 (7887)
271249

399 (98.08)
384 (94.35)
363 (89.19)
249 (61.18)
357 (87.71)
407194

384 (94.34)
341(83.78)
358 (87.96)
404 (99.26)

Group B n (%)

18.15+6.35
1.7+238

134 (34.54)
223 (57.48)
24 (6.18)
7(180)
250 & 2,50
379 (97.68)
226 (58.25)
304 (78.35)
246 (63.40)
74 (19.07)
474110
386 (99.48)
36(9.28)
10 (2.59)
8(2.06)
379 (97.68)
247+ 250
300 (79.64)
355 (91.49)
242 (62.37)
117 (30.15)
206 (53.09)
1.37+£223
360 (92.78)
326 (84.02)
129 (33.24)
152 (39.18)

160 (41.24)
143 (36.86)
251+ 250

330 (87.37)
306 (78.86)
290 (77.06)
232 (59.79)
288 (72.16)
2824248

306 (78.86)
237 (61.08)
282 (72.68)
366 (94.32)

Statistical significance (p <0.05) is indicated in bold. The questions and scores are also indicated in bold to distinguish it from proportion.

<0.001"**
<0.001"**

<0.001
0.001
0.021
0.006
0.022"
0.027
0.163
0.001
<0.001
0.001
<0.001°"*
0.238
0279
0.308
0.259
0.270
<0.001""*
<0.001
<0.001
<0.001
0.005
<0.001
<0.001"**
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
0.092

<0.001
<0.001
<0.001
0372
<0.001
<0.001"**

<0.001
<0.001
<0.001
<0.001
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Variable B SE 8 t p R R? Adjusted R? Durbin-Watson

Knowledge scores

Constant 20122 2245 12,974 0.000% 0.426 0.181 0.174 1.939
Hospital level —5.354 0.621 —0.400 -10.286 0.000*

Education level 0.757 0.433 0.057 1.749 0.05"

SAR scores

Constant 78298 2713 28.858 0.000% 0.477 0.228 0.224 1914
Residence 2711 0.776 0.113 3.498 0.000*

Specialty —6.445 1.028 —-0.200 -6.269 0.000*

Title. 3.179 0.687 0.170 4.629 0.000"

Education level —7.891 0.678 -0.428 -11.633 0.000*

CES-D scores

Constant 21.567 1.806 11.950 0.000% 0.361 0.130 0.126 1.841
Residence 1.601 0.516 0.106 3.106 0.002*

Specialty —4.971 0.684 —-0.246 —7.269 0.000*

Title 1.408 0.457 0.120 3.082 0.002*

Education level —2.434 0.451 -0.211 -5.394 0.000*

PSQl scores

Constant 7.787 0.842 9.264 0.000* 0.242 0.068 0.0556 1.694
Hospital level 1.051 0.239 0.152 4.408 0.000%

Residence 0.689 0.251 0.096 2748 0.006*

Specialty -1.328 0.335 -0.139 -3.961 0.000%

*p < 0.05.
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Variables

Sex
Male

Female

Age

Faculty

Science

Humanities

Benefits of online education
Yes

No/Not applicable

Sleep time on weekdays
Sleep time on holidays
Restorative sleep

Number of meals

Number of snacks

0.352
0.187

0.046

0.777
-0.192

0.192

0.821
-0.019
-0.075

Odds ratio

1.00 (re9)
142
1.21

1.06
1.00 (ref)

1.00 (ref)
247
0.826
121
227
0981
0927

Lower

1.06
1.01

0.781

1.64
0.683
1.03
1.81
0.760
0.781

95% confidence interval

Upper

191
144

1.40

288
0.998
1.43
286
127
1.10

<0.05

<0.05

0.760

<0.001

<0.05
<0.05
<0.001
0.884
0.390

Logistic regression analysis with cluster membershios of Cluster 3 (school over-adaptation group) as a dependent variable and sex (male vs. female), age, faculty (science vs. humanities),
subjective benefits of online education (yes vs. no/not applicable), sleep time on weekdays, sleep time on holidays, restorative sleep, number of meals, and number of snacks as

independent variables.
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Variable Whole sample n = 1,259
Sex, n (%)

Male 813 (64.6)
Female 446 (35.4)
Age, mean years (SD) 18.67 (0.78)
Faculty, n (%)

Science 787 (62.5)
Humanities 472 (37.5)
UWES-S-J¢, mean (SD) 4617 (13.97)
Stress, mean (SD) 251(0.86)
Benefits of online education, n (%)

Yes 486 (38.6)
No 363 (28.8)
Not applicable 410 (32.6)
Sleep, mean (SD)

Sleep time on weekdays 6.80(0.98)
Sleep time on holidays 7.42(1.01)
Restorative sleep 1.86(0.71)
Food, mean (SD)

Number of meals 2.710.55)
Number of snacks 0.89(0.84)

Cluster 1 n =597

391 (65.5)
206 (34.5)
1861 (0.77)

367 61.5)
230 (38.5)
53.34 (10.81)
1.80 (041)

301 (60.4)
96 (16.1)
200 (33.5)

6.89(0.94)
7.42 (1.01)
1,67 (0.63)

2.74(052)
087 (0.79)

Cluster 2n = 277

190 (68.6)
87 (31.4)
18.73 (0.80)

181(65.3)
96 (34.7)
2062 (7.31)
305 (0.81)

64 (23.1)
138 (49.8)
75 (27.1)

6.77(1.12)
7.49(1.19)
2.08(0.82)

2.64/(0.60)
095 (0.97)

2UWES-S-J, Japanese version of the Utrecht Work Engagement Scale for Students; °ES, effect size.

A, cluster 1; B, cluster 2; C, cluster 3
) Cramer’s V with chi-square.

2 Kruskal-Walls test, post-hoc test
3 ANOVA with Welch adjustment, post-hoc test

Bonferroni correction.
Games-Howell test.

Cluster 3n = 385

232 (60.3)
153 (39.7)
18.72 0.76)

239 (62.1)
146 (37.9)
49.10 (7.44)
3.22(0.42)

121 (31.4)
129 (33.5)
135 (35.1)

666 0.91)
7.38(1.08)
2.04(0.69)

2.71(058)
0.89(0.83)

0.07"

<0.05%, A<C

0.535"

<0.0019 B<C<A
<0.001? A<B<C

<0.001"

<0.019C<A
0.468%
<0.0012

<0.059
B<A0.940%

ES®

.570

Cramer's V = 0.224
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Variables

Living status
With family members
With non-family members
Aone
Education
College
Undergraduate
Graduate
Postgraduate
Advanced degree
Type of healthcare workplace
Public
Private
Years of employment
<5 years
5-9years
>9 years
Working hours
<8h
=8h

Frontline healthcare workers (N = 81)

Model 1 (Fear) Model 2 (Anxiety)
OR(95%Cl)  OR (95% Cl)

001 (0.00-2.86) -
002 (0.00-1.13)* :
Ref. o

- 7.86 (0.36-391.4)
- 452 (0.95-549.71)
- 4.40 (0.35-108.4)
- 453 (0.37-108.7)
- Ref.

070(0.22-2.19)  1.30(0.56-2.99)
Ref. Ref.

. 1.34 (0.24-6.26)*
- 1.01(0.16-3.32)
- Ref.

- Ref.
- 2.5 (0.52-12.33)

Model 3 (Depression)
OR (95% Cl)

1.01 (0.32-3.17)
Ref.

Ref.
1.36 (0.39-5.20)*

Non-frontline healthcare workers (N = 122)

Model 4 (Fear)
OR (95% Cl)

037 (0.02-3.35)
0.36 (0.01-4.06)*
Ref.

3.70 (1.63-8.64)**
Ref.

Results of logistic regression with cutoffs of >6 for fear, =9 for anxiety on the GAD-7, and =10 on the PHQ-9 for depression.

‘P <0.05;""p < 0.001.

OR, odds ratio; Cl, 95% confidence interval.
Bold values represented as significant variables.

Model 5 (Anxiety)
OR (95% Cl)

10.35 (0.28-372.03)
0.73 (0.03-16.08)
0.95(0.05-15.08)

1.8(0.10-30.90)
Ref.

1.30 (0.56-2.97)
Ref.

1.44 (0.44-4.63)
0,66 (0.16-2.66)
Ref.

Ref.
0.01(0.00-0.21)

Model 6 (Depression)
OR (95% CI)

1.15 (0.54-2.46)
Ref.

Ref.
0.00(0.00-0.01)
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Variables

Gender
Male
Female

Age

Place of residence
Urban
Rural

Living Status
With family members
With non-family members
Alone
Education
College
Undergraduate
Graduate
Postgraduate
Advanced degree (MPhi, Ph.D.)
Healthcare sector
Doctor
Nurse
Dentist
Alled health
Type of healthcare workplace
Public
Private
Years of employment
<5 years
5-9 years
>9 years
Working hours
<8 h/day
>8 hvday

Cutoffs included >6 for fear, >9 for anxiety on the GAD-7, and >10 on the PHQ-9 for depression.

*p < 0.05, ***p < 0.001.

Fear

N (%)

61(57.55)
62 (63.92)
34.98.+ 1014

116 (59.79)
7(77.78)

108 (59.88)
18 (75.00)
2(2857)

3(50.00)
9(60.00)
59 (55.66)
44 (65.67)
8(88.89)

91(60.67)
17 (70.89)
14.(63.64)
1(14.29)

80 (66.12)
43 (52.44)

57 (53.77)
23 (50.00)
43(84.31)

19(65.88)
104 (61.54)

1.19

0.09

3.45°

0.42

114

5.63"

0.48

0.72

Anxiety

N (%)

75 (70.75)
71(73.20)
34.20 £ 950

140 (72.16)
6(66.67)

123 (71.51)
18 (75.00)
5(71.43)

5(83.33)
12 (80.00)
71(66.98)
52 (77.61)
6(66.67)

104 (69.33)

19(79.17)

16 (72.73)
7(100)

92 (76.03)
54(65.85)

68 (64.15)
36 (78.26)
42(82.35)

17 (50.00)
129 (76.33)

0.76

053

2.78"

0.46

451"

548

871

Depression

N (%)

62 (58.49)
50 (51.55)
3382 +9.30

108 (65.67)
4 (44.44)

93(54.07)
14 (68.33)
5(71.43)

3(50.00)
9(60.00)
54(50.94)
42 (62.69)
4(44.44)

81(54.00)
14(68.39)
12 (54.55)
5(71.43)

70 (57.85)
42(51.22)

54(50.94)
28 (60.87)
30(58.82)

18 (52.94)
94(55.62)

0.05

1.01

175

0.09

1.32

0.13

2.16°

0.51

3.56*
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Variables

Fear
>6
Anxiety (GAD-7)
Minimal
Mild
Moderate
Severe
Clinical level of Generalized Anxiety Disorder (=9)
Depression (PHQ-9)
Minimal
Mild
Moderate
Severe
Clinical level of Major Depressive Disorder (= 10)

Data presented as N (3%).
aKruskal-Wallis test.

Total
(N =203)

123 (60.59)

17 8.37)
52 (25.62)
95 (46.80)
39 (19.21)
146 (71.92)

30(14.78)
61(30.05)
69 (33.99)
43(21.18)
112(85.17)

Frontline healthcare workers
(N=81)

50 (61.72)

4494
22 (27.16)
33 (40.74)
22 (27.16)
64 (79.01)

11 (13.58)
17 (20.99)
29 (35.80)
24 (29.63)
53 (65.43)

Non-frontline healthcare workers
N =122)

73 (59.83)

13(10.66)
30 (24.59)
62 (50.82)
17 (13.99)
82 (67.21)

19 (16.57)
44 (36.07)
40 (32.79)
19 (15.57)
59 (48.36)

2

0.29

4.16

4.89

P-value

0.68

0.04

0.02





OPS/images/fpubh-09-701920/fpubh-09-701920-t001.jpg
Variables

Gender
Male
Female
Age
Place of residence
Urban
Rural
Living Status
With family members
With non-family members:
Aone
Education
College
Undergraduate
Graduate
Postgraduate
Advanced degree (MPhi, Ph.D.)
Healthcare sector
Doctor
Nurse
Dentist
Allied health
Type of healthcare workplace
Public
Private
Years of employment
<5 years
5-9years
>9 years
Working hours
<8 h/day
28 h/day

Data are presented as N (%) or mean (SD).

aKruskal-Wallis test.

Total
(N =203)

106 (52.22)
97 (47.78)
3342 (£9.14)

194 (95.57)
9(4.43)

172(84.79)
24(11.82)
7(3.45)

6(2.96)
15 (7.39)
106 (52.22)
67 (33)
9(4.43)

150 (73.89)

24(11.82)

22(10.84)
7(3.45)

121 (59.61)
82 (40.39)

106 (52.22)
46 (22.66)
51(25.12)

34 (16.75)
169 (83.25)

Frontline healthcare workers
N =81)

43 (53.09)
33 (46.91)
3412 (£9.55)

77 (95.06)
4(4.94)

73(90.12)
5(6.17)
3(3.70)

1(1.29)
3(3.70)
40 (49.38)
31(38.27)
6(7.41)

70 (86.42)
6(7.41)
3(3.70)
2(247)

52 (64.20)
29(35.80)

36 (44.44)
19 (23.46)
26(32.10)

13 (16.05)
68 (83.95)

Non-frontline healthcare workers
(V=122

63 (51.64)
59 (48.36)
32.45 (+8.84)

117 (95.90)
5(4.10)

99 (81.15)
19(15.57)
4(3.28)

5(4.10)
12(9.84)
66 (54.10)
36(2051)
3(2.46)

80 (65.57)

18 (14.75)

19 (15.67)
5(4.10)

69 (56.56)
53 (43.44)

70 (57.38)
27 (22.19)
25 (20.49)

21 (17.21)
101 (82.79)

0.41

0.75

0.08

418

7.86

11.79

1.19

4.21

0.86

P-value

0.84

0.38

0.78

0.12

0.039

0.008

0.28

0.12

0.65
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Regression B SE  Total R%(%) AR%(%) Sig. Sig.
model (change)

IES-R® —1.70 035 185 +44  <0001"  <0.001"
PSS-10° 075 0417 246 +35  <0001" <0001
PHQ-9° 056 0.2 162 +39  <0001*  <0.001"

Adustment factors: Age, gender, Chiclen, Occupation, COVID-19 caregiving, personal
history of anxiety, or depression diagnosis.
bAdustment factors Age, gender, marital status, occupation, COVID-19 caregiving,

personal history of anxiety, or depression diagnosis.

©Adustment factors Age, gender, marital status, occupation, COVID-19 caregiving,
personal history of anxiety, or depression diagnosis. p< 0.05.
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Numeric variable Mean  SD (range)

Age (years) 388+ 11.4 (21-76)
Work experience (years) 13.1 £ 102 (0-50)
Categorical variable n (%)
Sex

Males 176 (41.5)

Females 248 (58.5)
Occupation

Physician 178 (42)

Nurse 108/ (24)

Other 143/ (34)
Work sector

Inpatient public 198 (45.5)

Inpatient private 67 (15.8)

Outpatient private 142 (33.5)

Emergency 8(1.9)

COVID-19 unit 14(3.3)
COVID-19 care giving

No 244 (57.5)

Yes 180 (42.5)
Married

Yes 241 (56.8)

No 183 (43.2)
Parenthood

Yes 230 (56.6)

No 183 (43.4)
Living alone

Yes 79(18.6)

No 345 (81.4)
Smoking

Yes 124 (29.2)

No 300 (70.8)
Personal history of anxiety/depression

Yes 57 (13.4)

No 367 (86.6)
Work status (currently working)

Yes 394 (92.9)

No 30(7.1)
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Items included in the questionnaire

Do you think you are adequately prepared to provide care to patients
with COVID-19?

Do you think you have all necessary means (Personal Protective
Equipment) to protect yourself against COVID-19 at your workplace?
Do you think that all necessary protective measures against
COVID-19 have been applied to protect you from transmitting
COVID-19 to your family by your organization (e.g., rapid testing,
isolation measures)?

Do you have access to psychological support services in case you
need it?

Would you say that you adequately participate in decision-rmaking
regarding the pandemic at your workplace?

Do you have any kind of support regarding your personal needs?
(e.g., balanced nutrition, hydration, rest, communication with your
family)?

Do you think that you will get adequate support for yourself and family
in case you have to be in quarantine due to COVID-19 infection?
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Psychological effect Disagree
n (%)

COVID-19 infection

Self 51(12.3)
Unborn child/newborn 51(12.9)
COVID-19 effect on pregnancy

Miscarriage 71(17.4)
Abnormal baby 69(16.6)
Preterm delivery 71(17.4)

COVID-19, Corona Virus Disease 2019.

Neutral
n (%)

15(3.6)
16(39)

50(12.0)
50(12.0)
44.(10.6)

Agree
n (%)

349 (84.1)
348 (83.9)

294 (70.8)
296 (71.3)
300 (72.3)
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Negative effect of MCO

Disruption to the dily routine
Negative effect on physical wellbeing
Negative effect on emotional wellbeing

MCO, Movement Control Order.

Disagree

233 (56.1)
293 (70.6)
298 (71.8)

Neutral

61(17.4)
31(7.5)
32(7.7)

Agree
n (%)

121 (29.2)
91219
85 (20.5)
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Maternal characteristics

Age
<35
235

Ethnicity
Non-Malay
Malay

Education
Non-tertiary
Tertiary

Employment

Employed/sefi-employed
Others

Household income
<RM 5,000
=RM 5,000

Parity
Nulparous
Multiparous

Knowledge on COVID-19
Inadequate
Adequate

Source of social support
12
3 or more

Higher maternal wellbeing

n (%)

174 (67.2)
113 (72.4)
p=0262

31(500)
256 (72.5)
p <0001

59(61.5)
228(715)
p=0062

221 (68.6)
66(71.0)
p=0.668

128 (63.1)
159 (75.0)
p=0008

50(735)
237 (68.3)
p=0393

10(47.6)
277 (70.3)
p=0028

132 (66.0)
155 (72.1)
p=0.179

AOR (95%Cl)

Ref
1.40 (0.89-2.20)
141

p=

Ref
280 (1.61-4.90)
p <0.001

Ref
1.47 (0.90-2.40)
p=0.126

Ref
1.26 (0.75-2.13)
p=0388

Ref
1.73(1.12-2.67)
p=0014

Ref
067 (0.37-128)
p=0200

Ref
2.32(0.94-5.76)
p =0.069

Ref
1.05 (0.67-1.64)
p =083

Negative MCO effect
n (%) AOR (95%CI)
122 (47.1) Ref
7246.2) 092 (0.61-1.37)
p=0851 p=0668
35(56.5) Ref
159 (45.0) 061 (0.35-1.06)
p=0080
35(36.5) Ref
159 (49.8) 1.87(1.15-3.01)
p=0021 p=0011
152 (47.2) Ref
42(45.2) 086 (0.54-1.38)
p=0728 p=0541
7787.9) Ref
117(55.2) 2.10(1.41-3.15)
p <0001 p <0.001
28(41.2) Ref
166 (47.8) 1.38(0.81-2.36)
p=0314 p=0240
10 (47.6) Ref
184 (46.7) 1.05(0.43-2.57)
p=0934 p=0908
95(47.5) Ref
99(46.0) 1.06 (0.71-1.58)
p=0767 p=07%

AOR, adjusted odd ratio; Cl, confidence interval; Ref, reference; MCO, movement Control Order; COVID-19, Corona Virus Disease 2019.
AOR was adjusted for age, ethnicity, and parity.

*Chi-square test.

Greater COVID-19 anxiety

n (%)

236 (91.1)
130 (83.9)
p=0017

49 (79.0)
317 (89.8)
p=0015

87 (90.6)
279(87.5)
p=0.400

283 (87.9)
83(89.2)
p=0721

177 (87.2)
189 (89.2)
p=0536

65 (95.6)
301(86.7)
p=0039

14 (66.7)
352 (89.9)
p=0.002

173 (86.5)
193 (89.8)
p=0308

AR (95%Cl)

1.86 (1.01-3.43)
Ref
p=0046

Ref
2.48(121-5.08)
p=0013

Ref
066 (0.30-1.43)
p=0290

Ref
1.25 (0.59-2.67)
p=0559

Ref
1.35 (0.73-2.50)
p=0343

Ref
0.30(0.09-1.01)
p=0.051

Ref
354 (1.20-9.70)
p=0014

Ref
1.17 (061-2.28)
p=0644
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Maternal characteristics Mean (SD)

SWEMWBS MCO effect coviD-19
pregnancy-related
anxiety

All, mean (SD) 26.90 (6.40) 8.66 (5.40) 28.73(7.91)

Age

<35 26.73(6.82) 8.64(5.51) 29.10(7.42)

235 27.18(5.63) 8.71(5.25) 28.13(8.67)
p=0905 p=0546

Ethnicity

Malay 27.33 (6.20) 8.46 (5.42) 29.28 (7.57)

Non-Malay 24.42 (6.98) 9.84 (5.19) 25.65(9.12)
p=0001

Education

Non-tertiary 26.14(652) 7.30 (4.92) 30,09 (7.97)

Tertiary 27.13(6.35) 9.07 (5.48) 28.33(7.86)
p=0.159

Employment

Employed/self-employed 26.83 (6.37) 8.81(5.47) 28.65 (7.74)

Others 27.13(652) 8.14(5.15) 29.04(8.52)
p=0328 p=0246 p=0313

Household income

<RM 5,000 26.38(6.24) 7.58(4.92) 28,86 (8.00)

=AM 5,000 27.39(652) 9.70 (5.65) 2862 (7.85)
p=0033 p <0001 p=0662

Parity

Nuliparous 27.94(5.74)  7.35(4.55) 29.99(6.02)

Multiparous 26,69 (651) 8.92 (5.59) 28.49(8.22)
p=0231 p=0038 p=0344

Knowledge on COVID-19

Inadequate 24.52 (8.50) 8.14 (5.40) 23.76 (9.70)

Adequate 27.02(6.26) 8.69 (5.41) 29.00(7.73)
p=0334 p=0549 p=0.005

Source of social support

1-2 2650 (6.42) 872 (5.31) 2823(8.32)

3.or more 2727 6.37) 8561 (550) 2021 (7.51)
p=0251 p=0840 p=0.186

SD, standard deviation; SWEMWBS, Short Warwick-Edinburgh Mental Wellbeing; MCO,
Movement Control Order.
*Mann-Whitney test.
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Depression  Anxiety

Depression 1
Anxiety 0822 1
p <0.001
Stress 0880 0882
p <0001 p <0001
SWEMWBS  -0211  —0.472
p <0001 p <0001
MCO Effect 0093 0095
p=0057 p=0052
covip-19 -0088 0051
aniety

p=0075 p=0303

SWEMWBS, Short  Warwick-Edinburgh
Control Order.

Stress

SWEMWBS MCO effect

-0.196 1
p <0.001

0009 -0.168 1
p=0045 p=0001

-0051 0185 0,009
p=0801 p<0001 p=0856
Mental Wellbeing; MCO, Movement
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Factors Psychological distress

n (%) AOR (95% CI)

Age

<35 35(13.5) Ref

>35 26(16.7) 1.18(0.68-2.07)
p=0.380 p=0555

Ethnicity

Malay 47 (13.3) Ref

Non-Malay 14 (226) 1.98 (1.00-3.89)
p=0057 p=0049

Income

<RM 5,000 30(14.8) Ref

>RM 5,000 31(14.6) 0.95 (0.55-1.66)
p=0964 p=0861

Education

Non-tertiary 13(13.5) Ref

Tertiary 48 (15.0) 1.22 (0.62-2.39)
p=0715 p=0560

Employment

Employed/self-employed 43 (13.4) Ref

Others 18 (19.4) 1.46 (0.79-2.71)
p=0.150 p=0.228

Parity

Nulliparous 6(8.8) Ref

Multiparous 55(15.9) 2,02 (0.82-4.95)
p=0.135 p=0126

Medical condition

Yes 34(132) Ref

No 27(17.2) 1.33 (0.76-2.34)
p=0262 p=0320

Source of social support

1-2 39(19.5) Ref

3 or more 22(10.2) 051(0.28-0.92)
p =0.008 p=0.026

COVID-19 Knowledge

Inadequate 5(23.8) Ref

Adequate 56(14.2) 062 (0.21-1.80)
p=0226 p=0877

AOR, adjusted odd ratio; Cl, confidence interval; Ref, reference; COVID-19, Corona Virus
Disease 2019. AOR was adjusted for age, ethnicity, and parity.
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DASS-21 category

Normal
Mid

Moderate
Severe
Extremely severe

Depression
n (%)

397 (95.7)
8(1.9
8(1.9)
2(05)

Anxiety
n (%)

357 (86.0)
36(8.7)
14(3.4)
7017

102)

DASS-21, Depression, Anxiety and Stress Scale 21-item.

Stress
n (%)

391(94.2)
23(5.5)
103)
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Maternal characteristics

Age, mean (SD)
Ethnicity, n (%)
Malay
Chinese
Indian
Others
Education, n (%)
Primary
Secondary
Tertiary
Employment, n (%)
Employed/self employed
Housewife
Student
Household income
<RM 2,000
RM 2,000-4,999
RM 5,000-10,000
>RM 10,000
Critical sector employment
Parity, mean (SD)
Nulliparous
Multiparous
Antenatal
Postnatal
Vaginal birth
Cesarean delivery
Gestation, mean (SD)

Medical or Obstetrics complication, n (%)

Hypertensive disorder
Diabetes

Anemia

Others

Social support, n (%)

Family

Friends

Employer

Government

COVID-19 related knowledge
Inadequate

Adequate

n (%)

32.4(45)

353 (85.1)
40(9.6)
1@.7)
1@7)

2(05)
94(22.7)
319 (76.9)

322 (77.6)
9121.9)
2(08)

25(6.0)
178 (42.9)
177 (42.7)

35(8.4)
157 (37.8)

17013
68(16.4)
347 (83.6)
240 (57.8)
175 (42.2)
107 (25.8)
68(16.4)
318(83)
157 (37.8)

26(6.3)
89(21.4)

17 (@.9)

25(6.0)

383 (92.0)
234 (56.4)
204 (49.2)
256 (61.7)

21(5.1)
394 (94.9)

8D, standard deviation; RM, Ringgit Malaysia; COVID-19, Corona Virus Disease 2019,
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Name ATC code Trend in DDD/month p-value (trend) Change of trend in p-value (change of

DDD/month trend)
Antidepressants NOGA +23,794 % 3,101 <0.001 +22,053 & 14,805 0.146
Benzodiazepine related NOSCF ~543 1,920 0.779 +7,005 + 8,987 0.436
drugs
Psychostimulants, agents NOGB and CO2AC02 +4,995 490 <0.001 +3,947 £2,301 0.096
used for ADHD (also
including guanfacine), and
nootropics
Other hypnotics and NOSCM +2,823 494 <0.001 43,589 + 2,351 0.187
sedatives
Anxiolytic benzodiazepines  NOSBA ~1,142 £ 223 <0.001 +803 1,065 0.456
Mood stabilisers NOSAH04, NOBAXO9, 41531 £ 195 <0.001 +345:+ 1,113 0.759
(Quetiapine, lamotrigine, NOSAN
and lithium)
Promethazine ROGADO2 +3,506 + 323 <0.001 +2,270 £ 1,454 0.128
Alimermazine ROGADO1 +734 £ 187 <0.001 +2,668 868 0.004

Hydroxyzine NO5BBO1 +53 £ 170 0.757 +987 £ 771 0.210
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Variables

Anxiety about follow-up
(Y/N)y™

Demand for psychological
help (Y/N)*™

Aggravation of symptoms
(Y/Ny™

Fear of being infected with
COVID-18 (Y/N)*

CKD stages (stages
3-5/stages 1, 2)"*

Impact of COVID-19 on
themselves (scores)™*
Frequency of follow-up*
Frequency of outside
activities”

University/primary*

Unstandardized

coeffi

B

1.453

4.653

2.243

1.289

1.628

0.366

0.525
—0.564

-1.051

N, no; Y, yes. *p < 0.05, **p < 0.01.

0.634

0.558

0.494

0.099

0.194
0.262

0516

Standardized
coefficients

Beta

0.1

0.233

0.185

0.087

0.123

0.138

0.099
-0.081

-0.076

p-value

0.005

<0.001

<0.001

0.021

0.001

<0.001

0.007
0.028

0.042

VIF

1.108

1.076

1.076

1.031
1.058

1.001
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Variables Unstandardized  Standardized p-value

coefficients coefficients
B SE beta
Sex (male/female) -046 054 ~0.034 0394
Age (years) 0023 002 0046 0251
Marital status 1.842 0.752 0.099 0.015
(married/unmarried)*
Education level
Junior/primary 0087 0875 0006 0921
Senior/primary 0003 0875 4 0998
University/primary* 179 0818  -0013 0.029
Disease
NS/CGN 1507 0.787 0086 0056
Metabolic-related 2302 1087 0099 0.021
disease/CGN"
Autoimmune disease/CGN 0,864 0.787 0.049 0273
CRF or others/CGN 0.783 0.72 0.05 0.277
Non-COVID-19-related infections 1579 0.787 0.081 0.045
(YN
Decreased frequency of 2232 0.542 0.164 <0.001
follow-up (Y/N)™
Online consultation (Y/N) 0456 0.66 -0.028 0.489
Hospitalization for disease 2358 0567 0166 <0.001
relapse (Y/N)"*
Aggravation of symptoms (YN)* 8215 0573 0222 <0.001
Anxiety about follow-up (Y/N)* 319 052 0.241 <0.001
Fear of being infected with 264 0588 0479 <0.001
COVID-19 (Y/N)*
Avoiding social events (Y/N)* 1617 0.632 0.108 0.011
Demand for psychological help 366 0.619 0283 <0.001
(Y/Ny™
Help from medical staff (Y/N) ~ —0.367 0438 —0.034 0.403
Awareness of daly protection 0207 1506 —-0.006 0.891
(Y/N)
Confidence in overcoming 2935 2108  -0.056 0.164
COVID-19 (Y/N)
CKD stages (stages 3-5/stages 2616 0.527 0197 <0.001
12
Impact of COVID-19 on 2758 0536 0204 <0.001
themselves (scores)™
Frequency of follow-up™ 0711 0213 0.134 0.001
Frequency of outsides activities” ~0.766 0275 —0.112 0.005

N, no; ¥, yes; CGN, chronic glomerulonephritis; NS, nephrotic syndrome; CRF, chronic
renal failure. *p < 0.05, **p < 0.01.
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Variables

Standard scores**
Severity"™

None

Mild

Moderate

Severe

CKD stages 1, 2

48.58 + 7.082

180 (63.8)

87(30.9)
13(4.6)
2(0.7)

CKDstages3-5  p-value

51.19 +5.944 <0001
0.004
167 (50.6)
132 (40)
298.8)

2(06)
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Variables CKD stages  CKD stages  p-value

1,2 35
Anxiety about follow-up, n (%)™ 0.002

No 166(589)  151(458)

Yes 116 (41.1) 179 (54.2)

Fear of being infected with COVID-19, 0009
n O

No 98(33) 77(23.3)

Yes 189(67)  258(76.7)

Avoiding social events, 1 (%) 0848

No 216(766)  255(77.9)

Yes 66 (23.4) 75 (22.7)

Dermand for psychological help, 1 (%) 0633

No 247 (876)  284(86.1)

Yes 35 (12.4) 46 (13.9)

Help from medical staff, 1 (%)" 0038

No 41(14.5) 30(0.1)

Yes 241(855)  800(90.9)
Confidence in overcoming COVID-19, 0.199
n (%)

No 75 3009

Yes 27575  327(99.1)

Impact of COVID-19 on themselves 479264  525+£236 0024
(scores) *

*p < 0.05, **p < 0.01.
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Variables CKD stages CKD stages p-value

1,2 35
Non-COVID-19 infection, n (%) 0.905
No 244(865) 287 (87)
Yes 38(135) 43(13)
Decreased frequency of follow-up, 1 (%)" 0,031
No 186(66)  189(57.3)
Yes 96 (34) 141 (42.7)
Oniine consultation,  (%)"* 0.005
No 209 (74.1) 276 (83.6)
Yes 73(259)  54(16.9)
Hospitalization for disease relapse, 1 (%) 0223
No 200(709)  218(66.1)
Yes 82(20.1)  112(339)
Aggravation of symptoms, n (%)"* 0.008
No 215(76.2) 217 (65.8)
Yes 67(238)  113(342)
Daily protection, n (%) 0.762
No 6.1) 5(15)
Yes 276(979)  825(985)
Frequency of follow-up, n (%) 0928
0 52(18.4)  60(18.2)
Once amonth 113(40.1) 127 (385)
Twice a month 14(5) 18(5.5)
Every 1 or 2 month 86(305)  109(33)
More than 3 times a month 17 6) 16 (4.8)
Frequency of outside activities, n (%) 0.997
Nearly O/week 180 (46.1) 149 (45.2)
<3/week 84(208  100(30.3)
4-7/week 44.(15.6) 53(16.1)
>7/week 248.5) 28(8.4)

*p < 0.05,






OPS/images/fpsyt-12-754310/fpsyt-12-754310-t001.jpg
Characteristics CKD stages 1,2  CKD stages3-5  p-value

N=282 N =330

Female, n (%) 168 (27.5) 177 (28.9) 0.142
Age (years) 42 (85-51) 45 (35-56) 0077
Marital status, n (%)"* <0.001

Married 207 (33.8) 315(51.5)

Unmarried 75 (12.3) 15 (2.5)
Education level, n (%)"* <0.001

Primary 18(2.9) 73(11.9)

Junior 59(9.6) 90 (14.7)

Senior 74 (12.1) 75 (12.8)

University 181 (21.4) 92 (15)
Disease, n (%)™ 141 (23) 72(11.8) <0001

cGN 53(8.7) 52(85)

NS 407) 46 (7.5)

Metabolic related disease 47(7.7) 58(9.5)

Autoimmune disease 37(6) 102 (16.7)

CRF or others.

F, female; CGN, chronic glomerulonephritis; NS, nephrotic syndrome; CRF, chronic renal
failure. *p < 0.05, **p < 0.01.
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Variables 1 2 3 4

1. PC-PTSD | - - -
2.PHQ-9 0.67" 1 - -
3. GAD-7 0.59" 0.86" 1 o
4. PHQ-15 0.44* 0.68" 0.65" 1

PC-PCSD, Primary Care PTSD Screen; PHQ-9, Patient Health Questionnaire-9; GAD-7,
Generalized Anxiety Disorder; Screener P4, P4 suicidality Screener. *p < 0.01.
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Disaster- Disaster- ‘COVID-19 patients
inexperienced  experienced (=118
Group (1 =386)  Group (n = 116)

n(%) OR n (%) OR n (%) OR
(95% Cl) (95% Cl) (95% Cl)
PC-PTSD
Below 339 %2 36
cut-off (90.2%) (©0.7%) (80.5%)
Aoove 37 10 22 202 82 24.16
cutoff  (9.8%) (19.3%) (1.11-3.67) (60.5%) (13.52-43.16)"
PHQ-9
Below 344 9% 49
cut-off  (91.2%) (85.7%) (41.5%)
Aoove 33 10 16 1.74 69 14.45
cutoff  (8.8%) (14.3%) (089-327) (58.5%) (8.29-25.19)"
GAD-7
Below 358 103 63
cut-off (94.7%) (92.0%) (63.4%)
Above 20 10 9 1.65 55 20.74
cutoff  (5.3%) (8.0%) (0.72-8.80) (46.6%) (10.74-39.96)"*
PHQ-15
Below 305 7 53
cut-off  (84.0%) (73.3%) (44.9%)
Above 58 1.0 28 1.73 65 5.65
cutoff (16.0%) (26.7%) (1.02-2.94) (55.1%) (3.44-9.25)"
P4
Below 376 110 106
cutoff  (99.5%) (98.2%) (89.8%)
Above 2 1.0 2 1.1 12 14.67
cutoff  (0.5%) (1.8%) (0.64-1.93) (10.2%) (8.95-25.07)"

PC-PCSD, Primary Care PTSD Screen; PHQ-9, Patient Health Questionnaire-9; GAD-7,
Generalized Anxisty Disorder; Screener P4, P4 suicidality Screener.

Odds ratios were adjusted for covariates including age and sex.

‘p < 0.05, < 0.001.
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Age
Sex
Males
Females.
PC-PTSD
PHQY
GAD
PHQ15
P4
Low risk
High risk

COVID-19 Patients (A)
N=118)

32.69 + 13.69

34.(28.8%)
84(712%)
25+ 14
1121668
9.24£ 560
10.53 £5.57

106 (89.8%)
12 (10.2%)

Disaster-experienced (B)
N =116)

41.04 + 16.15

28(24.3%)
87 (75.7%)
1013
450 £5.32
2854386
659 % 5.40

110(98.2%)
2(1.8%)

Disaster-inexperienced (C)
(N = 386)

43.88 + 10.67

159 (41.8%)
221 (58.2%)
07& 1.1
408+ 4.04
240 £3.06
516+ 4.47

376 (99.5%)
2(0.5%)

X3/F

Fe,o09 = 36.08
)(é? =15.04

Fes09 = 102.40
Fo,e00 = 99.36
Fe,s89 = 147.90
Flo,e05 = 53.98

X3, =33.00

Post-hoc Tukey HSD

A<B, A<C

A>B>C
A>B,A>C
A>B,A>C

A>B>C

A>B>C

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

PC-PCSD, Primary Care PTSD Screen; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder; Screener P4, P4 suicidality Screener. PC-PTSD score was
calculated by summing the 4 items that were common in PC-PTSD-4 and PC-PTSD-5.
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Variables Total

(N =1,135)
Age, Mean (SD) 39.00 (12.54)
Age group

191040 607 (63.5%)

401065 505 (44.5%)

65 and over 23 (2.0%)
Marital status

Married 583 (51.8%)

Single 492 (43.3%)

Divorced/Widowed 55 (4.8%)
Income

Lowest 138 (12.2%)

Middle-low 473 @1.7%)

Middle-high 484 (42.6%)

Highest 40 (3.5%)
Employment status

Salaried workers 623 (64.9%)

Employer/Self-employed 98 8:6%)

Economically inactive® 311 (27.4%)

Others 103 ©.1%)
Education

High school or Less 254 (22.4%)

Tertiary education 831 (77.6%)
Family size

Living alone 192 (16.9%)

Others 943 (83.1%)
Self-reported predisposing diseases

Yes 201 (17.7%)

- Hypertension % 85%)

- Diabetes 51 (45%)

- Depression 25 (2.2%)
Seif-ranked health (Likert = 5) 354 ©77)

41.00

269
280
16

320
227

70
224
251

20

339

106
56

116
449

105
460

127
76
40

3.56

Male
(N = 565)

(12.71)

(47.6%)
(49.6%)
2.8%)

(56.6%)
(40.2%)
8:2%)

(12.4%)
(39.6%)
(44.4%)
85%)

(60.0%)
(11.5%)
(18.6%)
(9.9%)

(205%)
(79.5%)

(18.6%)
(©1.4%)

(22.5%)
(13.5%)
7.1%)
(1.4%)
©78)

37.02

338
225
4

268
265
37

68
249
233

20

284
33
206
47

138
432

87
483

74
20
11
17
3.52

Female

(N =570)
(12.07)

(69.3%)
(89.5%)
(1.2%)

@7.0%)
(46.5%)
(6.5%)

(11.9%)
@3.7%)
(40.9%)
(3.5%)

(49.8%)
(5.8%)
(36.1%)
®:2%)

(24.2%)
(75.8%)

(15.3%)
84.7%)

(13.0%)
(3.5%)
(1.9%)
(8.0%)
©.76)

P-value

<0.0001
0.0002

0.0009

NS

<0.0001

NS

NS

<0.0001
<0.0001
<0.0001
0.0722
NS

*Economically inactive group included students, housewives and the unemployed.
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Factor

1st
1st
2nd
2nd
2nd

IF YOU GOTCORONAVIRUS ... Stronglyagree  Agree

I believe that if | get sick, | will infect my family/friends.
I think | will be admitted to a hospital for a complication.
1 think that getting this virus will make me depressed.

I think that, by catching this virus, | could die.

1 think this shows that the “end of the world" is near.

Indifferent

Disagree

Strongly disagree
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Model x2 gl P CFI o GFI AGFI RMSEA CMIN/DF RMR

Original 1,791.287 13 <0.001 0813 0.699 0813 0.831 0.148 137.791 0.118
1 164.590 4 <0.001 0.972 0.931 0.990 0.961 0.080 41.147 0.047
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Variables B Adjusted 95% Cl for AOR p-value

OR
L uL
Depression Education
University 0.730 2076 1.012 4260 0.046"
Secondary school or lower 0.227 1.254 0.488 3222 0.638
Occupation
Private sector 1.469 4345 1.695 11.141 0.002*
Freslancer 1502 4583 0.750 28015 0099
Student 0.103 1.109 0364 3381 0856
Unemployed or retired 0.433 1542 0.806 2047 0.191
Psychiatric lliness 1.158 3.183 1.026 9871 0.045"
Financial distress 0575 1777 1.074 2940 0.025*
COVID Infection ~2.256 0.105 0013 0834 0083
Anxiety BMI categories
Underweight 0.724 5.887 0648 53311 0.115
Overweight 0609 1839 0931 3633 0079
Obese 1771 2063 1.133 4122 0.04*
Psychiatric lliness 1.190 3283 1.084 997 0.035"
History of chronic diseases. 0372 1.45 0.806 2609 0215
Financial distress 1.010 2745 1.629 4627 <0001
Composite Change
Positive Change -0.236 0.790 0.349 1.787 0.571
Negative Change 2701 2015 2176 3453 0011*
Stress Sex
Male 1.019 2770 1.301 5808 0.008"
Marital status
Single 1.664 5.279 2179 12.788 < 0.001"
Divorced 0.194 1214 0.138 10.655 0.861
Psychiatric lliness 1.995 7.352 2.155 25.077 0.001*
Financial distress 1.368 3929 2.00 7.7 <0.001*

Depression as dependent variable; X2 = 58.594; p < 0.001"; Nagekerke R = 0.203; Significant predictors in the model: Education (Reference: Higher education), Occupation
(Reference: Governmental Sector), Psychiatric liness/ Financial Distress/ COVID Infection (Reference: No).

Anxiety as dependent variable; X2 = 38.518; p < 0.001"; Nagelkerke R2 = 0.147; Significant predictors in the model: BMI categories (Reference: normal weight), History of chronic
diseases/ Psychiatric llness/ Financial Distress/ Composite Change (Reference: Noj.

Stress s dependent variable; X2 = 68.024; p < 0.001"; Negelkerke R = 0.289; Significant predictors in the model: Sex (Reference: Femele), Merital Status (Reference: Married),
Psychiatric liness/ Financial Distress (Reference: No).
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Number Gender Age Work years Education Work patten Position Anti-epidemic work duration

Nurse 1 Female 35 15 Undergraduate Shift work Nurse 3 days
Nurse 2 Female 29 5 Undergraduate Shift work Nurse 3 days
Nurse 3 Female 37 16 Undergraduate Shift work Nurse 14 days
Nurse 4 Female 35 15 Undergraduate Shift work Nurse 3 days
Nurse Female 25 3 Undergraduate Shift work Nurse 14 days
Nurse 6 Female 29 7 Undergraduate Shift work Nurse 3 days
Nurse 7 Female a7 12 Undergraduate Shift work Nurse 3 days
Nurse 8 Female 27 5 Undergraduate Shift work Nurse 3 days
Nurse 9 Female 42 21 Undergraduate Day work Head Nurse 14 days
Nurse 10 Female 31 8 Undergraduate Day work Head Nurse 14 days
Doctor 1 Male 35 6 Doctor Day work Doctor 7 days
Doctor 2 Male 26 3 Undergraduate Shift work Doctor 3 days
Doctor 3 Male 37 7 Doctor Day work Doctor 7 days
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Variables

Total
Gender

Male

Female

Age (year)

<30

30-

40-

250

Marital status

Unmarried

Married*

Education level

Lower than undergraduate
Undergraduate or higher
Ethnic groups

Han Ethnic group

Ethnic minoriies

iving area
Unban area

Rural area

Living status

Alone

With others

Worry about infection
Yes

No

Type of transplantation
Kidney

Heart

Liver

PF

Score

81.9(14.0)

83.4(135)
70.3(14.4)

850(113)
84.8(12.1)
81.1(133)
77.9(17.4)

84.5(14.0)
813(139)

80.1(15.0)
832(12.7)

81.7(14.2)
83.9(115)

817 (135)
82.4(15.5)

85.4(12.8)
81.8(14.0)

80.8(13.9)
84.4(139)

74.1(21.6)
829(11.9)
84.4(148)

Post-operative time (month)

<12

212
Comorbidities
Yes

No

79.1(14.6)
84.4(12.9)

822(133)
81.5(14.9)

P

0.003

0.019

0.045

0.230

0.501

0.338

0.350

0.013

0047

<0.001

0.980

RP

Score

55.7 (41.9)

56.0(41.8)
553 (42.1)

55.8(41.4)
57.3(41.2)
52.3(43.1)
50.6(39.7)

53.1(41.7)
56.4(41.9)

52.3(42.9)
506 (40.5)

542 (42.0)
68.8(38.6)

569 (41.5)
52.1(42.9)

67.3(40.0)
652 (41.9)

51.3(41.6)
66.2(40.9)

539 (43.9)
547 (41.4)
736 (41.5)

45.6 (42.2)
64.6(39.6)

53,0 (42.5)
505 (408)

0.853

0.588

0.705

o.127

0.069

0.420

0.336

0.002

0.186

<0.001

0.191

BP

Score

83.8(16.3)

83.9(15.1)
835 (18.2)

825 (205)
86.0(13.4)
82.9(16.2)
82.9(18.1)

83.8(17.3)
83.9(16.1)

83.4(17.4)
84.2(15.1)

83.9(15.9)
83.1(198)

845 (16.0)
81.6(17.2)

745 (27.8)
84.2(15.5)

835 (16.5)
845 (159)

80.4 (20.7)
84.4(15.7)
82.6(13.9)

81.7(17.8)
85.6(14.6)

83.3(16.3)
84.5(163)

0.803

0.758

0.951

0971

0.848

0.172

0.151

0.520

0.681

0.038

0.342

GH

Score

66.0(19.6)

65.6(19.8)
667 (19.3)

726 (18.0)
64.6(19.6)
64.9(19.6)
66.9(20.1)

65.3(215)
66.1(19.2)

66.2(20.0)
65.7(19.2)

65.0(19.8)
747 (15.9)

66.2(20.1)
65.4(18.1)

61.2(24.7)
66.2(19.4)

63.9(19.0)
71.0(203)

61.2(215)
66.4(19.3)
704 (19.1)

65.7(20.5)
66.3(18.9)

62.1(19.2)
713(190)

P

0.772

0.257

0.935

0.880

0.012

0.773

0314

0.002

0.196

0.909

<0.001

VT

Score

73.1(18.9)

739 (185)
717 (19.6)

69.3(16.7)
722(19.2)
73.1(18.7)
76.1(19.6)

68.7(18.6)
744 (18.8)

71.2(19.4)
752 (18.1)

725 (18.9)
77.8(18.0)

741 (190)
69.9(18.4)

64.2(25.9)
735(185)

72.6(18.4)
742 (19.9)

686 (23.3)
73.6(18.1)
756 (18.4)

72.3(19.8)
738 (18.1)

705(18.9)
76,6 (18.4)

PF, physical functioning; RP role physical; BR, bodly pain; GH, general health; VIT, vitality; SF; social functioning; RE, role emotional: MH, mental heath.

*Including 13 widowed or divorced participants.

P

0.390

0.184

0.030

0.054

0.134

0.039

0.228

0.332

0.490

0.676

0.003

SF

Score

57.3(17.7)

57.1(16.6)
57.6(19.5)

67.1(13.3)
565 (18.9)
552(162)
575 (19.1)

59.4 (17.7)
56.8(17.7)

56.6(16.4)
58.0(19.0)

57.4(18.0)
55.9(14.9)

57.3(17.7)
57.1(17.9)

55.8(208)
57.3(17.6)

55.6(18.3)
61.1(15.4)

50.0(18.4)
57.1(17.7)
56.3(16.7)

55.8(20.0)
585(15.3)

56.0(17.2)
58.9(183)

0.592

0.009

0.751

0211

0.336

0.684

0.426

0.015

0.779

0.324

0.159

RE

Score

68.0(39.9)

69.6(39.0)
65.1(39.6)

64.4(41.0)
67.8(39.4)
68.1(40.0)
69.7 (37.6)

64.9(33.5)
68.7(39.5)

64.0(39.7)
72.5(38.4)

66.5(39.6)
80.2(34.8)

69.7(33.7)
62.5(40.7)

64.1(46.1)
68.2(39.0)

63.4(40.8)
788(33.2)

65.0(40.4)
68.0(39.2)
74.1(33.9)

65.5 (41.1)
70.1(37.5)

64.4(39.8)
729(38.1)

P

0.251

0.859

0.372

0.056

0.055

0.189

0.815

0.003

0733

0471

0.041

MH

Score

72.8(18.7)

726 (18.8)
730 (18.6)

735 (19.4)
703(17.9)
730 (18.1)
755 (20.3)

69.8(19.1)
73.4 (18.6)

71.2(19.2)
746 (18.1)

727 (19.0)
733 (16.3)

736(18.7)
69.9(18.6)

66.8(19.1)
730(18.7)

722 (18.2)
74.1 (19.9)

717 (19.9)
73.1 (18.4)
71.1(20.8)

7356 (19.6)
72.0(17.9)

72.0(18.6)
738(188)

0777

0.172

0.159

0.118

0.930

0.079

0.206

0.332

0911

0.232

0.371
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Variables PF

Score
Depression

Yes 74.3(19.1)
No 83.1(12.6)
Anxiety

Yes 769 (20.4)
No 8233 (13.9)
Insomnia

Yes 765 (18.2)
No 826 (13.2)
PTSD

Yes 799 (14.2)
No 82.8(13.8)

0.005

0.336

0.065

0.070

RP

Score

232(34.2)
60.8(40.7)

36.9(38.4)
57.1(418)

37.5(403)
58.2(41.5)

45.4 (41.7)
60.3(41.2)

<0.001

0.087

0.008

0.003

BP

Score

713(19.2)
85.7(14.9)

75.3(20.8)
84.4(15.8)

72.3(19.4)
85.3(15.2)

812(16.2)
84.9(16.3)

<0.001

0.022

<0.001

0.032

GH

Score

44.8(16.9)
69.3(17.9)

45.8(16.5)
67.5(19.0)

51.1(16.4)
68.0(19.2)

60.7(18.3)
68.3(19.7)

<0.001

<0.001

<0.001

0.001

Score

47.7(17.9)
77.0(15.7)

491 (15.9)
749(17.2)

58.11.7)
751 (17.6)

66.0(19.2)
762(17.9)

3

<0.001

<0.001

<0.001

<0.001

SF

Score

47.9(21.8)
58.7 (16.5)

565 (21.0)
57.1(17.4)

52.4 (22.5)
57.9 (169)

540 (168)
587 (17.9)

<0.001

0.336

0.046

0.004

RE

Score

22.0(34.6)
75.1(34.9)

27.0(37.5)
71.0(87.7)

4633 (44.6)
709 (37.6)

50.9 (42.4)
755(35.3)

PF, physical functioning; RP, role physical; BP. bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role emotional; MH, mental health; PTSD, post-traumatic stress disorder.

<0.001

<0.001

0.001

<0.001

MH

Score

48.1(16.6)
76,6 (15.9)

442 (15.1)
749 (17.2)

568 (20.8)
749 (17.4)

628 (18.8)
77.1(16.9)

<0.001

<0.001

<0.001

<0.001
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Variables No. of participants (%)

Total 305 (100.0)
Age (year), IQR 44.(35,50)
Gender

Male 196 (64.9)
Female 109 (35.7)
Ethnic groups

Han ethnic group 273(89.5)
Ethnic minoriies 32(10.5)
Marital status

Unmarried 57(18.7)
Married* 248(81.9)
Education level

Lower than undergraduate 162 (53.1)
Undergraduate or higher 143 (46.9)
Living area

Unban area 233 (76.4)
Rural area 72(23.6)
Living status

Alone 13(4.3)
With others 202(95.7)
Worry about infection

Yes 214(702)
No 91(208)
Type of transplantation

Kidney 248(813)
Heart 39(12.8)
Liver 18(59)
Postoperative time (month), IQR 13(8,21)
Comorbidities

Yes 176 (57.7)
No 129 (42.3)

IQR, interquartile range.
*Including 13 widowed or divorced participants.
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Variables

Total
Gender

Male

Female

Age (year)

<30

30-

40-

250

Marital status

Unmarried

Married*

Education level

Lower than undergraduate
Undergraduate or higher
Ethnic groups

Han Ethric group

Ethnic minoriies

iving area
Unban area

Rural area

Living status

Alone

With others

Worry about infection

Yes

No

Type of transplantation
Kidney

Heart

Liver

Post-operative time (month)
<12

212

Comorbidities

Yes

No

Yes

41(13.4)

28(14.3)
13(11.9)

2(67)
11(12.0)
21(17.8)
7(10.8)

8(14.0)
33(133)

26(16.0)
15 (105)

39(14.8)
2(63)

33(142)
8(11.1)

4(30.8)
37 (12.7)

28(13.1)
13(14.3)

6(15.4)
31(12.5)
4(222)

21(14.8)
20(12.3)

29(16.5)
12(03)

PTSD, post-traumatic stress disorder.
*Including 13 widowed or divorced participants.

Depression

No

264 (86.6)

168 (85.7)
96 (88.1)

28(93.3)
81(88.0)
97 (82.2)
58(89.2)

49 (86.0)
215(86.7)

136 (84.0)
128 (89.5)

234 (85.7)
30(93.8)

200 (85.8)
64(83.9)

9(69.2)
255 (87.3)

186 (86.9)
78(85.7)

33 (84.6)
217 (87.5)
14.(77.8)

121(86.2)
143 87.7)

147 (835)
117 (90.7)

0.563

0.298

0.884

0.155

0.279

0.507

0.081

0.778

0470

0.520

0.070

Yes

21(6.9)

1407.1)
7(6.4)

2(67)
4(4.3)
12(102)
3(4.6)

588
16(6.5)

14(8.6)
7(49)

21(.7)
0(0.0)

16(6.9)
569

1(7.7)
20(6.8)

15(7.0)
6(66)

6(15.4)
14(5.6)
1(5.6)

8(5.6)
13(8.0)

16(0.1)
589

Anxiety

No

284 (93.1)

182 (92.9)
102 (93.6)

28(93.3)
88(95.7)
106 (89.8)
62(95.4)

52(91.2)
232(93.5)

148 (91.4)
136 (95.1)

252(92.3)
32 (100.0)

217(93.1)
67 (93.1)

12 (92.9)
272(93.2)

199 (93.0)
85(93.4)

33 (84.6)
234/(94.4)
17 (04.4)

134 (94.4)
150 (92.0)

160 (90.9)
124 96.1)

0.812

0.335

0.662

0.197

0.145

1.000

1.000

0.896

0.134

0.420

0.076

Yes

36(11.8)

24(12.2)
12(11.0)

133
6(65)
24(203)
507.7)

363
33(183)

15(0.9)
21(14.7)

31(11.4)
5(15.6)

32(13.7)
466

2(15.4)
34(11.6)

25(11.7)
11(12.1)

7(17.9
28(11.3)
1(5.6)

18 (12.7)
18(11.0)

29(16.5)
764

Insomnia

No

269 (88.2)

172 (87.8)
97 89.0)

29(96.7)
86 (93.5)
94 (79.7)
60 (92.9)

54(94.7)
215(86.7)

147 (90.7)
122 (85.8)

242 (88.6)
27 (84.4)

201 (86.9)
68 (94.4)

11(84.6)
258 (88.4)

189 (88.9)
80 (87.9)

32 (82.1)
220 (88.3)
18 (94.4)

124(87.3)
145 (89.0)

147 83.5)
122 94.6)

0.749

0.003

0.090

0.143

0.559

0.060

0.657

0.920

0.056

0.659

0.003

Yes

93(30.5)

56(28.6)
37(339)

5(16.7)
19(20.7)
50 (42.4)
19(29.2)

9(15.8)
84(33.9)

58(35.8)
35(24.5)

83(30.4)
10(313)

70(30.0)
23(31.9)

7(838)
86(29.5)

78(36.4)
15(16.5)

13(33.3)
72(29.0)
8(44.4)

38(26.8)
55(33.7)

58(33.0)
35(27.1)

PTSD

No

212(69.5)

140 (71.4)
72/(66.1)

25(83.3)
73(79.9)
68(57.6)
46 (70.8)

48(84.2)
164 (66.1)

104 (64.2)
108 (75.5)

190 (69.6)
22(68.8)

163 (70.0)
49 (68.1)

646.2)
206 (70.5)

136 (63.6)
76 83.5)

26(66.7)
176 (71.0)
10 (55.6)

104 (73.2)
108 (66.3)

118 (67.0
94 (72.9)

0.329

0.002

0.007

0.032

0.922

0.759

0.071

0.001

0.359

0.186

0.276
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Composite behavior change Statistical test

)
Negative change No change Positive change

(n=131) (n=176) (n =56)
Depression categories:
Normal 79 (60.3%) 113 (64.29%) 35 (62.5%)
Mid 19 (14.5%) 30 (17.0%) 12 (21.4%) X2 =10.58
Moderate 23(17.6%) 22 (12.5%) 9(16.1%) 0225
Severe 0(0.0%) 3(1.7%) 0(0.0%)
Extremely Severe 10 (7.6%) 8(4.5%) 0(0.0%)
Anxiety categories:
Normal 85 (64.9%)° 135 (76.7%)° 46 (82.1%)°
Mid 25(19.1%)° 17 @7%)> 1(18%P X2 =2098
Moderate 9 (6.9%)° 11 (6.2%)° 8 (14.8%) 0.008*
Severe 3(2.3%) 423%)° 1(1.8%)°
Extremely Severe 9 (6.9%)° 9(6.4%) 0(0.0%)*
Stress categories:
Normal 108 (82.4%) 149 (84.7%) 46(82.1%)
Mid 10 (7.6%) 9(5.1%) 2(3.6%) X2 = 14.49
Moderate 1(0.8%) 9(6.1%) 3(5.4%) 0.046*
Severe 5(3.8%) 4(2.3%) 5(8.9%)
Extremely Severe 7(6.3%) 5(2.8%) 0(0.0%)

*Significant composite behavior change was assessed using Chi-square test and Superscripts 2] and [°] summaries the pairwise comparison.





OPS/images/fpubh-09-728117/fpubh-09-728117-t003.jpg
Before pandemic After lockdown Habitual changes P
number (%) release
(n=363) number (%) (n = 363)

Smoking Habit:

Non-smoking or Ex-smoking 267 (73.6%)" 275 (75.8%)" Decrease in the no of smokers with 0.001*
reported 8 cases as Ex-smoker (8:3% of
smokers (All were smoking shishal)

Smoking 96 (26.4%)" 88 (24.2%)"
*Smoking rate/day

- Cigarettes only: 39(10.7%) 45 (12.4%) Negative change in the total number 0276
Less than 5 times. 11 (3.08%) 14 (3.8%) 3 cases (7.7 %) showed a decrease in

5-10 times 7 (1.9%) 9(2.4%) smoking rate (Negative Change)

11-19 times. 17 (4.6%) 20(5.5 %) While 5 cases (12.8 %) showed an

20 times and more 4(1.1%) 2(0.55%) increase in the smoking rate

-Electronic Cigarettes: 7(1.9%) 7 (1.9%) No change in the total number, but 1 NA
Less than 5 times 2(0.55%) 2(0.55%) case (0.25%) showed an increase in

5-10 times 2(0.55%) 1(0.25%) the smoking rate (Negative Change)

11-19 times 1(0.25%) 2(0.55%)

20 times and more 2(0.55%) 2(0.55%)

-Shisha only: 31(8.5%) 23(6.3%) Change in the total number; 0.007*
Less than 5 times. 28 (7.7%) 16 (4.4%) 8 cases became ex-smokers

5-10 times 0(0.00%) 3(0.83%) (Positive Change)

11-19 times. 3(0.83%) 1(0.27%)

20 times and more 0(0.00%) 3(0.83%)

-Tnbak: 4(1.1%) 4(1.1%) No Change NA
Less than 5 times 0(0.00%) 0(0.00%)

5-10 times. 4(1.1%) 4(1.1%)

11-19 times 0(0.00%) 0(0.00%)

20 times and more 0(0.00%) 0(0.00%)

Both Cigarettes and Shisha 15 (4.1%) 9(2.5%) Change in the total number; 0010°
Less than 5 times 9(2.47%) 3(0.82%) 6 cases stopped shisha but

5-10 times 0(0.00%) 1(0.27%) changed to smoke cigarettes only

11-19 times 4(1.10%) 1(0.27%)

20 times and more 2(0.55%) 4(1.10%)

Composite Behavior Score

0-1 Healthy Behavior 70 (19.3%)" 118 (32.5%)" No change: 176 (48.5%) 0000%a
2-3 Healthy Behaviors 236 (65%) 213 (58.7%)" Negative change: 131 (36.1%)

4-5 Healthy Behaviors 57 (15.7%)" 32 (8.8%) Positive change: 56 (15.4%)

*Significant change before COVID-19 pandemic and After lockdown release was assessed using McNemar-Boviker test.
a*Significant change before COVID-19 pandemic and After lockdown release was assessed using McNemar-Bowker test.
NA: Not applicable to conduct the statistical test due to equal proportional distribution.

Bolded information denotes the main habitual changes.
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Before pandemic

number (%)
(n=363)
Overall physical activity level
o Low 226 (62.3%)
* Moderate 136 (87.5%)
o High 1(03%)
Total estimated physical activity minutes per week
Median 380
(Range) (0-3,600)
Moderate physical activity / wk
None 127 (85.0%)"
One day per week 28(7.7%)
Two days per week 42 (1.6%)"
Three days per week 70 (19.3%)"
Four days per week 33(9.1%)
Five days per week 26 (7.2%)
12 (3.3%)
25 (6.9%)
Moderate physical activity / day
None 127 (36%)"
10-20 min/ day 36 (9.9%)"
>20-30 min/ day 80 (22.0%)
>80-60 min/ day 69 (19.0%)"
More than 1 1 day 51(14.0%)
Heavy physical activity / wk
None 205 (56.5%)
One day per week 73(20.1%)"
Two days per week 30(8.3%)
Three days per week 28(7.7%)"
Four days per week 11(3.0%)
Five days per week 10 (2.8%)
Six days per week 2(0.6%)
Daily 4(1.1%)
Heavy physical activity / day
None 205 (56.5%)
10-20 mirv day 56 (15.4%)"
>20-30 min/ day 37 (10.2%)"
>80-60 min/ day 50 (13.8%)
More than 1 hour/ day 15 (4.1%)
Routine sitting in the day
1-21/ day 74 (20.4%)"
3-4 h/ day 98 (27.0%)"
5-61/day 78 (21.5%)
More than 6 b/ day 113 (31.1%)"

Sleep hygiene:
A-sleep quantity

- lessthan 7h 133 (35.5%)
- 7-9h 201 (56.5%)"
- More than Oh 29 (0.0%)"

B-Sleep quality after lockdown release
Much better than usual

Better than usual

As usual

worse than usual

Much worse than usual

56 (15.4%)
55 (15.2%)
176 (48.5%)
53 (14.6%)
23(6.3%)

After lockdown

release

number (%)

231 (63.6%)
124 (34.2%)
8(2.2%)

320
(0-6,040)

99 (27.3%)"
38(105%)
82(22.6%)"
47(12.9%)"
20 (5.5%)
26 (7.2%)
15 (4.1%)
36 (9.9%)

99 (27.3%)"
62 (17.1%)"
71 (19.6%)
86(28.7%)"
45 (12.4%)

205 (56.5%)
59 (16.3%)"
24 (6.6%)
36(0.99%)"
13 (3.6%)
14 (3.9%)
6(1.7%)
6(1.7%)

205 (56.5%)
45 (12.4%)"
49 (13.5%)"
51 (14.0%)
13 (3.6%)

47 (12.9%)"
50 (13.8%)"
66 (18.2%)

200 (55.1%)"

105 (28.9%)
167 (46.0%)"
91(25.1%)"

Habitual changes

++ No of Participation in
Moderate Physical activity
No change: 198 (54.5%)"
Positive change: 91 (25.1%)"
Negative change: 74 (20.4%)"

No change: 175 (48.2%)"
Positive change: 117 (32.2%)"
Negative change: 71 (19.6%)"

Fixed participation in moderate
Physical activity

No change: 304 (83.7%)

Positive change: 46 (12.7%)
Negative change: 13 (3.6%)

No change: 320 (88.2%)
Positive change: 28 (4.1%)
Negative change: 15 (4.1%)

No change: 165 (45.5%)
Decrease in sitting hrs: 30 (8.3%)
Increase in sitting hrs: 168 (46.2%)

No change: 195 (53.7%)
Decrease in sleeping hrs: 45 (12.4%)
Increase in sleeping hrs: 123 (33.9%)

“Significant change before COVID-19 pandemic and After lockdown release was assessed using McNemar-Bowsker test.
b*Significant change before COVID-19 pandemic and After lockdown release was assessed using Wilcoxon signed rank test.

¢*Significant change before COVID-19 pandemic and After lockdown release was assessed using Chi-square test.

Bolded information denotes the main habitual changes.

0.056*

0.077°

0.000

0.000

0.039°

000172

0.000"a

0.006

0.000®
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Characteristic N Percentage

(n=2363) or Mean (SD)
(Range)
Age 363 36.26 (8.54)
(20-59)
Sex
Male 125 34.4%
Female 238 65.6%
Marital status
Single 53 14.6%
Married 296 81.5%
Divorced 14 39%
Place of residence
Mecca region 253 69.7%
Riyadh region 36 99%
Eastern region 74 20.4%
Level of education
Higher education 75 20.7%
University 235 64.7%
Secondary a7 12.9%
Primary 6 1.7%
Occupation
Governmental employed 222 61.2%
Private Sector employee 28 7.7%
Freelancer 7 19%
Student 22 6.1%
Unemployed/housewife Retired 84 23.1%
Body Mass Index (Kg/m?) categories
Normal weight 9% 25.6%
Underweight 4 1.1%
Overweight 146 40.2%
Obese 120 33.1%
Income change after lockdown release
Income increased 50 13.8%
Income decreased 186 51.2%
No change 127 35.0%
Financial distress after lockdown release 121 33.3%
Chronic disease status 77 21.2%
History of psychiatic iliness 16 4.4%
Infection by COVID- 19 17 47%
DASS 21 results
Depression 136 37.5%
Anxiety o7 26.7%

Stress 60 16.5%





OPS/images/fpubh-09-728117/crossmark.jpg
©

2

i

|





OPS/images/fpsyt-12-720693/fpsyt-12-720693-t003.jpg
CAS

uLs

WRQoL

CD-RISC

DASS(D)

DASS(A)

DASS(S)

Waypoint

M=218
sD=3.11
M =16.53
8D =13.93
M=74
SD = 18.86
M =69.46
8D =14.39
M=1029
SD =9.99
M=683
SD=792
M=14.13
SD=1131

Site

RVH

M=3.70

8D =443
M =19.46
8D = 15.84
M=7699
SD=15.84
M=69.73
SD=9.03
M=11.42
SD=9.03
M=821

M=15.16
SD =948
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CAs

uLs

WRQoL

CD-RISC

DASS(D)

DASS(A)

DASS(S)

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

CAS

239
0.351*
0.000

233

-0.374™

0.000
234

—-0.196*

0.003
234
0.564"
0.000
230
0.672*
0.000
230
0.578™
0.000
230

‘Correlation is significant at the 0.01 level (2-tailed).

uLs

0.361**
0.000
233

233

—0.390"

0.000
230

—0.206"

0.000
230
0.580"
0.000
225
0.382"
0.000
225
0.456™
0.000
225

WRQoL

-0.374"
0.000
284
—0.390"
0.000
230

234
0.480™
0.000
231
0538
0.000
227
—0.463"
0.000
227
-0.541"
0.000

CD-RISC

-0.196
0.003
234
-0.296"
0.000
230
0.480"
0.000
231
1

235
-0.379"
0.000
226
-0.220"
0.001
226
-0.286™
0.000
226

DASS(D)

0.664"
0.000
230
0.580"
0.000
225
—0.538*
0.000
227
-0.379*
0.000
226
1

230
0.686™
0.000
230
0.801*
0.000
230

DASS(A)

0.672*
0.000
230
0.382*
0.000
225
—0.463"
0.000
227
-0.220"
0.001
226
0.686"
0.000
230
1

230
0.769™
0.000
230

DASS(S)

0.678™
0.000
230
0.456™
0.000
225
—0.541*
0.000
227
—0.286"
0.000
226
0.801**
0.000
230
0.769™
0.000
230
1

230
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Variable

Age

Profession

Total experience

Waypoint/RVH experience

Race/ethnicity*
N

Category

<30
31-50
51-65
~65
Nursing
Physician
Allied Health Professional
Other
<5 years
610
11-15
16-20
>20

<5 years
610
11-15
16-20
>20

Caucasian

*Small numbers in race/ethnicity not presented to protect identity.

Waypoint

19 (20.21%)
49 (52.12%)
26 (27.65%)
0
44 (46.80%)
0
33(35.10%)
17 (18.08%)
24 (25.53%)
20(21.27%)
13 (13.82%)
9(0.57%)
28 (20.78%)
40 (42.55%)
21(22.34%)
10 (10.63%)
11 (11.70%)
12 (12.76%)
84 (80.36%)
94

RVH

44(30.13%)
80 (54.79%)
19 (13.01%)
3(2.05%)
97 (66.89%)
12 8.275%)
27 (18.62%)
9(6.20%)
42 (28.96%)
33 (22.75%)
26 (17.93%)
18 (12.41%)
26 (17.93%)
68 (46.57%)
32(2191%)
13 (8.904%)
18 (12.32%)
15 (10.27%)
129 (87.75%)
146

X

X238, N =240) = 10.7

X%@,N =239) = 25.3

x2(4,N=239)=1.3

x2(4,N = 240) = 0.72

X2, N =232) =85

p-value

0.013

0.000

0.86

095

0.48
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Classification
angle

Government

Society

Individual

Category

Government
prevention
and

control

Timely
response

Positive
guidance

Negative
reinforcement

Psychological
counseling

Classification
description

Implement prevention and
control strategies, establish
emergency price monitoring
team, establish surplus
material monitoring
mechanism and network
public opinion monitoring. It
mainly includes price
monitoring, supply
monitoring, and network
public opinion monitoring

In response to panic buying
events that have occurred,
timely respond and publish
authoritative information,
mainly in the form of a
speech by the Department
Director to promote price
stability and sufficient
reserves

Social forces such as news
media and online celebrities
spread positive information,
s0as to guide people not to
participate in panic buying.
For example, release
sufficient information on
materials after field
investigation, and release
experts’ Analysis on
material supply, etc

Social forces such as news
media and online celebrities
refute rumors about
negative information, o as
1o guide people not to
participate in panic buying.
For example, labeling rumor
information, increasing the
exposure of rumor refutation
information, etc
Psychologists release ways
to rediuce stress on online
social media, caling on
people to not panic too
much and maintain a good
psychological state to
alleviate people’s panic
psychology

Data
volume

18

53

66
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Research direction

The causes

The intervention
mechanism

Specific perspective

The imbalance of commodity supply
and demand

Indlivicual panic emotions

The role of online social media
Government perspective: government
communication, government
prevention and control, etc
Enterprise perspective: maintain
market supply balance, regulate
product prices, et

Indivicual perspective: interpersonal
intervention, behavioral cognitive
therapy, etc

Comprehensive perspective:
combined with the three-dimensional
perspective of government,
enterprises and individuals

References

(16-18)
(19-22)
(23-26)

(17,27-29)

(13,30-33)

(34-37)
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Female (%)
Age, M  SD
Education level
Middle school (%)
High school (%)

Secondary vocational technical school (%)

University (bachelor degree) (%)
University (MD/PhD) (%)

Normal (n = 255)

87.06
21.28 +4.15

0.78
1.18
84.31
13.78

Mild (n = 41)

87.80
22,07 +£5.18

244
12.20
0
68.29
17.07

Anxiety level

Moderate (n = 94)

82.98

21.88+3.79

213
213
213
82.98
10.64

Severe (n = 34)

76.47
21414287

5.88
5.88
73.53
14.71

Extremely (n = 40)

67.50
22.08 +2.41

250
250
5.00
67.50
22.50
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Variable M+ SD 1 2 3

1. Attentional control  52.108 % 7.134

2. Physical concern 6.810 + 5.061 —0.329"

3. Cognitive concern ~ 6.461+4.788  —0.410"  0.782"

4. Anxiety 7647 £6950 -0.386" 0.551* 0595

‘0 < 0.01.
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Psychological materials*

No need
N=12545

Anxiety

symptoms

Non to mild, N (%) 12,043 (67.9)

ASR™ 24

Moderate to 502 (63.9)

severe, N (%)

ASR -24

Somatization

Non to mild, N (%) 11,718 (68.1)

ASR 34

Moderate to 827 (63.5)

severe, N (%)

ASR -34

PTSD

Asymptomatic, N 12,495 (67.8)
(%)

ASR 33
Possible PTSD, N 50 (52.1)
(%)

ASR =33
Depressive

symptoms

Asymptomatic, N 12,087 (68.0)
(%)

ASR 33
Symptomatic, N 458 (62.1)
(%)

ASR =33

<half of the days, 11,698 (68.0)
N (%)

ASR 32

half of the days, 847 (63.8)

N (%)

ASR =32
Suicidal

thoughts

<half of the days, 12,483 (67.8)
N (%)

ASR 1.1

=half of the days, 62 (62.6)

N (%)

ASR -11

Need
N =5,976

561"

5,692 (32.1)
-24
284/(36.1)

24
11678

5,500 (31.9)

-34

476 (36.5)

34
10.82§
5930 (32.2)

-83
46 (47.9)

33
10.98§

5,697 (32.0)

-33
279(37.9)

33
10.23§

5,495 (32.0)

-32
481(36.2)

32
1.19

5939 (32.2)

—11
37@7.4)

1.1

“Self-care and self-reacing of psychological materials.
**Apply self-leared stress management skills.

o < 0,05, #p < 0,01, §p < 0.001

x* (df=1)

Stress management skills**  x2 (df = 1)

6,841(38.6)
72
203 (25.8)

-72

6,697 (38.9)
88

347 (26.6)
-88

7,009 (38.0)

03
35(36.5)

-03

6,842 (38.5)

6.1
202 (27.4)

-6.1

6,707 (39.0)

99
337 (25.4)

-99

7,009 (38.0)

06
35(35.4)

-0.6

Need
N=11477

51.89§

10,894 (61.4)
-72
583 (74.2)

72
77.31§

10521 (61.1)

-88

956 (73.4)

88
0.10
11,416 (62.0)

-03
61(63.5)

03
36.76§

10,942 (61.5)

-6.1
535 (72.6)

6.1
97.23

10,486 (61.0)

-99
991 (74.6)

99
0.30

11,413 (62.0)

-06
64 (64.6)

0.6

Telephone hotline

No need
N=17,579

16,876 (95.2)
71
708 (89.4)

=71

16,398 (96.2)
73
1,181(90.6)

-73

17,502 (95.0)

66
77 80.2)

-66

16,924 (95.2)

76
655 (88.9)

-76

16,377 (96.3)

76
1,202 (90.5)

-76

17,496 (95.0)

50
83(83.8)

-50

Need
N =942

850 (4.8)
=71
83(10.6)

74

820(4.8)
-73
122(9.4)

73

923(5.0)

-66
19(19.8)

66

860 (4.8)

-76
82(11.1)

76

816(4.7)

-76
126 (9.5)

76

926 (5.0)

-50
16(16.2)

5.0

X2(df=1)  Online psychological counseling

No need
N =14,989

50.95§

14,402(81.2)
46
587 (74.7)

-46
53.11§
14,019 (81.4)
62
970 (74.4)

-62
43.23%
14,919(81.0)

20
70 (72.9)

20
58.01§

14,452(81.3)

57
587 (72.9)

-5.7
57.42§

13,956 (81.2)

30
1,033 (77.8)

-30
25.20§

14,916 (81.0)

1.8
73(73.7)

-1.8

*Adjusted Standardized Residuals. The larger the ASR, the larger the contribution of the cell to the overall chi-square test. We set + 3 as a significant difference.

Need
N =3,532

3,333 (18.8)
—46
199 (25.9)

46

3,199 (18.6)
-6.2
333 (25.6)

6.2

3,506 (19.0)

20
26(27.1)

20

3332 (18.7)

-57
200 (27.1)

5.7

3,237 (18.8)

-30
295 (22.2)

3.0

3,606 (19.0)

~18
26 (26.9)

18

x* (df=1)

20.76§

38215

202

32.36§

9.161

3.34
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Demographic Characteristics

Sex

Men, N (%)

ASRE

Women, N (%)

ASR

Age (y)

<25,N (%)

ASR

26-35, N (%)

ASR

36-45, N (%)

ASR

>45,N (%)

ASR

Education

College, N (%)

ASR
Undergraduate, N (%)
ASR

Master Degree, N (%)
ASR

Ph.D., N (%)

ASR

School section
Kindergarten, N (%)
ASR

Primary school, N (%)
ASR

Middle school, N (%)
ASR

University, N (%)
ASR

*The scores of GAD-7 <5, 5, 10, and > 15 represent non, mild, moderate, and severe anxiety symptoms, respectively.
5, 2 10, and > 15 represent non, mild, moderate, and severe somatic symptoms, respectively.

**The scores of PHQ-15 <5,

Anxiety symptoms*
Non to mild Moderate to
N=17,735 severe
N=786
3,757 (96.1) 152 (3.9)
12 -12
13,978 (95.7) 634 (4.3)
—12 12
2954 (97.7) 69(2.3)
58 -58
7,020 (96.6) 249(3.4)
44 —44
4,146 (95.0) 218(5.0)
-28 28
3,615 (93.5) 250 (6.5)
-77 77
2810(95.7) 127 (4.3)
-02 02
13,587 (95.8) 501 (4.2)
0.9 -0.9
1,281 (95.5) 61(4.5)
-06 0.6
57(89.1) 7(109)
-27 27
1,388 (96.7) 48(3.3)
18 -18
9,400 (96.3) 364 (3.7)
37 -37
6,651(95.1) 343 (4.9)
-35 35
206 (90.5) 31(05)
—47 a7

**PHQ-2 score > 3 indicates cliically significant depressive symptoms.

tp < 0.05, $p < 0.01, § < 0.001.

x?(df)

1.54 (1)

%8723)8

7.60(3)

38.83(3)8

Somatic Symptoms*

Non to mild
N=17,218

3,717 5.1)
58
13,501 (92.4)
-58

2,856 (94.5)
36
6,797 (93.5)
23
4,028 (92.3)
-20
3,637 (91.5)
-40

2,765 (94.1)
27
13,163 (92.8)
-12
1,232 (91.8)
-1.7
58(90.6)
-07

1,360 (94.7)
27
9,107 (93.3)
17
6,466 (92.5)
—21
285 (87.2)
—41

Moderate to
severe
N=12303

192 (4.9)
-58
1,111(7.6)
58

167 (5.5)
-36
472 6.5)
-23
336 (7.7)
20
328(85)
40

172 (69)
-27
1,015(7.2)
12
110(8.2)
1.7
6(9.4)
07

76(5.3)
-27
657 (6.7)
-17
528 (7.5)
21
42(12.8)
41

x*(df

34.16(1)§

2020@)§

9883 "

27.72@)§

**Adjusted Standardized Residuals. The larger the ASR, the larger the contribution of the cell to the overall chi-square test. We set + 3 as a significant difference.

Depressive symptoms***

Asymptomatic  Symptomatic
N=17,784 N=737
3,785 (96.8) 124(3.2)

29 -29

13,999 (95.8) 613(4.2)

—29 29
2,893 (95.7) 130 (4.3)
-10 10
7,007 ©6.4) 262(3.6)
241 -2
4,189 (96.0) 175 (4.0)
-0t 0.1
3,695 (95.6) 170 (4.4)
-15 15
2,834 (96.5) 108(3.5)
1.4 -14
13,602 (95.9) 576 (4.1)
-1.0 1.0
1,289 (96.1) 53(3.9)
0.1 -0.1
59 (92.2) 5078
-16 16
1,876 (95.8) 60(4.2)
-0.4 04
9,440 (96.7) 324(3.9)
49 —49
6,669 (95.4) 325(4.6)
-36 36
299 (91.4) 28(8.6)
-43 43

x*(df

8.45 (1)t

5.28(3)

4.44(3)

37.45(3) §
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Demographic
Characteristics

Sex
Men, N (%)

ASR™

Women, N (%)

ASR

Age (y)

<25, (%)

ASR

26-35, N (%)

ASR

36-45, N (%)

ASR

>45,N (%)

ASR

Education

College, N (%)

ASR

Undergraduate, N (%)
ASR

Master Degree, N (%)
ASR

Ph.D., N (%)

ASR

School section
Kindergarten, N (%)
ASR

Primary school, N (%)
ASR

Middle school, N (%)
ASR

University, N (%)
ASR

Sleep disturbance*

Non or less
than half of
the days
N=17,193

3,700 (94.7)
50
13,493 (92.9)
-50

2,797 925)
-07
6,760 (93.0)
07
4,086 (93.2)
1.0
3,570 (92.4)
~13

2,738(93.2)
09
18,167 (92.9)
04
1,235 (92.0)
—12
53(82.8)
-3.1

1,349 (93.9)
1.7
9,049 (92.7)
-08
6518(93.2)
15
277 (84.7)
-57

Over half of
the days
N=17328

209 (6.3)
-50
1,1197.7)
50

226 (7.5)
07
509 (7.0)
—o7
208 (68)
-1.0
295 (7.6)
1.3

199 (6.8)
—09
1,011 (7.1)
—04
107 8.0)
1.2
1(17.2)
341

876.1)
=17
715 (7.9)
08
476 (6.8)
-15
50(15.3)
57

24.76(3)§

2743)

167 @)+

36.80(3)§

Suicidal thoughts**

Non or less
than half of
the days
N=18422

3,883 (09.5)
00
14,534 (99.5)
00

3,003 (99.3)
-10
7,244 (99.7)
29
4,342 (99.5)
03
3,833 (99.2)
28

2918 (99.4)
-09
14,103 (99.5)
02
1,338 (99.7)
12
63(98.4)
—11

1,431 (99.7)
1.0
9,715 (99.5)
06
6951 (99.4)
—12
325 (99.4)
-02

*The sleep item asked the subjects how many days they had a problem of “difficulty faling asleep, difficulty sleeping, or excessive sleep” in the past 2 weeks.

**The sleep item asked the subjects how many days they had self-harm or suicidal thoughts in the past 2 weeks.

**Adjusted Standardized Resicuals. The larger the ASR, the larger the contribution of the cell to the overall chi-square test. We set = 3 as a significant dliference.

tp < 0.05, 1p < 0.01, § < 0.001.

Over half of
the days
N=99

21(05)
00
78(05)
00

20(07)
1.0
25(03)
29
22(05)
-03
32(0.8)
28

19.0.6)
09
75(05)
-02
403
-12
1(1.6)
1.4

5(03)
-1.0
4905
-06
43(0.6)
12
2(06)
02

0.00 (1)

1222(3) %

339(3)

2.02(3)
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Parameters

Intercept
Quarantine period
Second week
(Ref = First week)
Sex
Female
(Ref = male)
Age
401064
65 or over
(Ref = 1910 39)
Education Level
High school or less
(Ref = Tertiary education)
Incorme
Middle low
Middle high
High
(Ref = Lowest)
Marital status
Single
Divorced/Widowed
(Ref = Married)
Employment status
Employer/Self-employed
Economically inactive
Others
(Ref = Salaried workers)
Reason for quarantine
Entrants from abroad
(Ref = Contact tracers)
Place to quarantine
Other places
Place of parents/relatives
(Ref = My home)
Rationale for quarantine
Cortectly understood
(Ref = No)
Understanding of Instructions.
Perceived support
No. of people staying together
Fear to infection
Yes (Ref = No)
Self-rated Health state
Bad/Very bad
(Ref = Not bad)
Predisposing Depression
Yes (Ref = No)

OR

2.89

1.78

1.91

067
0.48

0.50
0.42
0.48

1.08
1.42

0.99
114
1.82

1.42

031

1.10

0.39

0.68

0.74

1.08

1.56

1.97

8.03

Depression
95% Cl
0.39 21.43
110 288
116 3.16
037 1.21
005 4.49
068 221
0.13 1.96
012 145
0.4 1.67
0.60 1.88
050 404
038 256
063 206
085 387
066 3038
0.04 252
051 234
021 072
052 091
055 099
090 130
038 6.49
0.80 484
2.96 2178

OR

131

4.18

131

051
0.87

0.90

0.46
0.66
0.46

0.53
0.10

0.98
1.88
3.95

0.63

0.78

2.02

051

0.72

0.66

1.05

7.22

2.00

329

Anxiety
95% CI [
0.09 20.00 2673
144 12,09 0009
069 250 ~0.174
024 1.08 ~0008
0.10 795 0082
0.40 203 -0.048
006 341 0082
011 401 0022
007 286 0047
0.26 1.10 -0.042
001 167 ~0.147
026 367 -0.085
087 4.06 ~0.008
1.60 979 -0.137
023 173 0091
0.10 6.39 0.152
083 492 -0.040
023 1.14 0177
051 1.08 0111
045 0.9 0074
083 138 -0.007
1.04 49.95 0.006
0.44 896 -0.562
060 18.07 -0.914

HRQol. was measured with EQ-5D index, Depression with PHQ-7, Anxiety with GAD-7. The bold values indicate statistically significant.

HRQOL

SE

0.282

0.081

0.061

0077
0.219

0.079

0.184
0.165
0.163

0.078
0.145

0.110
0.078
0.107

0.073

0.190

0.096

0.105

0.044

0.031

0.024

0.084

0.142

0.304

Pr> Il

<0.0001

NS

0.0046

NS
NS

NS

NS
NS
NS

NS
NS

NS
NS
NS

NS

NS
NS
0.0027
0.0109
0.0174
NS

NS

<0.0001

0.0027
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Variables

Quarantine days, Mean (SD)
Reason for quarantine, N (%)

Contacts traced

Inbound travelers
Knowledge on quarantine, N (%)

To protect others

To protect myself

Don't know

Others
Trust in Health Authorities, Mean (SD)
Understanding the instructions, Mean (SD)
Percsived support during quarantine, Mean (SD)
Essential supplies, Mean (SD)

652

779
356

1,089
44
3
17

400

4.44

373

358

Total

(N =1,135)

8.98)

(68.6%)
(31.4%)

(91.5%)
8.9%)
8.1%)
(1.5%)
093
©71)
(1.08)
(1.28)

651

354
211

518
20
22

412
4.49
371
357

Male
(N = 568)

(3:85)

(62.7%)
(87.3%)

©1.7%)
@7%)
(2.9%)
©07%
0.98)
©0.70)
(087
(1.32)

654

425
145

521
24
13
12

4.08

4.40

3.76

359

Female
(N =570)

@.10)

(74.6%)
(25.4%)

(91.4%)
(@.2%)
(2.3%)
@.1%)
0.93)
©.72)
0.92)
(1.25)

P-value

NS

<0.0001

NS

NS
0.0449
NS
NS
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Fear of COVID-19 Scale (FCV-198) Individual Items Total  Strongly Somewhat  Neither agree nor Somewhat  Strongly
disagree, n (%) disagree,n (%) disagree,n (%) agree,n (%) agree,n (%)

1. 1am most afraid of COVID-19 928 167 (18.0) 109 (11.7) 203 (21.9) 306(330) 143 (15.4)
2. It makes me uncomfortable to think about COVID-19 928 161 (17.3) 114 (12.3) 161 (17.3) 347(37.4)  145(15.6)
3. My hands become clammy when | think about COVID-19 928 803423 166 (17.9) 196 (21.1) 120(129)  83(5.7)
4. | am afraid of losing my life because of COVID-19 928 261 (28.1) 123 (13.3) 186 (20.0) 251 (27.0) 107 (11.5)
5. When watching news and stories about COVID-19 on social 928 177 (19.9) 98(10.6) 148 (15.9) 355(383)  150(16.2)
media, | become nervous or anxious
6. I cannot sleep because 'm worrying about getting COVID-19 928 461(49.7) 134 (14.4) 166 (17.9) 122(184)  45(48)
7. My heart races or palpitates when | think about getting COVID-19 928 378 (40.7) 130 (14.0) 158 (17.0) 190205  72(78)
FCV-19S score (total) 928

Mean (+5D) 19.1(7.3)

Range 71035
Level of fear of COVID-19 (FCV-19S categories) 928

Low (score 7-21) 571 (61.5)

High (score 22-35) 357 (38.5)
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Brief Resilient Coping Scale (BRCS) Indi
items

1. I ook for creative ways to alter difficut situations

2. Regardiess of what happens to me, | believe |
can control my reaction to it

3. I believe | can grow in positive ways by dealing
with difficult situations

4. I actively look for ways to replace the losses |
encounter in life

BROS score (total)
Mean (+SD)
Range

Level of coping (BRCS categories)
Low resilient copers (score 4-13)
Medium resilient copers (score 14-16)
High resilient copers (score 17-20)

Total

928
928

928

928

928
13.9(32)
41020
928
398 (42.9)
366 (39.4)
164 (17.7)

Does not describe Does not describe
me atall, n (%)

57(6.1)
45(4.8)

38(4.1)

38(4.1)

me, n (%)

80(8.6)
909.7)

59 (6.4)

75 @.1)

Neutral,
n (%)

407 (43.9)
321 (34.6)

265 (28.6)

337 (36.3)

Describes me,
n (%)

267 (28.8)
340 (36.6)

395 (42.6)

350 (37.7)

Describes me very
well, n (%)

17 (12.6)
182 (14.2)

171 (18.4)

128 (13.8)
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Characteristics

Total study participants
Age groups
18-29 years
30-50 years
260 years
Gender
Male
Female
Living status.

Live without family members (on your own/shared
house/others)

Live with family members (partner and/or children)
Residence location in Bangladesh
Urban
Rural
Born in Bangladesh
No
Yes
Completed level of education
Primary
Secondary
“Trade/Gertificate/Diploma
Degree (Bachelor)
Masters and above
Current employment condition
Unemployed/Home duties

Jobs affected by COVID-19 (lost job/working hours

reduced/afraid of job loss)

Have an income source (employec/Government
benefits)

Perceived distress due to change of employment status

Alittle to none
Moderate to a great deal

Self-identification as a frontline or essential service
worker

No
Yes
COVID-19 impacted financial situation
No
Yes
Co-morbidities
No
Psychiatric/Mental health problem
Other co-morbidities®
Multiple co-morbidities
Smoking
Never smoker
Ever smoker (Daiy/Non-daily/Ex)
Increased smoking in the last 4 weeks
No
Yes
Current alcohol drinking (last 4 weeks)
No
Yes
Increased aloohol drinking over the last 4 weeks.
No
Yes

Provided care to a family member/patient with
known/suspected case of COVID-19

No
Yes

Experience related to COVID-19 pandermic
No known exposure to COVID-19

1 had recent overseas travel history and was in
self-quarantine

I had been tested negative for COVID-19 but
self-isolating
I had been tested positive for COVID-19
Self-identification as a patient (visited a healthcare
provider in the last 4 weeks)
No
Yes
Healthcare service use in the last 4 weeks
Telehealth consultation/Use of national helpiine
In-person visit to a healthcare provider
Used both services
Level of fear of COVID-19 (FCV-19S categories)
Low (score 7-21)
High (score 22-36)
Level of coping (BRCS categories)
Low resilient coping (score 4-13)
Medium to high resilient coping (score 14—20)

Healthcare service use to overcome COVID-19 related

stress in the last 4 weeks
No
Yes

Moderate to very high
(score 16-50), n (%)

644
644
317 (49.2)
306 (47.5)
213.3)
644
284 (44.1)
360 (65.9)
634
60(9.5)

574/(90.5)
644
506 (78.6)
138 (21.4)
643
8(12)
635 (98.8)
639
101.7)
166 (26.0)
9(1.4)
230 (37.4)
214(33.5)
631
234(37.1)
71(11.9)

326 (51.7)

615

320 (52.0)

295 (48.0)
621

304 (49.0)
317 (51.0
644
215 (33.4)
429 (66.6)
638
395 (61.9)
36(5.6)
182 (20.7)
75(11.8)
644
513(79.7)
181 (20.9)
94
61(64.9)
33(35.1)
637
614 (96.4)
23(3.6)
19
13 (68.4)
6(31.6)
640

272 (42.5)
368 (57.5)
611
408 (66.8)
23(3.8)

130 (21.8)

508.2)
636

432 (67.9)
204 (32.1)
275
120 (43.6)
148 (53.8)
75)
644
345 (63.6)
200 (46.4)
644
281 (43.6)
363 (56.4)
633

585 91.7)
53(8.3)

Low (score 10-15),
n (%)

284
284
119 (41.9)
156 (54.9)
9(32)
284
176 (62.0)
108 (38.0)
274
34 (12.4)

240 (87.6)
284
168 (59.2)
116 (40.8)
284
9(32)
275 (96.8)
284
1449
91(32.0)
828
83(20.2)
88(31.0)
278
100 (36.0)
38(18.7)

140 (50.4)

274

190 (69.3)

84(30.7)
271

160 (59.0)
111 (41.0)
284
124 (43.7)
160 (56.3)
284
204 (71.8)
3(1.1)
57 (20.1)
20(7.0
284
238 (83.8)
46(16.2)
23
19 (82.6)
4(17.4)
281
274/(975)
7(5)

7
6(85.7)
1(143)
279

169 (60.6)
110 (39.4)
275
227 (82.5)
4(15)

34 (12.4)

10(36)
280

226 (80.7)
54(19.9)
86
31(36.0)
52(60.5)
3(35)
284
226 (79.6)
58(20.4)
284
117 (41.2)
167 (58.8)
277

261(94.2)
16(5.8)

Adjusted for: age, gender, ling status, residence location, bom in Bangladesh, education and employment.
“Cardiac disases/Stroke/Hypertension/Hyperlpidemie/Diabetes/Cancer/Chronic respiratory ilness.

Significant results are indicated as bold and italic.

Unadjusted analyses

p OR  95%Cl
1

0.036 074 0.55-0.98

0748 083 039-197
1

0000 207 1.55-2.75
1

0181 136 0.87-2.12
1

0000 040 029053
1

0044 260 099680
1

0.047 232 1.01-6.32

0570 143 042-493

0.002 3.66 1.60-8.39

0007 310 1.35-7.08
1

0336 080 0.50-1.26

0975 100 0.73-1.85
1

0000 209 1.54-282
1

0.006 1.50 1.13-2.01
1

0003 155 1.16-206
1

0003 620 1.89-20.4

0321 120 0.84-1.70

0013 1.94 115826
1

0139 132 091-191
1

0.101 257 081-8.18
1

0379 1.47 0.62-3.46
1

0378 277 027-284
1

0.000 2.08 1.56-2.77
1

0034 320 1.09-9.37

0000 212 1.41-3.21

0.004 278 1.38-559
1

0000 198 1.41-2.78
&

0233 074 0.44-122

0481 060 0.15-2.47
1

0.000 338 243-4.69
i

0490 091 068-1.20
1

0183 148 083263

Adjusted analyses

P

0.295
0.657

0.000

0.248

0.000

0.012

0.158
0.666
0.008
0.045

0.306

0.015

0.000

0.030

0.000

0.025
0.062
0.007

0.001

0.170

0279

0.389

0.000

0.024

0.000

0.015

0.000

0317
0.374

0.000

0.178

0.199

AOR

0.85
0.82

1.81

1.34
352
262

0.75

0.59

4.03
1.46
217

4.59

263

253

226

135
0.49

327

081

153

95% CI

0.62-1.16
0.35-1.94

1.33-2.47

0.82-2.16

0.27-0.54

1.34-10.5

0.78-4.72
0.35-5.07
1.38-8.96
1.02-6.70

0.44-1.30

0.38-0.90

1.63-3.29

1.04-2.15

1.49-2.84

1.19-13.7
0.98-2.16
1.24-3.80

1.32-3.09

0.67-9.32

0.66-4.22

0.04-4056

1.40-2.72

1.23-17.2

1.68-4.13

1.19-5.34

1.56-3.27

0.75-2.41
0.10-2.39

2.29-4.66

0.59-1.10

0.80-2.92
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M1 physical concern
M2 social concern
M3 cognitive concern
M total

Effect

—0.055
-0.036
-0.125
-0.216

BootSE

0.023
0018
0.033
0.028

95% confidence interval

Upper limit

—0.104
—-0072
—0.195
—~0.276

Lower limit

-0.013

0.001
—0.066
~0.164
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Characteristics

Total study participants
Age (in years)
Mean (D)
Range
Age groups.
18-29 years
30-50 years
260 years.
Gender
Male
Female
Location in Bangladeesh
Dhaka
Chottogram
Sylhet
Rejshahi
Rangpur
Khulna
Barisal
Myemensigh
Residence location in Bangladesh
Utban
Rural
Living status

Live without family mermbers (on your own/shared
house/others)

Live with family members (partner anc/or children)
Bor in Bangladesh
No
Yes
Completed level of education
Primary
Secondary
Trade/Certificate/Diploma
Degree (Bachelor)
Masters and above
Current employment condition
Unemployed/Housewife (No source of income)
Jobs affected by COVID-18 (lost job/working hours
reduced/afraid of job loss)

Have an income source (employed/Government benefits)
Perceived distress due to change of employment status
Alittle to none
Moderate to a great deal

Self-identification as a frontline or essential service worker
No
Yes

COVID-19 impacted financial situation
No
Yes

Co-morbidities
No
Muliple co-morbidities
Hypertension
Psychiatric/Mental health problem
Cancer
Chronic respiratory diseases
High blood lipids
Diabetes/High blood sugar
Heart diseases
Chronic orthopedic problems
Stioke

Smoking
Never smoker
Ever smoker (Daily/Non-daily/Ex)

Increased smoking in the last 4 weeks
No
Yes

Current alcohol drinking (iast 4 weeks)

No
Yes

Increased alcohol drinking over the last 4 weeks
No
Yes

Provided care to a family member/patient with known/suspected

case of COVID-19
No
Yes

Experience related to COVID-19 pandermic (multiple responses

possible)
No known exposure to COVID-19

1 had recent overseas travel history and was in self-quarantine

I had been tested negative for COVID-19 but self-isolating
| had been tested positive for COVID-19

Self-identification as a patient (visited a healthcare provider in the

last 4 weeks)
No
Yes

Healthcare service use in the last 4 weeks
Telehealth consultation/Use of national helpline
In-porson visit to a healthcare provider
Used both services

Healthcare senvice use to overcome COVID-19 related stress in

the last 4 weeks
No
Yes

Total, n (%)

962
962
322(10.7)
181076
962
453 (47.1)
478 (49.7)
3132
8
460 (49.6)
468 (50.4)
928
678 (73.1)
59(6.4)
18(1.9)
58(6.3)
343.7)
40(4.8)
2123)
20(22)
%8
674 (72.6)
254 (27.4)
%08
94(104)

814 (89.6)
%7
17(18)
910(98.2)
%23
252.7)
257 (27.8)
17(1.8)
322 (34.9)
302 (32.7)
909
334 (36.7)
109 (12.0)

466 (51.3)
889
510 (57.4)
379 (42.6)
892
464 (52.0)
428 (48.0)
928
339 (36.5)
589 (63.5)
%2
599 (65.0)
95 (10.3)
69(7.5)
39(4.2)
37(4.0)
28(3.0)
20 (2.2)
18.20)
708
5(05)
10.1)
928
751 (80.9)
177 (19.1)
17
80 (68.40)
37(31.6)
918
888 (96.7)
30(3.9)
26
19(73.1)
7(269)
919

441 (48.0)
478 (62.0)
886

635 (71.7)
27 3.0)
164 (18.5)
60(6.8)
916

658 (71.8)
258 (28.2)
361
151 (41.8)
200 (55.4)
1028)
915

846 (92.5)
69(75)
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Anxiety and Depression Checklist (K10) (last 4 weeks) Total

1. About how often did you feel tired out for no good reason? 928

2. About how often did you feel nervous? 928

3. About how often did you feel so nervous that nothing could calm you down? ~ 928

4. About how often did you feel hopeless? 928

5. About how often did you feel restless or fidgety? 928

6. About how often did you feel 5o restless you could not sit still? 928

7. About how often did you feel so depressec? 928

8. About how often did you feel that everything was an effort? 928

9. About how often did you feel so sad that nothing could cheer you up? 928

10. About how often did you feel worthless? 928

K10 score (total) 928
Mean (D) 21.082)
Range 101050

Level of psychological distress (K10 categories) 928
Low (score 10-15) 284 (30.6)
Moderate (score 16-21) 243 (26.2)
High (score 22-29) 246 (26.5)

Very high (score 30-50) 155 (16.7)

None,
n (%)

217 (23.4)
232 (25.0)
492 (63.0)
337 (36.9)
379 (40.8)
562 (60.6)
304 (32.8)
308 (33.2)
392 (42.2)
446 (48.1)

Alittle,
n (%)

179(19.3)
259 (27.9)
217 (23.4)
232 (25.0)
238 (25.6)
203 (21.9)
227 (24.5)
243 (26.2)
226 (24.4)
218 (23.5)

Sometime,
n (%)

377 (40.6)
332 (35.8)
174(18.8)
226 (24.9)
220 (23.7)
124 (13.4)
268 (28.9)
246 (26.5)
217 (23.4)
174 (18.8)

Most of the
time, n (%)

137 (14.8)
91(08)
42 (4.5)

110(11.9)
80(8.6)
34(3.7)

104 (11.2)

106 (11.3)
77(8.0)
64 (6.9)

Al the time,
n (%)

18(1.9)
14(15)
3003
23(2.5)
1(1.2)
5(0.5)
25 (2.6)
26(2.8)
16(1.7)
26(2.8)
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Outcome variable

Anxiety

Physical concern

Cognitive concern

Anxiety

Predictor

Gender
Attentional control

Gender
Attentional control

Gender
Adtentional control

Gender

Physical concemn
Cognitive concern
Attentional control

0.410

0.349

0.418

0.636

R?

0.168

0.122

0175

0.404

46.536

31.870

48.909

77.734

—2.583
-0.373

—1.500
-0.231

-1.097
-0.274

—1.565
0.284
0517

—0.166

—3.223"
-9.019"

~2.651"
~7.470"

—1.906*
-9.640"

—2.284"
3.562*
5.956*

—4.317*
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M1 physical concern
M2 cognitive concern

M total

Effect

—0.086
—-0.142
-0.207

BootSE  95% confidence interval
Upper limit  Lower limit
0024 -0.115 -0022
0032 -0.209 -0.086
0029 -0.268 ~0.154
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Outcome variable

Anxiety

Physical concern

Social concern

Cognitive concern

Anxiety

Predictor

Gender
Attentional control

Gender
Attentional control

Gender
Attentional control

Gender
Attentional control

Gender

Physical concern
Social concemn
Cognitive concern
Attentional control

0.410

0.349

0.371

0.418

0.639

0.168

0.122

0.187

0.175

0.409

46.536

31.870

36.696

48.909

63317

—2.583
-0.373

-1.590
-0.231

—1.004
-0.270

-1.097
-0.274

—1.569
0.239
0.134
0.456

-0.157

—3.223"
-9.019"

~2.651
~7.470

—1.608
—8.377

—1.906*
—9.640"

—2.207"
2890
1.942
4944

—4.067""
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Characteristics

Categorical variable
Hubei Province
Non-Hubei
Hubei
Gender
Male
Female
Ocoupation
Medical HOWs
Non-medical HCWs
Education
Associate
Bachelor's
Master's/Doctorate
Only child in one’s family
Yes
No
Marital status
Married
Other
Child status
No child
Have chidren
Age
<30
31-40
>40
Years of working
<10
11-20
>20
Sleep quality
Poor sleep quality
Normal sleep quality

*p <0.05, <0.001.

Yes

32 (60.4)
21(30.6)

14 (26.4)
39(73.6)

40(75.5)
13 (24.5)

10(189)
35(66.0)
8(15.1)

16(30.2)
37 (69.8)

43(81.1)
10(189)

12 (22.6)
41(77.4)

10(189)
27 (50.9)
16(30.2)

17 (32.1)
19 (35.8)
17 (382.1)

40 (75.5)
13 (24.5)

PTSD

No

200 (57.5)
148 (42.5)

110(31.6)
238 (68.4)

311(80.4)
37(10.6)

56 (16.1)
230 (66.1)
62(17.8)

118(33.9)
230 (66.1)

235 (67.5)
113 (32.5)

127 (36.5)
221 (63.5)

114 (32.8)
153 (44.0)
81(233)

159 (45.7)
112(32.2)
77 @2.9)

126 (36.2)
222 (63.8)

0.690

0.446

0.004*

0814

0.593

0.045"

0.048"

0.118

0.130

<0.001***
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Variable

PTSD

Age
<30
31-40
>40
Occupation
Medical HOWs
Non-medical HOWs
Years of working
<10
11-20
>20
Child status
No child
Have children
Sleep quality
Poor sleep quality
Normal sleep quality
Marital status
Married
Other
Constant
Nagelkerke R square

AR
OR (95%C1) p
NS
ref
0285 (0.129,0.625) 0002+
ref
NS
ref
NS
ref
5.695 (2.890. 11.220) <0.001***
ref
2453 (1.183,5.310) 0.023"
ref
2493
0.186

OR

3.968

High-risk area®

(95%C) P

NS

ref
NS

ref
NS

ref
NS

ref

(1.262, 12.478) 0018"
ref
NS

ref
1.423
0.133

PTSD, Post-traumatic stress disorder; NS, Not selected for adjusted logistic regression model; Ref, reference.
Dependent variable: *PTSD syndrome for all HCWs, ®PTSD syndrome for HCWSs from high-risk area, °PTSD syndrome for HCWs from low-risk area.
Predictive variables tested by Forward: conditional method: Age, Occupation, Years of working, Marital status, Child Status, Sleep quality.

*p < 0.05, <0.01,

< 0.001.

Low-risk area®

OR (95%C1) p

NS

ref

0.002**
ref
NS

0239 (0.098,0581)

ref
NS

ref
7.078 (3.004, 16.673) <0.001**

ref
NS

ref
-1.719
0.250





OPS/images/fpubh-10-842904/math_16.gif
My, ift=1
Mi(t— 1)+ Self; () — 1 %y (1),
Mt)={ ift>1UState;t—1)=1 (16)
Mi(t = 1)+ I e () = 2 # g (),
ift > 1U State; (f— 1) =0





OPS/images/fpubh-10-842904/math_15.gif
9)






OPS/images/fpubh-10-842904/math_14.gif
T (40— da) * TR(j) = TF (6)

Ii_net (£ + texam) = AT

(14)





OPS/images/fpsyt-12-696200/crossmark.jpg
©

2

i

|





OPS/images/fpubh-10-842904/math_6.gif
ds) *TR(j)

()





OPS/images/fpsyt-12-696200/fpsyt-12-696200-t001.jpg
Characteristics N or Mean Frequency

orSD
Hubei Province

Non-hubei 232 57.9%

Hubei 169 42.4%
Gender

Male 124 30.9%

Female 277 69.1%
Occupation

Medical HOWs 351 87.5%

Non-medical HOWs 50 12.5%
Education

Associate 66 16.5%

Bachelor's 265 66.1%

Master’s/Doctorate 70 17.5%
Only child in one’s family

Yes 134 33.4%

No 267 66.6%
Marital status

Married 278 69.3%

Other 123 30.7%
Child status

No child 139 34.7%

Have chidren 262 65.3%
Age

<30 124 30.9%

31-40 180 44.9%

>40 o7 20.2%
Years of working

<10 176 43.9%

11-20 131 32.7%

>20 [ 23.4%
Sleep quality

Normal sleep quality 235 58.6%

Poor sleep quality 166 41.4%
PTSD

Yes 53 13.2%

No 348 86.8%
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Variable HCWs from HCWs from

high-risk area low-risk area
PTSD symptoms 21 (12.4%) 32(13.8%)
Hyperarousal 5.253.934 499+ 4365
Intrusion 8105270 7.8+ 5.429
Avoidance 5.67 = 4.801 558 +5.021

0.690
0.257
0.041*
0.603

IES-R, The Impact of Event Scale (IES-R) scale was used to assess subjective stress
caused by traumatic events. IES-R total score > 33is identified to have PTSD symptoms.

HCWs, Healthcare workers; PTSD, Post-traumatic stress disorder.
*p < 0.05.
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Group Medical HCWs Non-medical P

HCWs
PTSD symptoms. 40 (11.4%) 13(26.0%) 0.004
Hyperarousal 4.98 £ 3.973 5.94 +65.423 0543
Intrusion 7.48 +5.256 816 £6.172 0.672
Avoidance 5.54 + 4.879 5.96 + 5.268 0.630

IES-R, The Impact of Event Scale (IES-R) scale was used to assess subjective stress
caused by traumatic events. IES-R total score >33 s identified to have PTSD symptoms.
PTSD, Post-traumatic stress disorder.

‘0 < 0.01,
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Variable Mean (SD) orn (%)  Missing n

Age 82,96 (7.99) 3
Gender 2
Male 40 (8%)
Female 458 (91.6%)
Education 4
Junior high 1(0.2%)
Senior high 16 (3.2%)
Gollege 441 (88.2%)
Master 36 (7.2%)
PhD 2(0.4%)
Occupation 18
Doctors 21 (4.2%)
Nurses 445 (89%)
Others 16(3.2%)
Contact with COVID-19 patients
Yes, direct contact 271 (54.2%)
Yes, indirect contact 140 (28%)
Yes, intern with direct contact 48(9.6%)
Yes, intern with indirect contact 41(8.2%)
Monitor 30
Home quarantine after contact with 6(1.2%)
COVID-19 cases
Home quarantine but no contact with 4(0.8%)
COVID-19 cases
No quarantine 460 (92%)
Number of COVID-19 tests 7
No 403 (80.6%)
q 32 (6.4%)
2 21 (4.2%)

Bormore 37 (7.4%)





OPS/images/fpsyt-12-705657/fpsyt-12-705657-t002.jpg
Post-traumatic stress disorder symptoms
Insomnia

Subthreshold

Moderate

Severe
Depressive symptoms

Mid

Moderate

Severe

Extremely severe
Anxiety symptoms

Mid

Moderate

Severe

Extremely severe
Stress

Mid

Moderate

Severe

Extremely severe

Percentage %

15.4
446
382
62
02
256
82
12
36
18
30.6
7
14
6
36
234
84
98
4
1.2
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h
2
3
4
5
6
7
8

Perceived Stigma

Depression

Anxiety

Stress

Selfstigma

Post-traumatic Stress Disorder
Insomnia

Fear of COVID-19

0.183*
0.205**
0.175*
0.261*
0.141%
0.127*
0.164*
165
1.90

0.831**
0.816™
0.166™
0.307**
0.496™
0.274*
5.72
7.41

0.838™
0.225*
0.369"
0.647*
0.333*
534
6.46

0.239"
0.318*
0.652*
0313
8.99
8.67

0.082
0.193*
0.365"

273
0.67

0342+

0444+
1.00
065

7 8
0.342* -
715 17.98

4.64 6.77
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Step 1
Constant

Age

Gender

Step 2

Constant

Age

Gender
Perceived stigma
Depression
Aniety

Stress.

Fear of COVID-19
Self-stigma

R? (Adjusted R?)
AR?

AF

1 Age and gender were adjusted for the models.

**p <0.001.

0737
0.008
0.110

—0.051
0.004
0.314
0,007

—0.004
0,055

—0.004
0,043

SE

0.123
0.004
0.106

0.131
0.003
0.004
0.013
0.013
0.016
0012
0.005

PTSD

0.096
0.046

0.045
0.133
0.022
-0.020
0.274
-0.024
0.386

27.2% (26.2%)

26.1%
34.863"

p-value

<0.001
0.033
0.301

0.698
0.248
0.001
0.579
0.792
0.001
0.756
<0.001

5.954
0.037
—0.850

2.184
—0.001
0.342
—-0.007
0018
0.342
0.305
0.137
0.007

SE

0.880
0.026
0.760

1.043
0.021
0.642
0.093
0.091
0.111
0079
0.033
0.032

365.

Insomnia

0.065
—-0.050

-0.002
0020
~0.003
0.014
0239
0.283
01471
0.009

1% (34.0%)

34.4%
42935

p-value

<0.001
0.150
0.264

0.037
0.954
0.594
0.944
0.845
0.002
<0.001
<0.001
0.818
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Statistical items

Number of positive comments
Number of negative comments
Number of neutral comments
Proportion of negative emotions

March

Material topic

1,422
647

1,661

17.8%

December

Material topic

1,912
901
2,100
18.3%
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Time

Information guidance-1
Information review-2
Official response-3
Psychological conseling-4
Supply monitoring-5

March %

16.8
0.0
39.4
12.4
31.4

December %

40.8
0.0
388
5.1
16.3
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Sex N (%)

Male 3,909 (21.1%)
Female 14,612 (78.9%)
School Setting N (%)

Kindergarten 1,436 (7.8%)
Primary School 9,764 (52.7%)
Middle/High School 6,994 (37.8%)
University 307 (1.8%)
Age N (%)

<2 3,023 (16.3%)
26-35 7,269 (39.2%)
36-45 4,364 (23.6%)
>45 3,865 (20.9%)
Education N (%)

Associate Degree 2937 (15.9)
Bachelor’s Degree 14,178 (76.6)
Master's Degree 1,342 (7.2)
Doctor's Degree 64 (0.3%)
Surrounding risk of infection N (%)

Staying at home with famiy 17,246 (93.1%)
Home Isolation from farmily 1,062 (6.7%)
Active volunteering 90 (0.5%)
Confirmed infection, in treatment 6(<0.1%)

Suspected infection, in quarantine 1(<0.1%)





OPS/images/fpubh-10-842904/fpubh-10-842904-t006.jpg
Plan number Combination type Maximum number  Time to reachthe Is the panic Time to stop

of buyers maximum number of  buying finally panic buying
buyers stopped
/ No intervention 1,000 3 No /
1 Combination Supply + Information 889 8] Yes 6
strategies

2 Supply + Offcal 869 2 Yes 5

3 Supply + Psychology 962 2 Yes 6

4 Information -+ Offical 899 3 No /

5 Information + Psychology 981 5 No /

6 Offical + Psychology 756 3 No /

7 Supply + Information + 869 2 Yes 5
Offical

8 Supply + Information + 896 2 Yes 7
Psychology

9 Supply + Offcal + 745 2 Yes 4
Psychology

10 Information + Offical + 756 3 No /
Psychology

/ Comprehensive plan 694 2 Yes 5

(Supply + Information + Offical + psycholog)
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Name
Ailt)

Mt
Silt)
E()
Selfilt)
State,(t)
orderi()
i nerlt)

N
Nit)
i)
Filt)
Q)
al)
lypo
TH(O
Igon(t)

PR

Description

Attitude of individual i toward panic buying behavior at
time t

Material demand of individual  at time t
Safety demand of individual i at time
Panic emotion of individual / at time t

Self experience of individual / at time ¢
Buying state of incividual  at time ¢

Panic buying order of individual  at time t

Influence of the information released by the neighbor of
individual i at time ¢ on its material demand

Neighboring number of individual j at time ¢

Panic buying neighboring number of individual i at time ¢
Total number of panic buyers at time ¢

Influence of neighbors of individual i at time ¢

Total amount of social materials at time t

Amount of social materials that individual i sees at time t
Information review results

Authenticity of the information sent by sender j at time t
Influence of the official response at time ¢ on individual
material needs

Influence of psychological counseling measures at time ¢
onindividual panic
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Description

Total number of persons

Weight of material needs (physiological needs) in
individual needs

Weight of safety needs in individual needs

Influence parameter that people see and hear about
material situation

Initial value of material supply
Initial value of safety supply
Conformity of individual i
Supply and demand threshold
Panic buying threshold

Influence weight of indlvicual demand on panic buying
behavior

Influence weight of panic emotion on panic buying
behavior

Influence parameters of information authenticity

Influence parameters of official response on material
demand

Influence parameters of psychological counseling on
material demand

Amount of materials moved from other places at time ¢

Intensity of the government's official response to material
supply at time t

Adjustment of panic emotion by psychological
counseling measures at time t

Delays caused by information review
Timeliness of official response
Timeliness of psychological counseling
Trust in neighbor j

Trust in government

Trust in opinion leader
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Category Factor

External environment Panic buying
atmosphere
Oficial material
measure

Internal environment Panic emotion

Measure

Information guidance

Information review

Official response

Supply monitoring

Psychological
counseling

Meaning

From the positive aspects of field visits, expert analysis,
and correct understanding of rumors, or from the
negative aspests of punishing rumors, punishing
price-raising behaviors, and other negative aspects to
guide the public not to participate in panic buying
Netizens (ordinary netizens, opiion leaders) who
participate in offine purchases may publish their
experience. If it does not match the actual supply of
materials, the information spread will be stopped;
otherwise the information spread will be encouraged
Timely respond and publish authoritative information of
panic buying incidents that have already ocourred
Mornitor the supply of materials in the market and
regulate timely to prevent problems such as shortage of
material$

Psychologists give suggestions to eliminate panic and
get rid of panic psychology
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Follow-up Interval, mean (SD)
Confinement Interval, mean (SD)
CDR, (n, %)

05

1

2

3

C-MMSE, mean (SD)
MOCA, mean (SD)
ADL, mean (SD)

NPI, (n, %)

Delusions

Hallucinations.

Agitation

Depression

Anxiety

Euphoria

Apathy

Disinhibition

Iritabiity

Aberrant motor behavior
Sleep disturbances
Appetite disturbances

Overal

Baseline Follow-up
14.07 £2.87
901+ 1.82
1.81+£0.89 1.83+091

20(9.8) 27 (13.2)
67 (32.7) 55(26.8)
60(29.9) 63(30.7)
58(283) 60 (29.3)

1650+ 8.16 14.96 902

12,60 +7.54 11.47 £ 8.18

30.97 + 13,60 36.67 + 18.61

8.15+ 10.35 10.40 £ 12.70
36(17.6) 34(16.6)
39(19.0) 47 (22.9)
58 (25.9) 46 (22.4)
56(27.3) 63(30.7)
53(25.9) 53(25.9)
629 10 (4.9)
73(35.6) 72(35.1)
20(9.8) 23(11.2)
70(34.1) 73(35.6)
41200 48(23.4)
57278 76(37.1)
39(19.0 37 (18.0)

p-value

0.038
ns
ns
ns
ns

<0.001
<0.001
<0.001

0.001
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

ns

AD
Baseline Follow-up
13.95 £ 2.61
889+ 1.91
1.92+082 1.91+083

- 76.3)
49(37.4) 38(29.0)
43(32.8) 49(37.4)
39(208) 37 (282)

15.64 732 14.24 £8.15
11.76 + 6.84 10.65 % 7.41
31.06 + 1331 37.40 % 18.12
7.27 £ 961 963+ 12,37
20(16.3) 17 (13.0)
21(160) 29 (22.1)
30 (22.9) 25 (19.1)
37 (282) 36 (27.5)
32 (24.4) 30 (22.9)
323 763
48 (36.6) 40(30.5)
969 12(92)
38(200) 42 32.1)
25 (19.1) 33(25.2)
27 (206) 43(32.8)
28(21.4) 25 (19.1)

p-value

ns
ns
ns
ns
ns
<0.001
<0.001
<0.001
0.028
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
0.035

ns

Cl, cognitive impaiment; AD, Alzheimer's disease; SD, standard deviation; CDR, Ciinical Dementia Rate; C-MMSE, Chinese Mini-Mental State Examination; MoCA, the Montreal Cognitive
Assessment; ADL, the activities of daily living; NP), the Neuropsychiatric Inventory.
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With COVID-19 pandemic Control OR, 95%Cl

Num. RCD proportion (1, %) Num. RCD proportion (n, %)
Overall 131 25 (19.1) 131 48(36.6)" 0.408 (0.232-0.716)"
Initial CDR
1 49 9(18.4) a7 19 (40.4) 0332 (0.131-0.839)"
2 43 1227.9) a7 16.(34.0) ns
3 39 4(10.3) a7 13 (35.1)° 0211 (0.061-0.726)"
ApoE genotypes
APOE s4 (+) 1 3(7.3) 19 8(42.1) ns
ApoE ¢4 () 30 7(233) 33 12 (36.4) ns
AB deposition
Positive 39 9(23.1) 49 20(40.8) ns
Negative 2 1(50.0) 3 0(0.0) ns
ApoE genotypes + Ap deposition
APOE ¢4 (+), AB (+) 10 2(20.0) 19 8 (42.1) ns
APOE &4 (+), AB () 1 1(100.0) 0 0(0.0) ns
ApOE £4 (), AB (+) 29 7 4.1) 30 12 (40.0) ns
APOE &4 (), AB () 1 1(100.0) 3 0(0.0) ns

In this study, only 55 patients, including 41 AD patients, in “cluring COVID-19 pandemic® group, and 52 patients with AD in control group had ApoE genotyping and AB deposition
records. RCD, rapid cognitive decline; AD, Alzheimer's disease; Num., number of samples; OR, odids ratio; Ci, confidence interval; COR, Clinical Dementia Rate; ApoE, Apolipoprotein
- AB, Amyloid B. *p < 0.05.
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Overall AD ODs Ml

(n = 205) (n=131) (n=60) (n=14)
Gender (n, %)
Male 102 (49.8) 61(46.6) 35(58.3) 6(42.9)
Female 103 (50.2) 70 (53.4) 25(41.7) 8(57.1)
Age, mean (SD) 7062 +7.96 7081754 7145 £ 775 6664+
11.60
Years of education (1, %)
0 12(6.9) 86.1) 467) 0(0.0)
1-6 32(15.7) 20 (15.4) 11 (18.3) 1(7.1)
7-9 55(26.8) 42(32.3) 12 (20.0) 1(7.9)
10-12 61(20.8) 30(23.1) 24(40.0) 7(60.0)
18+ 44(21.5) 30(23.1) 9(15.0) 5(35.8)
Marriage (n, %)
Married 162 (79.0) 104 (79.4) 47(78.9) 11(786)
Single 2(1.0) 108) 1(1.7) 0(0.0)
Divorced 42,0 2(1.5) 1(1.7) 1(7.9)
Widow 37 (18.0) 24(18.3) 11(183) 2(14.9)
Remarried 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Living states (n, %)
With spouse 156 (76.1) 103 (78.6) 44(73.9) 9(64.3)
With children 28 (13.7) 15 (11.5) 11 (18.3) 2(14.3)
Alone 14(6.8) 8(6.1) 4(67) 2(143)
Others? 73.4) 5(3.8) 117 1(7.1)
Courses of disease, mean (SD) 48,61 + 5267 + 4370 + 3171+
31.18 30.87 31.00 27.99
Smoking, yes (n, %) 55 (26.8) 34 (26.0) 19(31.7) 2(14.8)
Alcohol consumption, yes (1, %) 36(17.6) 23(17.6) 11(183) 2(143)
DM, yes (n, %) 31 (15.1) 19 (14.5) 10(16.7) 2(14.8)
Hypertension, yes (1, %) 72(35.1) 46 (35.1) 23(38.3) 3(21.9)
Heart disease, yes (n, %) 12(6.9) 8(6.1) 233 2(14.8)
Stroke, yes (1, %) 21(10.2) 14(10.7) 6(100) 1.1
AB deposition (n, %)
Positive 43(78.2) 39(95.1) 1019 3(60.0
Negative 12(21.8) 249 8(839) 2(40.0)
ApoE ¢4 genotypes (1, %)
ApoE &4 (+) 13(23.6) 11(26.8) 1(11.1) 1(20.0)
ApoE £4 () 42(76.4) 30(73.2) 8(839) 4(80.0)

2Others means lving with other relatives, friends, or in nursing home. Cl, cognitive impairment; AD, Alzheimer's dlisease; ODs, other dementias; MCI, mild cognitive impairment; SO,
standard deviation; DM, diabetes mellitus; AB, Amyloid B; ApoE, Apolipoprotein E.
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Variable

Avoidance
Sleep quality
Normal sleep quality
Poor sleep quality
Gender
Male
Female
Intrusion
Sleep quality
Normal sleep qualty
Poor sleep quality
Hyperarousal
Sleep quality
Normal sleep quality
Poor sleep quality
Occupation
Medical HOWs
Non-medical staff

Standardized
beta

1.0
0.221

1.0

0.113

1.0
0.336

1.0

0.462

1.0
0.098

PTSD, Post-traumatic stress disorder
Predictive variables tested by Enter method: Age, Occupation, Years of working, Merital
status, Chid Status, Sleep quelity, Hubei province, Gender, Ecucation and Only chid in

one’s family.
*p < 0.05, ***p < 0.001.

B (95% CI)

ref
2.207 (1.213, 3.200)

ref

1.198 (0.108, 2.288)

ref
3.660 (2,617, 4.703)

ref

3919 (3.148, 4.690)

ref
1.240 (0.022, 2.457)

<0.001***

0.031*

<0.001**

<0.001**

0.046*





