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Background: The coronavirus disease 2019 (COVID-19) pandemic has caused a significant impact on the physical and mental health of healthcare workers. This study assessed the psychological status of healthcare workers who were exposed to different risk-levels in China and explored the factors that affected their mental health.

Methods: Demographic, occupational characteristics, and mental health measurements were collected from 810 workers in 41 hospitals in China, through online questionnaires from February 11 to March 3, 2020. The degree of symptoms for fatigue, anxiety, and insomnia were assessed using the Chinese versions of the Fatigue Severity Scale, 7-item Generalized Anxiety Disorder Scale, and Insomnia Severity Index, respectively. Binary logistic regression analysis was performed to identify factors associated with mental health symptoms.

Results: All 810 participants completed the relevant questionnaires without missing data. The prevalence of fatigue, anxiety, and insomnia symptoms was 74.3, 73.7, and 61.7%, respectively. Nurses, women, and workers exposed to high-risk areas were more likely to report mental health problems (P < 0.05). After controlling for confounders, exposure to high-risk areas was independently associated with increased symptoms of fatigue, anxiety, and insomnia (fatigue among high-risk areas: OR, 3.87; 95% CI, 2.26–6.61; P < 0.001; anxiety among high-risk areas: OR, 2.66; 95% CI, 1.58–4.51; P < 0.001; insomnia among high-risk areas: OR, 2.83; 95% CI, 1.68–4.79, P < 0.001).

Conclusion: The study demonstrated significant differences in psychological symptoms among healthcare workers exposed to different levels of risk, and those in high-risk areas were more vulnerable to experiencing mental health symptoms. These findings emphasize the importance of giving due attention to healthcare workers, especially women, nurses, and those working in high-risk settings during the COVID-19 pandemic.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has had devastating effects worldwide. Globally, as of October 29, 2021, there were 245,373,039 confirmed cases of COVID-19, including 4,979,421 deaths, reported to the WHO (1). As of October 29, 2021, there were 97,080 confirmed cases on the Chinese mainland, according to data from the National Health Commission (2).

The experience of previous pandemics has demonstrated that, in addition to the direct damage to physical functioning of the affected, emerging virus outbreaks also negatively impact mental health, particularly that of healthcare workers (3–5). The World Psychiatric Association has repeatedly issued statements calling attention to the mental health of healthcare workers (6). Previous studies on severe acute respiratory syndrome (SARS), Ebola, Middle East respiratory syndrome, and influenza A (H1N1) pandemic have revealed that public health emergencies significantly increase the workload of healthcare workers who face higher mortality rates and greater risks of infection than other communities due to the nature of their work; these factors can contribute to psychological problems among healthcare workers (7–10). Similarly, since the outbreak of COVID-19, studies on medical mental health have revealed that medical staff were particularly prone to anxiety (11, 12) and insomnia (13) at the early stage of the epidemic, with a higher prevalence of insomnia (14).

As per the experiences from previous pandemics, the exposure risks experienced by each healthcare worker vary, which may lead to differences in working hours, stress, and ultimately, differences in their mental health (15).

Over the course of the COVID-19 pandemic, the World Psychiatric Association has highlighted the different risks of exposure to healthcare workers (6). However, previous studies mostly investigated mental health problems of medical staff using regional or individual hospitals (13, 16) and did not analyze the mental health status of workers with different exposure risks in the early pandemic.

Therefore, we collected information on healthcare workers (doctors and nurses) who were exposed to varying levels of risk in China to explore the factors affecting their mental health in the early stage of COVID-19. Participants from different hospitals in Wuhan, Hubei province, and cities in other provinces were enrolled in this survey to analyze potential risk factors associated with symptoms such as fatigue, anxiety, and insomnia by quantifying the extent of these symptoms in participants and comparing differences in exposure to different levels of risk. The purpose of this study was to assess the psychological health of healthcare workers who were exposed to various risks in China, which may also serve as an effective evidence to guide the improvement of mental health of healthcare workers in various risk areas.



MATERIALS AND METHODS


Participants and Procedures

This study is part of an investigation into mental health symptoms, associated risk factors, and relevant coping methods among healthcare workers across the country during the peak of COVID-19 in China. The 810 participants comprised staff (including 239 [29.5%] doctors and 571 [70.5%] nurses) from 41 hospitals during the early pandemic. Since Wuhan was the hardest-hit region, we sampled more hospitals in Wuhan, accounting for approximately three-quarter of the total sample size. This study was approved by the Clinical Research Ethics Committee of the Second Xiangya Hospital of Central South University.

The specific procedures were as follows. The survey was conducted on “Questionnaire Star,” a well-known online survey platform in China, from February 11 to March 3, 2020. The investigators distributed the link to the online questionnaire to workgroups at different hospitals through WeChat, spreading through a snowball sampling procedure (implying that each respondent was able to forward the link to another person). With informed consent, healthcare workers who received the link volunteered to participate in the study and could withdraw from the survey at any time. The online survey was anonymous and could only be completed once on the same device.



Measures
 
Demographic and Occupational Characteristics Data

Demographic information mainly included gender (male or female) and age (18–25, 26–30, 31–40, 41–50, or 51–60). Occupational characteristics data primarily included occupation type (doctor or nurse), technical title (junior, intermediate, or senior), type of hospital (secondary or tertiary), location (Wuhan, Hubei province outside Wuhan, or other cities outside Hubei province), designated hospitals (yes or no), current position (fever clinic, mild ward, intensive care unit, medical technology, or logistics), and exposure risk (low, medium, or high). For evaluating exposure risk levels, participants were asked to answer four questions related to exposure risk. First, they were asked to state the risk level of their local area (selected by themselves after consulting the local government announcement), and the following questions were set considering the different opportunities for medical staff to come into contact with patients: whether the protective materials at their posts were sufficient; whether they were in a front-line position; and what level of exposure risk did they think individuals have at work? These questions more clearly instruct participants to identify their individual exposure risk level, rather than simply filling in the risk level for their location.



Fatigue, Anxiety, and Insomnia Symptoms

Previous studies have revealed that in the early stages of the outbreak, medical staff are prone to fatigue, anxiety, insomnia, and other acute symptoms, whereas depression is relatively insignificant (11–13). To reduce the efforts for answering questions and assess the mental health status of healthcare workers more efficiently and quickly, we assessed symptoms of fatigue, anxiety, and insomnia using the Chinese version of the standardized measurement tools (17–19). It includes three scales. First, the Fatigue Severity Scale (FSS) is used to assess fatigue symptoms and consists of nine items with a total score ranging from 0 to 63, with 36 or more being subjective fatigue (17). Second, the Generalized Anxiety Disorder-7 (GAD-7) assesses the severity of anxiety over the past 2 weeks, which contains seven items with a total score ranging 0–21 (18). The relationship between total scores and severity was as follows: normal (0–4), mild (5–9), moderate (10–14), and severe (15–21) anxiety. Lastly, the Insomnia Severity Index (ISI), a self-report tool that assesses the intensity of insomnia during the previous 2 weeks, contains seven items with a total score ranging 0–28 (19). The corresponding relationship between the total score and severity of insomnia was normal (0–7), mild (8–14), moderate (15–21), and severe (22–28) insomnia.




Statistical Analysis

SPSS statistical software (version 26.0; IBM Corp) was used for data analysis. The ranked data are shown as numbers and percentages, calculated from the scores of each level for symptoms of fatigue, anxiety, and insomnia. To assess the intensity of each symptom between two or more groups, the non-parametric Mann–Whitney U-test and Kruskal–Wallis test were used. Binary logistic regression analysis was used to identify potential risk factors for fatigue, anxiety, and insomnia symptoms in participants, and the associations between risk factors and outcomes were presented as odds ratios (ORs) and 95% confidence intervals (CIs), after controlling for confounders such as gender, age, occupation type, technical title, type of hospital, location, departments, designated hospital, current position, and exposure risk. Statistical significance was set at P < 0.05.




RESULTS

In the study, 810 healthcare professionals completed the survey, of whom 239 (29.5%) were doctors and 571 (70.5%) were nurses. Among the respondents, 577 (71.2%) were exposed to high-risk areas, 163 (20.1%) were exposed to medium-risk areas, and 70 (8.6%) were exposed to low-risk areas. The primary distribution of the respondents across gender, age, job title, affiliated hospital, and risk area was as follows: women (662 [81.7%]), 26–40 years old (505 [62.4%]), junior technical title (422 [52.1%]), working in a tertiary hospital (537 [66.3%]), working in a designated hospital (622 [76.8%]), and belonging to medium or high-risk areas (740 [91.3%]; Table 1).


Table 1. Demographic and occupational characteristics of participants.
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The severity categories of fatigue, anxiety, and insomnia were measured in the total cohort and subgroups. Most of the participants had subjective fatigue (602 [74.3%]), anxiety (597 [73.7%]), and insomnia symptoms (500 [61.7%]). Compared with physicians, nurses were more likely to report severe symptoms of anxiety (86 [15.1] vs. 30 [12.6], P = 0.024) and insomnia (42 [7.4] vs. 12 [5.0], P = 0.001). Compared with men, women were more likely to report fatigue (505 [76.3%] vs. 97 [65.5%], P = 0.007), severe anxiety (97 [14.7%] vs. 19 [12.8%], P = 0.021), and moderate insomnia (123 [18.6%] vs. 17 [11.5%], P = 0.006). The healthcare workers who reported exposure to high-risk areas were more likely to experience fatigue, severe anxiety, and severe insomnia than those exposed to medium- and low-risk areas (fatigue: 462 [80.1%] vs. 106 [65.0%], and 34 [48.6%], P < 0.001; severe anxiety: 102 [17.7%] vs. 11 [6.7%], and 3 [4.3%], P < 0.001; and severe insomnia: 47 [8.1%] vs. 5 [3.1%], and 2 [2.9%], P < 0.001). Compared with those working in non-designated hospitals, participants working in COVID-19 designated hospitals were more likely to report symptoms of fatigue (476 [76.5%] vs. 126 [67.0%], P = 0.009) and severe insomnia (47 [7.6%] vs. 7 [3.7%], P < 0.001). Compared with healthcare workers in “Hubei outside Wuhan” and “outside Hubei,” healthcare workers in Wuhan were more likely to report symptoms of fatigue (472 [76.7%] vs. 36 [58.1%], and 94 [70.7%], P < 0.001), anxiety (94 [15.3%] vs. 10 [16.1%], and 12 [9.0%], P < 0.001), and insomnia (94 [15.3%] vs. 10 [16.1%], and 12 [9.0%], P < 0.001; Tables 2.1, 2.2).


Table 2.1. Severity categories of fatigue, anxiety, and insomnia measurements in total cohort and subgroups.
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Table 2.2. Severity Categories of Fatigue, Anxiety, and Insomnia Measurements in Subgroups.
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For all participants, the median (IQR) scores on the FSS, the GAD-7, and the ISI scales were 44.0 (35.0–53.0), 7.0 (4.0–12.0), and 9.0 (5.0–14.0), respectively. Similarly, nurses, women, individuals exposed to high-risk areas, and those working in COVID-19 designated hospitals in Wuhan had higher scores on all scales. Specifically, among all participants, nurses scored higher than doctors on fatigue (46.0 [36.0–54.0] vs. 42.0 [33.0–48.0], P < 0.001), anxiety (7.0 [5.0–12.0] vs. 7.0 [4.0–11.0], P = 0.004), and insomnia (10.0 [6.0–15.0] vs. 8.0 [4.0–13.0], P < 0.001) symptom scales. Women were more likely than men to report high scores for fatigue (45.0 [36.0–54.0] vs. 40.0 [30.3–49.0], P < 0.001), anxiety (7.0 [5.0–12.0] vs. 6.0 [2.0–10.0], P = 0.001), and insomnia (10.0 [6.0–15.0] vs. 8.0 [3.0–13.0], P = 0.001) symptom scales (Table 3.1). Compared with those exposed to medium- and low-risk areas, participants who were exposed to high-risk areas reported higher scores in the three scales (fatigue: 46.0 [38.0–55.0] vs. 40.0 [31.0–51.0], 35.0 [26.8–43.0]; anxiety: 8.0 [5.0–13.0] vs. 6.0 [3.0–9.0], 5.0 [1.0–7.0]; and insomnia: 10.0 [6.0–15.0] vs. 8.0 [4.0–12.0], 6.0 [1.8–9.0]; P < 0.001). Moreover, participants working in a designated hospital reported higher scores than those working in a non-designated hospital (fatigue: 42.0 [32.0–49.0] vs. 45.0 [36.0–54.0], P < 0.001; anxiety: 7.0 [5.0–12.0] vs. 6.0 [2.0–11.0], P = 0.001; and insomnia: 10.0 [6.0–15.0] vs. 8.0 [3.3–12.0], P < 0.001). Similarly, compared to the participants in other cities of Hubei province (other than Wuhan) and other provinces, those in Wuhan reported higher scores in the three scales (fatigue: 45.0 [36.0–54.0] vs. 37.5 [27.5–47.3] and 43.0 [34.0–49.0], P < 0.001; anxiety: 7.0 [5.0–12.0] vs. 5.5 [2.0–9.3] and 6.0 [3.5–11.0], P = 0.001; and insomnia: 10.0 [6.0–15.0] vs. 8.0 [4.0–11.3] and 8.0 [4.0–13.0], P = 0.002; Table 3.2).


Table 3.1. Scores of fatigue, anxiety, and insomnia measurements in total cohort and subgroups.
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Table 3.2. Scores of fatigue, anxiety, and insomnia measurements in subgroups.
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After controlling for confounding factors, binary logistic regression analysis revealed that nurses and women were more susceptible to fatigue (fatigue among nurses: OR, 0.54; 95% CI, 0.32–0.91; P = 0.022; fatigue among women: OR, 1.83, 95% CI, 1.07–3.14, P = 0.028). Compared with working in a secondary hospital, working in a tertiary hospital was associated with increased anxiety symptoms (OR, 1.45; 95% CI, 1.03–2.05; P = 0.032). Exposure to medium-risk areas was associated with increased anxiety symptoms than exposure to low-risk areas (OR, 1.91; 95% Cl, 1.06–3.45; P = 0.031). Compared with working in a non-designated hospital, working in a COVID-19 designated hospitals was associated with increased symptoms of insomnia (OR, 1.37; 95% CI, 0.95–1.97, P = 0.090). Exposure to high-risk areas was associated with increased fatigue, anxiety, and insomnia symptoms (fatigue: OR, 3.87; 95% CI, 2.26–6.61; P < 0.001; anxiety: OR, 2.66; 95% CI, 1.58–4.51; P < 0.001; and insomnia: OR, 2.83; 95% CI, 1.68–4.792; P < 0.001; Table 4).


Table 4. Risk factors for mental health symptoms identified by binary logistic regression.
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DISCUSSION

This study assessed the mental health of healthcare workers exposed to different risks in the early stages of the COVID-19 pandemic and analyzed the risk factors. In 2022, the global pandemic and the epidemic in China have once again reached a severe state, and the results of our study may strengthen the government's early attention to the mental health of medical staff and provide more perspectives and evidence for psychological prevention and intervening measure of healthcare workers. In this survey, a total of 810 healthcare professionals who were exposed to different risks in China received and completed all questions in the online questionnaire. All participants were divided into three groups based on their exposure risk: low-risk areas (70), medium-risk areas (163), and high-risk areas (577), and interregional differences were compared. Our results showed that most of the participants had mental health concerns, with symptoms of fatigue (74.3%), anxiety (73.7%), and insomnia (61.7%). In addition, nurses, women, those working in tertiary hospitals, in COVID-19 designated hospitals, in Wuhan, and those exposed to medium-and high-risk areas were more likely to exhibit symptoms pointing to mental health concerns. In all aspects of interest, exposure to high-risk areas was an independent risk factor for poor mental health.

Thus, the results of this study highlight that more attention should be given to the mental health of healthcare workers who reported exposure to high-risk environments.

This study indicated that a significant proportion of healthcare workers had fatigue symptoms, but the rate was significantly higher than in one study of frontline nurses in Wuhan that reported 35.06% of respondents having fatigue (20). Moreover, a previous study conducted early in the SARS outbreak in Taiwan, China, showed that 77.4% of respondents reported anxiety and worry, 52.3% experienced sleep problems, and obvious anxiety symptoms were more prominent in the initial stage (7). Therefore, the results of our study are consistent with those of previous studies. However, compared with studies among healthcare workers during the COVID-19 pandemic in China and Italy, our study showed higher rates of anxiety (13, 21–23). Furthermore, the percentage of healthcare workers with insomnia in our study was higher than the pooled prevalence of sleep disorders in Chinese healthcare professionals during the COVID-19 pandemic, which was ~45.1% (24). In the early pandemic period, longer working hours, a lack of protective equipment and supplies (25), and quarantine of self from family by healthcare workers significantly increased their perceived level of risk and psychological stress, which may exacerbate their daytime fatigue and affect mood and sleep patterns (14, 26, 27). In addition, the reasons why our study observed a higher rate of fatigue, anxiety, and insomnia may be due to differences in sample sources and sampling time. In this study, 71.2% of the participants worked in high-risk environments and may experience more work-related stress. Moreover, we discovered some differences in mental health between doctors and nurses, with nurses being more likely to experience fatigue, anxiety, and insomnia symptoms in the early pandemic period. Similarly, studies from other countries have revealed that the mental health burden on healthcare workers during the COVID-19 pandemic is significantly higher among nurses than doctors, owing to a greater exposure to both patients' and families' suffering and distress (28, 29).

More importantly, this survey showed that there were considerable disparities in the prevalence of fatigue, anxiety, and insomnia symptoms among healthcare professionals of different genders, with women scoring significantly higher than men. Similar results were also reported in a recent study of gender differences in mental health among healthcare workers during the COVID-19 pandemic (30). Moreover, it was consistent with earlier studies on healthcare professionals and the general public in the early stages of the SARS (7, 31) and COVID-19 pandemic (32, 33). Epidemiological studies have revealed that the lifetime prevalence of anxiety disorders is ~1.5-times higher in women than in men (34, 35), and adult women had significantly higher rates of insomnia reported (36–38). These differences may be influenced by many physiological factors, such as sex chromosome genes, sex hormones, and the activity of the hypothalamic-pituitary-adrenal axis (39, 40). Additionally, under significant stress, women tend to adopt more emotion-centered coping styles, such as complaint, avoidance, and self-blame, which are associated with increased symptoms of anxiety and insomnia (34).

What makes the study more remarkable is that it discovered that health care professionals at different exposure risks had different rates of mental health symptoms, with those in high-risk areas more likely to experience fatigue, anxiety, and insomnia. Moreover, it is an independent risk factor for poor mental health. Studies in China, Poland, Italy, Switzerland, and other countries during the COVID-19 pandemic have also revealed that front-line workers, especially those in high-risk areas, such as the intensive care unit, the infectious diseases unit, and the emergency departments, were at a much higher risk of anxiety, insomnia, and depressive symptoms than second-line workers (15, 41–43). This result may be due to the following reasons. First, the workload of front-line staff is overwhelming, especially during the outbreak of COVID-19, and the number of infections has increased sharply, and staff are more prone to fatigue symptoms, anxiety, and other psychological problems (44–47). Second, with regard to psychological aspects, compared with the staff in low-risk areas, the staff exposed to the high-risk setting and having a direct contact with a significant number of infected people, may have greater concerns about exposure to infection coupled with the patient's negative emotions, protective material shortage, lack of contact with family, and guilt from not being able to save each patient, leading to a significant increase in the psychological pressure of frontline staff (20, 26). Research has revealed that psychological stress is directly related to mental health problems such as anxiety and insomnia, and the greater the psychological stress, the higher the likelihood of these symptoms (45, 48, 49). The European Psychiatric Association also issued a statement highlighting the necessity of paying attention to psychological problems and early intervention among frontline workers (50). In addition, our study suggests that governments can allocate the number of mental health workers and the corresponding treatment model according to the level of exposure risk to more accurately maintain the mental health of healthcare workers and achieve a more effective use of resources.


Study Limitations

This study had some limitations. First, our study focused on risk factors affecting the mental health of healthcare workers and lacked analysis of protective factors during the pandemic. Recent research has argued that resilience, emotion regulation, and social support may play a protective role in healthcare workers during the pandemic, and these protective factors may be operating to grant healthcare workers the necessary resilience in facing the enormous challenges posed by the pandemic (51). Second, the study was cross-sectional, reflecting only the mental health of healthcare professionals at that point in time, and could not reflect causality. Third, all data were collected through self-reported questionnaires, which may have increased the recall bias. Moreover, a convenience sampling method was adopted to recruit participants, which may limit the representativeness of the samples and the generality of the research results to some extent. Finally, our survey did not consider respondents' prior mental and physical conditions, which may have had some impact on their reported results.

In conclusion, the study of healthcare workers revealed a significant prevalence of fatigue, anxiety, and insomnia, especially among women during the COVID-19 pandemic. The survey results also demonstrated significant differences in psychological symptoms among healthcare workers exposed to different levels of risk, in which those in high-risk areas are more vulnerable to experiencing mental health symptoms. These findings remind us to pay more attention to healthcare workers, especially women and nurses, and those working in high-risk settings during the COVID-19 pandemic, while providing them with more support, including medical material support, personnel support, family support, and as early as possible to carry on psychological intervention, to maintain their mental health.




DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Clinical Research Ethics Committee of the Second Xiangya Hospital of Central South University. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



AUTHOR CONTRIBUTIONS

LT, HB, DL, and XO contributed to the study concept and design. LZ and YS acquired and collected the data. YZ analyzed the data and drafted the manuscript. All authors read and approved the final manuscript.



FUNDING

This work was supported by grants from the National Natural Science Foundation of Hunan Province, China (2020JJ4807).



ACKNOWLEDGMENTS

We would like to thank all healthcare workers who participated in this study.



REFERENCES

 1. World Health Organization. WHO Coronavirus (COVID-19) Dashboard 2021. (2021). World Health Organization. Available online at: https://covid19.who.int/ 

 2. China TNHCo. Updates on the novel coronavirus outbreak up to October 29, 2020. (2021). Available online at: http://www.nhc.gov.cn/xcs/yqtb/202110/9f23a20db0b249ea93b2f2986a9e4ab5.shtml 

 3. Busch IM, Moretti F, Mazzi M, Wu AW, Rimondini M. What we have learned from two decades of epidemics and pandemics: a systematic review and meta-analysis of the psychological burden of frontline healthcare workers. Psychother Psychosom. (2021) 90:178–90. doi: 10.1159/000513733

 4. Preti E, Di Mattei V, Perego G, Ferrari F, Mazzetti M, Taranto P, et al. The psychological impact of epidemic and pandemic outbreaks on healthcare workers: rapid review of the evidence. Curr Psychiatry Rep. (2020) 22:43. doi: 10.1007/s11920-020-01166-z

 5. Kisely S, Warren N, McMahon L, Dalais C, Henry I, Siskind D. Occurrence, prevention, and management of the psychological effects of emerging virus outbreaks on healthcare workers: rapid review and meta-analysis. BMJ. (2020) 369:m1642. doi: 10.1136/bmj.m1642

 6. Adhanom Ghebreyesus T. Addressing mental health needs: an integral part of COVID-19 response. World Psychiatry. (2020) 19:129–30. doi: 10.1002/wps.20768

 7. Chong MY, Wang WC, Hsieh WC, Lee CY, Chiu NM, Yeh WC, et al. Psychological impact of severe acute respiratory syndrome on health workers in a tertiary hospital. Br J Psychiatry. (2004) 185:127–33. doi: 10.1192/bjp.185.2.127

 8. Li L, Wan C, Ding R, Liu Y, Chen J, Wu Z, et al. Mental distress among Liberian medical staff working at the China Ebola Treatment Unit: a cross sectional study. Health Qual Life Outcomes. (2015) 13:156. doi: 10.1186/s12955-015-0341-2

 9. Lee SM, Kang WS, Cho AR, Kim T, Park JK. Psychological impact of the 2015 MERS outbreak on hospital workers and quarantined hemodialysis patients. Compr Psychiatry. (2018) 87:123–7. doi: 10.1016/j.comppsych.2018.10.003

 10. Matsuishi K, Kawazoe A, Imai H, Ito A, Mouri K, Kitamura N, et al. Psychological impact of the pandemic (H1N1) 2009 on general hospital workers in Kobe. Psychiatry Clin Neurosci. (2012) 66:353–60. doi: 10.1111/j.1440-1819.2012.02336.x

 11. Cag Y, Erdem H, Gormez A, Ankarali H, Hargreaves S, Ferreira-Coimbra J, et al. Anxiety among front-line health-care workers supporting patients with COVID-19: a global survey. Gen Hosp Psychiatry. (2021) 68:90–6. doi: 10.1016/j.genhosppsych.2020.12.010

 12. Du J, Dong L, Wang T, Yuan C, Fu R, Zhang L, et al. Psychological symptoms among frontline healthcare workers during COVID-19 outbreak in Wuhan. Gen Hosp Psychiatry. (2020) 67:144–5. doi: 10.1016/j.genhosppsych.2020.03.011

 13. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with mental health outcomes among health care workers exposed to coronavirus disease 2019. JAMA Netw Open. (2020) 3:e203976. doi: 10.1001/jamanetworkopen.2020.3976

 14. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou P. Prevalence of depression, anxiety, and insomnia among healthcare workers during the COVID-19 pandemic: a systematic review and meta-analysis. Brain Behav Immun. (2020) 88:901–7. doi: 10.1016/j.bbi.2020.05.026

 15. Cai Q, Feng H, Huang J, Wang M, Wang Q, Lu X, et al. The mental health of frontline and non-frontline medical workers during the coronavirus disease 2019 (COVID-19) outbreak in China: a case-control study. J Affect Disord. (2020) 275:210–5. doi: 10.1016/j.jad.2020.06.031

 16. Huang JZ, Han MF, Luo TD, Ren AK, Zhou XP. [Mental health survey of medical staff in a tertiary infectious disease hospital for COVID-19]. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. (2020) 38:192–5. doi: 10.3760/cma.j.cn121094-20200219-00063

 17. Feng C, He Q, Wu Y, Hu X, Wu J, He X, et al. Psychometric properties of fatigue severity scale in Chinese systemic lupus erythematosus patients. Health Qual Life Outcomes. (2019) 17:71. doi: 10.1186/s12955-019-1141-x

 18. Qing Zhi Z, He YL, Liu H, Miao JM, Chen JX, Xu HN, et al. Reliability and validity of Chinese version of the Generalized Anxiety Disorder 7-item (GAD-7) scale in screening anxiety disorders in outpatients from traditional Chinese in ternal department. Chinese Ment Health J. (2013) 27:163–8. 

 19. Yu DS. Insomnia Severity Index: psychometric properties with Chinese community-dwelling older people. J Adv Nurs. (2010) 66:2350–9. doi: 10.1111/j.1365-2648.2010.05394.x

 20. Zhan YX, Zhao SY, Yuan J, Liu H, Liu YF, Gui LL, et al. Prevalence and influencing factors on fatigue of first-line nurses combating with COVID-19 in China: a descriptive cross-sectional study. Curr Med Sci. (2020) 40:625–35. doi: 10.1007/s11596-020-2226-9

 21. Suryavanshi N, Kadam A, Dhumal G, Nimkar S, Mave V, Gupta A, et al. Mental health and quality of life among healthcare professionals during the COVID-19 pandemic in India. Brain Behav. (2020) 10:e01837. doi: 10.1002/brb3.1837

 22. Liu CY, Yang YZ, Zhang XM, Xu X, Dou QL, Zhang WW, et al. The prevalence and influencing factors in anxiety in medical workers fighting COVID-19 in China: a cross-sectional survey. Epidemiol Infect. (2020) 148:e98. doi: 10.1017/S0950268820001107

 23. Farì G, de Sire A, Giorgio V, Rizzo L, Bruni A, Bianchi FP, et al. Impact of COVID-19 on the mental health in a cohort of Italian rehabilitation healthcare workers. J Med Virol. (2021) 94:110–8. doi: 10.1002/jmv.27272

 24. Xia L, Chen C, Liu Z, Luo X, Guo C, Liu Z, et al. Prevalence of sleep disturbances and sleep quality in Chinese healthcare workers during the COVID-19 pandemic: a systematic review and meta-analysis. Front Psychiatry. (2021) 12:646342. doi: 10.3389/fpsyt.2021.646342

 25. Simms A, Fear N, Greenberg N. The impact of having inadequate safety equipment on mental health. Occup Med. (2020) 70:278–81. doi: 10.1093/occmed/kqaa101

 26. The L. COVID-19: protecting health-care workers. Lancet. (2020) 395:922. doi: 10.1016/S0140-6736(20)30644-9

 27. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine and how to reduce it: rapid review of the evidence. Lancet. (2020) 395:912–20. doi: 10.1016/S0140-6736(20)30460-8

 28. Fino E, Fino V, Bonfrate I, Russo PM, Mazzetti M. Helping patients connect remotely with their loved ones modulates distress in healthcare workers: a tend-and-befriend hypothesis for COVID-19 front liners. Eur J Psychotraumatol. (2021) 12:1968141. doi: 10.1080/20008198.2021.1968141

 29. Fino E, Fino V, Mazzetti M, Russo PM. Tending and mending: affiliative responses to the COVID-19 pandemic by healthcare professionals in Italy. Psychol Trauma. (2020) 12:S171–3. doi: 10.1037/tra0000827

 30. Liu S, Yang L, Zhang C, Xu Y, Cai L, Ma S, et al. Gender differences in mental health problems of healthcare workers during the coronavirus disease 2019 outbreak. J Psychiatr Res. (2021) 137:393–400. doi: 10.1016/j.jpsychires.2021.03.014

 31. Lu Y, Shu B, Chang Y, Lung F. The mental health of hospital workers dealing with severe acute respiratory syndrome. Psychother Psychosom. (2006) 75:370–5. doi: 10.1159/000095443

 32. Jacques-Aviñó C, López-Jiménez T, Medina-Perucha L, de Bont J, Gonçalves A, Duarte-Salles T, et al. Gender-based approach on the social impact and mental health in Spain during COVID-19 lockdown: a cross-sectional study. BMJ Open. (2020) 10:e044617. doi: 10.1136/bmjopen-2020-044617

 33. Vloo A, Alessie R, Mierau J. Gender differences in the mental health impact of the COVID-19 lockdown: longitudinal evidence from the Netherlands. SSM Popul Health. (2021) 15:100878. doi: 10.1016/j.ssmph.2021.100878

 34. Altemus M, Sarvaiya N, Neill Epperson C. Sex differences in anxiety and depression clinical perspectives. Front Neuroendocrinol. (2014) 35:320–30. doi: 10.1016/j.yfrne.2014.05.004

 35. Asher M, Asnaani A, Aderka I. Gender differences in social anxiety disorder: a review. Clin Psychol Rev. (2017) 56:1–12. doi: 10.1016/j.cpr.2017.05.004

 36. Kocevska D, Lysen T, Dotinga A, Koopman-Verhoeff M, Luijk M, Antypa N, et al. Sleep characteristics across the lifespan in 1.1 million people from the Netherlands, United Kingdom and United States: a systematic review and meta-analysis. Nat Hum Behav. (2021) 5:113–22. doi: 10.1038/s41562-020-00965-x

 37. Theorell-Haglöw J, Miller C, Bartlett D, Yee B, Openshaw H, Grunstein R. Gender differences in obstructive sleep apnoea, insomnia and restless legs syndrome in adults - What do we know? A clinical update. Sleep Med Rev. (2018) 38:28–38. doi: 10.1016/j.smrv.2017.03.003

 38. Ford D, Kamerow D. Epidemiologic study of sleep disturbances and psychiatric disorders. An opportunity for prevention? JAMA. (1989) 262:1479–84. doi: 10.1001/jama.262.11.1479

 39. Zhang J, Lam S, Li S, Ma R, Kong A, Chan M, et al. A community-based study on the association between insomnia and hypothalamic-pituitary-adrenal axis: sex and pubertal influences. J Clin Endocrinol Metab. (2014) 99:2277–87. doi: 10.1210/jc.2013-3728

 40. Li S, Graham B. Why are women so vulnerable to anxiety, trauma-related and stress-related disorders? The potential role of sex hormones. Lancet Psychiatry. (2017) 4:73–82. doi: 10.1016/S2215-0366(16)30358-3

 41. Wańkowicz P, Szylińska A, Rotter I. Assessment of mental health factors among health professionals depending on their contact with COVID-19 patients. Int J Environ Res Publ Health. (2020) 17:5849. doi: 10.3390/ijerph17165849

 42. Rossi R, Socci V, Pacitti F, Mensi S, Di Marco A, Siracusano A, et al. Mental health outcomes among healthcare workers and the general population during the COVID-19 in Italy. Front Psychol. (2020) 11:608986. doi: 10.3389/fpsyg.2020.608986

 43. Wozniak H, Benzakour L, Moullec G, Buetti N, Nguyen A, Corbaz S, et al. Mental health outcomes of ICU and non-ICU healthcare workers during the COVID-19 outbreak: a cross-sectional study. Ann Intens Care. (2021) 11:106. doi: 10.1186/s13613-021-00900-x

 44. Virtanen M, Ferrie J, Gimeno D, Vahtera J, Elovainio M, Singh-Manoux A, et al. Long working hours and sleep disturbances: the Whitehall II prospective cohort study. Sleep. (2009) 32:737–45. doi: 10.1093/sleep/32.6.737

 45. Melchior M, Caspi A, Milne B, Danese A, Poulton R, Moffitt T. Work stress precipitates depression and anxiety in young, working women and men. Psychol Med. (2007) 37:1119–29. doi: 10.1017/S0033291707000414

 46. Zhou Y, Wang W, Sun Y, Qian W, Liu Z, Wang R, et al. The prevalence and risk factors of psychological disturbances of frontline medical staff in china under the COVID-19 epidemic: workload should be concerned. J Affect Disord. (2020) 277:510–4. doi: 10.1016/j.jad.2020.08.059

 47. Yang B, Wang Y, Cui F, Huang T, Sheng P, Shi T, et al. Association between insomnia and job stress: a meta-analysis. Sleep Breath. (2018) 22:1221–31. doi: 10.1007/s11325-018-1682-y

 48. Manzar M, Alghadir A, Khan M, Salahuddin M, Albougami A, Maniago J, et al. Anxiety symptoms are associated with higher psychological stress, poor sleep, and inadequate sleep hygiene in collegiate young adults-a cross-sectional study. Front Psychiatry. (2021) 12:677136. doi: 10.3389/fpsyt.2021.677136

 49. Fawzy M, Hamed S. Prevalence of psychological stress, depression and anxiety among medical students in Egypt. Psychiatry Res. (2017) 255:186–94. doi: 10.1016/j.psychres.2017.05.027

 50. Kuzman MR, Curkovic M, Wasserman D. Principles of mental health care during the COVID-19 pandemic. Eur Psychiatry. (2020) 63:e45. doi: 10.1192/j.eurpsy.2020.54

 51. Fino E, Bonfrate I, Fino V, Bocus P, Russo PM, Mazzetti M. Harnessing distress to boost growth in frontline healthcare workers during COVID-19 pandemic: the protective role of resilience, emotion regulation and social support. Psychol Med. (2021) 52:1–3. doi: 10.1017/S0033291721000519

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 Zhang, Li, Ouyang, Bai, Zhao, Shi and Tan. 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.



OPS/images/fpsyt-13-827076-t005.jpg
Scale Exposure risk

Low Medium High
FSS (fatigue) 35.0 40.0 46.0
(26.8-43.0) (31.0-51.0) (38.0-55.0)
GAD-7 (anxiety) 5.0 6.0 80
(10700 (3090  (60-130)
18! (insomnia) 6.0 80 100
(1890) (40120  (6.0-150)

52.478

49.875

44.507

0.000

0.000

0.000

Designated hospitals

Yes No
450 420
(86.0-54.0)  (32.0-49.0)
7.0 60
(6.0-120)  (2.0-11.0)
100 80
(60-150)  (83-12.0)

FSS, fatique severity scale; GAD-7, 7-item generalized anxiety disorder; [S], 7-item insomnia severity index.

-3.825

-3.226

—4.155

0.000

0.001

0.000

Wuhan

450
(86.0-54.0)
70
(6.0-12.0)
10.0
(60-15.0)

Location

Hubei
province

375
(27.5-47.3)
55
(20-93)
80
(4.0-11.3)

Outside
Hubei

430
(34.0-49.0)
60
@5-11.0)
80
(4.0-13.0)

19.653

13.726

12.18

0.000

0.001

0.002





OPS/images/fpsyt-13-827076-t006.jpg
Variable No. of symptomatic ~ Adjusted OR  P-value®
cases/ (95%Cl)
No. of total cases (%)

FSS, fatigue symptoms. 629/859 (73.2)
Occupation

Physician 170/239 (71.1) Reference

Nurse 432/571(75.7) 054 (032-091) 0022
Gender

Male 97/148 (65.5) Reference

Female 505/662(763)  1.83(1.07-8.14) 0028
Exposure risk

Low 34/70 (48.6) Reference

Medium 106/163 (650)  1.73(0.96-3.12)  0.068

High 462/577(80.1)  8.87 (226-6.61)  0.000
GAD-7, anxiety symptoms  621/859 (72.3)
Occupation

Physician 163/239 (68.2) Reference

Nurse 434/571 (76.0) 0.98 (0.6-1.6) 0.927
Gender

Male 99/148 (66.9) Reference

Female 498/662(75.2)  1.22(0.73-2.08) 0.444
Type of hospital

Secondary 188/273 (68.9) Reference

Tertiary 414/537 (77.1) 1.45(1.03-2.05)  0.032
Exposure risk

low 37770 (52.9) Reference

Medium 113/163(69.3)  1.91(1.06-3.45) 0081

High 447/577 (77.5) 266 (1.58-4.51) 0.000
11, insomnia symptoms 519/859 (60.4)
Occupation

Physician 128/239 (63.6) Reference

Nurse 372/571 (65.1) 1.1(0.7-1.72) 0.689
Gender

Male 76/148 (51.4) Reference

Female 424/662(640)  1.42(088-2.29) 0149
Designated hospitals

Yes 402/622 (64.6)  1.37 (0.95-1.97)

No 98/188 (52.1) Reference 0090
Exposure risk

Low 27/70 (38.6) Reference

Medium 84/163 (51.5) 1.65 (087-2.77)  0.140

High 38U/577 (67.4)  2.83(1.68-4.79)  0.000

FSS, fatigue severity scale; GAD-7, 7-item generalized amety disorder; ISl, 7-item
insomnia severity index; OR, odds ratio.
ap.value for each category vs. the reference.





OPS/images/fpsyt-13-827076-t003.jpg
Severity Exposure risk H P Designated hospitals z P Location H P
category

Low Medium High Yes No Wuhan  Hubeiprovince  Outside Hubei
Fss
No.fatigue 36(514) 57(350) 115(199) 52478 0000 146(235)  62(330)  -2613 0009 143 (233) 26(41.9) 39(29.3) 19653 0.000
Fatigue 34(486) 106(65.0)  462(80.1) 476(765)  126(67.0) 472 (76.7) 36 (58.1) 94(70.7)
GAD-7
Normal 3B@7.0)  50@07)  130(225) 49.875 0000 152 (24.4)  61(324)  —1.860 0.417 152 (24.7) 19 (30.6) 42(31.6) 13726 0.001
Mild 23(329) 76(466)  212(36.7) 246(395)  65(34.6) 235 (38.2) 23(37.1) 53(39.8)
Moderate 1(157)  26(160)  133(28.1) 134215 86(19.1) 134 (21.8) 10 (16.1) 26(19.5)
Severe 3(4.9 167 102(17.7) 90 (14.5) 26(13.8) 94 (15.3) 10 (16.1) 12(9.0)
1sl
Normal 43(614) 79485)  188(326) 44507 0000 220(35.4)  90(47.9)  -3657 0000 220(358) 30 (48.4) 60 (45.1) 12130 0.002
Mild 19(27.1)  61(37.4)  226(39.2) 237 (38.1) 69 (36.7) 231 (37.6) 25 (40.3) 50(37.6)
Moderate 6(8.6) 18(11.0  116(20.1) 18(19.0)  22(11.7) 115 (18.7) 6(9.7) 19 (14.3)
Severe 229 5@.1) 478.1) 47 (7.6) 7@7) 49 (8.0) 1(1.6) 430

FSS, fatique severity scale; GAD-7, 7-item generalized anxiety disorder; IS], 7-item insomnia severity index.





OPS/images/fpsyt-13-827076-t004.jpg
Scale  Total score Occupation (IQR) z P Gender (IQR) z P Ages (years) (IQR)

median (IQR)
Physician  Nurse Male Female 18-25 26-30
FsS 440 420 460  -3900 0000 400 450  -3633 0000 430 470
(atigue)  (35.0-530)  (33.0-48.0) (36.0-54.0) (80.3-49.0) (36.0-54.0) (87.0-540)  (37.0-54.0)
GAD-7 70 7.0 70 -2.846 0004 60 7 ~8287 0,001 70 7.0
(anxiety)  (40-120)  (40-11.0)  (5.0-12.0) (2.0-100)  (60-12.0) (4.0-100)  (5.0-12.0)
sl 90 80 100 -3958 0.000 80 100 8375 0.001 100 100
(insomnia)  (5.0-14.0) (40-13.0)  (6.0-15.0) (30-130)  (6.0-15.0) (6.0-14.0)  (6.0-15.0)

FSS, fatigue severity scale; GAD-7, 7-item generalized anxiety disorder; IS, 7-item insomnia severity index.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Mental Health Differences in Healthcare Workers Exposed to Different Risks During the Coronavirus Disease 2019 Pandemic



		Introduction



		Materials and Methods



		Participants and Procedures



		Measures



		Demographic and Occupational Characteristics Data



		Fatigue, Anxiety, and Insomnia Symptoms









		Statistical Analysis







		Results



		Discussion



		Study Limitations







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

Mental Health Differences in
Healthcare Workers Exposed to
Different Risks During the
Coronavirus Disease 2019 Pandemic





OPS/images/fpsyt-13-827076-t001.jpg
Characteristic

Gender
Male
Female
Ages (years)
18-25
26-30
31-40
41-50
51-60
Technical title
Junior
Intermediate
Senior
Type of hospital
Secondary
Tertiary
Location
Wuhan
Hubei province
Outside
Designated hospitals
Yes
No
Current position
Fover clinic
Mild ward
Intensive care unit
Mediical technology
Logistics department

Total (%)

810 (100.0)

148 (18.3)
662 (81.7)

119 (14.7)
217 (26.8)
288 (35.6)
149 (18.4)
37 (4.6)

422 (52.1)
315 (38.9)
73(9.0)

273 (33.7)
537 (66.3)

615 (75.9)
62(7.7)
133 (16.4)

622 (76.8)
188 (23.2)

64(7.9)
358 (44.2)
247 (30.5)
102 (12.6)
39(48)

Physician

239(29.5)

129 (54.0)
110 (46.0)

729
26 (10.9)
116 (48.5)
72 (30.1)
18(7.5)

56 (23.4)
125 (52.3)
58(24.3)

100 (41.8)
139 (58.2)

129 (54.0)
21(88)
89(37.2)

147 (61.5)
92 (38.5)

25 (10.5)
87 (36.4)
27 (11.3)
85(35.6)

15(6.3)

Occupation

Nurse

571(70.5)

1933)
552 (96.7)

112 (19.6)
191 (33.5)
172.(30.1)
77 (13.5)
1933)

366 (64.1)
190 (33.3)
15 (2.6)

173 (30.9)
308 (69.7)

486 (85.1)
41(7.2)
44(7.7)

475 (83.2)
96 (16.8)

39(6.8)

271 (47.5)

220 (38.5)
17 3.0)
24(4.2)

Low

7086)

25(35.7)
45 (64.3)

8(11.4)
14.20.0)
27 (3856)
16 (22.9)
5(7.1)

30 (42.9)
28(40.0)
12(17.1)

31(44.3)
39(55.7)

45 (64.9)
7(10.0)
18(25.7)

44 (62.9)
26(37.1)

467
43 (61.4)
5(7.1)
12(17.1)
6(86)

Exposure risk

Medium

163 (20.1)

27 (16.6)
136 (83.4)

18(11)
41(25.2)
69(42.3)
30 (18.4)

5@.1)

69(42.3)
78 (47.9)
16(9.8)

69(42.3)
94(57.7)

104 (63.8)
14(86)
45 (27.6)

113 (69.9)
50(30.7)

10(6.1)
74 (45.4)
29(17.8)
37 (22.7)

13(8.0)

High
577 (71.2)

96 (16.6)
481 (83.4)

93 (16.1)
162 (28.1)
192 (33.9)
103 (17.9)
27 (4.7)

323 (56.0)
209 (36.2)
45(7.8)

173 (30.0)
404 (70.0)

466 (80.8)
41(7.9)
70 (12.1)

465 (80.6)
112(19.4)

50(8.7)

241 (41.8)

213 (36.9)
53(0.2)
20(35)






OPS/images/fpsyt-13-827076-t002.jpg
Severity Total, No (%) Occupation z P Gender z P Ages (years) H P
category

Physician  Nurse Male  Female 1825 26-30 31-40 41-50  51-60
Fss
No.fatigue 208(257)  69(289) 139(243) -1344 0179 51(345) 157(287) -2703 0007 24(202) 48(22.1) 75(260) 49(329) 12(324) 5178 0270
Fatigue 602(743  170(71.1) 432 (75.7) 97 (655) 505 (76.3) 95(798) 160(77.9) 213(740) 100(67.1) 25(67.6)
GAD-7
Normal 213263  76(318)  137(24) -2257 0024 49(33.1) 164(248) -2308 0021 30252 47(21.7) 83(306) 41(27.5) 7(189 7315 0.120
Mid 311(384)  89(37.2) 222(38.9) 58(392) 253(38.2) 48(403) 86(396) 109378 59(396) 9243
Moderate 170210)  44(18.4)  126(22.1) 22(149) 148 (22.4) 21(176) 48(22.1) 56(19.4) 31(208) 14(37.8)
Severe 116 (14.3) 30(12.6)  86(15.1) 19(12.8) 97 (14.7) 20(16.8) 36(166) 35(122) 18(121)  7(18.9)
1sl
Normal 310(383)  111(46.4) 199(34.9) -8273 0001 72(486) 238(36) -2727 0006 47(395) 76(35) 116(403) 58(389) 13(35.1) 4974 0290
Mild 306 (37.7) 84(35.1) 222(38.9) 49(33.1) 257 (388) 45(37.8) 85(39.2) 107(37.2) 58(389) 11(29.7)
Moderate 140(17.3  32(134)  108(18.9) 17(115)  123(18.6) 21(176) 42(19.4) 48(167)  21(141) 8(16)
Severe 54 (6.7) 12(5.0 42 (7.4) 10(6.8) 44 (6.6) 6(5) 14 (6.5) 17 (6.9) 12@8.1) 5(13.5)

FSS, fatique severity scale; GAD-7, 7-item generalized anxiety disorder; [S], 7-item insomnia severity index.









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





