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Background: With the outbreak of the coronavirus disease 2019 (COVID-19) epidemic in China, the general public but also medical staff were confronted with psychological challenges, suffering from the highly infectious and unknown characteristics of COVID-19. In this study, we surveyed psychological symptoms including anxiety, depression, and sleep disorders in medical staff.

Method: A questionnaire star/WeChat link-based survey assessing the Generalized Anxiety Disorder 7-item scale, Patient Health Questionnaire-9 depression, the Insomnia Severity Index, Social Support scales in addition to lifestyle, and income level was conducted and included 8,288 medical staff from 24 provinces in China. Pearson Chi-square and Mann-Whitney U-tests were used to evaluate single risk factors and significant differences in psychological symptoms before and during the outbreak of COVID-19. Binary logistic regression analyses were conducted for the risk factors of anxiety, depression, and sleep disorder symptoms.

Results: Medical staff had a high incidence of psychological symptoms, which was more prominent during the COVID-19 epidemic. Comparatively, females, nurses, first-line department, never exercised, and low income were risk factors for psychological symptoms. Social support including objective support, subjective support, support utility, and regular sports over 3 times per week were protective and manageable elements that could protect from and manage the psychological symptoms of medical staff.

Conclusion: The susceptibility of psychological symptoms among medical staff should be of concern to policymakers and the public in the long-term, and the aggravation of mental health problems of medical staff could be eased by providing adequate social support during and after the COVID-19 outbreak.
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BACKGROUND

At the beginning of 2020, coronavirus disease 2019 (COVID-19) broke out in Wuhan, China; 81,062 patients were diagnosed and 3,204 patients died according to one report (Deng and Peng, 2020). Although China had previously experienced the severe acute respiratory syndrome epidemic (Qiu et al., 2018), the Chinese people were still caught off guard with COVID-19 (Huang C. et al., 2020). The Chinese government learned from previous epidemics (Zhang, 2020) and developed effective strategies for controlling COVID-19 by isolating cases and contact tracing (Hellewell et al., 2020). Prior to the onset of other inflection points, Doctor Wengliang Li strongly encouraged Chinese medical staff in the battle against COVID-19. However, COVID-19 still posed a challenge in Chinese society and medical staff standing on the frontline treating patients were suffering from pressure and phobia (Asmundson and Taylor, 2020).

COVID-19 was not only an infectious attack (Jin et al., 2020; Luo et al., 2020), but also resulted in a considerable mental health burden in the general Chinese population (Du, 2020) and among health care workers at the beginning and peak of the pandemic. Anxiety, depression, and sleep disorders were the most common psychological symptoms in frontline medical staff under stress (Yaribeygi et al., 2017) including emergency departments (Song et al., 2020), ICU (Hu et al., 2021), and territory hospitals (Huang J. Z. et al., 2020; Fu et al., 2021). Medical staff, including students and caregivers (Paiva et al., 2018), and professionals (Zerbini et al., 2020) were potentially at risk of developing psychological symptoms, which would affect their daily life and work. Notably, the medical and nursing staff working in Wuhan had a high incidence of mental health disturbances in the immediate wake of the viral epidemic (Kang et al., 2020). A similar situation was found in European countries (Hummel and Oetjen, 2021).

Medical staff were the backbone of the battle against the COVID-19 epidemic. For this battle to be successful, the psychological well-being of medical personnel was essential (Kang et al., 2020) and will have an impact even after the pandemic (Juan et al., 2020; Moreno et al., 2020). Researchers worked diligently to determine risk factors and protective elements for medical staff confronting psychological symptoms. Among many factors such as marriage status, gender, and age, social support was one of the intervenable elements. At the same time, coping strategies were suggested based on those studies (Chen et al., 2021). Social support could improve the psychological health of caregivers such as nurses (Pedro et al., 2008). Therefore, we conducted a questionnaire star/WeChat link-based survey of the common psychological symptoms of medical staff as well as demographic factors including sex, profession, lifestyle, and social support to obtain an adoptable method to improve the psychological health conditions in the epidemic background not only for Chinese medical staff but also health workers around the world.



METHODS


Subjects and Data Collection

An electronic WeChat-based survey was distributed to medical staff from 24 provinces in China. The questionnaire survey was carried out from February 18, 2020 to May 7, 2020. The 24 provinces in this survey included: Guangdong, Hubei (except Wuhan), Wuhan, Hainan, Jiangxi, Beijing, Henan, Hebei, Shanxi, Hunan, Jiangsu, Zhejiang, Xinjiang, Anhui, Sichuan, Fujian, Guangxi, Shanghai, Tianjin, Liaoning, Shandong, Heilongjiang, Shanxi, and Hong Kong. There were 1,911,317 doctors and 3,020,813 nurses in China according to the 2018 annual survey (see Supplementary Material), the province-specific data of the number of medical staff were not statistically available since the government simply divided those areas into several districts, and the data had not been taken into consideration. The sample size in our survey was 8,028, which accounted for 0.16% of the total of doctors and nurses in China. The questionnaire consisted of 36 items; the average time for the test was about 200 s and responses <60 s were excluded. The participants were largely classified into doctors and nurses, those categorized as belonging to medical staff but classified into other afflicted professions were excluded. Questionnaires reporting paradoxical answers for the same question (questions 4 and 36) were also excluded.



Ethical Aspects

The Research Ethics Committee of Hainan General Hospital approved the study protocol. All participants indicated their agreement to participate in the study via the electronic informed consent included in the survey.



Calculation of Sample Size

Estimates suggest that ~60% of the population of physicians who work in hospitals presented with psychological symptoms (Shanafelt et al., 2003). Accepting an estimate of absolute precision (i.e., how close the estimate is to the true value) of 10% and a level of significance of 1%, the minimum estimated sample size was 160 physicians 8. Our sample was larger than this and the survey not only sought to explore the prevalence of anxiety, depression, and sleep disorders, but also provided suggestions to the participants along with an evaluation of how to better manage psychological symptoms.



Questionnaire and Evaluation

The questionnaire asked for participants' gender, profession (doctor or nurse), marital status, income level, lifestyle including smoking, alcohol, frequency of exercise, and other things significant to a medical history. The Social Support Scale (SSS) was also used to examine the underlying causes and solutions of psychological symptoms. The SSS (Supplementary File, Data Sheet 1) was developed by Professor Xiao Shuiyuan, which included objective support, subjective support, and support utility (Yuan, 1994). Medical staff were also classified as belonging to first-line departments like the intensive care unit (ICU), fever clinic, emergency, infectious diseases, respiratory unit, and critical care, and second-line departments which included other clinical departments. The Generalized Anxiety Disorder 7-item (GAD-7), Patient Health Questionnaire-9 (PHQ-9) depression, and Insomnia Severity Index (ISI) scales were used for the evaluation of psychological symptoms. GAD-7 scores ≥5 were considered positive in measuring anxiety; PHQ-9 scores ≥5 were considered positive in measuring depression; ISI scores ≥8 were considered positive for measuring sleep disorders. After the survey, participants were provided with a survey evaluation and given suggestions to reduce anxiety, depression, and sleep disorders to help them cope with their problems. The Chinese and English versions of the questionnaires are included (Data Sheet 2, 3). We designed the questionnaire to cover both pre- and post-epidemic periods to compare the psychological symptoms of medical staff. So, the population was the same.



Statistical Analyses and Results Presentation

Variables were individually compared based on diagnoses of anxiety (yes/no), depression (yes/no), and sleep disorders (yes/no). Categorical and continuous variables were analyzed using the Pearson Chi-square test and Mann-Whitney U-test, respectively. Pairwise comparisons of statistically significant data from the Pearson Chi-square test were performed using the Z-test and the Bonferroni method was used to obtain the p-value. The Sigma Plot software was used to compare social support between groups. Variables associated with p < 0.10 in the univariate analyses were included in a binary logistic regression model to identify the risk factors of anxiety, depression, and sleep disorders. A two-tailed p-value of < 0.05 was considered statistically significant. All statistical analyses were conducted using SPSS for Windows version 23 (SPSS, Inc., Chicago, IL, USA). Cytoscape 3.6 was used for the presentation of the statistical results (Shannon et al., 2003).




RESULTS


Population Description

There were 8,082 medical workers from 24 provinces of China who participated in the survey. Of these, 7,071 questionnaires from doctors and nurses were included for further statistical analysis. The Consolidated Standards of Reporting Trials flow diagram is shown in Figure 1. There were 2,037 males (29%), and 5,034 females (71%). A large proportion of participants were in the 21–30 years age group, accounting for 43% of all participants. There were 3,693 doctors (52%) and 3,378 nurses (48%), 5,069 (72%) were married, and 2,549 (36%) were doctors and nurses from first-line departments. Most doctors and nurses (n = 3,288, 46%) were paid RMB 50,000–100,000 annually. Participants' demographic characteristics are shown in Table 1.


[image: Figure 1]
FIGURE 1. Cohort diagram.



Table 1. Demographic characteristics of the participants.
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Anxiety, Depression, and Sleep Disorder Scores and Prevalence Before and During COVID-19

Due to the imbalance of the samples in the provinces, we did not carry out statistical comparisons of the incidence of psychological symptoms of the surveyed medical staff among provinces (Figure 2A). The overall incidence of anxiety among the Chinese medical staff was 34.7% and the mild anxiety incidence was 24.8%. The district distribution of anxiety incidences is presented in Figure 2A: the incidence for Wuhan was 40%, and the incidences for Guangdong and Hainan were under 40%, several provinces had an incidence over 50%. However, the sample of surveyed participants in most provinces was small and should be under-estimated. Compared to the previous period, the percentages of anxiety, depression, and sleep disorders were evidently higher during the COVID-19 outbreak when compared with before. The most significant increase in anxiety, depression, and sleep disorders was clustered in the mild grade as illustrated in Figure 2B.


[image: Figure 2]
FIGURE 2. Psychological symptom percentage and anxiety incidence distribution.


As indicated in Figure 3, the incidence among the Chinese medical staff of anxiety, depression, and sleep disorders were 35, 36, and 37%, respectively, during COVID-19, and 25, 28, and 26%, respectively, before the outbreak. The anxiety, depression, and sleep disorders percentages were evidently higher during the pandemic compared with before. The graded anxiety, depression, and sleep disorders percentages were similar to the whole psychological symptom spectrum.


[image: Figure 3]
FIGURE 3. Anxiety, depression, and sleep disorders incidence before and during COVID-19 outbreak.




Multivariate Analyses

All variables with p < 0.10 in the univariate analyses (Table 2) were included in binary logistic regression models for each analyzed outcome. Those working in first-line departments such as the ICU, fever clinic, emergency, infectious diseases, respiratory, and critical care were more likely to develop anxiety (OR = 1.979, p < 0.01), depression (OR = 1.468, p < 0.01), and sleep disorders (OR = 1.979, p < 0.01). Medical staff who never exercised were also susceptible to anxiety (OR = 2.045, p < 0.01), depression (OR = 1.979, p < 0.01), and sleep disorders (OR = 1.557, p < 0.01). The three dimensions of social support of objective support, subjective support, and support utility could protect the medical staff from suffering from anxiety, depression, and sleep disorders, as shown in Tables 2, 3. Gender, marital status, profession, income level, smoking, and alcohol presented group differences but failed to achieve significant correlations with the psychological symptom outcomes. The candidate risk factors were grouped into candidate, protective, significant protective, and significant risk factors for anxiety, depression, and sleep disorders based on the statistical results (Figure 4).


Table 2. Variables of psychological symptoms of Chinese medical staff during COVID-19.
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Table 3. Binary logistic regression analysis of variables.
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FIGURE 4. Roadmap of risk factors and protective elements for psychological symptoms of medical staff during COVID-19 pandemic.





DISCUSSION

The psychological health of medical staff guarantees effective and persistent defense against epidemics or other chronic diseases such as cancer or dementia (Busis et al., 2017; Zhou et al., 2017). However, during the COVID-19 epidemic, physicians were confronted with increasingly prevalent burnout (The, 2019a). In addition to work-related exhaustion, Chinese medical staff became aware that there were conflicting relationships between doctors and patients, already recognized in the period 2013–2016 (Cai et al., 2019) and emphasized in 2019, which emerged from events reported in the news and from the medical society (Chen et al., 2020). This situation also received attention and solidarity from the Lancet (The, 2020). The exhaustion of medical staff was rarely considered by the public, and the more established social and political policy aspects were avoided by the media and public. However, the COVID-19 outbreak and the heroic behavior of Doctor Wenliang Li reminded the majority of Chinese society and media that medical staff represent the backbone of this battle against COVID-19. In this report, based on the surveyed result, we urge for manageable protective factors against the psychological distress of medical staff. Also the persistent concern for social respect, acceptance, and care of medical staff both in China and world wide (The, 2019b) need to be considered.

In our survey, as indicated in Figure 3, the incidence of anxiety, depression, and sleep disorders in Chinese medical staff was 35, 36, and 37%, respectively. The result was in accordance with a meta-analysis review on a large population based on 66 studies with 221,970 subjects, which showed an overall pooled prevalence of depression, anxiety, and insomnia of 31.4, 31.9, and 37.9%, respectively (Wu et al., 2021). Meanwhile, the incidences of psychological symptoms were not consistent. Take anxiety for example, it was reported as 74% (Shrestha, 2020) in a tertiary care center in Nepal, 23% in Wuhan (Huang J. Z. et al., 2020), 11.4% in Gansu (Zhu et al., 2020), and 30.4% (Liang et al., 2020) in a hospital-based survey outside Wuhan in China. The reported differences might also be explained by sampling criteria, but in any case it is important to highlight the high incidence of acute distress including depression, anxiety, and sleep disorders among medical workers during COVID-19.

Among risk factors, being female was related to a higher risk for developing psychological symptoms, which is consistent with other Chinese surveys (Li G. et al., 2020; Wang et al., 2021). It is reported that medical staff aged 21–40 years are in a more vulnerable position in terms of their mental health (Ahmed et al., 2020), and we could also see that the middle age group was more vulnerable to psychological symptoms in our survey (as shown in Figure 4 and Table 3). Working in a first-line department was also a risk factor. Understandably, medical staff standing at the front line should receive more care to protect them from mental disorders (Zhan et al., 2020). Lack of exercise was a risk factor for all the psychological symptoms (as shown in Figure 4 and Table 3), and the benefit of exercise for mental health was recognized (Mikkelsen et al., 2017). A low-income level was a risk factor for psychological symptoms in our survey. Medical staff with low income, medium-low income, and very low income levels were all susceptible to anxiety, staff with a medium-low income level were also vulnerable to depression and sleep disorders. It has been reported that income level is related to mental health both in developed countries such as Canada (Bartram, 2019) and developing countries such as Turkey (Kose, 2020).

Among the protective factors of psychological symptoms, social support was a manageable element, which we chose to discuss in detail. The high prevalence of anxiety and depression was also related to social media exposure when social support was scarce (Gao et al., 2020). Continued acknowledgment of medical staff by hospital management and the government, provision of infection control guidelines, specialized equipment, and facilities for the management of COVID-19 infection should be recognized as factors that may encourage medical staff to work during future epidemics (Cai et al., 2020). Also, the psychological symptoms brought about by the epidemic could be eased by enhancing social support (as shown in Figure 4 and Tables 1, 2), which may be adoptable in the current situation. The Chinese national culture has its intrinsic characteristics of emphasizing the social value of the individual and a consciousness-like “mianzi.” “Mianzi” can be translated as “face,” but connotes more dignity and respect rather than the physical organ of the face. This is also a double-edged sword, due to the emphasis of external acceptance, people put the group requirements of society first and inner personal requirements second. This custom and practice could lead to quick action during emergencies such as an epidemic but also a high incidence of psychological symptoms of susceptible individuals. Social support means a social structure that does not judge or blame but listens and comforts (shown in the translated version of SSS in the Supplementary Material). The concept and realization of social support could be an effective method to improve nursing quality. Compared with money as a typical objective support element, which was the only protective element for sleep disorders, subjective support and support utility were more essential and stable protective factors for medical staff for anxiety, depression, and sleep disorders (as shown in Figure 4 and Table 3). A paralleled study showed that initiated and sustained person-centered communication as subjective support could ease both the psychological distress of the medical staff and infected older adults despite multiple challenges brought by the pandemic (Li J. et al., 2020). Thus, we also believe that social support will be helpful for the public. In addition to social support, exercise was also an adaptive way to enhance immunity for the fight against the epidemic. As indicated in our survey, getting more than 20 min of exercise per day should be encouraged and implemented by the medical staff dealing with the epidemic to protect them from anxiety and depression (as shown in Figure 4 and Table 3). Exercise should also be adopted into daily life to maintain mental health (Deslandes et al., 2009).



CONCLUSION

The results indicated that the medical staff had a high incidence of psychological symptoms, which were more prominent during the COVID-19 outbreak. Comparatively, being female, a nurse, working in a first-line department, never exercising, and having a low income were risk factors for psychological symptoms. Social support including objective support, subjective support, support utility, and regular exercise over 3 times per week were found to be elements that could protect the medical staff against psychological symptoms. In conclusion, the susceptibility of psychological symptoms of medical staff should raise the concern of both policymakers and the public in the long-term, and the aggravation of mental health problems of medical staff should be eased by providing adequate social support during and after the COVID-19 pandemic.
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