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Abstract
Purpose  This study was conducted to evaluate the status of depression and anxiety of healthcare workers and to explore the 
risk factors during the outbreak of COVID-19 in China.
Methods  A cross-sectional study was designed using convenience sampling to obtain a sample of healthcare workers. A 
structured questionnaire was designed to collect the information of the basic characteristics, workload, and the health con-
dition. Burnout, coping style, anxiety, and depression were measured by specific scales. Multiple logistic regression model 
was performed to explore the risk factors of anxiety or depression.
Results  There were 902 questionnaires received between February 9, 2020 and February 11, 2020. The proportion of 
healthcare workers with symptoms of moderate/severe anxiety and moderate/severe depression were 16.63% and 18.29%, 
respectively. There were 24.50% healthcare workers experiencing moderate/severe anxiety and depression at the same time. 
The increased workload, respiratory symptoms, digestive symptoms, having done specific test(s) related to COVID-19, 
having family member needs to be taken care of, negative coping style, and job burnout were the independent risk factors 
of anxiety. Furthermore, the increased workload, respiratory symptoms, digestive symptoms, having done specific test(s) 
related to COVID-19, negative coping style, and job burnout were the independent risk factors of depression.
Conclusion  More attention should be paid to the mental health of frontline healthcare workers at the outbreak of COVID-19 
in China. Taking steps to reduce the intensity of the work and burnout will be effective to stabilize the mental state of them.

Keywords  Healthcare workers · Depression · Anxiety · COVID-19

Introduction

A novel coronavirus, which was named SARS-CoV-2 by 
The International Committee on Taxonomy of Viruses 
(ICTV), broke out in Wuhan, Hubei province, China [1]. 
By March 4, 2020, the virus had infected at least 80,270 peo-
ple in China, 2981 of them died. In Hubei province alone, 
67,332 people have been diagnosed with the virus [2]. By 
February 20, 2020, 476 hospitals across the country had 
reported 2,055 laboratory-confirmed cases among health-
care workers, mostly from Hubei province (88%) [3]. This 
is the largest outbreak of the virus in China since SARS in 
2003. Thousands of healthcare workers are fighting the virus 
across the country, especially in Hubei province.

Healthcare workers in such circumstances are faced 
with multiple sources of stress, including work intensity, 
workplace changes relative to daily work, as well as fam-
ily responsibilities, which may affect mental health [4, 5]. 
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Moreover, personal coping style and the presence of job-
related burnout might also have an important impact on 
levels of anxiety and depression among healthcare work-
ers [6–8]. It is believed that preventing the negative effect 
on psychological state should be an important objective to 
defend the disasters [9, 10]. However, the impact on health-
care workers at the outbreak of COVID-19 was not clear. 
We felt it important to explore the risk factors associated 
with psychological problems in healthcare staff in order 
to provide evidence to support an appropriate intervention 
program.

Therefore, we conducted this cross-sectional study to 
evaluate the prevalence of symptoms of anxiety and depres-
sion of healthcare workers during COVID-19 epidemic and 
to identify associated risk factors.

Method

Study design and participants

We conducted a cross-sectional survey of psychological 
state on Chinese healthcare workers by delivering online 
questionnaires through WeChat platform (https​://www.
wecha​t.com/en/), a Chinese APP for communication among 
friends and colleagues, between February 9 and February 
11, 2020. Data were collected by designed online question-
naires containing demographic characteristics, working and 
health conditions of participants, as well as four self-rated 
psychological scales. The purpose and use of this research 
were explained at the beginning of the online questionnaire. 
All the participants agreed the online informed consent 
before entering the online questionnaire. Only one response 
to the questionnaire per person was permitted. The question-
naire was filled out voluntarily and the personal information 
was kept confidential. This study was approved by the Ethics 
Committee of Union Hospital, Tongji Medical College.

Questionnaire

A structured questionnaire was designed to collect infor-
mation on the basic characteristics, workload, and health 
condition. Subjective assessment of workload was evaluated 
by asking the question “How do you evaluate your work-
load in recent days? 5 = significantly higher than before, 
4 = higher than before, 3 = the same as before, 2 = lower 
than before, 1 = significantly lower than before” [4]. If 
participants chose answers 5 and 4, then workload (sub-
jective) would be evaluated as increased workload, and if 
they chose answers 3, 2, and 1, it would be evaluated as 
non-increased workload. Objective assessment of workload 
is working hours per week. Respiratory symptoms in the 
study included runny nose, cough, expectoration, dyspnea, 

and chest pain. Systemic symptoms include fatigue, muscle 
aches, headaches, sleep disturbances and others. Meanwhile, 
gastrointestinal symptoms include acid reflux, diarrhea, 
constipation, abdominal discomfort, bloating, abdominal 
pain and other. Even if the respondents were medical pro-
fessionals, the explanation of those symptoms was added 
to the questionnaire. Specific tests related to COVID-19 
included chest computed tomographic (CT) scans and real-
time reverse transcription polymerase chain reaction assay 
(RT-PCR) for SARS-CoV-2 RNA of nasopharyngeal swab. 
The results were considered as positive if chest CT images 
showed bilateral patchy shadows or ground glass opacity 
in the lungs, with or without positive result of RT-PCR for 
SARS-CoV-2 RNA [11]. By definition, the frontline work-
ing environment included fever clinics and isolation wards.

Job burnout

The 15-item Chinese version of Maslach Burnout Inventory 
(CMBI) was used to assess job burnout in health care work-
ers participated in this study. The CMBI scale consists of 
three dimensions of burnout: emotional exhaustion (5 items), 
depersonalization (4 items), and personal accomplishment 
(6 items). Each item scores from 1 (never) to 7 (every day) 
and items of personal accomplishment are reverse-scored. 
The CMBI scale has satisfying reliability and validity in 
Chinese population [12–15]. Cronbach’s alpha for the total 
scale is 0.816, and Cronbach’s alpha for three dimensions are 
0.871, 0.807, and 0.787, respectively [14]. The cut-off scores 
of the three dimensions were larger than 25, 11, and 16, 
respectively, and no burnout is defined as all three dimen-
sions under the cut-off scores [12, 14]

Coping style

The 20-item Trait Coping Style Questionnaire (TCSQ) was 
employed in this study to evaluate the coping style-positive 
coping (PC) or negative coping (NC) of participants. There 
are 10 items for each coping style, and each item scores 
from 1 to 5. The Chinese version of TCSQ was proved to be 
valid and reliable in Chinese population, with Cronbach’s 
alpha for each coping style dimension at 0.790 and 0.776, 
respectively [14, 16]. The highest scoring between positive 
and negative coping style indicates a person’s more usual 
coping style [12, 14].

Anxiety

The generalized anxiety disorder 7‐item scale (GAD-7) was 
applied to evaluate participants’ anxiety symptoms in the last 
2 weeks. With each item ranging from 0 to 3, the total score 
of GAD-7 can be divided into four severity levels: severe 
(˃ 14), moderate (10–14), mild (5–9), and no (≤ 4) anxiety 

https://www.wechat.com/en/
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[17]. This study employed the Chinese version of GAD-7, 
which has been proven to have good reliability and validity 
in Chinese population [18, 19]. Cronbach’s alpha coefficient 
of GAD-7 was 0.898 and Kappa value was 0.825 [18, 19]. 
Statistical analyses were done between moderate/severe and 
none/mild anxiety distinguished by the recommended cut-off 
value (total score = 10) [18–20].

Depression

Depression symptoms in the last 2 weeks were assessed by 
the 9-item Patient Health Questionnaire (PHQ-9) with each 
item ranging from 0 to 3. According to the total score, the 
severity of depression is defined as follows: severe (˃ 20), 
moderate to severe (15–20), moderate (10–14), mild (5–9), 
and no (≤ 4) depression [17, 21]. The Chinese version of 
PHQ-9 applied in this study has high reliability and valid-
ity in general Chinese population, whose Cronbach’s alpha 
equals to 0.86 [21, 22]. Statistical analyses were done 
between moderate/severe and none/mild depression distin-
guished by the recommended cut-off value (total score = 10) 
[20–22].

Statistical analyses

Difference in each characteristic described in our online 
questionnaire according to anxiety and depression status 
was evaluated by the chi-square (χ2) test or Student’s t test. 
Multiple logistic regression was done to eliminate the inter-
ference of confounding factors and find the independent 
risk factors of anxiety and depression. And the odds ratios 
(ORs) of anxiety and depression status were also calculated 
by step-by-step multiple logistic regression model. The C 
statistic (the area under the receiver operating characteristic 
(ROC) curve) was calculated to evaluate the discrimination 
of the logistic model. And a value larger than 0.7 is con-
sidered as clinically useful [23]. All statistical analyses in 
this study were performed by R 3.6.0 (https​://www.r-proje​

ct.org/). And double-tailed p value < 0.05 was considered as 
statistically significant.

Results

Characteristics of participants

There were 902 questionnaires received in total by conveni-
ence sampling, all of which were completed and included 
in the final statistical analysis. Questionnaires were filled by 
902 healthcare workers: 543 (60.20%) doctors, 311 (34.48%) 
nurses, and 48 (5.32%) other occupations including the 
administrative and management staff of the hospital. Among 
all the participants, there were 619 (68.63%) females and 
283 (31.37%) males. The information of titles of occupation 
were asked among doctors and nurses, and 532 (62.30%) of 
them had primary titles of occupation (Interns, residents, 
attending doctors, junior nurses and primary nurses), while 
322 (37.70%) with senior titles (associate chief physician/
associate professor, chief physician/professor, nurse-in-
charge, deputy chief nurse, and senior nurse). There were 
417 (46.23%) of participants assessed their workload as 
increased. However, only 247 (27.38%) healthcare workers 
fought on the front line (fever clinic, isolation ward or other 
work area with direct contact with patients of COVID-19), 
and rest 655 (72.62%) of them worked on second line (gen-
eral clinics and wards or other places that do not have direct 
contact with the patients). There were 254 (28.16%) par-
ticipants had done specific test(s) related to COVID-19 and 
648 (71.84%) of them had not. Positive results of specific 
test(s) related to COVID-19 were detected in 14 (5.51%) 
participants.

In total, 681(75.50%) healthcare workers had none/mild 
anxiety and depression, and 221(24.50%) had moderate/
severe anxiety and depression (Fig. 1). According to the 
GAD-7 score, 274 (30.38%) healthcare workers experienced 
mild anxiety, while 150 (16.63%) experienced moderate/

Fig. 1   Distribution of anxiety 
and depression. Most healthcare 
workers had none/mild anxiety 
or depression. About a quarter 
of healthcare workers had mod-
erate/severe anxiety and depres-
sion. Anxiety and depression 
can be independent or combined 
in participants. Number of 
participants with both of anxiety 
and depression was more than 
those with the single
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severe anxiety. On the other hand, there were 274 (30.38%) 
healthcare workers with mild depression and 165 (18.29%) 
with moderate/severe depression based on the score of PHQ-
9. The remaining 330 (36.59%) healthcare workers were free 
from anxiety and depression symptoms. Anxiety and depres-
sion were significantly concomitant in our respondents, since 
291(32.26%) healthcare workers had anxiety and depression 
at the same time.

The univariate analysis showed that some variables did 
have effects on anxiety and depression to different extend 
(Table 1). The occurrence rates of moderate/severe anxi-
ety and depression were significantly higher in those who 
experienced increased workload (χ2 test, 23.74% vs. 10.52%, 
p < 0.0001 and 25.42% vs. 12.16%, p < 0.0001 respectively) 
and in those who had respiratory (χ2 test, 30.77% vs. 13.06%, 
p < 0.001 and 32.97% vs. 14.58%, p < 0.0001 respectively), 
digestive (χ2 test, 29.75% vs. 11.82%, p < 0.0001 and 31.40% 
vs. 13.48%, p < 0.0001 respectively) or systemic symptoms 
(χ2 test, 44.90% vs. 15.00%, p < 0.0001 and 38.78% vs. 
17.12%, p = 0.0003 respectively) in the past 2 weeks. Nega-
tive coping style accessed by TCSQ (χ2 test, 31.01% vs. 
9.92%, p < 0.0001 and 36.93% vs. 9.59%, p < 0.0001 respec-
tively), job burnout by CMBI (χ2 test, 21.98% vs. 9.82%, 
p < 0.0001 and 26.14% vs. 8.31%, p < 0.0001 respectively) 
were also likely to be related to anxiety and depression in 
healthcare workers. There was no statistical difference in 
occurrence of moderate/severe anxiety and depression com-
pared between participant with positive results of specific 
test(s) related to COVID-19 and those with negative results 
(Supplementary Table). Then comparison was performed 
between participants who have done specific test(s) and 
those who have not. It showed that participants who have 
done specific test(s) were more likely to have moderate/
severe anxiety and depression symptoms than those who 
have not (23.62% vs. 13.89%, p = 0.0006 and 25.59% vs. 
15.43%, p = 0.0006 respectively) (Table1). There was no evi-
dence to show that sex (χ2 test, 15.90% vs. 16.96%, p = 0.763 
and 16.25% vs. 19.22%, p = 0.328 respectively), age (Stu-
dent’s t test, 37.19 vs. 36.41, p = 0.309 and 36.68 vs. 36.50, 
p = 0.806 respectively), occupation (χ2 test, 17.68%, 14.47% 
vs. 18.75%, p = 0.442 and 18.60%, 17.04% vs. 22.92%, 
p = 0.593 respectively), had effect on the occurrence of mod-
erate/severe anxiety and depression, respectively.

Independent risk factors of anxiety or depression

Then, step-by-step multiple logistic regression was per-
formed to establish the best regression model and find the 
independent risk factors of anxiety and depression (Tables 2 
and 3). These two models were clinically useful accord-
ing to C statistic (0.815 and 0.848, respectively). Feeling 
of increase in workload (OR 2.238, 95% CI 1.503–3.361), 
respiratory symptoms (OR 1.897, 95% CI 1.212–2.944), 

digestive symptoms (OR 1.973, 95% CI 1.279–3.029), hav-
ing done specific test(s) related to COVID-19 (OR 1.574, 
95% CI 1.043–2.362), having family member needs to be 
taken care of (OR 1.546, 95% CI 1.016–2.390), negative 
coping style (OR 3.495, 95% CI 2.364–5.196), and job burn-
out (OR 1.939, 95% CI 1.276–2.988) were the independ-
ent risk factors of anxiety. At the same time, the following 
factors: feeling of increase in workload (OR 1.997, 95% 
CI 1.329–3.019), respiratory symptoms (OR 1.874, 95% 
CI 1.200–2.909), digestive symptoms (OR 2.101, 95% CI 
1.387–3.178), having done specific test(s) related to COVID-
19 (OR 1.610, 95% CI 1.069–2.415), negative coping style 
(OR 4.801, 95% CI 3.266–7.121), and job burnout (OR 
3.121, 95% CI 2.028–4.913), were the independent risk fac-
tors of depression. 

Working environment

The comparison between different working environments 
(front line or second line) was performed (Fig. 2). Feeling 
of increase in workload was more common in front line than 
second line (χ2 test, 73.28% vs. 36.03%, p < 0.0001). The 
proportion of healthcare workers who got respiratory (χ2 
test, 25.51% vs. 18.17%, p = 0.018) and digestive (χ2 test, 
37.25% vs. 22.90%, p < 0.0001) symptoms is higher in front 
line. More healthcare workers in front line had done specific 
test(s) related to COVID-19 (χ2 test, 34.41% vs. 25.80%, 
p = 0.013) than those in second line. But statistical signifi-
cance was not detected on the negative coping style (χ2 test, 
33.60% vs. 31.15%, p = 0.530) and job burnout (χ2 test, 
54.25% vs. 56.64%, p = 0.569).

Discussion

Our study, a nationwide, observational study, was conducted 
from February 9 to February 11, 2020, which was the peak 
period since COVID-19 outbreak. We found that self-rated 
increase in workload, having respiratory symptoms, having 
digestive symptoms, having done specific test(s) related to 
COVID-19, negative coping style, and job burnout were 
independent risk factors for both anxiety and depression.

We call that attention should be paid to the psychological 
state of healthcare workers. When people are faced with a 
pressure source, they need to adapt or cope with it. When 
their coping ability cannot meet this need, they will produce 
a stress response, causing changes in physiology, psychol-
ogy, and behavior [24]. The pathogen causing this new type 
of pneumonia is very similar to SARS, whose mortality rate 
is as high as 9.6% [25–27]. COVID-19, as a stress source, 
inevitably causes anxiety and tension among healthcare 
workers. In our study, we also found that healthcare workers 
in this outbreak were more prone to anxiety and depression, 
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Table 1   General characteristics of participants according to anxiety/depression symptoms (n = 902)a

a Values were expressed as n (%) (appropriate for χ2 test) or mean ± standard deviation (appropriate for Student’s t test)
b Other occupation included the administrative and management staff of the hospital
c Primary title: interns, residents, attending doctors, junior nurses, and primary nurses; Senior title: associate chief physician/associate professor, 
chief physician/professor, nurse-in-charge, deputy chief nurse, and senior nurse. We did not evaluate the titles of occupation for other occupation 
except doctor and nurse
d TCSQ: the 20-item trait coping style questionnaire; PC positive coping, NC negative coping

Characteristics Total None/Mild Anxi-
ety (%)

Moderate/
Severe Anxiety 
(%)

Test value 
(χ2/t)

p value None/Mild 
Depression 
(%)

Moder-
ate/Severe 
Depression 
(%)

Test value 
(χ2/t)

p value

Sex 0.091 0.763 0.956 0.328
 Male 283 238 (84.10) 45 (15.90) 237 (83.75) 46 (16.25)
 Female 619 514 (83.04) 105 (16.96) 500 (80.78) 119 (19.22)
 Age 902 36.41  ±  8.56 37.19  ±  8.64 − 1.018 0.309 36.50  ±  8.61 36.68  ±  8.42 − 0.246 0.806

Occupation 1.634 0.442 1.047 0.593
 Doctor 543 447 (82.32) 96 (17.68) 442 (81.40) 101 (18.60)
 Nurse 311 266 (85.53) 45 (14.47) 258 (82.96) 53 (17.04)
 Othersb 48 39 (81.25) 9 (18.75) 37 (77.08) 11 (22.92)

Titles of occupationc 2.010 0.366 1.277 0.528
 Primary title 532 437 (82.14) 95 (17.86) 432 (81.20) 100 (18.80)
 Senior title 322 276 (85.71) 46 (14.29) 268 (83.23) 54 (16.77)
 Working 

hours per 
week/h

902 46.32  ±  23.41 47.52  ±  23.84 −0.573 0.567 46.09  ±  
230.05

48.42  ±  25.27 − 1.151 0.250

Workload (subjective) 27.342  < 0.0001*** 25.476  < 0.0001***
 Increased 417 318 (76.26) 99 (23.74) 311 (74.58) 106 (25.42)
 Non-

increased
485 434 (89.48) 51 (10.52) 426 (87.84) 59 (12.16)

Working environment 10.848 0.001*** 12.515 0.0004***
 Front line 247 189 (76.52) 58 (23.48) 183 (740.09) 64 (25.91)
 Second line 655 563 (85.95) 92 (14.05) 554 (84.58) 101 (15.42)

Fever in last 2 weeks 4.982 0.026* 3.714 0.054
 Yes 26 17 (65.38) 9 (34.62) 17 (65.38) 9 (34.62)
 No 876 735 (83.90) 141 (16.10) 720 (82.19) 156 (17.81)

Respiratory symptoms in last 2 weeks 31.614  < 0.0001*** 31.631  < 0.0001***
 Yes 182 126 (69.23) 56 (30.77) 122 (67.03) 60 (32.97)
 No 720 626 (86.94) 94 (13.06) 615 (85.42) 105 (14.58)

Systemic symptoms in last 2 weeks 27.747  < 0.0001*** 13.131 0.0003***
 Yes 49 27 (55.10) 22 (44.90) 30 (61.22) 19 (38.78)
 No 853 725 (85.00) 128 (15.00) 707 (82.88) 146 (17.12)

Digestive symptoms in last 2 weeks 39.794  < 0.0001*** 36.855  < 0.0001***
 Yes 242 170 (70.25) 72 (29.75) 166 (68.60) 76 (31.40)
 No 660 582 (88.18) 78 (11.82) 571 (86.52) 89 (13.48)

Specific test(s) related to COVID-19 11.776 0.0006*** 11.928 0.0006***
 Have done 254 194 (76.38) 60 (23.62) 189 (74.41) 65 (25.59)
 Have not 

done
648 558 (86.11) 90 (13.89) 548 (84.57) 100 (15.43)

Family member needs to be taken care of 6.4627 0.011* 2.161 0.142
 Yes 570 461 (80.88) 109 (19.12) 457 (80.18) 113 (19.82)
 No 332 291 (87.65) 41 (12.35) 280 (84.34) 52 (15.66)

TCSQd 61.276  < 0.0001*** 96.042  < 0.0001***
 NC 287 198 (68.99) 89 (31.01) 181 (63.07) 106 (36.93)
 PC 615 554 (90.08) 61 (9.92) 556 (90.41) 59 (9.59)

Burnout (based on CMBI) 22.823  < 0.0001*** 46.071  < 0.0001***
 Yes 505 394 (78.02) 111 (21.98) 373 (73.86) 132 (26.14)
 No 397 358 (90.18) 39 (9.82) 364 (91.69) 33 (8.31)
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especially those in the front line. We have shown that in the 
battle against COVID-19, moderate percentages of health-
care workers experience anxiety and depression. Social sup-
port is the core of psychological intervention. Studies have 
shown that social support is important resources for stress 
coping [25]. In studies that have investigated the correlates 
of these psychological outcomes, social support is found to 
be one of the most reliable factors associated with fewer neg-
ative and more positive outcomes [28, 29]. We suggest that 
healthcare managers should pay full attention to the response 

of healthcare staff in the face of stress events and provide 
more social supports and resources to help them [10, 30]. 
They need to be able to acutely detect signs of psychological 
injury in healthcare staff, such as avoidance, moody, guilty, 
and help staff go through mental distress. Professional and 
evidence-based psychological care is needed, if the distress 
is severe and persistent [31].

In our survey, there was a positive association between 
anxiety or depression and job burnout, as well as with cop-
ing style. Healthcare workers who tend to have negative 

Table 2   Multiple logistic 
regression analysis with risk 
factors for anxiety (C statistic: 
.815)

a SE standard error
b TCSQ the 20-item trait coping style questionnaire; PC positive coping, NC negative coping

Characteristics Estimate SEa Z value p ( >|z|) OR (95% CI)

Workload
 Increased (vs. non-

increased)
0.805 0.205 3.930 0.001*** 2.238 (1.503, 3.361)

Respiratory symptoms in last 2 weeks
 Yes (vs. no) 0.640 0.226 2.833 0.005** 1.897 (1.212, 2.944)

Systemic symptoms in the past 2 weeks
 Yes (vs. No) 0.620 0.356 1.742 0.082 1.859 (0.918, 3.724)

Digestive tract symptoms in the past 2 weeks
 Yes (vs. no) 0.680 0.220 3.095 0.002** 1.973 (1.279, 3.029)

Specific tests related to COVID-19
 Yes (vs. no) 0.453 0.208 2.177 0.030* 1.574 (1.043, 2.362)

Family member needs to be taken care of
 Yes (vs. no) 0.413 0.231 1.785 0.045* 1.546 (1.016, 2.390)

TCSQb

 NC (vs. PC) 1.251 0.200 6.239  < 0.0001*** 3.495 (2.364, 5.196)
Burnout (based on CMBI)
 Yes (vs. no) 0.662 0.217 3.056 0.002** 1.939 (1.276, 2.988)

Table 3   Multiple logistic 
regression analysis with risk 
factors for depression (C 
statistic: .848)

a SE standard error
b TCSQ the 20-item trait coping style questionnaire, PC positive coping, NC negative coping

Characteristics Estimate SEa Z value p ( >|z|) OR (95% CI)

Working environment
 Front line (vs. second line) 0.359 0.217 1.656 0.098 1.431 (0.934, 2.185)

Workload
 Increased (vs. non-increased) 0.692 0.209 3.309 0.0009*** 1.997 (1.329, 3.019)

Respiratory symptoms in the past 2 weeks
 Yes (vs. no) 0.628 0.226 2.784 0.005** 1.874 (1.200, 2.909)

Digestive tract symptoms in the past 2 weeks
 Yes (vs. no) 0.743 0.211 3.514 0.0004*** 2.101 (1.387, 3.178)

Specific tests related to COVID-19
 Yes (vs. no) 0.476 0.208 2.292 0.022* 1.610 (1.069, 2.415)

TCSQb

 NC (vs. PC) 1.569 0.199 7.902  < 0.0001*** 4.801 (3.266, 7.121)
Burnout (based on CMBI)
 Yes (vs. no) 1.138 0.225 5.055  < 0.0001*** 3.121 (2.028, 4.913)
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coping style or job burnout are more likely to develop anxi-
ety and depression. A similar phenomenon has been found in 
many studies [6–8]. So, it is reasonable to believe that taking 
certain measures to help alleviate job burnout and guide 
healthcare workers from negative coping to positive coping 
will effectively improve the psychological state of them.

From the result of step-by-step multiple logistic regres-
sion, we can get that working hours per week did not affect 
the incidence of anxiety and depression, while the subjec-
tive feeling of increase in workload did. It may support that 
the feeling of increase in workload during the outbreak can 
increase the occurrence of both anxiety and depression. 
Thus, our survey data indicate reducing the risk of anxiety 
and depression in health care workers by reducing the inten-
sity of work per unit of time. Specific measures may include 
maximizing the number of healthcare workers involved in 
the disaster and batch management based on the patient’s 
basic condition and severity of symptoms.

Usually, people who have illness or afraid of getting 
infected are more likely to have adverse psychological reac-
tions. This phenomenon is in line with the findings in our 
study that the presence of respiratory and gastrointestinal 
symptoms, as well as having done specific test(s) related 
to COVID-19 was independent risk factor for anxiety and 
depression. Interestingly, fever, which is considered a very 
important first symptom of COVID-19 [11], did not affect 
the occurrence of anxiety or depression. We suspect this 

may be due to the small sample size of participants with 
fever (n = 26), resulting in statistical instability. Above all, 
we speculate that the fear of getting infected with the virus 
might cause anxiety and depression in healthcare workers. 
We agree that healthcare managers should provide detailed 
and comprehensive information about this epidemic and 
pay more attention to the protection of healthcare staff who 
worked on front line, such as providing effective and ade-
quate personal protective equipment (PPE) [31].

Based on the univariate analysis (Table  1), working 
environment (front line or second line) had an influence 
on moderate/severe anxiety or depression, while it was not 
thought to be an independent predictor factor for moderate/
severe anxiety or depression according to step-by-step mul-
tiple logistic regression (Tables 2 and 3). This indicated that 
the effect of working environment on anxiety or depression 
might be eliminated by other factors in the multiple logistic 
regression analysis. According to the comparison between 
front line and second line (Fig. 2), an appropriate explana-
tion is that the significant difference in the occurrence of 
moderate/severe anxiety or depression between front line 
and second line might be due to differences in certain fac-
tors between them, such as workload, respiratory symptoms, 
digestive symptoms, and whether specific test(s) related to 
COVID-19 had been performed.

We measured the intensity of the acute traumatic 
impact of the COVID-19 outbreak on hospital workers, as 

Fig. 2   Different characteristics between the front line and the second 
line. 2–1 More healthcare workers in front line had increased work-
load than the second line. 2–2 The proportion of respiratory symp-
toms among participants working in front line is higher than that of 
second line. 2–3 The proportion of digestive symptoms among par-
ticipants working in front line is higher than that of second line. 2–4 

A higher proportion of healthcare workers on the front line did spe-
cific test(s) related to COVID-19. 2–5 There was no significant differ-
ence in coping styles between the front line and the second line. 2–6 
There was no significant difference in job burnout between the front 
line and the second line
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characterized by anxiety, and depression. Some character-
istics (sex, age, occupation, and titles of occupation) had 
been shown not to be factors that contribute to anxiety or 
depression in healthcare workers in this study (not included 
in step-by-step multiple logistic regression). Coincidentally, 
all these factors could not be affected by the outbreak of the 
virus. The indirect implication is that anxiety or depression 
in healthcare workers was more likely due to exposure to 
the risk of infection.

This study is an urgently needed original study investi-
gating risk factors for depression and anxiety in healthcare 
staff working during the peak period of the SARS COV-2 
outbreak and providing evidence in support of the need for 
steps to be taken to protect the psychological wellbeing of 
staff. However, there are some limitations about this study: 
Firstly, considering that it is difficult to directly investigate 
participants during the pandemic, we choose convenience 
sampling via online questionnaire. So, there is selection 
bias in this network research. Furthermore, it was impos-
sible to define any characteristics of non-respondents due 
to the limitation of this method. But despite this, we found 
some independent risk factors, and the regression model 
has a good fitting degree. Secondly, although causality is 
uncertain in cross-sectional studies, we believe anxiety and 
depression are more likely to be the result, since there were 
evidences that stressful life events are very likely to lead 
to these mental states [32–34]. Finally, due to the lack of 
knowledge about the prevalence of anxiety and depression 
in this population before the outbreak, it is difficult to say 
with certainty to what extent these findings can be attributed 
to working circumstances during the coronavirus pandemic, 
although some risk factors of anxiety and depression men-
tioned in this study do have association with the outbreak of 
COVID-19, such as self-rated increase in workload, having 
respiratory and digestive symptoms.

Conclusion

Multiple factors, including having respiratory or digestive 
symptoms, having done specific test(s) related to COVID-
19, self-reported increase in work intensity, negative coping 
style, and job burnout, participate in the anxiety or depres-
sion of healthcare workers. Taking steps to reduce work 
intensity and burnout will be effective to stabilize the men-
tal state of them, especially for whom with negative coping 
style. More attention should be paid to the mental health of 
frontline healthcare workers at the outbreak of COVID-19 
in China.
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