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Background: The coronavirus disease 2019 (COVID-19) pandemic is a worldwide public health
emergency that began in late 2019 and is still ongoing. Medical staff are at a particularly high risk of mental
stress due to their close contact with infected patients. This study aimed to assess medical staff anxiety and
depression levels from different risk-level areas in China during the early period of the COVID-19 outbreak
and identify the main factors that might affect their mental health.

Methods: From February 22 to March 9, 2020, we conducted a 4-part online questionnaire to survey
medical staff across different Chinese provinces about their anxiety and depression levels during the initial
COVID-19 outbreak. The survey considered different demographic characteristics, anxiety (General Anxiety
Disorder-7) scores, depression (Patient Health Questionnaire-9) scores, and occupational protection scores.
Snowball sampling via a WeChat™ group was performed to collect the data.

Results: Among the 7,413 respondents, the rates of anxiety and depression reported among medical staff
were 33.74% [2,501] and 27.65% [2,050], respectively. The odds of being assessed with severe anxiety were
higher among nurses, those who were widowed, those in poor physical health, those working in COVID-19
designated facilities, and those receiving more than 50% negative/false information every day; the odds
decreased by 5.8% with every 1-point increase in occupational protection. The odds of being assessed with
moderate to severe depression or above were higher for the 18-30-year-old group, divorcees, those in poor
physical health, and those receiving more than 50% of negative/false information every day; these odds
decreased by 4.5% with every 1-point increase in occupational protection. Medical staff working in areas
with a low exposure risk were at high risk of both anxiety and depression.

Conclusions: During the outbreak of COVID-19 in China, a significant proportion of medical staff faced
psychological problems, even those in areas with a low exposure risk. Targeted interventions should focus
more on nurses, widowed /divorced, and medical staff with poor physical health, less clinical experience, or
insufficient occupational protection. The authenticity and orientation of media also showed a correlation

with the mental state of medical staff.
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Introduction

In December 2019, coronavirus 2019 (COVID-19), caused
by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), emerged (1) and quickly became a public health
emergency of international concern. By February 20,
2020—1 month after the first official reports of infected
patients by the Chinese government—42,638 confirmed
cases (including 1,016 deaths) and 21,675 suspected cases
of COVID-19 had been reported to the National Health
Commission of China. At the start of the epidemic, when
the knowledge of this unknown disease was inadequate,
hundreds of frontline medical staff became infected after
coming into close contact with confirmed patients, which
aroused mass panic.

Various studies have reported that people who are highly
exposed during public health emergencies, such as severe
acute respiratory syndrome (SARS), Middle East respiratory
syndrome (MERS), and Ebola, can enter into a prolonged
state of intense stress and mental problems, manifested as
anxiety and depression, with medical staff being especially
at risk (2-4). Approximately 10% of medical staff in Beijing
have reported high levels of psychological distress and post-
traumatic stress disorder symptoms since the outbreak
of SARS (5). Medical staff do not always have sufficient
professional training to deal with an emergency health
crisis; therefore, occupational exposure might also be the
main contributor to mental stress (6). A previous study also
uncovered a positive correlation between the spread of false
rumors and psychological stress during public crises (7).

So far, most studies on COVID-19 have focused on
identifying the epidemiological and clinical characteristics of
infected patients (8,9), characterizing the causative virus (10),
analyzing potential patterns of spread (11), and examining
the mental health of the general population (12). To date,
several studies (4,6,13-15) have examined the psychological
status of Chinese medical staff, the people who are playing
an important and special role during the management of
the COVID-19 pandemic in China. These studies reported
that the psychological impact of COVID-19 on Chinese
medical staff varies according to their socio-demographic
characteristics and the level of exposure risk in their working
departments. However, they only investigated medical staff
in a particular province (13), several cities (14), or designated
hospitals (15). Most studies about the psychological impact
on medical staff in other countries were reviews (16-18) or
small sample investigations conducted on several particular
hospitals (19,20). A country-wide survey of a large sample
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of medical staff from all types of medical institutions and
departments and medical staff who volunteered as medical
support in Wuhan has rarely been conducted. Only a limited
number of studies focused on the impact of media orientation
on mental status during the COVID-19 epidemic. And very
few studies classified the participants according to the risk
level of their working areas and sought to find out the mental
health differences between medical staff in different regions.
Therefore, the present study aimed to evaluate the
severity of anxiety and depression among a large population
of medical staff at different risk levels of exposure from
across China during the early stage of the COVID-19
outbreak in order to determine the relationship of mental
health with occupational protection and media orientation,
as well as to identify the main factors influencing the mental
health of medical personnel, to find effective and targeted
solutions. We present the following article in accordance
with the SURGE reporting checklist (available at https://
dx.doi.org/10.21037/apm-21-1261).

Methods
Study design and participants

Between February 22 and March 9, 2020, a 4-part online
questionnaire was developed to survey medical staff in
different provinces across China. The survey took into
account various demographic characteristics, anxiety scores
[General Anxiety Disorder-7 (GAD-7)], depression scores
[Patient Health Questionnaire-9 (PHQ-9)], knowledge
of COVID-19, and COVID-19-related occupational
protection behaviors. The study enrolled frontline
doctors and nurses fighting to control and prevent the
epidemic and medical staff in other departments at all
levels and types of medical institutions in China. All
participants were over 18 years old and completed the
survey anonymously. To ensure that all participants agreed
to volunteer in the study, informed consent was obtained
on a cover note on the questionnaire. The questionnaire
was first published on the online survey platform
“Survey Star“ (website: https://www.wjx.cn/) and was
then distributed via a WeChat'™ group as a convenience
sample. We eventually broadened the snowball sampling
to recruit more participants. This research was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by the institutional
ethics board of the Third Affiliated Hospital of Southern
Medical University (approval no. 2020-EA-014).
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Assessment of outcomes

Socio-demographic data

The socio-demographic characteristics of medical staff
included variables such as gender, age, marital status,
salary, occupation, education, professional titles, working
experience, place of work, self-reported physical health,
self-reported proportions of negative or false COVID-19-
related information received daily, and information relating
to their working environment during COVID-19. Except
for Hubei province and Beijing, all administrative regions
were officially graded for 3 levels of risk based on the
number of confirmed and suspected COVID-19 cases by
the local governments. During the pandemic’s early stages,
the classification remained relatively stable. Therefore,
based on the list of COVID-19 pandemic risk classifications
announced by each province before March 10, 2020, a total
of 7,413 responses were divided into 3 subgroups (low-risk,
moderate-risk, and high-risk) according to the respondent’s
workplace location (from now on referred to as “risk
levels”). Responses from Hubei and Beijing were assigned
to the high-risk group, owing to the actual situation of the
outbreaks there. Medical staff working in 24-hour fever
clinics or isolation wards for patients with suspected or
confirmed infection and those who volunteered as medical
support in Wuhan were regarded as frontline workers in the
Chinese battle against COVID-19.

Psychological assessment of medical staff

The mental health of the enrolled medical staff was assessed
using the GAD-7 and PHQ-9 scales. Both the GAD-7 (21-23)
and PHQ-9 (24-26) scales have been proven reliable and
accurate for identifying and assessing mental health disorders
in the clinical setting. The GAD-7 scale comprises 7 short
questions and is one of the most used approaches for self-
reporting and quantitative evaluation of standards. This scale
is recommended by the Diagnostic and Statistical Manual
of Mental Diseases and was published by the American
Psychiatric Association for the screening, diagnosis, and
severity assessment of anxiety disorders (22). Similarly, the
PHQ-9, which comprises 9 items, is a frequently used self-
reporting mental health scale for assessing the severity of
depressive symptoms (26). Both scales ask participants how
often they have suffered from relevant symptoms within
the past 14 days. Items are scored on a 4-point Likert
scale, with scores from 0-3 points respectively translating
as “not at all”, “several days”, “more than half the days”,
and “nearly every day”. Total GAD-7 scale scores range
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from 0-21 points and are divided into 4 degrees: no anxiety
(0—4 points), mild anxiety (5-9 points), moderate anxiety
(10-14 points), and severe anxiety (=15 points). Total PHQ-
9 scale scores range from 0-27 points and are divided into
5 degrees: no depression (0-4 points), mild depression
(5-9 points), moderate depression (10-14 points), moderate
to severe depression (15-19 points), and severe depression
(20-27 points). In this study, the internal consistency of
the GAD-7 (Cronbach’s 04=0.94) and PHQ-9 (Cronbach’s
0=0.93) were excellent.

Occupational protection against COVID-19

The variables for assessing occupational protection
behaviors against COVID-19 were self-designed based on
2 official documents: the Guidelines for the Protection of
Medical Staff during the COVID-19 Outbreak (Trial), issued
by the National Health Commission, and the Guidelines for
the Prevention and Control of COVID-19 (First Edition), issued
by the Chinese Center for Disease Control and Prevention.
The survey consisted of 8 short questions, including the
use of personal protective equipment (PPE), hand hygiene,
and other protective behaviors relating to the prevention
of COVID-19 infection. All items were measured on a
5-point Likert scale ranging from 0 (not at all) to 4 (all
of the time). The total scores ranged from 0-32 points,
and the higher the total score, the better the occupational
protection. A pre-test was made among 100 medical staff
from Guangdong Province (56/100) and Hubei Province
(44/100). Finally, the median score for occupational
protection behaviors among the medical staff in this study
was 29 (range, 24-32), Cronbach’s a=0.79.

Statistical analysis

An online platform was used to conduct the survey, and
R software (version 3.5.3) software was used for data
collation and analysis. Categorical data were described as
frequencies (percentages) of cases. The Wilcoxon rank-sum
and Kruskal-Wallis tests were used for the comparison of
anxiety and depression scores among subgroups. Pearson’s
correlation coefficients were calculated between the anxiety
and depression scores. A multiple logistic regression model
was applied to analyze the combined effects of variables,
including working in a designated hospital or not, the
institution type, the workplace risk level, the proportions
of negative or false information obtained daily, and the
occupational protection score. Other variables such as
gender, age, marital status, occupation, education, and
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self-reported physical health were used as covariates for
adjusting and stepwise screening of factors using the
Akaike information criterion (AIC). The level of statistical
significance was set at P<0.05.

Results
Socio-demographic data

A total of 7,701 responses were received, of which 288
questionnaires were manually eliminated due to logical
errors. Finally, 7,413 responses from medical personnel in
31 administrative areas were included, with a completion
rate of 96.26%. The respondents were largely female
(6,169, 83.22%), and most were married (5,193, 70.05%).
Nurses (4,368, 58.92%) accounted for most participants,
and individuals aged 18-30 years old (3,147, 42.45%)
formed the largest age group. The monthly salaries of the
respondents most commonly ranged from 4,001-8,000 yuan
(3,347, 45.15%), and 7-15 years was the most common
length of working experience (2,891, 39.00%). Of the
respondents, 3,660 (49.37%) had a Bachelor’s degree, and
4,612 (62.22%) had a junior professional title. A small
proportion of respondents worked at designated hospitals
(2,826, 38.12%), and 1,193 (16.09%) worked in frontline
departments during the outbreak and thus might have been
in direct contact with confirmed or suspected COVID-19
cases. A total of 1,424 (19.21%) respondents worked in low-
risk areas; 1,649 (22.25%) worked in moderate-risk areas;
and 4,340 (58.55%) worked in high-risk areas. A total of
909 (12.26%) participants self-reported that more than 50%
of the COVID-related information they received each day
was negative, and 485 (6.54%) said that more than 50% of
the COVID-related information they received each day was
false. A total of 6,748 (91.03%) respondents self-reported a
good state of physical health (Table 1).

Mental state of medical staff

Of all responses received, 2,501 (33.74%) were screened
concerning anxiety. The results revealed that 1747 (23.57%),
449 (6.06%), and 305 (4.11%) respondents had mild,
moderate, and severe anxiety, respectively. Additionally,
2,050 (27.65%) responses were screened concerning
depression. The results indicated that 1,397 (18.85%)
and 346 (4.67%) respondents had mild and moderate
depression, respectively. We combined the medical staff
who reported moderate to severe depression (22, 0.30%)
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with those who reported severe depression (285, 3.84%),
due to the small number of samples in the former group;
these patients were labeled as the “moderate to severe
depression or above” (MSD+) group. Pearson’s correlation
analysis revealed a correlation coefficient of 0.67 (P<0.001)
between the GAD-7 and PHQ-9 scores, indicating a
strong positive association between anxiety and depression
symptoms among medical staff. Overall, the positive rate of
depression was lower than that of anxiety in this study.

Factors associated with anxiety symptoms in medical
personnel

Univariable analysis revealed that medical staff who had
lost a partner (57.14%, P<0.001), worked in low-risk areas
(50.23%, P<0.001), or self-reported to be in poor health
(71.43%, P<0.001) tended to be more anxious during
the early stage of the pandemic, as did those whose daily
COVID-19-related information was negative (62.49%,
P<0.001) or false (55.46%, P<0.001) at least half of the
time. Nearly more than 50% of these respondents reported
experiencing anxiety symptoms, and more than 10%
were screened as having severe anxiety (Table 2). Multiple
logistic regression analysis showed similar results (7zble 3).
When respondents without anxiety were selected as a
control group, the odds of being assessed as having severe
anxiety were 19.615 (95% CI: 5.255-73.210, P<0.001)
times higher in the widowed group than in the unmarried
group. Additionally, the odds of being assessed with severe
anxiety were 1.579 (95% CI: 1.086-2.297, P=0.017) times
higher for nurses than for doctors. Medical staff who
worked in designated hospitals exhibited 1.506-fold (95%
CI: 1.099-2.065, P=0.011) greater odds of being assessed
as having severe anxiety, while medical staff in poor health
were 24.735 (95% CI: 11.507-53.170, P<0.001) times
more likely to suffer from severe anxiety than those who
self-described as “very healthy”. Moreover, respondents
whose daily information was negative (OR =6.316, 95%
CI: 4.703-8.482, P<0.001) or false (OR =2.263, 95% CI:
1.569-3.265, P<0.001) more than half of the time were
more likely to experience severe anxiety compared the
others. Furthermore, the odds of being assessed as having
severe anxiety were 0.505 (95% CI: 0.342-0.746, P=0.001)
times lower in high-risk areas and 0.327 (95% CI: 0.230-
0.464, P<0.001) times lower in moderate-risk areas than in
low-risk areas. For every 1-point increase in occupational
protection, the odds of being assessed as having mild,
moderate, and severe anxiety decreased by 3.0% (P<0.001),
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Table 1 Socio-demographic characteristics of Chinese medical staff

and their knowledge of COVID-19

Table 1 (continued)

7763

Characteristics

Participants (n=7,413)

Characteristics

Participants (n=7,413)

Gender
Male
Female
Age, years
18-30
31-40
41-50
>50
Marital status
Single
Married
Divorced
Widowed
Salary (yuan)
<4,000
4,001-8,000
8,001-16,000
>16,000
Occupation
Doctor
Nurse
Medical technologist/technician
Radiologist
Pharmacist
Public health physician
Education level
Junior college
Bachelor
Master
Doctorate
Working experience, years
1-6
7-15
>15

1,244 (16.78%)
6,169 (83.22%)

3,147 (42.45%)

2,633 (35.52%)

1,237 (16.69%)
396 (5.34%)

2,013 (27.16%)
5,193 (70.05%)
186 (2.51%)

21 (0.28%)
5,193 (70.05%)
1,023 (13.80%)
3,347 (45.15%)
2,450 (33.05%)

593 (8.00%)

1,756 (23.69%)
4,368 (58.92%)
158 (2.13%)
205 (2.77%)
577 (7.78%)
349 (4.71%)

3,087 (41.64%)
3,660 (49.37%)
514 (6.93%)
152 (2.05%)

2,576 (34.75%)
2,891 (39.00%)
1,946 (26.25%)

Table 1 (continued)
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Professional title
Junior
Senior
Associate chief
Chief
Type of institution
Public primary
Public secondary
Public tertiary
Private
Designated hospital
Yes
No
Workplace COVID-19 risk level
Low
Moderate
High
Department
24-hour fever clinic
Suspected isolation ward
Confirmed isolation ward
Medical support to Wuhan
Administration
Other clinical departments
Daily negative information
<50%
>50%
Daily false information
<50%
>50%
Self-reported physical health
Very good
Good
Fair

Poor

4,612 (62.22%)
1,817 (24.51%)
688 (9.28%)
296 (3.99%)

607 (8.19%)
1,183 (15.96%)
5,054 (68.18%)

569 (7.68%)

2,826 (38.12%)
4,587 (61.88%)

1,424 (19.21%)
1,649 (22.25%)
4,340 (58.55%)

553 (7.46%)
368 (4.96%)
128 (1.73%)
144 (1.94%)
569 (7.68%)

5,651 (76.23%)

6,504 (87.74%)
909 (12.26%)

6,928 (93.46%)
485 (6.54%)

3,446 (46.49%)
3,302 (44.54%)
602 (8.12%)

63 (0.85%)

COVID-19, coronavirus disease 2019.
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Table 2 Univariate analysis of anxiety severity in medical staff during the COVID-19 outbreak (N=7,413)

Variable Groups None (n/%) Mild (n/%) Moderate (n/%) Severe (n/%) P value
Total 4,912 (66.26) 1,747 (23.57) 449 (6.06) 305 (4.11)
Gender Male 931 (74.84) 231 (18.57) 52 (4.18) 30 (2.41) <0.001
Female 3,981 (64.53) 1,516 (24.57) 397 (6.44) 275 (4.46)
Age, years 18-30 2,050 (65.14) 780 (24.79) 196 (6.23) 121 (3.84) 0.001
31-40 1,714 (65.10) 630 (23.93) 156 (5.92) 133 (5.05)
41-50 865 (69.93) 254 (20.53) 80 (6.47) 38 (3.07)
>50 283 (71.46) 83 (20.96) 17 (4.29) 13 (3.28)
Marital status Single 1,402 (69.65) 471 (23.40) 103 (5.12) 37 (1.84) <0.001
Married 3,386 (65.20) 1,231 (23.70) 327 (6.30) 249 (4.79)
Divorced 115 (61.83) 39 (20.97) 18 (9.68) 14 (7.53)
Widowed 9 (42.86) 6 (28.57) 1(4.76) 5 (23.81)
Salary (yuan) <4,000 633 (61.88) 245 (23.95) 74 (7.23) 71 (6.94) <0.001
4,001-8,000 2,092 (62.50) 836 (24.98) 249 (7.44) 170 (5.08)
8,001-16,000 1,734 (70.78) 559 (22.82) 102 (4.16) 55 (2.24)
>16,000 453 (76.39) 107 (18.04) 24 (4.05) 9(1.52)
Professional title Junior 2,961 (64.20) 1,150 (24.93) 286 (6.20) 215 (4.66) <0.001
Senior 1,209 (66.54) 428 (23.56) 117 (6.44) 63 (3.47)
Associate chief 519 (75.44) 116 (16.86) 36 (5.23) 17 (2.47)
Chief 223 (75.34) 53 (17.91) 10 (3.38) 10 (3.38)
Occupation Doctor 1,279 (72.84) 351 (19.99) 78 (4.44) 48 (2.73) <0.001
Nurse 2,695 (61.70) 1,141 (26.12) 308 (7.05) 224 (5.13)
Medical technologist 111 (70.25) 34 (21.52) 10 (6.33) 3(1.90)
Radiologist 157 (76.59) 39 (19.02) 7 (3.41) 2(0.98)
Pharmacist 418 (72.44) 116 (20.10) 25 (4.33) 18 (3.12)
Public health physician 252 (72.21) 66 (18.91) 21 (6.02) 10 (2.87)
Education level Junior college 1,885 (61.06) 776 (25.14) 241 (7.81) 185 (5.99) <0.001
Bachelors 2,531 (69.15) 841 (22.98) 180 (4.92) 108 (2.95)
Master 383 (74.51) 100 (19.46) 23 (4.47) 8 (1.56)
Doctorate 113 (74.54) 30 (19.54) 5(3.29) 4(2.63)
Working experience, 1-6 1,749 (67.90) 617 (23.95) 135 (5.24) 75 (2.91) <0.001
years 7-15 1,808 (62.54) 710 (24.56) 204 (7.06) 169 (5.85)
>15 1,355 (69.63) 420 (21.58) 110 (5.65) 61 (3.13)
Type of institution Public primary 404 (66.56) 120 (19.77) 55 (9.06) 28 (4.61) 0.001
Public secondary 798 (67.46) 278 (23.50) 65 (5.49) 42 (3.55)
Public tertiary 3,297 (65.24) 1,241 (24.55) 299 (5.92) 217 (4.29)
Private 413 (72.58) 108 (18.98) 30 (5.27) 18 (3.16)

Table 2 (continued)
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Table 2 (continued)
Variable Groups None (n/%) Mild (n/%) Moderate (n/%) Severe (n/%) P value
Workplace Low 716 (49.77) 405 (28.44) 149 (10.46) 154 (11.33) <0.001
C,:OVID_1 o Moderate 1,120 (67.92) 362 (21.95) 105 (6.37) 62 (3.76)
risk level
High 3,070 (70.74) 980 (22.58) 195 (4.49) 95 (2.19)
Department 24-hour fever clinic 338 (61.12) 134 (24.23) 41 (7.41) 40 (7.23) <0.001
Suspected isolation ward 232 (63.04) 93 (25.27) 28 (7.61) 15 (4.08)
Confirmed isolation ward 77 (60.16) 32 (25.00) 11 (8.59) 8 (6.25)
Medical support to 106 (73.61) 32 (22.22) 3(2.08) 3(2.08)
Wuhan
Administration 376 (66.08) 118 (20.74) 40 (7.03) 35 (6.15)
Other clinical 3,783 (66.94) 1,338 (23.68) 326 (5.77) 204 (3.61)
departments
Designated hospital Yes 1,639 (58.00) 766 (27.11) 237 (8.39) 184 (6.51) <0.001
No 3,273 (71.35) 981 (21.39) 212 (4.62) 121 (2.64)
Daily negative <50% 4,571 (70.28) 1,459 (22.43) 303 (4.66) 171 (2.63) <0.001
information >50% 341 (37.51) 288 (31.68) 146 (16.06) 134 (14.74)
Daily false information <50% 4,696 (67.78) 1,615 (23.31) 382 (5.51) 235 (3.39) <0.001
>50% 216 (44.54) 132 (27.22) 67 (13.81) 70 (14.43)
Self-reported physical Very good 2,475 (71.82) 691 (20.05) 161 (4.67) 119 (3.45) <0.001
health Good 2,112 (63.96) 851 (25.77) 218 (6.60) 121 (3.66)
Fair 307 (51.00) 186 (30.90) 59 (9.80) 50 (8.31)
Poor 18 (28.57) 19 (30.16) 11 (17.46) 15 (23.81)

COVID-19, coronavirus disease 2019.

4.2% (P<0.001), and 5.8% (P=0.006), respectively.

Factors associated with depression symptoms in medical
staff

In general, most influencing factors had a similar effect
on the GAD-7 and PHQ-9 scores of respondents. As
outlined in 7able 4, the univariable analysis showed that
medical staff who worked in low-risk areas (40.87%,
P<0.001), those who self-reported as being in poor health
(80.95%, P<0.001), and those whose daily COVID-19-
related information was negative (51.05%, P<0.001) or
false (48.66%, P<0.001) more than half of the time were
at a higher risk of depression during the early period of
the pandemic. More than 10% of these respondents were
screened as having MSD+. It is worth noting that medical
staff in confirmed COVID-19 isolation wards also suffered
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from a worse depression; 58/128 had depression symptoms,
and 9.38% were MSD+ (P<0.001). When respondents
without depression were used as the control group (1able 5),
medical staff aged 18-30 years displayed the highest chance
of suffering from MDS+ than those in other age groups
(P=0.038, P<0.001, P=0.007). The odds of being assessed
as MDS+ were 3.375 (95% CI: 1.749-6.515, P<0.001)
times higher in the divorced group than in the unmarried
group. The likelihood of medical staff being screened into
the MDS+ group was 62.180 (95% CI: 27.761-139.270,
P<0.001) times greater among respondents with poor
physical health than among those with good physical health.
Respondents whose daily COVID-19-related information
was negative (OR =4.224, 95% CI: 3.143-5.677, P<0.001)
or false (OR =3.385, 95% CI: 2.420-4.735, P<0.001) more
than half of the time were more likely to be in the MDS+
group. Medical staff who worked in low-risk areas had a
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Table 4 Univariate analysis of depression severity among medical staff during the COVID-19 outbreak (N=7,413)
Variable Groups None (n/%) Mild (n/%) Moderate (n/%) MSD+" (n/%) P value
Total 5,363 (72.35) 1,397 (18.85) 346 (4.67) 307 (4.14)
Gender Male 942 (75.72) 218 (17.52) 37 (2.97) 47 (3.78) 0.002
Female 4,421 (71.66) 1,179 (19.11) 309 (5.01) 260 (4.21)
Age, years 18-30 2,245 (71.34) 595 (18.91) 154 (4.89) 153 (4.86) <0.001
31-40 1,873 (71.14) 508 (19.29) 130 (4.94) 122 (4.63)
41-50 927 (74.94) 240 (19.40) 46 (3.72) 24 (1.94)
>50 318 (80.30) 54 (13.64) 16 (4.04) 8 (2.02)
Marital status Single 1,461 (72.58) 405 (20.12) 82 (4.07) 65 (3.23) 0.001
Married 3,774 (72.67) 950 (18.29) 246 (4.74) 223 (4.29)
Divorced 115 (61.83) 40 (21.51) 14 (7.53) 17 (9.14)
Widowed 13 (61.90) 2(9.52) 4 (19.05) 2(9.52)
Salary (yuan) <4,000 706 (69.01) 189 (18.48) 61 (5.96) 67 (6.55) <0.001
4,001-8,000 2,333 (69.70) 656 (19.60) 191 (5.71) 167 (4.99)
8,001-16,000 1,866 (76.16) 449 (18.33) 72 (2.94) 63 (2.57)
>16,000 458 (77.23) 103 (17.37) 22 (3.71) 10 (1.69)
Professional title  Junior 3,274 (70.99) 877 (19.02) 231 (5.01) 230 (4.99) <0.001
Senior 1,323 (72.81) 352 (19.37) 78 (4.29) 64 (3.52)
Associate chief 528 (76.74) 123 (17.88) 26 (3.78) 11 (1.60)
Chief 238 (80.41) 45 (15.20) 11 (3.72) 2(0.68)
Occupation Doctor 1,306 (74.37) 337 (19.19) 67 (3.82) 46 (2.62) <0.001
Nurse 3,067 (70.22) 842 (19.28) 228 (5.22) 231 (5.29)
Medical 127 (80.38) 23 (14.56) 3(1.90) 5(3.16)
technologist
Radiologist 167 (81.46) 28 (13.66) 6 (2.93) 4 (1.95)
Pharmacist 435 (75.39) 106 (18.37) 25 (4.33) 11 (1.91)
Public health 261 (74.79) 61 (17.48) 17 (4.87) 10 (2.87)
physician
Education Junior college 2,163 (70.07) 572 (18.53) 169 (5.47) 183 (5.93) <0.001
Bachelors 2,709 (74.02) 687 (18.77) 154 (4.21) 110 (3.01)
Master 389 (75.68) 97 (18.87) 17 (3.31) 11 (2.14)
Doctorate 102 (67.11) 41 (26.97) 6 (3.95) 3(1.97)
Working 1-6 years 1,876 (72.83) 490 (19.02) 107 (4.15) 103 (4.00) <0.001
experience, years 1o v ears 2,004 (69.32) 563 (19.47) 168 (5.81) 156 (5.40)
>15 years 1,483 (76.21) 344 (17.68) 71 (3.65) 48 (2.47)

Table 4 (continued)

© Annals of Palliative Medicine. All rights reserved.
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Table 4 (continued)
Variable Groups None (n/%) Mild (n/%) Moderate (n/%) MSD+" (n/%) P value
Type of institution  Public primary 441 (72.65) 97 (15.98) 34 (5.60) 35 (5.77) <0.001
Public secondary 893 (75.49) 213 (18.01) 39 (3.30) 38 (3.21)
Public tertiary 3,597 (71.17) 976 (19.31) 260 (5.14) 221 (4.37)
Private 432 (75.92) 111 (19.51) 13 (2.28) 13 (2.28)
Workplace Low 842 (59.13) 311 (21.84) 121 (8.50) 150 (10.53) <0.001
ESJ'D‘W sk Moderate 1,252 (75.92) 277 (16.80) 64 (3.88) 56 (3.40)
High 3,269 (75.32) 809 (18.64) 161 (3.71) 101 (2.33)
Department 24-hour fever clinic 358 (64.74) 126 (22.78) 26 (4.70) 43 (7.78) <0.001
Suspected isolation 259 (70.38) 70 (19.02) 19 (5.16) 20 (5.43)
ward
Confirmed isolation 70 (54.69) 34 (26.56) 12 (9.38) 12 (9.38)
ward
Medical support to 108 (75.00) 33 (22.92) 2 (1.39) 1 (0.69)
Wuhan
Administration 409 (71.88) 100 (17.57) 35 (6.15) 25 (4.39)
Other clinical 4,159 (73.60) 1,034 (18.30) 252 (4.46) 206 (3.65)
departments
Designated Yes 3,485 (75.98) 814 (17.75) 164 (3.58) 124 (2.70) <0.001
hospital No 1,878 (66.45) 583 (20.63) 182 (6.44) 183 (6.48)
Daily negative <50% 4,918 (75.62) 1,169 (17.97) 242 (3.72) 175 (2.69) <0.001
information >50% 445 (48.95) 228 (25.08) 104 (11.44) 132 (14.52)
Daily false <50% 5,114 (73.82) 1,294 (18.68) 303 (4.37) 217 (3.13) <0.001
information >50% 249 (51.34) 103 (21.24) 43 (8.87) 90 (18.56)
Self-reported Very good 2,729 (79.19) 500 (14.51) 104 (3.02) 113 (3.28) <0.001
physical health 4 2,314 (70.08) 706 (21.38) 156 (4.72) 126 (3.82)
Fair 308 (51.16) 178 (29.57) 67 (11.13) 49 (8.14)
Poor 12 (19.05) 13 (20.63) 19 (30.16) 19 (30.16)

T, moderate to severe depression or above. COVID-19, coronavirus disease 2019.

higher chance of being assessed as MDS+ than those in
the other 2 groups (P<0.001, P<0.001). For every 1-point
increase in occupational protection score, the odds of being

assessed as having depressive symptoms decreased by 5.6%
(P<0.001), 4.3% (P<0.001), and 4.5% (P<0.001) for mild,
moderate, and MDS+, respectively.

Discussion

The COVID-19 pandemic is a threat to physical and

© Annals of Palliative Medicine. All rights reserved.

mental health internationally. Many studies indicated
that the COVID-19 pandemic is associated with mental
disorders. Common risk factors for infected patients
during isolation included being female, social isolation, a
claustrophobic isolation environment, fear of the unknown
and panic, fear of discrimination, insomnia, poor physical
health, repeated exposure to social media, and economic
difficulties (27). However, the psychological impact of
COVID-19 on medical staff was more related to their
occupation and working environment due to the severity
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of the epidemic (28). Our study is one of the earliest large-
scale evaluations of the psychological health of medical staff
from nearly all provinces in China during the early phase of
the COVID-19 pandemic. The results revealed that around
34% and 28% of medical staff in our study had experienced
anxiety and depression symptoms, respectively; these rates
are higher than those reported in a previous study regarding
the mental health of the general public (12). The medical
staff were found to be more psychologically stressed than
the general population during infectious pandemics such
as SARS (2,4), MERS (4), and Ebola (3) due to their close
contact with sources of infection. Thus, the mental health
of medical staff is a worthy concern.

However, the rates found in the present research are
lower than those found by Wang ez 4/. (13) regarding the
psychological impact of the COVID-19 pandemic on
medical staff in Guangdong (conducted on February 2
and 3, 2020) and those by Lai et a/. (14) regarding mental
health outcomes among Chinese healthcare workers outside
Hubei Province from January 29 to February 3, 2020.
These results suggested that medical staff suffered even
more severe psychological stress at the beginning of the
pandemic and that the situation has improved in our study
(about 1 month after the first confirmed case). Since the
outbreak of the epidemic, the Chinese government came
out with a rapid reaction and launched the Joint Prevention
and Control Mechanism of the State Council in response
to the prevention and control on COVID-19. Wuhan has
been locked down as soon as possible to stop the spread of
the virus. Various government departments and social-wide
efforts have taken joint actions. Many medical staff from all
over the country assembled and rushed to Hubei Province
and other high-risk areas as medical support. All donations
were sent to high-risk areas in priority and used for
epidemic control without any delay. The supply of medical
materials and scientific research on the origin of the virus,
infection source, and transmission route of COVID-19 were
fully supported by the government. Biosafety laboratories
are classified into four levels as P1-P4, according to the
international Biosafety level. Research on COVID-19 was
conducted in the highest level of biosafety laboratories (P4)
to guarantee the safety of healthcare professionals devoting
to COVID-19 studies. They were equipped with the
most advanced facilities and the highest level of protective
devices. The epidemic has been effectively controlled by
all these prevention measures and greatly relieved the
psychological pressure of medical staff (28).

Lai et al. (14) found that healthcare workers in Wuhan

© Annals of Palliative Medicine. All rights reserved.

and frontline departments reported more severe mental
problems across all measurements. Wang et /. (13)
suggested that medical staff classified as having a lower
risk of infection reported lower average levels of anxiety,
depression, perceived stress, and insomnia severity than
those in the high-risk group. Most studies in other
countries conducted in several hospitals had similar
findings. Shah et /. (16) conducted a cross-sectional study
among medical staff recruited from three major hospitals
in Kenya, Africa, and determined that frontline medical
staff were at higher risk of mental health symptoms during
the isolation of COVID-19. Nearly half of the participants
reported inadequate resources or training to care for
patients with COVID-19. The study of Firew et al. (17)
sought to assess factors contributing to the psychological
distress of medical staff in the USA. They found that
medical staff in the emergency department were more
likely to contract COVID-19 and had increased depression
symptoms. Georger et al. (18) conducted the stress exposure
analysis among hospital staff in 2 French hospitals. They
found that the mental disorders of medical staff was mostly
related to the stress of contracting the infection. The lack
of information and protective gear and equipment were
major factors of insecurity at the start of the epidemic. All
of these reports suggested that the psychological condition
of medical staff during the COVID-19 outbreak was highly
associated with the actual situation of the pandemic at their
workplace, which is similar to our findings. Consistent with
the findings of Huang ez a/. (6) and Carmassi ez al. (29), our
study showed a poorer mental state among the medical staff
in COVID-19 designated hospitals and confirmed isolation
wards. The reasons for this might be attributable to many
factors, including close contact with sources of infection,
concerns about becoming infected or family and colleagues
becoming infected, highly stressful work-related situations
they are exposed to, management of critical medical
situations, a heavy workload, sudden changes in patients’
conditions, a shortage of supplies, a lack of sleep due to
shift work, and the necessity to wear a full-body protective
suit for more than 4-8 hours (14,30). Surprisingly, the
psychological conditions of those who volunteered as
medical support in Hubei were better than expected. There
may be several explanations for this finding. First, the
selection of volunteers for Hubei was strict. Most of the
medical staff selected for medical support had rich clinical
experience, and some were experts in the containment of
infectious and respiratory diseases. Second, the volunteers
might have been offered more occupational protective
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training and mental preparation support before their
departure to Hubei. Finally, the protective supplies of each
volunteer team were coordinated and deployed by local
governments, so the supply of goods could be guaranteed to
some extent.

In Lai’s study (14), since Wuhan was the epicenter of the
COVID-19 outbreak in China, the prevalence of anxiety
and depression among medical staff in Wuhan was higher
than in other regions. However, medical staff in low-risk
areas showed poorer mental health than those in moderate-
or high-risk areas in our study, consistent with the findings
of a previous study by Wu er al. (31). The explanations for
this result may be as follows. First, there are likely fewer
confirmed or suspected COVID-19 cases in low-risk areas.
Less direct contact with infected patients would suggest less
sufficient clinical experience, less protective training, and
less confidence in dealing with an emerging disease.

Additionally, high-risk areas were given priority in the
deployment of protective materials. A lack of essential
protective supplies can also result in psychological stress.
Our study results also indicated that medical staff with
lower occupational protection scores were more likely
to feel anxious or depressed. As the COVID-19 virus is
transmitted by close human-to-human contact through
droplets (32), inadequate occupational protection increases
the probability of occupational exposure and the chances
of being infected (6). Wang’s study (13) also pointed out
that while the fear around the potential infection applies to
all medical staff, those in the low-risk group may also have
concerns about understaffing/overworking and their lack of
active control.

We also found that nurses were more likely to experience
anxiety than other medical personnel, which is similar to
previous findings (31,33). Nurses are at a higher risk of
infection due to their close and long-term exposure to
infected patients. Moreover, most of the nurses were women,
and women may be more willing to express their inner
negative emotions than men. They are also prone to physical
and emotional discomfort when faced with heavy workloads
and poor treatment outcomes among patients (34). Medical
staff aged 18-30 years recorded the highest chance of
suffering from MDS+ in this study. Younger age is associated
with less clinical experience (35). For instance, in the SARS
outbreak, most young medical staff in this study were only
juniors or high school students, so they had no experience
dealing with such urgent public health issues. We also found
that divorced and widowed medical staff were at a high risk of
mental health problems. Companionship and social support

© Annals of Palliative Medicine. All rights reserved.
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by families are important factors in relieving psychological
stress (36), and social support has been reported to be a key
protective factor for good mental health (37). Our study
also found that physical health was positively correlated
with mental health, and many studies have already shown an
association between physical discomfort and psychological
stress (38,39).

Our results also uncovered a correlation between the
levels of anxiety and depression and the authenticity
and orientation of media. Nohlen ez 4/. (40) pointed out
that negative judgments spread more widely and faster
than positive ones in the face of conflicting information.
Additionally, a large-scale analysis of tweets by Vosoughi
et al. (7) revealed that false rumors spread further and faster
than the truth does. In the current study, our results showed
that although the medical staff is more professional than
the general public when dealing with public health issues,
negative and false information can still have a significant
adverse effect on their mental health. In the early stages of
the COVID-19 outbreak, the number of infected patients
increased rapidly, causing widespread panic. People knew
very little about the virus and could not determine whether
the news was true or false (41). Repeated exposure to
information about the epidemic might worsen anxiety
and depression. Nowadays, the Internet and social media
platforms are important channels for people to stay updated
with the latest news, and information is widely and rapidly
spread via the Internet and smartphones. However, the
system for regulating content across the Internet and new
media platforms still requires improvement, and strict
regulation is called for. The government and propaganda
authorities must be encouraged to focus more on regulating
the Internet and new media platforms to make good use of
their positive influence (42).

Studies (43,44) showed that stress-related psychiatric
conditions were associated with suicidal behavior. Medical
staff might also be at an elevated suicide risk during
COVID-19. Anxiety, depression, a high-stress working
environment, poor sleep quality, a sense of loneliness,
and a negative coping style were all risk factors of suicidal
attempts. Emergency psychological crisis interventions
were called to decrease the suicide ideation of medical
staff. Rapid access to psychological counseling from mental
health associations/organizations/professionals online
and offline, psychological contingency for time off work,
social-wide support, and care from families and colleagues
are necessary to decrease distress, negative emotions, and
suicide ideation.
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Limitations

There are 2 limitations to this study. First, we did not track
the change in the psychological status of medical staff, along
with the dynamic development of the COVID-19 outbreak.
Second, we did not subcategorize medical staff at different
risk levels in the workplace according to their working
department, or determine the combined influence of both
of these factors.

Conclusions

A significant proportion of medical staff, even those in
areas with low exposure risk, experienced psychological
issues due to anxiety and depression during the outbreak of
COVID-19 in China. Being nurses, having poor physical
health, being divorced/widowed, having high risks of
contracting COVID-19, lacking clinical experience, having
insufficient occupational protection, and repeated exposures
to negative media reports are risk factors influencing
the psychological health of medical staff (45). Protective
factors might include being male, having sufficient
medical resources, up-to-date and accurate information,
precautionary protection, rapid access to psychological
counseling, and social support. In conclusion, to improve
the mental health of medical staff, effective interventions
and targeted policies must focus on these issues.
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