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Chinese emergency department (ED) staff encountered significant mental stress while
fighting the coronavirus disease 2019 (COVID-19) pandemic. We sought to investigate
the prevalence and associated factors for depressive symptoms among ED staff
(including physicians, nurses, allied health, and auxiliary ED staff).. A cross-sectional
national survey of ED staff who were on duty and participated in combating the COVID-19
pandemic was conducted March 1-15, 2020. A total of 6,588 emergency medical
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personnel from 1,060 hospitals responded to this survey. A majority of respondents
scored above 10 points on the PHQ-9 standardized test, which is associated with
depressive symptoms. Those aged 31-45, those working in the COVID-19 isolation unit,
and those with relatives <16 or >70 years old at home all had statistically significant
associations with scoring > 10 points. Depressive symptoms among Chinese emergency
medical staff were likely quite common during the response to the COVID-19 pandemic
and reinforce the importance of targeted ED staff support during future outbreaks.

Keywords: COVID-19, depression, emergency medicine, PHQ-9, China

INTRODUCTION

At the end of December 2019, a new respiratory infection
outbreak, later termed coronavirus disease 2019 (COVID-19),
was first reported in Wuhan, China (1). Unfortunately, COVID-
19 has continued to rampage throughout the world. According to
the World Health Organization (WHO), there have already been
hundreds of millions confirmed cases and several million deaths
(2). The prevention and containment of COVID-19 have become
issues of worldwide concern. Among a variety of control options,
social distancing was recommended by the WHO to reduce
the possibility of infection (3). Unfortunately, medical staff,
particularly those on the frontlines of healthcare in emergency
departments (EDs), have taken the brunt of the effort in the fight
against COVID-19. They are unable to follow recommendations
on social distancing and must work in areas that are high risk for
COVID-19. According to data from the National Health Council
of China, as of April 1, 2021, thousands of medical staff have been
infected and many have died (4). ED staff are not only exposed to
a higher risk of infection but also suffer the physical and mental
strain of tiring work schedules, difficult triage decisions, fears of
infecting family members, and the anguish of losing patients and
colleagues to COVID-19 (5).

Previous studies showed that infectious disease pandemics,
such as severe acute respiratory syndrome (SARS) and Middle
East respiratory syndrome (MERS) can impact negatively on the
mental health of different groups of people, including healthcare
workers (6, 7). COVID-19 also likely results in psychological
problems, such as stress, anxiety, and depressive symptoms,
among frontline medical workers. Recently, several studies have
reported that the prevalence of anxiety and depression among
healthcare workers is higher during the COVID-19 pandemic
(8, 9). However, research exploring the mental health problems
of frontline medical workers in the ED is limited. The aim of this
project was to examine the prevalence of depressive symptoms
among ED medical personnel in China during the early (and
most severe phase so far for China) of the COVID-19 pandemic.

MATERIALS AND METHODS
Study Design and Participants

This was a national cross-sectional survey conducted between
March 1 and March 15, 2020. The study was approved by the
Ethics Committee of Peking Union Medical College Hospital,
and all participants provided informed consent. Chinese ED

staff (including physicians, nurses, allied health, and auxiliary
ED staff) between 18 and 80 years of age who were on
clinical duty in areas designated to receive COVID-19 patients
between November 1, 2019, and March 15, 2020, were invited
to participate. Only those able to complete informed consent
were eligible for inclusion. Anyone previously diagnosed with
any mental illness, those taking any antipsychotic medications,
or those participating in other clinical trials were excluded. Due
to the sudden outbreak of COVID-19 in China, some retired
medical staff participated in the fight against the pandemic, so
our study included medical staff over 60 years old (the normal
retirement age in China). Finally, since nearly all ED staff on
clinical duty in China during this period participated in fighting
against the COVID-19 pandemic work, a concurrent control
group of ED staff who did not participate in the fight against the
pandemic was not feasible.

Survey Instrument

Our survey instrument begins with collecting respondents’
general characteristics, including sex, age, profession,
relationship status, and whether they live with children
younger than 16 years old or adults older than 70 years old.

We then queried respondents’ work details during COVID-
19. Specifically, we asked whether they worked in Hubei province
(where the city of Wuhan is located, the site of the most
significant COVID-19 outbreak in mainland China during the
study period). During the pandemic, many medical staff across
the country left their long-term work locations and went to
Hubei to participate in fighting against the COVID-19 pandemic
work, so we divided people working in Hubei into two groups:
those who were living in Hubei for at least 2 years before the
outbreak and those who went to Hubei to participate in anti-
pandemic work. We also queried whether respondents worked
in COVID-19 isolation wards, whether they were directly in
contact with any confirmed COVID-19 patients (regardless of
any protective measures being taken), whether they underwent
compulsory isolation in their hospital due to workplace exposure
to COVID-19 (i.e., they were being quarantined in the hospital
facilities not due to being sick themselves), and the duration of
such isolation time. We additionally clarified this issue in our
research, by dividing the medical staff into “compulsory isolation
in the hospital (i.e., they still needed to stay in the hospital when
they are not at work)” and “non-compulsory isolation in the
hospital (they could go home after work).”
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We then asked respondents about the time spent working
during the COVID-19 outbreak: what their working hours were
before and after the outbreak of COVID-19 (including the
average working hours of each rotation and weekly working
hours). We collected the working hours of medical staff between
November 2019 to March 2020 (the official “winter” months in
China) and selected January 15, 2020, as date of the outbreak of
China’s COVID-19 pandemic. January 15, 2020, was the infection
point for COVID-19 cases in Wuhan (the average number of
daily hospital admissions for fever jumped from 300 to 600
that day).

Patient Health Questionnaire-9 (PHQ-9)
After the collection of respondent characteristics and
work details, the Patient Health Questionnaire-9 (PHQ-
9) standardized questionnaire was used to ascertain the
psychological state of surveyed ED staff. The Patient Health
Questionnaire depression module is a self-rated version of
the Primary Care Evaluation of Mental Disorders Patient
Questionnaire (PRIME-MD PQ) for depression (10, 11). PHQ-9
has been validated in two large studies involving 3,000 patients
in seven obstetrics and gynecology clinics and another study
with 3,000 patients in eight primary care clinics (12). This scale
scores each of the nine diagnostic criteria for depression in the
DSM-IV on a scale from “0” (not at all) to “3” (nearly every
day) (12). The PHQ-9 is scored 0-27, with the interpretation
based on the following intervals: 0-4, 5-9, 10-14, 15-19, and
20-27. The cutoff score for major depression symptoms in
prior studies was set at 10, with subjects scoring higher than 10
being defined as having depressive symptoms. Using the Mental
Health Professional (MHP) Validation Interviews as the criterion
standard, a PHQ-9 score >10 had a sensitivity of 88% and a
specificity of 88% for major depression (13), while a PHQ-9
score <10 yielded a negative predictive value of 0.99 (14). PHQ-9
has been widely applied in clinical institutions and scientific
research to assist in making the diagnosis of depression, quantify
depressive symptoms, and monitor their severity. We utilized
the standard score of >10 as the critical value to divide those
with or without a depressed state in this study. We hypothesized
that most respondents would have a score >10.

Survey Process

In this study, we combined PHQ-9 with our own queries
for respondent characteristics and work details as noted
above. We then used an online questionnaire system (Gold
Data, Jingshuo Technology Corporation, Beijing, China) as the
platform for distributing our survey tool. We pushed out the
survey instrument in an online “snowball” method of sampling
by sending the survey out through friendship circles and
promotion through emergency medicine groups on the WeChat
messaging platform (Tencent Corporation, Shenzhen, China).
The Gold Data system was then able to collect the survey
data electronically.

Statistical Analysis
Continuous variables were described with mean and standard
deviation, while categorical variables were described by

frequency and percentages. When the distribution of a
continuous variable was skewed, the median and interquartile
ranges were presented. Student’s T-tests or one-way analysis
of variance was employed for two groups or multiple-group
continuous-measure comparisons, as appropriate. Chi-square
tests were used for comparing categorical measures. Multiple
logistic regression models were used to estimate the odds ratio
(OR) and 95% confidence interval (CI) for the association
between associated factors and depressive symptoms, with the
risk factors selected by a forward stepwise method. All analyses
were conducted using SAS version 9.2 (SAS Institute, Inc., Cary,
NC, USA). A p < 0.05 was considered statistically significant.

RESULTS

We received 7,000 completed questionnaires through the online
survey system, of which 6,588 (94.00%) were valid. Respondents
came from 1,060 hospital EDs in 27 (out of a surveyed 31)
provinces, autonomous regions, or independent municipalities in
China. The average PHQ-9 score for all medical staff was 10.94
=+ 5.1, and 3,795 out of 6,588 participants (57.60%) had a PHQ-9
score >10. The prevalence of depressive symptoms was high with
a PHQ-9 score distribution of 10-14 (34.44%), 15-19 (16.27%),
and 20-27 (6.89%).

Participant Characteristics

Participant characteristics are shown in Tables 1, 2. Among
these samples, 33.58% were male and 66.42% were female. Most
respondents (87.56%) were <45 years old. Among the medical
staff surveyed, nurses and doctors accounted for 59.01 and
38.29%, respectively. Almost all (95.1%) participants were from
outside of Hubei province during the COVID-19 outbreak. In
addition, 56.70% of participants had children <16 years old at
home who needed care, while 31.21% of participants lived with
elderly family members >70 years old.

Almost half (45.86%) of the ED staff who participated in
this study worked in their hospital’s COVID-19 isolation area(s),
and 15.62% of them had direct contact with patients known to
be infected with COVID-19. Almost all (92.93%) ED staff were
forced to quarantine in their hospital while on service.

Factors Associated With Major Depressive
Symptoms Among ED Staff

Results of univariate analysis are shown in Table 2. Severe
depressive symptoms divided by prevalence according to age
group, occupation, and marital status were all statistically
significant. In addition, the prevalence of PHQ-9 scores >10
was higher in males compared to females (p = 0.040). Similar
results were found in participants who lived with children <16
and adults >70, those who worked in the COVID-19 isolation
unit, and those who had direct contact with COVID-19 patients
(p < 0.05). There was no significant difference in the PHQ-9
scores between people who were or were not working in Hubei
province during the outbreak.
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TABLE 1 | Participant characteristics.

Characteristic Number (percent)

(N = 6,588)
Gender
Male 2,212 (33.58%)
Female 4,370 (66.42%)
Age (y)
18-30 2,713 (41.18%)
31-45 3,056 (46.38%)
46-60 798 (12.11%)
>60 21(0.31%)
Occupation
Medical 2,523 (38.29%)
Nurse 3,888 (59.01%)
Allied 150 (2.27%)
Auxiliary 27 (0.40%)

Marital status

Married 4,665 (70.81%)
Single 1,770 (26.86%)
Divorced or widowed 153 (2.32%)
Living with children <16 y of age

Yes 3,737 (56.72%)
No 2,849 (43.28%)
Living with adult =70 y of age

Yes 2,056 (31.20%)
No 4,532 (68.80%)
Working area in the COVID-19 period

Hubei province 325 (4.90%)

Other provinces
Working status in the COVID-19 period
Long-term work in Hubei

6,263 (95.10%)

84 (1.20%)
241 (3.65%)
6,263 (95.15%)

Supporting Hubei work
Work in other provinces
Working in the isolation unit with COVID-19 patients

Yes 3,021 (45.85%)
No 3,565 (54.11%)
Direct contact with confirmed COVID-19 patients

Yes 1,029 (15.61%)
No 5,559 (84.38%)
Compulsory isolation in hospital

Yes 6,122 (92.92%)
No 466 (7.08%)
Distribution of PHQ-9 scores

0-4 547 (8.30%)
5-9 2,246 (34.09%)
10-14 2,269 (34.44%)
15-19 1,072 (16.27%)
20-27 454 (6.89%)

Duty Time and Quarantine of the ED Staff

Among all respondents, the average time per duty rotation was
10h, and the average time at work per week was nearly 50 h.
There was no difference in the number of hours worked in Hubei

compared to other provinces (working hours per week, 50.38 +
22.0vs.48.34 £ 18.6, p = 0.101; working hours per rotation, 11.78
=+ 8.0 vs. 11.89 & 7.6, p = 0.799). There was no difference in the
average daily work hours per shift before or during the pandemic
among respondents (11.88 & 7.4 vs. 11.89 £ 7.6, p = 0.850).
However, the average weekly work hours before COVID-19 were
more than the average hours during COVID-19 (49.49 + 18.5 vs.
48.44 +18.8, p < 0.001).

In our survey, the ED staff who were forced to quarantine
in their hospital had a higher PHQ-9 score than those who
were not forced into hospital isolation (11.4 £+ 4.9 vs. 10.9 £
5.1, p = 0.0129; Table 2). In addition, there was no statistically
significant difference in scores between groups that had more
or <14 quarantine days (PHQ score, 11.63 £ 5.1 vs. 11.35.9 &
4.8, p=0.970).

Factors Associated With Depressive
Symptoms by Multivariate Analysis

As shown previously, univariate analysis (Table2) revealed
several variables associated with a PHQ-9 score >10. Subsequent
multiple logistic regression analysis showed that a score >10
during the COVID-19 pandemic was significantly associated with
direct contact with confirmed COVID-19 patients (OR = 1.153,
95% CI: 0.994-1.338), working in the COVID-19 isolation unit
(OR = 1.366, 95% CI: 1.23-1.517), respondents between 31 and
45 years of age (OR = 1.139, 95% CI: 1.004-1.293), and those
staff living with children <16 years old (OR = 1.126, 95% CI:
1.001-1.267) or adults >70 years old (OR = 1.325,95% CI: 1.177-
1.492). Results of the multivariate logistic regression analysis are
shown in Table 3.

DISCUSSION

This was a large-scale, multicenter, cross-sectional study of
the prevalence and risk factors for depression among medical
staff during the COVID-19 pandemic. Because the population
surveyed in this study covered most provinces and cities
in China, we can draw a relatively complete picture of the
prevalence of depressive symptoms among Chinese ED staff
during the fight against the COVID-19 pandemic. The results
of this study show that more than half of all staff surveyed
experienced PHQ-9 scores >10, and such elevated scores were
associated with age, family factors, and exposure to COVID-19
patients and were independent of work time or location. These
results offer a comprehensive national assessment of potential
depressive state in ED staff that may be used to guide future
mental health improvement efforts.

Many recent psychological investigations on health
professionals during COVID-19 have shown that health
professionals fighting COVID-19 are suffering from more
psychiatric disorders than other occupational groups (8, 15, 16).
Wang et al. (17) performed a survey of Chinese physicians in
Liaoning province and found that the prevalence of depressive
symptoms among doctors was 65.3%. Lai et al. (8) performed a
multicenter cross-sectional survey which collected demographic
data and mental health measures of 1,257 health professionals
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TABLE 2 | Univariate analysis results between the PHQ-9 < 10 and PHQ-9 > 10 groups.

Characteristic Overall Overall PHQ score PHQ-9 < 10 PHQ-9 > 10 P-value*
(N = 6,588) (N =2,793) (N = 3,795)
Mean + SD N (%) N (%)
Gender
Male 2,212 11.2+53 899 (40.64%) 1,313 (569.36%) 0.0396
Female 4,370 10.8+5.0 1,892 (43.30%) 2,478(56.70%)
Age (y)
18-30 2,713 10.3+4.9 1,268 (46.74%) 1,445 (53.26%)
31-45 3,056 11.3+52 1,200 (39.27%) 1,856 (60.73%) <0.0001
46-60 798 11.4+53 312 (39.10%) 486 (60.90%)
>60 21 9.7+7.0 13 (61.90%) 8 (38.10%)
Occupation
Medical 2,523 114 +£53 981 (38.88%) 1,542 (61.12%) <0.0001
Nurse 3,888 10.7 £5.0 1,714 (44.08%) 2,174 (55.92%)
Allied 150 95+53 82 (54.67%) 68 (45.33%)
Auxiliary 27 9.2+50 16 (569.26%) 11 (40.74%)
Marital status
Married 4,665 11.1+5641 1,899 (40.71%) 2,766 (59.29%) <0.0001
Single 1,770 10.5+4.9 830 (46.89%) 940 (53.12%)
Divorced or widowed 153 11.5+59 64 (41.83%) 89 (58.17%)
Living with children <16 y of age
Yes 3,737 11.3+52 1,475(39.47%) 2,262 (60.53%) <0.0001
No 2,849 10.5£4.9 1,317 (46.23%) 1,632 (63.77%)
Living with adult(s) >70 y of age
Yes 2,056 10.6 £4.9 740 (35.99%) 1,316 (64.01%) <0.0001
No 4,532 11.8+5.3 2,053 (45.30%) 2,479 (54.70%)
Working area
Hubei province 325 10.2 £ 51 153 (47.08%) 172 (563.92%) 0.0798
Other provinces 6,263 11.0+ 561 2,640 (42.15%) 3,623 (57.85%)
Working status
Long-term work in Hubei 84 11.1+54 35 (41.67%) 49 (58.33%) 0.1094
Supporting Hubei work 241 99+49 118 (48.96%) 123 (51.04%)
Work in other provinces 6,263 11.0£ 5.1 2,640 (42.15%) 3,623 (57.85%)
Working in the isolation unit with COVID-19 patients
Yes 3,021 11.6+5.3 1,134 (37.54%) 1,887 (62.46%) <0.0001
No 3,565 10.3 +4.8 1,658 (46.51%) 1,907 (53.49%)
Direct contact with confirmed COVID-19 patients
Yes 1,029 11.6+52 385 (37.41%) 644 (62.59%) 0.0004
No 5,559 10.8 £ 5.1 2,408 (43.32%) 3,151 (56.68%)
Compulsory isolation in hospital
Yes 6,122 11.4+4.9 2,621 (42.81%) 3,501 (57.19%) 0.0129
No 466 109+ 5.1 172 (36.91%) 294 (63.09%)
* x2test.

that treat patients exposed to COVID-19 in China, and they
reported that 50.4% showed symptoms of depression. The rate of
depressive state (PHQ-9 score >10) was 57.60% in our study. The
proportion of people with depressive symptoms is slightly higher
than the results of previous studies. One possible reason for this
is that our study included only ED staff, whereas participants
in other studies were from a variety of other specialties (e.g.,
respiratory medicine, critical care medicine, other internal

medicine specialties, or anesthesia). In China, medical staff
in the ED have often already experienced high levels of stress
even before COVID-19 began due to heavy workloads under
uncertain conditions.

In most previous studies on the psychological impact of the
COVID-19 pandemic on frontline healthcare workers, female
nurses with close contact with COVID-19 patients appeared to
have the highest mental health risks (18-21). It is important
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TABLE 3 | Factors associated with depressive symptoms by multivariate analysis.

Coefficients SE* Statistics** P-value OR' 95% CIF

Direct contact with confirmed COVID-19 patients 0.142 0.0758 3.5206 0.0606 1.153 0.994-1.338
Working in the isolation unit with COVID-19 patients 0.312 0.0534 34.1538 <0.0001 1.366 1.23-1.517
Age between 18 and 30 years old Ref

Age between 31 and 45 years old 0.130 0.0645 4.0756 0.0435 1.139 1.004-1.293
Age between 46 and 60 years old 0.054 0.0935 0.333 0.5639 1.065 0.879-1.268
Age above 60 years old —0.834 0.4593 3.2987 0.0693 0.434 0.176-1.068
living with children <16 y of age 0.1189 0.0599 3.936 0.0473 1.126 1.001-1.267
Living with adult =70y of age 0.2818 0.0604 21.7272 <0.0001 1.325 1.177-1.492

*Standard error of estimated coefficients.
**y “statistics.

T Odds ratio.

+95% confidence interval for odds ratio.

to note that most previous studies included predominantly
female participants, particularly nurses. Like the population
composition of most previous studies, female participants also
accounted for most of the population in our survey, but male
respondents on average had higher PHQ-9 scores than female
respondents. While the reasons behind this result are still
unclear, this does help illustrate that female respondents do not
have a monopoly on depression. Among other factors related
to depressive symptoms among the ED staff surveyed, our
correlation analysis indicated that a younger age and a married
marital status were associated with depression. These predictors
were mostly consistent with previous research (22, 23). The 31-
45-year-old age group accounted for the largest proportion of
subjects as well as the subgroup with the highest PHQ-9 scores.
Compared with younger doctors, senior medical staff with more
work experience may have more experience dealing with complex
situations, which could explain their lower perceived stress and
better resilience (24).

Isolation for ED staff during the COVID-19 outbreak
was an additional stressor for frontline medical staff. During
the COVID-19 period, the Chinese government strongly
recommended that everyone reduce travel and self-quarantine as
much as possible in their current place of residence, so it can be
difficult to clearly define any additional “compulsory” element
of isolation. In this study, we further divided any isolating ED
staff into those who reported “compulsory isolation” in their
hospital (they needed to remain on hospital property even when
they are not on duty) and “non-compulsory isolation” outside
of their hospital (they could go home after work). Isolation and
confinement during the epidemic could cause a loss of daily
habits, reduce socialization with other people, and directly lead to
boredom and depression (25). ED staff who were not isolated in
the hospital could still live at home, communicate with family and
friends, and continue to receive their family’s emotional support
and encouragement. In addition, ED staff who were forced to be
isolated at their hospital may be in close contact with infected
patients, thereby aggravating social stigma. In our study, the
average PHQ-9 score and the proportion of PHQ-9 scores >10
were indeed higher in those ED staff who had to isolate in the
hospital compared to those who could go home after work.

Surprisingly, compared with those inside Hubei province,
those outside of Hubei province had no significant difference in
PHQ-9 scores, this is different from the results of other cross-
sectional studies during the same period, which showed that
medical staff deployed to Hubei province had a higher prevalence
of depressive symptoms than physicians and nurses working
in fever clinics and infectious disease wards outside of Hubei
province (8, 22, 26-28). During the outbreak of COVID-19,
physicians and nurses deployed to Hubei province had to face
confirmed COVID-19 patients. They had to work in unfamiliar
environments, the patients they saw every day were more critical,
and many of them needed immediate care (26, 27). In our
study, ED medical personnel working in Hubei made up a
relatively small portion (4.93%) of the overall study population,
and this may prevent a meaningful analysis of their risk profile,
being a limitation to the present study. Working in Wuhan was
associated with more stress, but statistical significance was not
met, possibly due to an insufficient sample size.

Looking at duty hours, we found that, regardless of the
pandemic, the average working hours of all Chinese ED staff are
relatively long. The average shift is 12h long, and the average
work hours per week are close to 50 h. High-intensity and time-
consuming work may cause medical staff to become fatigued,
resulting in higher overall PHQ-9 scores.

During the COVID-19 outbreak, there was no difference in
both the number of duty hours per day and the number of duty
hours per week in different regions (including Hubei province).
This indicates that even though Hubei was the epicenter in
China’s fight against the pandemic and there were more COVID-
19 patients there than in other provinces, there seems to have
been no serious imbalance in work hours compared to elsewhere
in China. In addition, the duty hours for staff in other provinces
did not decrease either. The number of medical staff in other
provinces may have declined due to transfers to Hubei, but,
due to fewer ED cases throughout the country, the remaining
workers seemed to be on duty about the same amount of time.
The workload of first-line medical staff in provinces other than
Hubei should therefore not be minimized.

In a related point, the total number of work hours per week
for ED staft was less after the COVID-19 outbreak than before.
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There are many reasons for this, including additional medical
staffing support from other departments, thereby reducing the
average work hours for emergency medicine staff. National policy
required medical staff who worked in the COVID-19 isolation
ward(s) to have 14 days of compulsory isolation, which may also
have reduced the average number of hours worked. During the
COVID-19 period, the number of patients with fever increased
significantly compared to previous years, and the number of
patients who went to the hospital for other diseases was much
smaller than usual. Similar situations have been reported in other
regions. For example, from February 1 to April 30, 2020, the
number of ED patients in Hong Kong decreased by 37% (28).

Our study had several limitations. First, like other screening
questionnaires, the PHQ-9 scale is not sufficiently accurate
to establish a definitive diagnosis of major depression. Scores
exceeding the threshold are, in effect, a positive screen which
should prompt a careful mental health assessment. Even though a
score >10 does not equal major depression, high score may lead
to other diagnoses that share symptoms with major depression,
such as anxiety disorder, alcohol use disorder, or subsyndromal
depression. Second, although we have obtained correlations for
many single-factor analyses, many variables related to depression
have not yet been explored. The correlation between different
variables requires the creation of a comprehensive variable,
which can be directly linked to the PHQ-9 score. Finally, this
was a cross-sectional study and cannot directly establish the
relationship between depression and related factors.

In conclusion, our study showed that most Chinese ED staff
who worked clinically during the response to COVID-19 had
elevated PHQ-9 scores which put them at a very high risk for
major depression. This is the first comprehensive study to explore
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