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Background: The purpose of our study was to investigate the prevalence of anxiety

and depressive symptoms and their risk factors among doctors during the coronavirus

disease 2019 (COVID-19) pandemic.

Methods: A hospital-based survey study was conducted. Anxiety symptoms were

assessed using the Self-Rating Anxiety Scale (SAS), and depressive symptoms were

assessed using the Self-Rating Depression Scale (SDS). Multivariable logistic regression

was used to analyze anxiety and depressive symptoms across independent variables.

Results: A total of 1,521 doctors were included; 11.11% (169/1,521) of the doctors

had anxiety symptoms, and 16.90% (257/1,521) had depressive symptoms. Female sex

[adjusted odds ratio (aOR), 1.69; 95% confidence interval (CI), 1.21–2.34; P = 0.002]

and having a minor child (aOR, 2.31; 95% CI, 1.50–3.56; P < 0.001) were associated

with an increased risk of anxiety symptoms. Female sex (aOR, 1.56; 95% CI, 1.18–2.06;

P = 0.002) and having a minor child (aOR, 1.48; 95% CI, 1.06–2.01; P = 0.022) were

associated with an increased risk of depressive symptoms. Older age (aOR, 0.97; 95%

CI, 0.98–0.99; P= 0.008) was associated with a decreased risk of depressive symptoms.

Conclusions: Anxiety and depressive symptoms have been common mental health

problems in doctors during the COVID-19 pandemic. We found that female sex, having

a minor child, and younger age were major risk factors for the development of anxiety

and depressive symptoms among doctors during the COVID-19 pandemic.
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INTRODUCTION

Since the outbreak of coronavirus disease 2019 (COVID-19) in Wuhan on December 30, 2019 (1),
the disease has had a huge impact on all aspects of Chinese society. With the rising number of
cases and deaths caused by COVID-19, China has taken some measures to prevent the spread of
COVID-19, including quarantine, lockdown, and physical distancing. Because of the prolonged
confinement, negative effects on the economy, employment, and public health have been reported
during the COVID-19 pandemic.With worries about future uncertainty, concern had been growing
about the mental health sequelae of the COVID-19 crisis.
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With the increasing number of patients and suspected
cases, the burden of clinical treatment has increased.
Repeated modifications in infection control procedures and
recommendations have increased the uncertainty. In this
setting, doctors have been directly involved in the diagnosis and
treatment of COVID-19 patients, which puts them at higher
risk for chronic stress, psychological distress, and other mental
health symptoms including depression, insomnia, stress, anxiety,
anger, irritability, and emotional exhaustion. In addition,
high workloads, widespread media coverage, lack of specific
treatment, and feeling less support could all contribute to the
mental strain on these health workers (2). Clinical doctors who
provide clinical services must work in high-risk environments.
Previous studies have reported that healthcare workers might
have higher rates of depression, anxiety, insomnia, obsessive and
somatization symptoms, and post-traumatic stress symptoms
than non-healthcare workers. During the COVID-19 pandemic,
higher levels of anxiety and depression were shown to be
positively correlated with stress among healthcare workers (3–5).
Gender, living in rural areas, female, low social support, risk of
exposure to COVID-19-positive patients, fear of contracting the
disease, worry about lack of medical supplies, and long working
hours were significantly associated with anxiety and depression
among clinical doctors (3, 4, 6–8). In addition, a history of
physical symptoms similar to COVID-19 infection (such as
cough, sore throat, lethargy, dyspnea, loss of appetite, and
myalgia) can also predispose healthcare workers to symptoms of
depression, anxiety, stress, and post-traumatic stress (9).

If anxiety and depression are not treated, they might have a
negative impact on the health of clinical doctors and alter their
ability to properly perform their duties, including treating and
preventing COVID-19. Therefore, the aim of the present study
was to evaluate the prevalence and risk factors for anxiety and
depressive symptoms among clinical doctors at three hospitals
during the COVID-19 pandemic.

METHODS

This was a cross-sectional study, which was conducted from
January 20 to May 10, 2020, among three hospitals, that is,
the Second People’s Hospital of Chengdu, Nuclear Industry 416
Hospital, and Yongchuan Hospital. Online survey management
software was used in this study to allow the target subjects to post
and complete the questionnaire online. The collected data were
automatically entered into a spreadsheet. The study population
included active full-time staff members at the three hospitals.
The demographic variables considered in the analysis were sex,
age, education level, marital status, household income, having
minor child (yes/no), Social Support Rating Scale (SSRS) score,
and working for COVID-19 control and prevention (yes/no).

Anxiety symptoms were assessed using the Self-Rating
Anxiety Scale (SAS) (10), which consisted of 20 items that were
scored from 1 to 4 (1 = rarely, 2 = occasionally, 3 = frequently,
and 4 = always). Fifteen questions were ranked proportionally,
with higher scores indicating more severe symptoms and lower
scores for the remaining five questions indicating less severe

symptoms. The raw scores were converted to index scores by
multiplying by 1.25. The score was defined as follows (10):
no anxiety (<50), low anxiety (50-59), moderate anxiety (60-
69), and severe anxiety (>70). This scale has good internal
consistency with a Cronbach’s alpha of 0.931 (11).

Depressive symptoms were assessed using the Self-Rating
Depression Scale (SDS) (12), which contained 20 items. The SDS
consisted of 10 positive symptoms and 10 negative symptoms
questions, and each item was scored from 1 to 4 (1 = none or
a little, 2 = sometimes, 3 = most of the time, and 4 = all of
the time). The severity of depressive symptoms was measured
by a total SDS score × 1.25. The scores were grouped into four
categories (13): no depression (<50), low depression (50-59),
moderate depression (60-69), and severe depression (>70).

Clinical doctors were informed that their responses would be
confidential and that their leaders and colleagues would not have
access to their test results.

STATISTICAL ANALYSIS

The data are presented as numbers (%), or mean values
(±standard deviation, SD). To identify differences between two
groups, Pearson’s χ

2 tests were used for categorical variables.
Student’s t-tests were used to compare normally distributed
variables. The Mann–Whitney U-tests were used to compare
non-normally distributed variables. Multivariate logistic
regression analysis was performed to identify determinants
independently associated with anxiety and depressive symptoms.
The results are expressed as adjusted odds ratios (aOR) with
their corresponding 95% confidence intervals (CIs). The data
were analyzed using SPSS 22 software. P < 0.05 was considered
statistically significant.

RESULTS

Demographic Characteristic
A total of 1,521 doctors were included in this study, and the mean
age of the participants was 42.7 years. Of these, 53.00% (806) were
female, and 85.80% (1,305) had an MSc and above education.
A total of 52.26% (795) had a minor child, 34.65% (527) were
working for COVID-19 control and prevention, and 68.31%
(1,039) had household incomes >150,000 Chinese yuan/year.

Risk Factors for Anxiety Symptoms
Based on the SAS results, 169 (11.11%) doctors had anxiety
symptoms. The average SAS score of the doctors with anxiety
symptoms was 60.53 ± 8.70, and the average SAS score of the
doctors with no anxiety symptoms was 25.68 ± 13.68. Baseline
characteristics of doctors in the no anxiety and anxiety symptoms
groups were compared (Table 1). The results showed that age,
female sex, and having a minor child had effects on the anxiety
symptoms of the doctors, and these differences were statistically
significant (P < 0.05).

The incidence of anxiety symptoms among the doctors was
11.11%, that among doctors with a minor child was 14.21%
(113/795), and that among females was 13.65% (110/806).
Among the anxiety symptoms group, 23 doctors had severe
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TABLE 1 | Comparison of baseline characteristics between doctors with no anxiety and anxiety symptoms groups.

No anxiety group (1,352) Anxiety group (169) OR (95% CI) P*

Age, years (mean ± SD) 42.79 ± 10.21 42.26 ± 9.95 0.522

Social Support Rate Scale (SSRS) (mean ± SD) 38.07 ± 18.75 36.36 ± 18.85 0.043

SAS (mean ± SD) 26.31 ± 16.69 61.75 ± 8.53 <0.001

Married, n (%) 1,272 (94.08) 161 (95.27) 1.27 (0.61–2.67) 0.534

Females, n (%) 696 (51.48) 110 (65.09) 1.76 (1.26–2.45) 0.001

Education (MSc and above education), n (%) 1,159 (85.72) 146 (86.39) 1.06 (0.66–1.68) 0.815

Parents, n (%) 1,320 (97.63) 164 (97.04) 0.80 (0.31–2.07) 0.638

Having minor child, n (%) 682 (50.44) 113 (66.86) 1.98 (1.41–2.78) <0.001

Chronic disease, n (%) 69 (5.10) 10 (5.92) 1.17 (0.59–2.32) 0.653

Working experience in years, n (%) 904 (66.86) 115 (68.05) 1.05 (0.75–1.49) 0.758

Living with family members, n (%) 1,088 (80.47) 144 (85.21) 1.40 (0.90–2.18) 0.139

Working for COVID-19 control and prevention, n (%) 477 (35.28) 50 (29.59) 0.77 (0.54–1.09) 0.142

Household income, Chinese yuan (CNY) > 150,000/year, n (%) 921 (68.12) 118 (69.82) 1.08 (0.77–1.53) 0.654

*Comparison between no anxiety and anxiety symptoms groups. To identify differences between two groups, Pearson’s χ
2 test was used for categorical variables. Student’s t-test was

used to compare normally distributed variables. The Mann–Whitney U-test was used to compare non-normally distributed variables. Bold indicates P-values less than 0.05.

TABLE 2 | Multivariable models showing association between baseline risk

factors and anxiety symptoms.

OR (95% CI) P*

Female 1.69 (1.21–2.34) 0.002

Having minor child 2.31 (1.50–3.56) <0.001

*Multivariable adjusted for age, Social Support Rating Scale (SSRS), married, sex,

education, parents, havingminor child, chronic disease, working experience in years, living

with family members, working for COVID-19 control and prevention duration of care time,

and household income. Bold indicates P-values less than 0.05.

anxiety symptoms, 57 had moderate anxiety symptoms, and 89
had mild anxiety symptoms. The anxiety symptom level of the
doctors with a minor child was higher than that of those with
no minor child (29.08 ± 16.19 vs. 31.30 ± 18.17, P = 0.012),
and the anxiety symptom level in female doctors was higher
than that in male doctors (31.05 ± 18.10 vs. 29.34 ± 16.27, P =

0.054); although there was no significant difference, the incidence
of anxiety symptoms in female doctors was significantly higher
than that in male doctors [13.64% (110/806) vs. 8.25% (59/715),
P = 0.001].

To further analyze the risk factors for the anxiety symptoms
among the doctors, multivariable logistic regression was
performed. After age, SSRS, marital status, sex, education, being a
parent, having aminor child, chronic disease, working experience
in years, living with family members, working for COVID-19
control and prevention, duration of care time, and household
income were adjusted for, the results showed that female sex
(aOR, 1.69; 95% CI, 1.21–2.34; P = 0.002) and having a minor
child (aOR, 2.31; 95% CI, 1.50–3.56; P < 0.001) were associated
with increased risk of anxiety symptoms (Table 2).

Risk Factors for Depressive Symptoms
Based on the SDS results, 257 (16.90%) doctors had depressive
symptoms. The average SDS scores of the doctors with depressive

symptoms were 55.46 ± 17.16, and the average SDS scores of
the doctors with no depressive symptoms were 26.42 ± 14.86.
Baseline characteristics of the doctors in the non-depressive
and depressive symptoms groups were compared (Table 3). The
results showed that age, female sex, having a minor child, and
being a parent had effects on depressive symptoms, and the
differences between the two groups were statistically significant
(P < 0.05).

The incidence of depressive symptoms among the doctors
was 16.90%, that among those with a minor child was 21.01%
(167/795), and that among female doctors was 19.98% (161/806).
The incidence of depressive symptoms in doctors with a
minor child was higher than that in doctors without a minor
child [21.01% (167/795) vs. 12.40% (90/726), P < 0.001], and
the incidence of depressive symptoms in female doctors was
significantly higher than that in male doctors [19.98% (161/806)
vs. 13.43% (96/715), P = 0.001]. The depressive symptom level
between female doctors and male doctors was not significantly
different (P > 0.05).

To further analyze the risk factors for depressive symptoms
among the doctors, multivariable logistic regression was
performed. After age, SSRS, marital status, sex, education, being a
parent, having aminor child, chronic disease, working experience
in years, living with family members, working for COVID-19
control and prevention, duration of care time, and household
income were adjusted for, the results showed that female sex
(aOR, 1.56; 95% CI, 1.18–2.06; P = 0.002) and having a minor
child (aOR, 1.48; 95% CI, 1.06–2.01; P = 0.022) were associated
with an increased risk of depressive symptoms. Older age (aOR,
0.97; 95% CI, 0.98–0.99; P = 0.008) was associated with a
decreased risk of depressive symptoms (Table 4).

DISCUSSION

In this study, we found that the incidence of anxiety and
depressive symptoms among clinical doctors was approximately
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TABLE 3 | Comparison of baseline characteristics between doctors with non-depressive and depressive symptoms groups.

No depression group (1,264) Depression group (257) OR (95% CI) P*

Age, years (mean ± SD) 43.20 ± 10.25 40.41 ± 9.52 <0.001

SSRS (mean ± SD) 37.80 ± 18.84 38.25 ± 18.34 0.924

SDS (mean ± SD) 26.42 ± 14.86 55.46 ± 17.16 <0.001

Married, n (%) 1,186 (93.83) 247 (96.11) 1.62 (0.83–3.18) 0.154

Females, n (%) 645 (51.08) 161 (62.65) 1.61 (1.22–2.12) 0.001

MSc and above education, n (%) 1,075 (85.04) 230 (89.49) 1.65 (1.06–2.57) 0.063

Parents, n (%) 1,239 (98.02) 245 (95.33) 0.41 (0.20–0.83) 0.011

Having minor child, n (%) 628 (49.68) 167 (64.98) 1.88 (1.42–2.48) <0.001

Chronic disease, n (%) 67 (5.30) 12 (4.67) 0.88 (0.47–1.64) 0.678

Working experience in years, n (%) 847 (67.01) 172 (66.93) 1.00 (0.75–1.32) 0.979

Living with family members, n (%) 1,026 (81.17) 257 (100) 0.94 (0.67–1.31) 0.705

Working for COVID-19 control and prevention, n (%) 429 (33.94) 98 (38.13) 1.20 (0.91–1.58) 0.198

Household income, Chinese yuan (CNY) > 150,000/year, n (%) 860 (68.04) 179 (69.65) 1.08 (0.81–1.44) 0.613

*Comparison between non-depressive and depressive symptoms groups. To identify differences between two groups, Pearson’s χ
2 test was used for categorical variables. Student’s

t-test was used to compare normally distributed variables. The Mann–Whitney U-test was used to compare nonnormally distributed variables. Bold indicates P-values less than 0.05.

TABLE 4 | Multivariable models showing association between baseline risk

factors and depressive symptoms.

OR (95% CI) P*

Female 1.56 (1.18–2.06) 0.002

Having minor child 1.48 (1.06–2.01) 0.022

Older age 0.97 (0.98–0.99) 0.008

*Multivariable adjusted for age, Social Support Rating Scale (SSRS), married, sex,

education, parents, having minor child ≥ 1, chronic disease, working experience in years,

living with family members, working for COVID-19 control and prevention duration of care

time, and household income.

11.1 and 16.90%, respectively, which was lower than that of
previous studies conducted in other countries (12, 14, 15).
Furthermore, we found that female doctors and those who
have a minor child were associated with an increased risk
of anxiety and depressive symptoms. The results also showed
that younger clinical doctors were more likely to experience
depressive symptoms.

A previous study showed that in Malaysia, 31.60% of
healthcare workers experienced depression and 29.1% had
anxiety symptoms during the COVID-19 pandemic (12). A study
in Ethiopia showed that the prevalence of COVID-19-related
anxiety was 63% (14). In a highly burdened area of northeastern
Italy, a study showed that 50.1% of healthcare workers showed
anxiety symptoms and 26.6% hadmoderate depressive symptoms
(15). The incidences of anxiety and depressive symptoms
among clinical doctors in our study were lower than those in
previous studies (12, 14, 15). The possible reasons for these
differences were as follows: first, the Chinese government had
taken prompt and effective measures to enhance the sense of
security of its citizens and to release frequent information on
the epidemic. Rapid sharing of epidemic information is an
effective way to reduce public panic (16). Second, the government
organized professionals to train doctors and provide knowledge

about COVID-19, and therefore, doctors had a high level of
understanding regarding COVID-19. The level of COVID-19
knowledge of doctors plays an important role in responding
to epidemic crises (17, 18). On the other hand, Sichuan and
Chongqing were not at the center of the COVID-19 pandemic.

Doctors are directly involved in the prevention, diagnosis,
treatment, and care of COVID-19 patients; in addition, high
workloads, lack of specific drugs, and inability to adhere to
prevention strategies may contribute to psychological burden on
clinicians (19, 20). In China, most doctors have a high workload
per day. During the COVID-19 outbreak, high workloads and
severe emotional and physical stress may have led to fatigue and
decreased performance, ultimately leading to mood disorders.
Our findings showed that doctors having a minor child were at
risk factor for depressive and anxiety symptoms. Doctors with
minor children had to spend more time with their children and
care for children’s daily lives; in addition, some children had strict
online learning courses, and parents had to spend time helping
their children, especially young students. Higher work demands
and fatigue have been associated with a higher risk of having poor
mental health. In China, women may undertake more family
work in the family. The present study showed that female doctors
showed higher levels of stress than male doctors.

The pandemic disrupted the economic systems in China, and
the increased economic burden caused by the novel COVID-19
outbreak became a worrisome issue for individuals, especially
among low-income individuals (21). Chengdu and Chongqing
are in Western China, where doctors are paid less; half of the
doctors (50%) had a monthly salary of between 5,000 and 10,000
RMB, with only 10% paid more than 10,000 RMB per month,
and approximately 80% of junior doctors were paid 5,000 RMB or
less. Medical workers aged below 40 years had lower occupational
titles and facedmental health disorders of anxiety and depression,
probably due to insufficient experience in dealing with this type
of public health emergency, which is similar to the findings in
Taiwan during the SARS outbreak (9). In addition, their incomes
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were at a lower level, and therefore, their family economic burden
was heavy.

In conclusion, this study investigated the anxiety and
depressive states of doctors during the COVID-19 pandemic,
and the results revealed that the prevalence of depression and
anxiety was high among these doctors. We found that younger
age, having a minor child, and female sex were major risk
factors for the development of anxiety and depressive symptoms
in doctors. These results indicate that leaders should provide
psychological counseling and social support to doctors to protect
their mental health.

LIMITATIONS

There were several limitations in the current study. First, the
self-report questionnaire used in this study may have resulted
in response bias from the participants. Although we are aware
of this limitation, the research team was unable to conduct
face-to-face interviews with the clinicians administered with
the questionnaires due to government controls on population
movement to prevent the transmission of COVID-19. Second,
the participants came from tertiary hospitals in Sichuan and
Chongqing, and these areas were not the worst areas regarding
COVID-19 outbreaks. As a result, the results may not be
generalizable to the entire nation of doctors. Third, we lacked
data regarding the prevalence rate of depression and anxiety of
doctors in Sichuan and Chongqing before COVID-19. In China,
the most populous country and one of the largest developing
countries in the world, has significant regional ethnic, linguistic,
and cultural diversities. Studies of the mental health of Chinese
doctors have had mixed results, and the results could not be
used for direct comparison. In addition, due to the absence of

longitudinal follow-up, we do not know how the psychological
symptoms changed over time. Despite the limitations of the
study, our results provide valuable information on the mental
health status of doctors in the face of public health emergencies.
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