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AbsTrACT
background Healthcare workers fighting against the 
coronavirus disease 2019 (COVID-19) pandemic are 
under tremendous pressure, which puts them at an 
increased risk of developing psychological problems.
Aims This study aimed to investigate the prevalence of 
psychological problems in different healthcare workers 
(ie, physicians, medical residents, nurses, technicians 
and public health professionals) during the COVID-19 
pandemic in China and explore factors that are 
associated with the onset of psychological problems in 
this population during this public health crisis.
Methods A cross- sectional, web- based survey was 
conducted in February 2020 among healthcare workers 
during the COVID-19 pandemic. Psychological problems 
were assessed using the Generalized Anxiety Disorder 
Scale, Patient Health Questionnaire and Insomnia 
Severity Index. Logistic regression analyses were 
used to explore the factors that were associated with 
psychological problems.
results The prevalence of symptoms of anxiety, 
depression, insomnia and the overall psychological 
problems in healthcare workers during the COVID-19 
pandemic in China was 46.04%, 44.37%, 28.75% and 
56.59%, respectively. The prevalence of the overall 
psychological problems in physicians, medical residents, 
nurses, technicians and public health professionals 
was 60.35%, 50.82%, 62.02%, 57.54% and 62.40%, 
respectively. Compared with healthcare workers who did 
not participate in front- line work, front- line healthcare 
workers had a higher risk of anxiety, insomnia and 
overall psychological problems. In addition, attention 
to negative or neutral information about the pandemic, 
receiving negative feedback from families and friends 
who joined front- line work, and unwillingness to join 
front- line work if given a free choice were three major 
factors for these psychological problems.
Conclusions Psychological problems are pervasive 
among healthcare workers during the COVID-19 
pandemic. Receiving negative information and 
participating in front- line work appear to be 
important risk factors for psychological problems. The 
psychological health of different healthcare workers 
should be protected during the COVID-19 pandemic 
with timely interventions and proper information 
feedback.

InTroduCTIon
The dramatic spread of coronavirus 2019 
(COVID-19) pandemic worldwide has caused 
a tremendous public health crisis.1 2 Across 
the globe, a greater number of fatalities by 
COVID-19 have been reported than those 
by the previous severe acute respiratory 
syndrome (SARS) and Middle East respi-
ratory syndrome combined, even though 
COVID-19 has a relatively low death rate.3 
However, to date, no effective treatment has 
been developed to cure people with COVID-
19.4 With increasing number of confirmed 
cases and death counts due to COVID-19, this 
overwhelming global pandemic poses a great 
challenge to the local healthcare systems. 
As the number of patients with COVID-19 
grows, increasingly more health resources, 
including personnel, beds and facilities, are 
at maximum capacity. With limited resources, 
people will be under greater pressure and 
experience greater distress, especially health-
care workers.5 6

To control the transmission of the 
offending virus, severe acute respiratory 
syndrome coronavirus 2, and treat people 
with COVID-19, many medical measures 
have been implemented in different coun-
tries. By 8 April 2020, according to the WHO, 
22 073 confirmed cases of COVID-19 have 
been reported among healthcare workers 
in 52 countries.1 More than 42 000 health-
care workers in China, including physicians, 
nurses, technicians and public health profes-
sionals, from other provinces went to Hubei 
Province to provide assistance.7 In addition 
to supporting Hubei, different healthcare 
workers including physicians, nurses, tech-
nicians and public health staff in other prov-
inces were divided into several groups to 
establish fever clinics, manage individuals 
with COVID-19 and control the infection 
among medical staff.8 To ensure the quality of 
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Figure 1 Flow chart of subjects’ enrollment.

medical services, several researchers have appealed to the 
authorities to take the necessary steps for strengthening 
mental health and wellness for healthcare workers.9 10

Compared with the general population, healthcare 
workers are facing tremendous pressure from COVID-19, 
especially those who might be in contact with suspected 
or confirmed cases, due to the high risk of infection, 
inadequate protection, loss of control, lack of experi-
ence in managing the disease, overwork, negative feed-
back from patients, perceived stigma, significant lifestyle 
changes, quarantine and less family support.11–13 These 
factors increase the incidence of psychological problems 
among healthcare workers, such as fear, anxiety, depres-
sion and insomnia, which can negatively affect work effi-
ciency and long- term well- being.14 15 During the SARS 
epidemic, 29%–35% of hospital workers suffered from 
a high degree of emotional distress.13 Even several years 
later, 10% of healthcare workers still reported symptoms 
of post- traumatic stress.16 Individuals who experienced 
quarantine or worked in wards for patients with infection 
were two to three times more likely to have post- traumatic 
stress symptoms.16 Although a few studies have investi-
gated the prevalence of psychological problems among 
healthcare workers during the COVID-19 pandemic,17 18 
no study has investigated the distribution of psychological 
problems among different groups of healthcare workers.

A more comprehensive understanding of psychological 
burden among different groups of healthcare workers 
during this period is crucial for providing psychological 
support, improving mental health support services and 
strengthening mental healthcare worldwide.19 This cross- 
sectional study investigated the prevalence of psycholog-
ical problems in different healthcare workers during the 
COVID-19 pandemic in China and explored the demo-
graphics and COVID-19–related and work- related factors 
that are associated with various psychological problems.

MATerIAls And MeThods
study design
An anonymous cross- sectional study was performed 
using the social media platform–based (WeChat) survey 
program Questionnaire Star in February 2020 in China. 
Healthcare professionals, including physicians, medical 
residents, nurses, technicians and public health profes-
sionals, were invited to voluntarily participate in the self- 
administered online survey. The detailed flowchart of 
this study is shown in figure 1. At the beginning of the 
questionnaire, we informed participants that they would 
be signing the consent by default if they completed the 
survey.

study sample
Healthcare workers from different regions throughout 
China were recruited based on social networks of inves-
tigators and research teams, in order to reach a large 
number of subjects. The participants were contacted via 
a designated link, which was disseminated through the 

primary means of communication and social networks 
of each participant. Those who are not medical profes-
sionals, are non- users of WeChat or did not complete 
the assessment were not involved in this survey. Medical 
students were excluded in this analysis because most of 
them do not enter the stage of clinical practice. We anal-
ysed the data collected from 16 February to 23 February 
2020, at the early stage of the COVID-19 pandemic, until 
a projected sample size was reached based on estimates 
of the prevalence of psychological problems during the 
SARS outbreak.13

Measurements
We developed a questionnaire to collect data on 
demographic characteristics and psychological status 
of subjects and information about the COVID-19 
pandemic. The duration of the questionnaire was 
approximately 10 min. Demographic data, including 
age, gender, race, years of education, annual household 
income, geographical region and occupation, were 
obtained. We assessed regular exercise and hazardous 
drinking and smoking by asking the respondents the 
following questions: ‘Did you engage in physical exer-
cise for 150 min or more per week?’20 ‘Did you drink 
regularly more than 14 units of alcohol (equivalent to 
six pints of beer or six glasses of wine) per week?’21 and 
‘Did you smoke 10 or more cigarettes per day for one or 
more years?’22 The respondents responded ‘yes’ or ‘no’.

The Chinese version of the Seven- Item Generalized 
Anxiety Disorder Scale (GAD-7) was used to measure 
symptoms of anxiety during the past 2 weeks.23 Cut- 
off points of 5, 10 and 15 were classified as mild, 
moderate and severe anxiety, respectively.24 The diag-
nostic threshold of the GAD-7 was previously reported 
to be 10.25 We identified depressive symptoms during 
the past 2 weeks using the Chinese version of the Nine- 
Item Patient Health Questionnaire (PHQ-9), which 
has shown high consistency with a diagnosis of major 
depression based on structured interviews.26 27 Cut- off 
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points of 5, 10 and 15 were classified as mild, moderate 
and severe depression, respectively. A PHQ-9 score ≥10 
was previously reported to have a sensitivity of 88% and 
specificity of 88% for major depression.28 Symptoms of 
insomnia were measured using the Chinese version of 
the Insomnia Severity Index (ISI).29 Cut- off points of 
8, 15 and 22 were classified as subthreshold, moderate 
and severe insomnia, respectively.30 An ISI score ≥15 
was defined as insomnia, based on a diagnostic utility 
study.31 In this study, we also assessed the overall psycho-
logical problems. The overall mild psychological prob-
lems were defined as any symptom of mild anxiety, 
depressive or insomnia, and the overall moderate/
severe psychological problems were defined as any 
symptom of moderate/severe anxiety, depressive or 
insomnia.

We also collected a series of information about expo-
sure to COVID-19. We assessed the influence of the 
COVID-19 pandemic by asking four questions. First, we 
asked ‘Do you pay attention to information about the 
COVID-19 pandemic?’ Responses were dichotomised 
as ‘never/seldom’ and ‘often/always’. Second, we 
asked ‘What kind of information about the pandemic 
are you concerned about?’ The response options were 
‘positive’, ‘neutral’ and ‘negative’. Third, we asked ‘Did 
you receive feedback from your families or friends who 
joined front- line work?’ The response options were 
‘no’, ‘yes, he/she is satisfied with front- line work’ and 
‘yes, he/she is unsatisfied with front- line work’. Fourth, 
we asked ‘Is anyone close to you suspected of being 
infected or confirmed to be infected?’ The response 
options were ‘yes’ or ‘no’. Front- line work was defined 
as jobs in which one may be in contact with suspected 
or confirmed cases. The questions ‘Did you participate 
in front- line work?’ and ‘Were you suspected of being 
infected or confirmed to be infected during front- line 
work?’ were used to assess the effects of participation 
in front- line work on psychological problems. We also 
explored the association between psychological prob-
lems and the willingness to join front- line work by 
asking ‘If given a free choice, did you want to join front- 
line work?’ The response options were ‘willing’, ‘uncer-
tain’ and ‘unwilling’.

data analysis
We used descriptive statistical analysis to characterise the 
samples of healthcare workers. The prevalence of symp-
toms of anxiety, depression, insomnia and the overall 
psychological problems was reported. According to 
previous studies, a GAD-7 score ≥10 indicates anxiety.25 
A PHQ-9 score ≥10 indicates depression.28 An ISI score 
≥15 indicates clinical insomnia.31 GAD-7, PHQ-9 and 
ISI scores were treated as dichotomous variables in the 
univariate analysis. We performed unadjusted logistic 
regression analyses to investigate factors that are associ-
ated with anxiety, depression, insomnia and the overall 
psychological problems. Variables were included in 
the multiple backward logistic regression analysis if 

they had p values <0.05 in the unadjusted analysis. The 
results are reported as adjusted ORs with 95% CIs. All 
of the tests were two- sided. P<0.05 was considered statis-
tically significant. SPSS V.20 software was used for statis-
tical analyses.

resulTs
demographic characteristics
A total of 2285 healthcare workers from 28 province- level 
regions in China completed the questionnaire, of whom 
707 (30.94%) were men and 1578 (69.06%) were women, 
with an average age of 31.06 years (SD=6.99 years). The 
participants included medical residents (913; 39.96%), 
physicians (860; 37.64%), nurses (208; 9.10%), techni-
cians (179; 7.83%) and public health practitioners (125; 
5.47%). The respondents’ years of education varied 
from 11 years to 30 years, with an average of 18.25 years 
(SD=2.34 years). Among the respondents, 43.46% were 
from eastern China, 33.74% were from western China, 
15.40% were from central China and 5.82% were from 
northeastern China. The majority of the respondents 
worked in tertiary hospitals (table 1).

Prevalence of psychological problems in healthcare workers
Table 2 presents the prevalence of anxiety, depression, 
insomnia and the overall psychological problems in 
healthcare workers. For anxiety, 46.04% of the health-
care workers had GAD-7 scores ≥5, including 34.44% with 
mild anxiety and 11.60% with moderate/severe anxiety. 
The highest prevalence of anxiety symptoms was observed 
in nurses (51.44%). The lowest prevalence of anxiety 
symptoms was observed in medical residents (38.99%). 
For depression, 44.37% of the healthcare workers had 
PHQ-9 scores ≥5, including 31.55% with mild depres-
sion and 12.82% with moderate/severe depression. The 
highest prevalence of depressive symptoms was observed 
in public health professionals (48.80%). The lowest prev-
alence of depressive symptoms was observed in medical 
residents (40.53%). For insomnia, 28.75% of the health-
care workers had ISI scores ≥8, including 21.97% with 
subthreshold insomnia and 6.78% with moderate/severe 
insomnia. The highest prevalence of insomnia symptoms 
was observed in nurses (33.17%). The lowest prevalence 
of insomnia symptoms was observed in medical residents 
(24.53%). For the overall psychological problems, 56.59% 
of the healthcare workers had symptoms of anxiety, 
depression or insomnia, including 38.47% with mild 
symptoms and 18.12% with moderate/severe symptoms. 
The highest prevalence of psychological problems was 
observed in public health professionals (62.40%). The 
lowest prevalence of insomnia symptoms was observed in 
medical residents (50.82%).

Factors associated with psychological problems
We performed binary logistic regression analyses to iden-
tify demographic and relevant contextual factors that 
are associated with psychological problems (table 3). In 
the unadjusted logistic regression analysis, several factors 
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were independently associated with anxiety (GAD-7 score 
≥10), depression (PHQ-9 score ≥10), insomnia (ISI score 
≥15) and the overall moderate/severe psychological 
problems.

In the multiple logistic analyses, factors that were inde-
pendently associated with a higher risk of anxiety included 
attention to neutral information about the pandemic 
(OR=1.38, 95% CI 1.04 to 1.83), receiving negative feed-
back from families or friends who joined front- line work 
(OR=2.53, 95% CI 1.50 to 4.26), joining front- line work 
(OR=2.12, 95% CI 1.49 to 3.02) and unwilling to join 
front- line work if given a free choice (OR=2.57, 95% CI 
1.50 to 4.43).

High annual household income (¥100 000–¥300 000 
vs <¥50 000, OR=0.64, 95% CI 0.46 to 0.89; >¥300 000 
vs <¥50 000, OR=0.34, 95% CI 0.19 to 0.63) and regular 
exercise (OR=0.51, 95% CI 0.37 to 0.70) were inde-
pendently associated with a lower risk of depression. 
Factors that were independently associated with a higher 
risk of depression included attention to negative informa-
tion about the pandemic (OR=2.49, 95% CI 1.48 to 4.18), 
attention to neutral information about the pandemic 
(OR=1.50, 95% CI 1.14 to 1.97), receiving negative feed-
back from families or friends who joined front- line work 
(OR=2.96, 95% CI 1.73 to 5.06), unwilling to join front- 
line work if given a free choice (OR=2.38, 95% CI 1.39 to 
4.06) and uncertain about joining front- line work if given 
a free choice (OR=1.47, 95% CI 1.10 to 1.97).

Factors that were independently associated with a 
higher risk of insomnia included drinking (OR=2.43, 
95% CI 1.29 to 4.55), attention to negative information 
about the pandemic (OR=3.34, 95% CI 1.84 to 6.06), 
receiving negative feedback from families or friends who 
joined front- line work (OR=3.47, 95% CI 1.95 to 6.17), 
joining front- line work (OR=1.90, 95% CI 1.21 to 2.97) 
and unwilling to join front- line work if given a free choice 
(OR=3.39, 95% CI 1.86 to 6.17).

Regular exercise (OR=0.62, 95% CI 0.48 to 0.80) was a 
protective factor against the overall psychological prob-
lems. However, drinking (OR=2.06, 95% CI 1.26 to 3.36), 
attention to neutral pandemic information (OR=1.41, 
95% CI 1.21 to 1.78), attention to negative pandemic 
information (OR=1.81, 95% CI 1.11 to 2.94), receiving 
negative feedback from families or friends who joined 
front- line work (OR=2.38, 95% CI 1.46 to 3.87), joining 
front- line work (OR=1.85, 95% CI 1.35 to 2.54), unwilling 
to join front- line work if given a free choice (OR=2.36, 
95% CI 1.44 to 3.85) and uncertain about joining front- 
line work if given a free choice (OR=1.49, 95% CI 1.15 to 
1.93) were independently associated with increased risk 
of overall psychological problems (table 4).

dIsCussIon
Main findings
The present results show that self- reported psycholog-
ical problems are prevalent in healthcare workers during 
the COVID-19 pandemic. Moreover, different kinds of 

healthcare workers exhibited a distinct prevalence of 
anxiety, depression, insomnia and overall psychological 
problems. We further identified the possible risk factors 
associated with psychological problems, including partic-
ipation in front- line work, attention to neutral or nega-
tive information about the pandemic, receiving negative 
feedback from people who worked on the front- line, and 
uncertainty or unwillingness to join front- line work and 
so on. The findings help provide information for psycho-
logical interventions among healthcare workers in other 
countries and religions.

The high prevalence of psychological problems that was 
found in this study is consistent with recent findings from 
two other Chinese research studies with relatively small 
samples.17 32 The prevalence of self- reported symptoms of 
anxiety, depression and insomnia in these two previous 
surveys was 44.7%, 50.7% and 36.1%32 and 44.6%, 50.4% 
and 34.0%,17 respectively. Another study confirmed the 
severe mental health conditions in healthcare workers 
and indicated that medical health workers reported more 
symptoms compared with non- medical health workers.18 
In addition, compared with the general population (eg, 
34.43% of the general population experienced psycho-
logical distress),33 healthcare workers have a much higher 
risk of psychological problems (eg, anxiety, depression 
and insomnia) during the epidemic.15 34 35 This may be 
related to the higher risk of infection on account of being 
exposed to patients with COVID-19 and tedious work 
involved in caring for them and reminds us of the impor-
tance of providing psychological support to healthcare 
workers during a pandemic.

Moreover, this study analysed the prevalence of 
psychological problems in different healthcare workers, 
including nurses, physicians, medical residents, techni-
cians and public health professionals. Approximately 
one- third to half of the nurses reported symptoms 
of anxiety, depression and insomnia. Nurses, mostly 
women who are more susceptible to mental prob-
lems, may have a higher workload and greater risk of 
direct exposure to patients with COVID-19.36 More-
over, owing to the contagious nature of COVID-19, as 
a preventive measure, nurses may be separated from 
their family members to reduce the risk of transmis-
sion, and research has shown that worrying about family 
members may be one of the main sources of stress 
in nurses, indicating the critical role of community 
support for nurses’ mental health.37 Similar to nurses, 
physicians are also under great stress, and nearly half 
of the physicians reported anxiety and depression. 
However, majority of the physicians are male and may 
have a higher acceptance of risk than nurses and have 
better coping skills.38 39 In this study, we also found a 
high prevalence of psychological problems in public 
health professionals and technicians. However, few 
studies have investigated their mental health during a 
pandemic, and further research is warranted to provide 
more evidence. During the COVID-19 pandemic, many 
medical residents do not directly participate in the care 
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of patients with COVID-19 (eg, many medical residents 
may only be on stand- by at home during the COVID-19 
pandemic), and thus, they reported less anxiety, depres-
sion, insomnia and overall psychological problems.40 
These findings indicate that based on the sociodemo-
graphic, occupational and institutional disparities, 
different psychological interventions should be deliv-
ered to healthcare workers.

One interesting finding of this study was that paying 
attention to negative or neutral information (rather 
than positive information) about the COVID-19 
pandemic and receiving negative feedback from fami-
lies and friends who joined front- line work were asso-
ciated with a higher risk of psychological problems. 
Exposure to a preponderance of negative informa-
tion about a disaster and misinformation from the 
media and surrounding people can potentially damage 
mental health.41 42 However, although individuals with 
psychological disorders might tend to focus on nega-
tive information about the COVID-19 pandemic, such 
information can also have a negative impact on their 
mental health, which may lead to a vicious circle. In 
addition, engaging in regular exercise might serve as a 
protective factor against depression and overall psycho-
logical problems, and a higher household income was 
also found to be protective against depression, which 
is consistent with previous studies.43 44 We also found 
that hazardous drinking was independently associated 
with insomnia and overall psychological problems.45 46 
These results demonstrated the importance of informa-
tion control and a healthy lifestyle (eg, regular exercise 
and no hazardous drinking) in reducing psychological 
problems in healthcare workers.

Another intriguing finding in this study was that 
healthcare workers’ unwillingness to join front- line 
work if given a free choice was independently associ-
ated with psychological problems, which is consistent 
with findings that were reported during the SARS 
epidemic.47 The major reason for unwillingness to 
work on the front- line is lack of confidence in infection 
control knowledge and skills. Individuals who perceive 
that they have a limited capacity in such knowledge and 
skills are more likely to experience psychological prob-
lems.14 40 48 Healthcare workers’ knowledge and skills 
need to be improved so that they are well equipped to 
cope with infectious disease, and steps should be taken 
to provide necessary support to reduce the risk of infec-
tion and improve the work environment.49

limitations
This study has several limitations. This was a cross- 
sectional online survey and the sample is not necessarily 
a well representation. The causal relationships should 
be interpreted with caution. Although a relatively large 
number of healthcare workers participated in this 
study, the limited number of participants in the north-
east areas of China might have caused the findings to 
be underpowered. More studies are needed to explore 

the longitudinal trajectories of anxiety, depression and 
insomnia symptoms in healthcare workers during the 
COVID-19 pandemic in China. Moreover, the number 
of nurses, technicians and public health professionals 
who participated in this survey was limited, which may 
limit the generalisability of findings. The results were 
based on self- reported questionnaires that investigated 
psychological problems, which might be different from 
clinical diagnostic interviews.

Implications
The results of this study show the burden of psycho-
logical problems among different healthcare workers 
during the COVID-19 pandemic. The findings suggest 
that a greater risk of psychological problems may be 
associated with receiving negative information about 
the pandemic. Participation in front- line work appears 
to be an important risk factor for anxiety, insomnia and 
overall psychological problems. Moreover, depression 
and symptoms of post- traumatic stress might persist 
even after such a crisis is over12 16 40 and might exceed 
the consequences of the pandemic itself.19 These find-
ings will help improve our understanding of the influ-
ence of pandemics on psychological health among 
healthcare workers and suggest implementation of 
steps that go beyond saving the lives of patients with 
COVID-19—psychosocial interventions and support 
should be integrated into public health responses to 
the COVID-19 pandemic, particularly for healthcare 
workers. Evidence- based psychosocial interventions and 
support for short- term psychological problems, such as 
anxiety, depression and insomnia, at the early stage of 
the pandemic are necessary. Moreover, self- relaxation 
training, regular exercise and healthy lifestyle should 
be emphasised. Additional studies should be conducted 
to explore the long- term impact of the COVID-19 
pandemic (eg, depression and post- traumatic stress 
disorder) and psychosocial interventions to improve 
mental health.
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