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Introduction
Since the outbreak of coronavirus disease 2019 
(COVID-19) in Wuhan, China, this new disease 
has infected more than 490 million people till 4 
April 2022.1 During the early pandemic period, 

more than 300 medical supporting teams with 
over 42,000 healthcare workers gathered in 
Wuhan to cope with the increasing crisis of 
COVID-19. Given the high infectivity of  
COVID-19 and the lack of effective treatment and 
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Abstract
Background: The coronavirus disease 2019 (COVID-19) outbreak might have a psychological 
impact on frontline healthcare workers. However, the effectiveness of coping strategies was 
less reported.
Objectives: We aimed to investigate the sources of stress and coping strategies among 
frontline healthcare workers fighting against COVID-19. We also performed a literature review 
regarding the effects of coping methods on psychological health in this population.
Methods: We included frontline healthcare workers who completed an online survey using 
self-made psychological stress questionnaires in a cross-sectional study. We evaluated the 
association between potential factors and high-stressed status using a logistic regression 
model. We performed the principal component analysis with varimax rotation for factor analysis. 
We also performed a systematic review of published randomized controlled studies that 
reported the effects of coping methods on psychological health in COVID-19 healthcare workers.
Results: We included 107 [32 (29–36) years] respondents in the final analysis, with a response 
rate of 80.5%. A total of 41 (38.3%) respondents were high-stressed. Compared with the 
low-stressed respondents, those with high-stress were less likely to be male (46.3% versus 
72.7%, p = 0.006), nurses (36.6% versus 80.3%, p < 0.001), and more likely to have higher 
professional titles (p = 0.008). The sources of high-stress in frontline healthcare workers 
were categorized into ‘work factor’, ‘personal factor’, and ‘role factor’. A narrative synthesis 
of the randomized controlled studies revealed that most of the coping methods could improve 
the psychological stress in healthcare workers during the COVID-19 pandemic.
Conclusion: Our findings suggest that some frontline healthcare workers experienced 
psychological stress during the early pandemic. Effective coping strategies are required to 
help relieve the stress in this population.
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preventive methods at that time, frontline health-
care workers in Wuhan were at high risk of being 
infected and developing psychological stress. The 
incidence of psychological crises associated with 
major disasters has been raised in previous stud-
ies. Among the 1621 severe acute respiratory syn-
drome (SARS) first-line medical staff in 2003, 
68% experienced high-stress and 57% of them 
had psychological dysfunctions.2 Risk factors for 
psychological stress in medical staff during the 
SARS outbreak might include the perception of 
the medical staff of their risk of infection, the 
impact of SARS on their work, feelings of depres-
sion, and working in high-risk medical units.3 In 
the context of the present evolving COVID-19 
pandemic, the psychological status among front-
line healthcare workers requires particular atten-
tion. Moreover, COVID-19-related lockdowns 
might also have an impact on people’s living hab-
its and behavioral risk factors. For example, pre-
liminary data of the Lost in Italy project showed 
decreased smoking prevalence (from 23.3% to 
21.9%) but increased prevalence of e-cigarette 
(from 8.1% to 9.1%) during the lockdown.4 This 
project will contribute to establishing a compre-
hensive picture of societal, household, and indi-
vidual-level changes due to the lockdown 
measures.4 Moreover, there is a potential link 
between COVID-19 infection and negative clini-
cal outcomes such as depression, and particularly 
suicidality, which is frequently underreported.5,6 
An overview of the literature indicates that more 
than 2% of traffic accidents could be attributed to 
suicide behaviors.7 The aforementioned studies 
raise a concern about COVID-19 infection–asso-
ciated suicides and public health threats.

Although there are literature works aiming to 
investigate the factors for psychological stress in 
frontline healthcare workers,8–10 the effectiveness 
of coping strategies was less reported. A previous 
study showed that a digital learning package was 
appropriate and useful for the needs of healthcare 
workers in the United Kingdom.11 Synthesizing 
the available information regarding the coping 
strategies might help to better support this popu-
lation in dealing with the current pandemic. We 
hypothesized that well-designed intervention 
strategies might be helpful in coping with stress 
among frontline healthcare workers. We aimed to 
investigate the source of psychological stress in 
COVID-19 frontline healthcare workers and how 
they are coping in an online survey-based study. 
In addition, we conducted a narrative literature 

review of published randomized controlled trials 
(RCTs) that reported the effects of coping meth-
ods on psychological health in COVID-19 health-
care workers.

Methods

Survey-based study
Study overviews and subjects. This is a survey-
based cross-sectional study. The electronic form of 
a self-made questionnaire delivered in Chinese 
was sent to the eligible participants through an 
online WeChat platform between 1 April and 14 
April 2020. Each questionnaire has been anony-
mously protected. The study was approved by the 
local Ethics Committee. Written informed con-
sent was obtained when the respondents com-
pleted and submitted their questionnaires. Doctors 
and nurses from Fujian medical team who had 
direct contact with COVID-19 patients in desig-
nated hospitals in Wuhan during the early pan-
demic were recruited for assessment. Team 
managers and heads were contacted to obtain lists 
of the staff members. A total of 133 frontline doc-
tors and nurses who worked in Wuhan between 13 
February and 30 March 2020 were identified.

Develop a questionnaire. From 1 March 2020, 
five medical students and two senior neurologists 
were involved in the design of this survey-based 
study. The preliminary questionnaire was initially 
developed by referring to the relevant literature 
and by consulting experts on health-related 
stress,12 and was reviewed through qualitative 
work, focusing on the source of COVID-19 
related stress, including working, human, and role 
factors. Quantitative analysis and discussion were 
performed on the scale changes, paring down, 
increase and improve the part of items about the 
source of stress. Feedback from pilot testing 
showed that respondents could readily under-
stand what we were referring to. The final edition 
of the questionnaire includes five parts. The first 
part includes the demographics, including age, 
occupation, working years, marital status, and so 
on. The second part includes 16 items regarding 
the source of stress, reflecting the severity of psy-
chological stress before and after the outbreak. 
The medical staff ’s response to the severity of the 
stressors was assessed using a 3-point scale, rang-
ing from ‘none’ to ‘severe’ (0 = none, 1 = mod-
erate, 2 = severe). The third part includes 13 
stress coping strategies, with the frequency 
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ranging from ‘none’ (0) to ‘many times’ (3) on 
four Likert-type scales. The fourth part includes 
11 questions about whether the medical staff have 
enough motivation for fighting against COVID-
19 in Wuhan. The fifth section contains 11 ques-
tions about the change of the attitudes toward the 
positive and negative aspects of the outbreak, 
ranging from ‘strongly agree’ (1) to ‘common 
agree’ (3) to ‘disagree’ (4) to ‘uncertain’. Mean 
scores were obtained in questions based on the 
Likert-type scale. We defined ‘1 to 2’ as ‘agree’, ‘3 
to 4’as ‘disagree’, and ‘5’ as ‘uncertain’ degree on 
the Likert-type scale. All fields were marked as 
mandatory, so a participant could not move for-
ward unless all questions have been answered. 
Therefore, all participants completed the entire 
questionnaire without missing data.

Statistical analysis
Continuous variables were summarized as mean 
and standard variations or median with interquartile 
range (IQR), and categorical variables as frequen-
cies with percentage, where appropriate. We com-
pared the difference in continuous variables using 
the Mann–Whitney test and the difference in cate-
gorical variables using the Chi-square test or Fisher’s 
exact test as appropriate. Logistic regression analy-
sis was used to identify the variables associated with 
high-stressed status. We performed the principal 
component analysis with varimax rotation for factor 
analysis. All statistical analyses were done using the 
statistical software package (SPSS 25,0, IBM).

Narrative synthesis of RCTs
Literature search and screening. We performed a 
systematic review of published RCTs using 
PubMed and the Cochrane Central Database 
from 2020 through to 28 March 2022, based on 
the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guide-
lines.11 Specifically, we aimed to identify original 
research that reported the effect of coping meth-
ods on psychological stress, mental health, or 
sleep quality. We used the following terms (‘Coro-
navirus’ OR ‘COVID-19’ OR ‘SARS-CoV-2’ OR 
‘2019-nCoV’) AND (‘stress’ OR ‘psychological’ 
OR ‘psycho*’ OR ‘post-traumatic stress symp-
toms’ OR ‘depression’ OR ‘anxiety’ OR ‘burn-
out’) AND ( ‘healthcare workers’ OR ‘staff ’ OR 
‘doctor*’ OR ‘nurse*’ OR ‘physician’ OR ‘health 
personnel’). We also manually screened out the 
relevant potential article in the references selected 

to obtain a comprehensive list of studies. Litera-
tures were eligible if they met the following crite-
ria: (1) Original published RCTs involving 
healthcare workers regardless of language, race, 
and area. The intervention arm was coping strate-
gies, and the controlled arm was placebo or 
 comparator. We excluded observational studies 
(cohort studies, cross-sectional studies, case– 
control studies, case series, etc.), pooled analyses, 
reviews, meta-analysis, editorials, comments, 
conference papers, and those with insufficient or 
inaccurate data information provided.

Data extraction and methodological quality of 
included RCTs. Two authors blindly assessed 
study inclusion and quality, and extracted data on 
study characteristics (i.e. authors, date of publica-
tion, setting, sample size, and study design), par-
ticipants’ characteristics (i.e. mean/median age 
and sex), inclusion and exclusion criteria, follow-
up time points, and outcome measures using 
standardized data collection sheets. Data extrac-
tions were checked for accuracy by two authors. 
The frequency counts and measures of associa-
tion for outcomes when reported were extracted. 
Disagreements and missing data were settled by 
team discussion. Two authors independently eval-
uated the quality of the included RCTs using the 
Cochrane Collaboration risk of bias tool.13

Data available statement
The request to get access to data in this article 
should be addressed to the corresponding author.

Results

Demographics of the participants
Between 1 April and 14 April 2020, a total 133 
questionnaires were sent out to the frontline 
healthcare workers of Fujian medical team sup-
porting COVID-19 patients in Wuhan. We chose 
this period because these frontline healthcare 
workers were resting in a hotel after completing 
their tasks in Wuhan and returning to Fujian. 
Therefore, they would have adequate time and 
energy to respond to the survey. A total of 107 
questionnaires (80.5%) were returned. Of these 
107 respondents, 105 (98.1%) self-reported their 
physical health conditions as ‘good’, with only two 
(1.9%) ‘fair’. Ninety-eight (91.6%) respondents 
had directly contacted the COVID-19 patients in 
the isolation ward. The median score of stress of 
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all respondents was 10 (IQR [7–12]). We there-
fore dichotomized respondents into low-stress 
(⩽10) and high-stress (>10). The demographic 
characteristics of participants with and without 
high-stress are shown in Table 1. A total of 41 
(38.3%) respondents were assessed as high-stress. 
Compared with the low-stressed respondents, 
those with high-stress were less likely to be male 
(46.3% versus 72.7%, p = 0.006) and nurses 
(36.6% versus 80.3%, p < 0.001) and more likely 
to have higher professional titles (p = 0.008).

Evaluation of risk factors for high-stress status:
Supplemental Table 1 summarizes the associa-
tion between the 16 factors and high-stress status 
using a univariable logistic regression model. All 
16 factors were associated with high-stressed sta-
tus (p < 0.001, respectively).

Comparison of the mean score of second-order 
factors of sources of stress
Factor analysis with orthogonal varimax rotation 
was carried out on the 16 items to determine  
the validity of the scale structure, with a 

Kaiser–Meyer–Olkin (KMO) = 0.914 m. The χ2 
value was 1345.385 (degrees of freedom = 120) 
and significant (p < 0.001). The correlation 
matrix showed that the variables shared common-
ality and were appropriate for factor analysis. By 
means of factor analysis, three factors with eigen-
values greater than 1 were elicited (Supplemental 
Table 2). Factor analysis revealed three categori-
cal factors: ‘work factor’, ‘personal factor’, and 
‘role factor’. We found significant differences in 
all categorical stress factors between the partici-
pants with high- and low-stress (p < 0.001, 
respectively). The assessment of pressure sources 
in participants with low-stress was mild, com-
pared with moderate in those with high-stress.

Strategies to deal with stress
The coping strategies are classified into four 
grades: infrequent, sometimes, often, and very 
often. Table 2 shows different coping strategies 
used by the respondents. Talking with friends or 
family members and having a positive attitude 
toward adversity were the most frequently used 
methods, followed by watching mass media, stud-
ying hard, and actively seeking solutions. In 

Table 1. Demographic characteristics of participants with and without high-stress.

Total (n = 107) Low-stress 
(n = 66)

High-stress 
(n = 41)

p value

Age, years, median [IQR] 32 [29–36] 32 [29–36] 32 [29–38] 0.087

Female, n (%) 67 (62.6) 48 (72.7) 19( 46.3) 0.006

Nurse, n (%) 68 (63.6) 53 (80.3) 15 (36.6) <0.001

Be in good condition 105 (98.1) 64 (97.0) 41 (100) 0.523

Years of working, median [IQR] 9 [5–13] 9 [5–12] 10 [5–15] 0.486

Without previous experience of participating in 
anti-epidemic or relief, n (%)

103 (96.3) 64 (95.5) 40 (97.6) 0.973

Married, n (%) 70 (65.4) 42 (63.6) 28 (68.3) 0.622

Direct contact with COVID-19 patients, n (%) 98 (91.6) 61 (92.4) 37 (90.2) 0.971

Professional title 0.008

Primary, n (%) 67 (62.6) 48 (72.7) 19 (46.3)  

Medium, n (%) 29 (27.1) 15 (22.7) 14 (34.1)  

Senior, n (%) 11 (10.3) 3 (4.5) 8 (19.5)  

COVID, coronavirus disease 2019; IQR, interquartile range.
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contrast, the most infrequently used strategies 
were having a short fuse and venting to others, 
seeking religious support, choosing to give up or 
avoid difficulties, and blaming oneself or others.

Changes in attitudes after the outbreak of 
COVID-19
The changes in life attitudes and personal values 
are shown in Supplemental Table 3. More than 
90% of the respondents agreed to enhance their 
health awareness of the environment, believed to 
be more intimate with their colleagues, and were 
inclined to spend more time helping others avoid 
their own infections and were more sympathetic 
to the patients. Moreover, 102 (95.3%) respond-
ents more valued gathering with family. 
Interestingly, the proportion of participants who 
agreed with the feeling that death is possible and 
unexpected, and fearing the disease and death 
were similar (data available on 106 participants).

Review results
A total of seven published RCTs14–20 met our inclu-
sion criteria (Figure 1). Supplemental Table 4 
summarizes the key characteristics of the included 

RCTs. The inclusion and exclusion of the included 
RCTs are shown in Supplemental Table 5. The 
sample size of eligible participants in all included 
studies ranged from 28 to 482. Four studies 
included nurses, one study included both nurses 
and therapists, and three included healthcare pro-
viders. The coping methods vary, including online 
interventional programs,14,16,17,19,20 video-based 
programs,18 and pharmacological treatment.15 
Among all coping strategies, online programs were 
most frequently used, including an online ambula-
tory intervention (expressive writing, adaptive 
 emotion regulation activity, and positive emotion-
generation activities), an online mindfulness-based 
stress reduction program, an e-aid cognitive behav-
ioral therapy, and a PsyCovidApp targeting emo-
tional skills, healthy lifestyle behavior, burnout, and 
social support. The outcomes include symptoms or 
levels of anxiety, depression, stress, burnout, post-
traumatic stress, and sleep quality. Table 3 and 
Supplementary Table 6 show that all the coping 
strategies significantly improved psychological 
stress or sleep quality. One study showed that can-
nabidiol (150 mg twice daily) reduced burnout and 
emotional exhaustion.15 However, caution needs to 
be addressed to balance the benefits of cannabidiol 
therapy with potential undesired or adverse effects. 

Table 2. Coping strategies to deal with stress.

Variables Never, n% Infrequent, n% Sometimes, n% Often, n% Very often, n%

Talk to friends and family 4.7 16.8 29.9 42.1 6.5

Have a short fuse and vent to others 55.1 27.1 15.9 0.9 0.9

Ask a professional for emotional advice 33.6 45.8 13.1 5.6 1.9

Seek religious support 67.3 18.7 13.1 0.9 0

Eat to reduce bad moods 22.4 38.3 33.6 5.6 0

Shift your focus from work to other leisure 
activities

10.3 22.4 40.2 23.4 3.7

Speak to your supervisor 37.4 45.8 15.0 1.9 0

Watch mass media 10.3 23.4 36.4 25.2 4.7

Study hard and actively seek solutions 4.7 28.0 36.4 24.3 6.5

Have a positive attitude toward adversity 1.9 12.1 28.0 42.1 15.9

Choose to give up or avoid difficulties 59.8 29.0 8.4 2.8 0

Blame yourself 50.5 34.6 14.0 0.9 0

Blame others 59.8 30.8 9.3 0 0
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The included RCTs’ quality was generally high 
(Figure 2). All included RCTs were single-cen-
tered, and the follow-up duration was relatively 
short (ranging from 7 to 90 days). Due to the high 
heterogeneous nature of intervention strategies and 
outcomes, we did not conduct a quantitative 
meta-analysis.

Discussion
The present analysis has several important findings. 
First, our survey-based cross-sectional study 
showed that a considerable proportion of health-
care workers presented with psychological stress. 
Moreover, coping methods (i.e. talking with friends 
or family members) that were used in our partici-
pants had a positive attitude toward adversity. In 
addition, our review of available RCTs’ evidence 
showed that most of the coping methods could 
improve the psychological stress in healthcare 

workers during the COVID-19 pandemic. Our 
findings raise concerns about the psychological 
stress of healthcare workers involved in the COVID-
19 crisis, suggesting timely psychological support 
and interventions for this population.

In our cohort, 41 (38.3%) frontline doctors and 
nurses experienced high-stress during their working 
in an isolation ward. A previous study showed that 
26% of nurses reported mental health problems after 
they had worked in isolation wards for 7–10 days.21 
A national-level survey showed that 570 (27.3%) 
COVID-19 healthcare workers reported severe psy-
chological distress.22 Variations were observed prob-
ably depending on sample, regions, duration in 
isolation wards, and different assessment tools. 
Recently, Taylor et al.12 developed 36-item COVID 
Stress Scales to measure fear of infection, fear of  
the socio-economic consequences of the pandemic, 
compulsive checking and reassurance-seeking 

Figure 1. Flowchart of literature selection.
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regarding possible pandemic-related threats, and 
traumatic stress symptoms. The COVID Stress 
Scales were validated in large, population-represent-
ative samples in North America. Our scale shares 
similarities to some extent with the COVID Stress 
Scales established by Taylor et al.12 Moreover, the 
validity of our scale structure showed that the varia-
bles were appropriate for factor analysis. Therefore, 
it might also provide evidence of a COVID-19-
related stress syndrome. Our scale needs to be vali-
dated in future larger sample-size studies.

The psychological response of frontline healthcare 
workers to an epidemic of infectious diseases 

might be complicated. In line with previous stud-
ies,23–25 fear of being infected was a robust risk fac-
tor for a high-stress in our cohort. The death of 
medical workers due to inadequate personal pro-
tective measures in the early outbreak in Wuhan 
might cast a psychological shadow in frontline 
medical workers. Updated research on possible 
transmission approaches, such as aerosol trans-
mission, might intensify the perception of personal 
danger of doctors and nurses working in an isola-
tion ward. Previous studies showed that adequate 
protective facilities were helpful in alleviating the 
psychological disorders in a SARS crisis.26,27 
Conversely, some researchers argued that wearing 

Table 3. Purpose and main finding of included randomized controlled trials.

Purpose Main finding

Coifman et al.14 To test the efficacy of a brief and novel online 
ambulatory intervention aimed at supporting 
psychological health and well-being for 
medical personnel and first responders 
during the COVID-19 pandemic

Frontline personnel are experiencing unprecedented 
psychological stress during the COVID-19 pandemic. 
A brief, daily, ambulatory intervention which could 
provide essential psychological support to individuals 
at risk in the workplace

Crippa et al.15 To investigate the safety and efficacy of 
cannabidiol therapy for the reduction in 
emotional exhaustion and burnout symptoms 
among frontline healthcare professionals 
working with patients with COVID-19

Daily administration of cannabidiol, 300 mg, combined 
with standard care reduced the symptoms and 
diagnoses of anxiety, depression, and emotional 
exhaustion among frontline healthcare professionals 
working with patients with COVID-19

Dincer and Inangil16 To investigate the efficacy of a brief online 
form of EFT in the prevention of stress, 
anxiety, and burnout in nurses involved in the 
treatment of COVID patients

A single-group EFT session, within the convenience of 
online delivery, led to highly significant reductions in 
stress, anxiety, and burnout scores

Fiol-DeRoque et al.17 To evaluate the effectiveness of a 
psychoeducational, mindfulness-based 
mHealth intervention to reduce mental health 
problems in healthcare workers during the 
COVID-19 pandemic

PsyCovid App may improve mental health among 
healthcare workers who are already using other 
effective interventions, such as psychotherapy or 
pharmacological treatments

Neria18 To examine the efficacy of a brief video 
intervention in reducing stigma and fear, and 
improving help-seeking behavior, among 
healthcare providers, with pre-, post-, and 
follow-up assessments (at day 14 and day 30)

After receiving the basic video intervention, the help-
seeking behavior of healthcare providers increased, 
more than that of the control group. The degree of 
anxiety, depression, and symptoms of post-traumatic 
stress disorder were also weakened

Nourian et al.19 To determine the effect of an online MBSR 
program on improving the sleep quality of 
nurses working in the COVID-19 care units

The MBSR program improves the sleep quality of 
nurses working in COVID-19 intensive care wards

Zhou et al.20 To investigate the positive impact of ECBT on 
the sleep quality, anxiety, and depression of 
nurses on site during the COVID-19 pandemic

ECBT-I was widely applied to frontline medical 
workers to improve their sleep and mood, ensure 
their physical and mental health, and promote their 
better participation in the prevention and control of 
the pandemic.

COVID, coronavirus disease 2019; ECBT-I, e-aid Cognitive Behavior Therapy; EFT, Emotional Freedom Techniques; MBSR, mindfulness-based 
stress reduction.
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personal protective equipment for a long time may 
increase psychological stress.28,29 One study 
showed that wearing N95 facial mask for an 8-h 
shift had no obvious harmful effects on healthcare 
workers’ physiological health, compared with 
those who wore surgical facial mask.30 However, 
the limited sample size did not have adequate sta-
tistical power to detect between-group differences 
in outcomes. More comprehensive studies that 
include a larger sample size of healthcare workers 
are needed to address this issue.

As a considerable proportion of healthcare work-
ers may have anxiety, depression, and stress 
symptoms in relation to COVID-19, it is urgent 

to establish effective coping strategies that can 
address the need of this population. Previous 
studies found e-communication was associated 
with a reduced risk of isolation and psychological 
stress.31 Healthcare workers are more likely to 
receive social support from family and workmates 
than from professional help.32 Utilization of elec-
tronic media like digital learning packages, appli-
cations, and social media can be a popular 
approach to reducing psychological disorders in 
young and mid-aged healthcare workers. Our 
data showed that talking with friends or family 
members was the most frequently used method to 
alleviate respondents’ psychological stress. 
Convenient Internet access makes it easy for 
respondents to communicate with friends or fam-
ily via mobile phone calls or video chats. Our 
review of available RCTs showed that among dif-
ferent coping methods for psychological stress, 
online programs were most widely used to 
improve the psychological stress or sleep quality 
in healthcare workers. Notably, the heterogeneity 
of intervention methods and outcomes did not 
allow us to conduct a meta-analysis. Future stud-
ies using quantitative analyses merit further study 
under pandemic conditions.

Limitations
We acknowledge limitations. First, our survey-
based study is limited by the small sample size and 
reliance on self-report data. Second, participants 
in the current study were healthcare workers in 
Wuhan during the early pandemic; our findings 
might not be generalizable to all medical staff. 
However, the high response rate of the study sam-
ple might have been representative for frontline 
healthcare worker population during the COVID-
19 pandemic. Third, the psychological stress was 
assessed using a self-reporting questionnaire, and 
our findings need to be validated in future large 
sample-size studies. However, all respondents 
self-reported their stress factors shortly after their 
working experience in Wuhan, which might mini-
mize the recall bias. Fourth, our study and most of 
the previous studies on COVID-19 and mental 
health were cross-sectional, which may not accu-
rately provide incremental changes in the mental 
health of healthcare workers. The follow-up dura-
tion of include RCTs was relatively short; future 
longitudinal designed studies are needed to assess 
changes in psychosocial responses over time. 
Finally, our literature review is limited because we 
could not perform the quantitative meta-analysis 

Figure 2. Reporting bias of RCTs assessed by Cochrane Collaboration’s 
tool.
RCTs, randomized controlled trials.
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due to the heterogeneous coping method and out-
comes of included RCTs.

Conclusion
Our findings showed that some frontline health-
care workers experienced high-stress during the 
early COVID-19 outbreak. Moreover, appropri-
ate coping methods could improve the high-stress 
situation of frontline healthcare workers. 
Therefore, our study may provide valuable insight 
for policy-makers to pay attention to the COVID-
19-related stress among frontline healthcare 
workers. We propose introducing easily accessi-
ble online-based programs as specific interven-
tion strategies to provide timely psychological 
support for this specific population during the 
pandemic.
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