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ABSTRACT
Objective  The COVID-19 pandemic has had a 
significant impact on the burnout and mental health 
of medical staff. This meta-analysis aims to provide 
additional (and updated) evidence related to burnout and 
mental health problems among medical staff using a 
broader data pool.
Design  Systematic review and meta-analysis.
Data sources  PubMed, Embase, Cochrane Library, CNKI, 
Wanfang data and three preprint databases (SSRN, bioRxiv 
and medRxiv) were searched from 1 January 2020 to 17 
May 2021.
Eligibility criteria  We included observational studies 
investigating the prevalence of burnout and mental health 
problems among medical staff during the COVID-19 
pandemic, including cross-sectional study, cohort study 
and case–control study.
Data extraction and synthesis  Two independent 
reviewers used a self-designed form to extract the 
primary data. The Joanna Briggs Institute quality appraisal 
tool was used to assess the quality of selected studies. 
Heterogeneity among studies was assessed by I2 statistic. 
A random-effects model was used to pool the prevalence. 
Subgroup analysis was performed to explore between-
group differences.
Results  250 studies were included, with a sample of 
292 230 participants from 46 countries. The pooled 
prevalence of burnout, anxiety, depression, insomnia, 
stress, post-traumatic stress disorder symptoms and 
somatic symptoms was 43.6% (95% CI 36.3% to 51.2%), 
37.1% (95% CI 34.7% to 39.7%), 37.6% (95% CI 35.0% 
to 40.4%), 43.7% (95% CI 39.1% to 48.5%), 41.3% (95% 
CI 35.1% to 47.9%), 30.6% (95% CI 23.6% to 38.5%) and 
25.0% (95% CI 16.7% to 35.6%), respectively. Subgroup 
analysis showed a higher prevalence of anxiety, depression 
and insomnia in frontline workers than in non-frontline 
workers, and a higher prevalence of anxiety in females 
than males. Mild cases accounted for the most significant 
proportion of the outcomes except for stress.
Conclusions  This study highlights that identifying the 
risks of burnout and mental health problems and adopting 
preventive interventions are priorities for policymakers and 
medical staff to avoid long-term occupational, health and 
social impacts.
PROSPERO registration number  CRD42021254425.

INTRODUCTION
Since the occurrence of COVID-19, it has 
spread rapidly worldwide. On 30 January 
2020, WHO designated it a ‘Public Health 
Emergency of International Concern’.1 As of 
17 February 2023, about 760 million people 
have been infected worldwide, of which 
about 7 million have died.2 Previous studies 
have suggested that major public health 
emergencies can increase people’s physical 
and mental health problems, such as the 
severe acute respiratory syndrome (SARS) 
and Ebola virus,3–6 which was once again 
confirmed by COVID-19.7–9

The disease itself, fear of contagion and 
public health measures such as isolation, 
quarantine, social distancing and commu-
nity containment have had a significant 
impact on people’s social interaction, work, 
study and lifestyle,7 10 11 leading to a series of 
physical and mental health problems. As the 
main force to fight the epidemic, medical 
staff bear a more significant burden and may 
be more prone to physical and mental prob-
lems than the general public. For example, 
studies conducted in the early phase of the 
epidemic in China found that 30% of the 
general public suffered from depression and 
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	⇒ This systematic review and meta-analysis used a 
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and burnout of the medical staff but was limited to 
observational studies.

	⇒ For different types of observational studies, we 
used targeted quality appraisal tools to evaluate the 
strength and quality of the evidence.

	⇒ Due to the heterogeneity of the studies, we used 
random effects to pool the prevalence for each 
outcome.

	⇒ The majority of studies use online self-reported 
questionnaires, and the results may be influenced 
by confounding factors.
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37% from anxiety.12 In comparison, the prevalence of 
depression and anxiety was 50% and 45% among medical 
staff, respectively.13 Medical staff also reported other 
psychological problems such as insomnia, stress, fear 
and post-traumatic stress disorder (PTSD), and physical 
discomforts such as skin damage and muscle tension.14–17 
A multinational, multicentre study found that there may 
be a bidirectional link between physical and psycholog-
ical symptoms among healthcare workers.18 In addition, 
medical staff also faced some unique challenges in this 
period, including staff shortage, long work shifts, long 
wearing of personal protective equipment (PPE), an insuf-
ficient supply of protective materials, guidelines changing 
rapidly, the risk of infection spreading to friends or family, 
lack of sufficient training and psychosocial support.19–21 
These challenges trigger multiple mental health prob-
lems and contribute to burnout.22 Studies have reported 
that medical staff have experienced high levels of burnout 
during the COVID-19 crisis.23 24 Burnout was significantly 
associated with common mental disorders like anxiety 
and depression.25 26

Burnout and mental health problems are associated 
with personal and patient care consequences, such as 
quality of life, job performance, turnover intention and 
patient safety.27–29 A more reliable and comprehensive 
estimate of burnout and mental health problems of 
medical staff during the COVID-19 pandemic is needed 
to provide prevention and interventions. Early system-
atic reviews and meta-analyses provided important 
data,30–33 but they need to be updated, especially consid-
ering that early research evidence was primarily supplied 
by China. Furthermore, previous research evidence 
mainly focused on mental health problems such as 
anxiety and depression among medical staff, and that 
a more comprehensive estimate of burnout is needed. 
Previous studies have inconsistencies in exploring the 
influencing factors of these outcomes. For example, 
one study suggested that doctors were more prone to 
burnout,34 while in another study, nurses were at higher 
risk.35 Therefore, this study will examine data from a 
range of countries, provide an up-to-date estimate of 
the prevalence of burnout and mental health problems 
among medical staff during the COVID-19 pandemic 
and explore inconsistencies in influencing factors in 
the literature by subgroup analysis.

METHODS AND ANALYSIS
Search strategy
The supplementary search strategy based on MeSH 
terms and free-text keywords (shown in online supple-
mental file 2), and citation retrieval was conducted 
by two authors. PubMed, Embase, Cochrane Library, 
CNKI, Wanfang data and three preprint databases 
(SSRN, bioRxiv and medRxiv) were searched through 
17 May 2021, with language restricted to Chinese and 
English.

Eligibility criteria
Two authors independently screened the titles and 
abstracts and reviewed the full text of articles that met the 
inclusion criteria. Any conflict would be discussed and 
determined by the third author.

Inclusion criteria
1.	 Observational study, including cross-sectional study, 

cohort study and case–control study.
2.	 Use of validated standardised measurement tools to as-

sess burnout and mental health outcomes, including 
anxiety, depression, insomnia, stress, PTSD and somat-
ic symptoms, among medical staff since the COVID-19 
pandemic.

3.	 Inclusion of point prevalence data for each outcome.

Exclusion criteria
1.	 Used a non-standard threshold to define anxiety, de-

pression and insomnia.
2.	 Without available full text and not included after the 

quality appraisal.

Data extraction
Two authors extracted the primary data independently 
using a self-designed data extraction form; any disagree-
ment will be resolved by discussion or consultation with a 
third author. Extract the following data: title, first author, 
country, date of survey, study design, sampling method, 
sample sizes, measurement tools, number of positive cases 
for each symptom (including burnout, anxiety, depres-
sion, insomnia, stress, PTSD, somatic symptoms), demo-
graphics (eg, gender, profession) and any other crucial 
noteworthy result (eg, different risk groups, symptom 
severity).

Quality appraisal
Eligible studies have been critically appraised by two inde-
pendent reviewers using the Chinese version of the Joanna 
Briggs Institute (JBI) quality appraisal tool published by 
the Evidence-based Nursing Centre of Fudan University.36 
Cross-sectional study, cohort study and case–control study 
were evaluated with 9, 11 and 10-item checklists, respec-
tively. The reviewer makes a judgement of ‘yes’, ‘no’, 
‘unclear’ and ‘not applicable’ for each evaluation item 
and decides whether to include or exclude the study after 
group discussion.

Data synthesis and statistical analyses
This study mainly focused on burnout and mental health 
problems (anxiety, depression, insomnia, stress, PTSD 
and somatic symptoms). The I2 statistic assessed the statis-
tical heterogeneity among the included studies.37 Due to 
the considerable heterogeneity, we used DerSimonian-
Laird random-effects meta-analysis to pool the raw data 
for each outcome.38 A forest plot displays the prevalence 
with a 95% CI for every study and the final pooled prev-
alence rates. Potential publication bias was assessed by 
funnel plots and Begg-Mazumdar rank correlation.39 
Sensitivity analysis was performed by one-study-removed 
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analysis. Subgroup analysis was performed to explore 
between-group differences of the following variables: 
gender (male, female), profession category (doctor, 
nurse, other medical staff), different risk groups (front-
line/non-frontline medical staff), symptom severity, 
measurement tools and sampling methods (random or 
non-random). Other medical staff included technicians, 
managers and laboratory personnel. Frontline medical 
staff refer to those directly engaged in diagnosing, treating 
or providing care to patients with elevated temperatures 
or confirmed COVID-19. All statistical tests were two 
tailed, and p<0.05 would indicate statistical significance. 
All statistical analyses use CMA V.3.3.070.

Patient and public involvement
This study involved the secondary use of existing or 
published data and did not include patients or the public 
as study participants. No patients or the public were 
involved in setting the research question, the study design 
or the overall conduct of the study.

Protocol registration
This study was conducted by the Meta-analysis of 
Observational Studies in Epidemiology. The protocol 
for this meta-analysis was registered on PROSPERO 
(CRD42021254425) and can be accessed at: https://
www.crd.york.ac.uk/prospero/display_record.php?ID=​
CRD42021254425.

RESULTS
Study selection
A total of 3411 studies were found after the searching 
process, and 718 duplicates were removed. After screening 
the titles and abstracts, 374 studies were assessed, and 124 
were excluded because of the following reasons: they 
were research letters; did not report prevalence data; did 
not evaluate burnout, anxiety, depression or insomnia; 
used not widely validated tools; data duplicates or contra-
dictions; not English or Chinese; used a non-standard 
threshold to define specific symptoms (anxiety, depres-
sion and insomnia); no full text available; and removed 
after the JBI quality appraisal. Ultimately, we included 
250 studies with a total of 292 230 participants. Figure 1 
shows the study selection process.

Characteristics of included studies
The characteristics of included studies are shown in 
online supplemental table S1. Thirty-six studies reported 
burnout with 34 490 participants, 188 studies reported 
anxiety with 214 694 participants, 162 studies reported 
depression with 212 373 participants and 50 studies 
reported insomnia with 47 656 participants. In addi-
tion to the four primary outcomes, we note some other 
outcomes: 45 studies reported stress with 32 224 partic-
ipants, 33 studies reported PTSD symptoms with 48 019 
participants and 9 studies reported somatic symptoms with 
22 405 participants. Of the included studies, 98.8% were 

cross-sectional, and most were online surveys; most were 
unreported sampling methods (56%), and random and 
non-random sampling methods were 8.8% and 34.8%, 
respectively; 132 were from China, 111 were from other 
45 countries and 7 were cross-national research; surveys 
were conducted between January 2020 and October 2020, 
17 items did not report participant recruitment dates.

Risk of bias in the included studies
The JBI quality appraisal tool was used to assess the 
quality of selected studies. The supplementary JBI quality 
appraisal shows the quality of each article.

Prevalence of primary outcomes
The pooled prevalence of burnout was 43.6% (95% CI 
36.3% to 51.2%, I2=99.4%, p<0.001), as shown in table 1 
and online supplemental figure S1. In subgroup compar-
isons, burnout did not show a significant difference 
among doctors, nurses and other medical staff (Q=4.17, 
p=0.12), no significant difference between females and 
males (Q=0.25, p=0.62), no significant difference between 
frontline and non-frontline medical staff (Q=0.37, 
p=0.54) and no significant difference between random 
and non-random sampling (Q=1.41, p=0.23); the preva-
lence of mild burnout was highest (55.2%, 95% CI 31.9% 
to 76.4%), followed by moderate (44.3%, 95% CI 16.5% 

Figure 1  Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) flow chart of citations 
selection. JBI, Joanna Briggs Institute.
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Table 1  Prevalence of main outcomes and subgroup analyses

Outcomes Subgroups
Studies 
(n)

Positive 
cases

Sample 
size

Pooled prevalence % 
(95% CI) I2 (%) Q statistic P value

Burnout 36 14 921 34 490 43.6 (36.3 to 51.2) 99.4 5420.80 <0.001

Doctor 18 2657 8632 32.9 (23.9 to 43.2) 98.6

Nurse 14 2663 6138 44.5 (33.2 to 56.4) 98.6 4.17 0.12

Other 9 652 4679 24.8 (12.8 to 42.5) 98.5

Male 17 1525 5390 34.7 (24.8 to 46.2) 98.0

Female 17 3639 12 623 38.7 (28.3 to 50.2) 99.1 0.25 0.62

Frontline 19 4184 10 204 42.0 (33.2 to 51.4) 98.6

Non-frontline 15 1833 8283 36.1 (21.8 to 53.4) 99.1 0.37 0.54

Mild 6 1396 3708 55.2 (31.9 to 76.4) 99.3

Moderate 5 1249 3812 44.3 (16.5 to 76.2) 99.5 9.29 <0.05

Severe 8 364 4388 13.7 (5.7 to 29.2) 98.1

Random 2 973 1751 61.1 (37.0 to 80.7) 98.7

Non-random 12 3302 6971 45.6 (38.0 to 53.5) 97.4 1.41 0.23

EE 11 4025 8198 36.9 (22.1 to 54.6) 99.4

DP 11 4358 8198 36.4 (22.3 to 53.3) 99.4 1.83 0.40

RPA 9 2367 4882 49.8 (35.2 to 64.4) 98.9

Anxiety 188 67 758 214 694 37.1 (34.7 to 39.7) 99.1 21 370.84 <0.001

Doctor 51 8990 26 112 37.5 (32.6 to 42.7) 98.3

Nurse 74 22 066 77 632 37.8 (34.0 to 41.7) 98.9 0.03 0.99

Other 24 2254 7758 37.0 (28.0 to 46.9) 98.0

Male 63 4045 13 636 31.2 (27.2 to 35.5) 95.5

Female 67 16 548 50 144 41.1 (36.7 to 45.6) 98.9 10.94 <0.01

Frontline 108 24 664 75 871 41.4 (37.6 to 45.3) 98.8

Non-frontline 73 11 920 44 281 27.6 (24.3 to 31.2) 98.2 26.89 <0.001

Mild 101 27 005 42 701 62.8 (58.9 to 66.5) 98.1

Moderate 94 9834 39 698 25.8 (23.7 to 28.0) 94.9 364.21 <0.001

Moderate to 
severe or above

99 7149 44 644 14.9 (12.6 to 17.6) 97.8

Random 16 3179 8811 35.2 (25.0 to 47.0) 98.9

Non-random 69 19 863 57 730 39.1 (34.6 to 43.8) 99.0 0.38 0.54

DASS-21 26 7278 20 505 36.7 (32.3 to 41.3) 97.6

GAD-7 90 39 212 111 710 40.7 (36.9 to 44.5) 99.2

HADS 23 6452 15 337 47.3 (41.9 to 52.7) 97.6 52.11 <0.001

SAS 37 11 032 50 649 25.3 (22.0 to 28.9) 98.2

Depression 162 69 147 212 373 37.6 (35.0 to 40.4) 99.2 21 330.49 <0.001

Doctor 43 9182 23 620 40.3 (34.6 to 46.3) 98.5

Nurse 66 23 989 73 548 39.6 (35.5 to 43.9) 99.0 0.29 0.87

Other 22 1976 6012 42.5 (33.0 to 52.6) 97.7

Male 53 5337 15 469 34.7 (29.3 to 40.5) 97.5

Female 56 18 016 53 168 39.9 (34.5 to 45.5) 99.2 1.67 0.20

Frontline 99 33 955 96 064 41.8 (38.0 to 45.7) 99.1

Non-frontline 70 12 162 42 987 30.7 (27.1 to 34.7) 98.3 15.76 <0.001

Mild 86 24 275 39 248 60.0 (56.5 to 63.4) 97.5

Moderate 81 9417 36 264 28.3 (26.2 to 30.6) 94.2 334.06 <0.001

Continued
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to 76.2%) and severe (13.7%, 95% CI 5.7% to 29.2%). We 
also compared the three dimensions of burnout and did 
not show a significant difference (Q=1.83, p=0.40).

The pooled prevalence of anxiety was 37.1% (95% CI 
34.7% to 39.7%, I2=99.1%, p<0.001), as shown in table 1 
and online supplemental figure S2. In subgroup compar-
isons, anxiety did not show a significant difference among 
doctors, nurses and other medical staff (Q=0.03, p=0.99), 
and no significant difference between random and non-
random sampling (Q=0.38, p=0.54); females (41.1%, 95% 

CI 36.7% to 45.6%) showed higher prevalence of anxiety 
than males (31.2%, 95% CI 27.2% to 35.5%); frontline 
medical staff (41.4%, 95% CI 37.6% to 45.3%) showed 
higher prevalence of anxiety than non-frontline medical 
staff (27.6%, 95% CI 24.3% to 31.2%); the prevalence 
of mild anxiety was highest (62.8%, 95% CI 58.9% to 
66.5%), followed by moderate (25.8%, 95% CI 23.7% to 
28.0%) and moderate to severe or above (14.9%, 95% CI 
12.6% to 17.6%). Studies using the Hospital Anxiety and 
Depression Scale (HADS) had the highest prevalence 

Outcomes Subgroups
Studies 
(n)

Positive 
cases

Sample 
size

Pooled prevalence % 
(95% CI) I2 (%) Q statistic P value

Moderate to 
severe or above

85 6032 38 424 16.2 (13.8 to 19.0) 97.4

Random 13 3075 6836 44.5 (35.7 to 53.8) 97.9

Non-random 59 23 801 69 312 38.2 (33.6 to 43.0) 99.2 1.49 0.22

DASS-21 24 6481 19 255 32.9 (27.2 to 39.1) 98.5

HADS 22 5416 15 075 40.7 (34.4 to 47.3) 98.1

PHQ-9 92 44 148 130 804 40.8 (36.6 to 45.1) 99.4 14.86 0.002

SDS 18 8543 28 819 29.6 (25.2 to 34.4) 97.1

Insomnia 50 19 692 47 656 43.7 (39.1 to 48.5) 98.9 4597.72 <0.001

Doctor 13 3630 9980 38.8 (32.2 to 45.9) 97.5

Nurse 16 6375 13 920 48.4 (40.8 to 56.0) 98.6 3.62 0.16

Other 4 251 681 39.1 (28.0 to 51.5) 89.2

Male 10 1395 3701 41.7 (33.1 to 50.7) 95.0

Female 11 4626 10 676 52.3 (41.9 to 62.4) 98.8 2.30 0.13

Frontline 36 11 880 23 825 49.5 (44.0 to 55.1) 98.4

Non-frontline 21 4469 14 658 29.9 (24.8 to 35.4) 97.5 23.50 <0.001

Mild 25 4586 6942 67.6 (62.8 to 72.1) 93.9

Moderate 22 1374 5107 26.1 (22.8 to 29.8) 86.6 211.25 <0.001

Moderate to 
severe or above

24 1016 6477 8.50 (5.20 to 13.6) 97.6

Random 6 1963 3941 49.5 (33.3 to 65.8) 99.0

Non-random 12 3993 11 121 37.4 (25.6 to 51.0) 99.3 1.23 0.27

AIS 8 5701 10 357 55.6 (50.2 to 60.9) 96.3

ISI 38 12 855 35 488 40.0 (34.9 to 45.2) 98.8 16.30 <0.001

PSQI 4 1136 1811 56.2 (37.6 to 73.2) 98.0

Cut-off score of the tool: SAS:68 the cut-off value of standard score was 50, with 50–59, 60–69 and ≥70 indicating mild, moderate and severe 
anxiety, respectively; GAD-7:69 total scores range from 0 to 21, with 5–9 as ‘mild’, 10–14 as ‘moderate’ and 15–21 as ‘severe’; SDS:70 the cut-
off value of standard score was 53, with 53–62, 63–72 and ≥73 indicating mild, moderate and severe depression, respectively; PHQ-9:71 total 
scores range from 0 to 27, with 5–9 as ‘mild’, 10–14 as ‘moderate’, 15–19 as ‘moderately severe’ and 20–27 as ‘severe’; DASS-21:72 anxiety 
(8–9 as ‘mild’, 10–14 as ‘moderate’, 15–19 as ‘severe’, ≥20 as ‘extremely severe’), depression (10–13 as ‘mild’, 14–20 as ‘moderate’, 21–27 
as ‘severe’, ≥28 as ‘extremely severe’), stress (15–18 as ‘mild’, 19–25 as ‘moderate’, 26–33 as ‘severe’, ≥34 as ‘extremely severe’); HADS:73 
it has seven items each for measurement of anxiety and depression which are scored from 0 to 21. The total scores of these tools were 
interpreted as normal (0–7), borderline abnormal (8–10) and abnormal (11–21); AIS:74 total scores range from 0 to 24, with 4–6 as suspicious 
insomnia and >6 as insomnia; ISI:75 total scores range from 0 to 28, with 8–14 as ‘sub-threshold insomnia’, 15–21 as ‘moderate clinical 
insomnia’ and 22–28 as ‘severe clinical insomnia’; PSQI:76 a cut-off of the total score at 8 or above for the signs of poor sleep quality.
AIS, the Athens Insomnia Scale; DASS-21, the Depression, Anxiety and Stress Scale- 21; DP, depersonalization; EE, emotional exhaustion; 
GAD-7, the Generalized Anxiety Disorder Scale-7; HADS, the Hospital Anxiety and Depression Scale; ISI, the Insomnia Severity Index; PHQ-
9, the Patient Health Questionnaire-9; PSQI, the Pittsburgh Sleep Quality Index; RPA, reduced personal accomplishment; SAS, the Self-rating 
Anxiety Scale; SDS, the Self-rating Depression Scale.

Table 1  Continued
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of anxiety (47.3, 95% CI 41.9 to 52.7), followed by the 
7-item Generalized Anxiety Disorder Scale (40.7, 95% CI 
36.9 to 44.5), the Depression, Anxiety and Stress Scale-21 
(DASS-21) (36.7, 95% CI 32.3 to 41.3) and the Self-rating 
Anxiety Scale (25.3, 95% CI 22.0 to 28.9).

The pooled prevalence of depression was 37.6% (95% 
CI 35.0% to 40.4%, I2=99.2%, p<0.001), as shown in 
table 1 and online supplemental figure S3. In subgroup 
comparisons, depression did not show a significant 
difference among doctors, nurses and other medical 
staff (Q=0.29, p=0.87), no significant difference between 
females and males (Q=1.67, p=0.20) and no significant 
difference between random and non-random sampling 
(Q=1.49, p=0.22); frontline medical staff (41.8%, 95% CI 
38.0% to 45.7%) showed higher prevalence of depression 
than non-frontline medical staff (30.7%, 95% CI 27.1% 
to 34.7%); the prevalence of mild depression was highest 
(60.0%, 95% CI 56.5% to 63.4%), followed by moderate 
(28.3%, 95% CI 26.2% to 30.6%) and moderate to severe 
or above (16.2%, 95% CI 13.8% to 19.0%). Studies using 
the Patient Health Questionnaire-9 had the highest prev-
alence of depression (40.8, 95% CI 36.6 to 45.1), followed 
by HADS (40.7, 95% CI 34.4 to 47.3), DASS-21 (32.9, 95% 
CI 27.2 to 39.1) and Self-rating Depression Scale (29.6, 
95% CI 25.2 to 34.4).

The pooled prevalence of insomnia was 43.7% (95% CI 
39.1% to 48.5%, I2=98.9%, p<0.001), as shown in table 1 
and online supplemental figure S4. In subgroup compar-
isons, insomnia did not show a significant difference 
among doctors, nurses and other medical staff (Q=3.62, 
p=0.16), no significant difference between females and 
males (Q=2.30, p=0.13) and no significant difference 
between random and non-random sampling (Q=1.23, 
p=0.27); frontline medical staff (49.5%, 95% CI 44.0% to 
55.1%) showed higher prevalence of insomnia than non-
frontline medical staff (29.9%, 95% CI 24.8% to 35.4%); 
the prevalence of mild insomnia was highest (67.6%, 95% 
CI 62.8% to 72.1%), followed by moderate (26.1%, 95% 
CI 22.8% to 29.8%) and moderate to severe or above 
(8.50%, 95% CI 5.20% to 13.6%). Studies using the Pitts-
burgh Sleep Quality Index had the highest prevalence of 
insomnia (56.2, 95% CI 37.6 to 73.2), followed by Athens 
Insomnia Scale (55.6, 95% CI 50.2 to 60.9) and Insomnia 
Severity Index (40.0, 95% CI 34.9 to 45.2).

Prevalence of other outcomes
The pooled prevalence of stress was 41.3% (95% CI 
35.1% to 47.9%, I2=99.0%, p<0.001), as shown in table 2 
and online supplemental figure S5. In subgroup compar-
isons, stress did not show a significant difference among 
doctors, nurses and other medical staff (Q=0.48, p=0.79), 
no significant difference between females and males 
(Q=0.91, p=0.34) and no significant difference between 
random and non-random sampling (Q=1.19, p=0.28); 
frontline medical staff (47.0%, 95% CI 38.2% to 56.0%) 
showed a higher prevalence of stress than non-frontline 
medical staff (31.4%, 95% CI 20.0% to 45.5%); the prev-
alence of moderate stress was highest (54.0%, 95% CI 

44.6% to 63.1%), followed by mild (41.6%, 95% CI 34.6% 
to 48.8%) and severe or above (26.5%, 95% CI 20.5% to 
33.4%).

The pooled prevalence of PTSD symptoms was 30.6% 
(95% CI 23.6% to 38.5%, I2=99.5%, p<0.001), as shown in 
table 2 and online supplemental figure S6. In subgroup 
comparisons, PTSD symptoms did not show a significant 
difference among doctors, nurses and other medical 
staff (Q=2.27, p=0.32), no significant difference between 
females and males (Q=2.17, p=0.14) and no significant 
difference between frontline and non-frontline medical 
staff (Q=0.80, p=0.37); no significant difference among 
mild, moderate and severe or above PTSD symptoms 
(Q=5.58, p=0.06); random sampling (52.0%, 95% CI 
30.0% to 73.2%) reported a higher prevalence of PTSD 
symptoms than non-random sampling (20.6%, 95% CI 
9.10% to 40.0%).

The pooled prevalence of somatic symptoms was 25.0% 
(95% CI 16.7% to 35.6%, I2=99.6%, p<0.001), as shown in 
table 2 and online supplemental figure S7. In subgroup 
comparisons, there was no significant difference between 
doctors and nurses (Q=0.41, p=0.52), no significant 
difference between females and males (Q=0.49, p=0.49) 
and no significant difference between frontline and non-
frontline medical staff (Q=0.05, p=0.83); the prevalence 
of mild somatic symptoms was highest (50.9%, 95% CI 
43.1% to 58.7%), followed by moderate (39.2%, 95% CI 
28.1% to 51.5%) and severe or above (13.3%, 95% CI 
12.3% to 14.3%).

Sensitivity analysis and publication bias
The sensitivity analysis results showed that the overall 
effect could not be influenced by omitting any single 
study for each comparison. No significant publication 
bias was found in the funnel plots and Begg-Mazumdar 
rank correlation of these results. The p values and τ 
values for the prevalence of burnout (p=0.11, τ=−0.19), 
anxiety (p=0.35, τ=−0.05), depression (p=0.40, τ=−0.04), 
insomnia (p=0.52, τ=0.06), stress (p=0.65, τ=−0.05), 
PTSD symptoms (p=0.31, τ=−0.13) and somatic symp-
toms (p=0.18, τ=−0.36) indicate the Begg-Mazumdar rank 
correlation. Online supplemental figures S8–S14 show 
the funnel plots.

DISCUSSION
This systematic review and meta-analysis comprehensively 
estimated the prevalence of burnout and common mental 
health problems of medical staff during the COVID-19 
pandemic. This study included a large data sample from 
46 countries with approximately 290 000 participants. 
The results found that many medical staff suffer from 
burnout, anxiety, depression, insomnia, stress, PTSD 
symptoms and somatic symptoms. Major public health 
emergencies often exacerbate these symptoms and may 
have far-reaching consequences for medical staff’s phys-
ical and mental health and work performance.40 In 
subgroup analysis, we obtained the following results: (1) 

https://dx.doi.org/10.1136/bmjopen-2022-061945
https://dx.doi.org/10.1136/bmjopen-2022-061945
https://dx.doi.org/10.1136/bmjopen-2022-061945
https://dx.doi.org/10.1136/bmjopen-2022-061945
https://dx.doi.org/10.1136/bmjopen-2022-061945
https://dx.doi.org/10.1136/bmjopen-2022-061945
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no statistical difference in prevalence among doctors, 
nurses and other medical staff in all outcomes; (2) 
gender differences (in anxiety) and frontline versus non-
frontline (in depression, anxiety and insomnia only); 
(3) significant differences on the level of severity (mild, 
moderate, severe) on burnout, anxiety, depression, 
insomnia, PTSD and somatic symptoms; (4) significant 

differences between anxiety, depression and insomnia 
measures/tools.

In this study, burnout reported a higher pooled preva-
lence rate (43.6%, 95% CI 36.3% to 51.2%). Medical staff 
forms the backbone of the prevention and control of the 
COVID-19 epidemic, and they were under tremendous 
psychological pressure, thus increasing the prevalence of 

Table 2  Prevalence of other outcomes and subgroup analyses

Outcomes Subgroups Studies (n)
Positive 
cases

Sample 
size

Pooled prevalence % 
(95% CI) I2 (%) Q statistic P value

Stress 45 13 014 32 224 41.3 (35.1 to 47.9) 99.0 4668.37 <0.001

Doctor 12 1304 3552 41.8 (30.9 to 53.6) 97.5

Nurse 16 3495 9410 38.4 (28.4 to 49.5) 98.8 0.48 0.79

Other 4 575 1174 46.6 (26.1 to 68.3) 97.0

Male 15 1352 2997 48.7 (36.1 to 61.4) 97.1

Female 16 4572 10 677 57.7 (44.3 to 70.0) 99.2 0.91 0.34

Frontline 29 6121 12 521 47.0 (38.2 to 56.0) 98.7

Non-frontline 15 2122 7066 31.4 (20.0 to 45.5) 99.0 3.41 0.07

Mild 19 1960 5462 41.6 (34.6 to 48.8) 94.9

Moderate 26 3504 6981 54.0 (44.6 to 63.1) 97.6 21.78 <0.001

Severe or above 27 3002 8286 26.5 (20.5 to 33.4) 97.6

Random 4 1197 2693 59.9 (19.3 to 90.4) 99.3

Non-random 22 7301 17 832 34.7 (28.4 to 41.7) 98.7 1.19 0.28

PTSD 
symptoms

33 12 019 48 019 30.6 (23.6 to 38.5) 99.5 7013.36 <0.001

Doctor 14 2520 6269 39.6 (29.6 to 50.6) 98.3

Nurse 13 3628 8729 48.8 (36.1 to 61.6) 99.0 2.27 0.32

Other 9 1278 4548 35.6 (25.2 to 47.7) 96.6

Male 16 1541 5024 33.0 (23.7 to 43.9) 97.8

Female 17 6486 16 373 44.1 (34.0 to 54.8) 99.3 2.17 0.14

Frontline 22 6236 26 894 35.8 (24.4 to 49.1) 99.6

Non-frontline 16 3928 13 469 28.7 (20.5 to 38.7) 99.0 0.80 0.37

Mild 9 1462 3125 42.3 (31.3 to 54.2) 97.2

Moderate 8 825 3004 25.7 (18.6 to 34.5) 95.4 5.80 0.06

Severe or above 9 838 3126 26.8 (15.0 to 43.2) 98.4

Random 4 1357 2147 52.0 (30.0 to 73.2) 98.5

Non-random 7 2699 19 272 20.6 (9.10 to 40.0) 99.7 4.47 0.04

Somatic 
symptoms

9 7627 22 405 25.0 (16.7 to 35.6) 99.6 1785.97 <0.001

Doctor 2 394 2189 24.4 (10.5 to 47.1) 97.6

Nurse 4 2491 6612 32.4 (19.9 to 48.2) 98.8 0.41 0.52

Male 4 297 1853 22.5 (13.9 to 34.4) 92.0

Female 4 2866 9533 29.7 (15.2 to 49.8) 99.6 0.49 0.49

Frontline 5 2517 6977 30.7 (18.6 to 46.2) 98.8

Non-frontline 3 941 5384 27.7 (11.5 to 53.1) 99.3 0.05 0.83

Mild 4 2550 4511 50.9 (43.1 to 58.7) 84.4

Moderate 4 1382 4511 39.2 (28.1 to 51.5) 93.5 156.40 <0.001

Severe or above 3 579 4359 13.3 (12.3 to 14.3) 0.00

PTSD, post-traumatic stress disorder.
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job burnout.41 Similar to earlier outbreaks of SARS and 
Middle East respiratory syndrome (MERS), about one-
third of medical staff experienced burnout.42 Burnout 
is the result of chronic exposure to stress. The longer 
duration of COVID-19 may also be the reason why this 
pandemic has more severe effects than those observed in 
the previous coronavirus epidemics. In previous studies, 
some uncertainty exists regarding the relationship 
between burnout and the gender, profession and front-
line/non-frontline of medical staff.34 40 43–45 Therefore, 
we explored this through subgroup analysis. We did not 
find any association between the prevalence of burnout 
and gender, profession and frontline/non-frontline. 
A possible explanation for this finding may be that the 
changes and challenges brought by the pandemic to the 
health system are widespread, and medical staff face the 
same pressures. Frontline medical staff may suffer more 
than non-frontline medical staff. Still, they may get more 
psychological support, more up-to-date information 
about the epidemic and use of PPE in this group,40 45 espe-
cially during the early stages of the pandemic. Although 
no statistical differences were found in the compara-
tive analysis of the burnout subscales, reduced personal 
accomplishment (49.8%) may largely drive the onset of 
burnout, with higher prevalence than emotional exhaus-
tion (36.9%) and depersonalisation (36.4%). When faced 
with new, unknown, highly contagious and lethal disease, 
and lacks effective treatment, medical staff may feel 
powerless because of their limited experience and dissat-
isfaction with the patient’s cure rate.46 In addition, studies 
have shown a correlation between burnout and anxiety/
depression. To better respond to large-scale infectious 
public event, it is crucial to focus on the burnout and 
mental health of medical staff and to provide timely and 
effective support. Effective support usually occurs in the 
context of trusted professional and institutional relation-
ships, and so the prepandemic period is a critical time 
for building this relationship, especially for preventing 
burnout.47

Apart from burnout, medical staff reported a high prev-
alence of anxiety (37.1%, 95% CI 34.7% to 39.7%), depres-
sion (37.6%, 95% CI 35.0% to 40.4%), insomnia (43.7%, 
95% CI 39.1% to 48.5%), stress (41.3%, 95% CI 35.1% to 
47.9%), PTSD symptoms (30.6%, 95% CI 23.6% to 38.5%) 
and somatic symptoms (25.0%, 95% CI 16.7% to 35.6%). 
As with the previous coronavirus epidemic, medical staff 
experienced severe psychological distress.48 This is not 
surprising given the mental and physical stressors faced 
by medical staff in their daily work during the epidemic. 
Among these psychopathological outcomes, anxiety and 
depression reactions were the most extensively inves-
tigated. Based on available evidence, we found that the 
prevalence of anxiety and depression among medical staff 
during COVID-19 was higher in comparison to MERS and 
SARS.49 The protracted COVID-19 pandemic and the 
unfavourable conditions in which medical staff operate 
for a long time favour the emergence of chronic effects 
of stress, such as anxiety and depression, which have been 

confirmed in experience.42 Sleep problems seemed to be 
the most prominent mental health problem in previous 
studies, which was corroborated by this study.50 Various 
psychosocial factors during COVID-19, including stress, 
anxiety, depression, workload and uncertainty of effec-
tive disease control, significantly affect sleep quality. 
Research indicates that stress involves increased psycho-
logical and physical activation in response to demand, 
and the activated hypothalamus-pituitary-adrenal system 
is incompatible with normal sleep, which may lead to 
sleep disorders.51 Among the mental health problems 
of this study, the prevalence of stress was second only to 
insomnia. We found that some sociodemographic and 
occupational factors increase medical staff’s psycholog-
ical problems during COVID-19. Frontline medical team 
working in high-risk environments where they had direct 
contact with suspected and confirmed cases of COVID-19 
reported a higher likelihood of anxiety, depression and 
insomnia than non-frontline medical staff working in low-
risk environments, consistent with previous studies,48 50 52 
perhaps due to increased fear of infection, stigmatisa-
tion and isolation.53 However, we did not find that stress, 
PTSD symptoms and somatic symptoms were associated 
with work environment risks. In previous studies, high-
risk environments were often more robust predictors 
of these outcomes.48 54–56 In the subgroup analysis of 
the profession and gender, we found almost no differ-
ences, except that anxiety reported a higher prevalence 
in women than in men. Papers on the gender and occu-
pation of medical staff suffering from psychological 
distress symptoms did not show complete accordance. 
Most studies believe that nurses provide direct care to 
patients and have closer contact with patients than other 
medical personnel, and they are more susceptible to 
related negative emotions.57–59 Similarly, female identity 
is often supposed a risk factor. Generally, women were 
considered to be more sensitive and had a weaker psycho-
logical endurance, especially in the face of emergency 
situations.50 60 Most nurses in our study were female. It 
is worth noting that these differences may decrease or 
even disappear when specific professional training has 
been performed.61 62 Therefore, it is necessary to provide 
adequate training and practical support in the predisease 
stage.

In this meta-analysis, the subgroup analysis reported 
differences in the prevalence of mild, moderate and 
severe cases. It is not surprising to find that mild cases 
are the most common except for stress. In most studies, 
psychological crises are associated with the unknown 
nature of sudden infectious diseases, inadequate 
preparedness, frequent policy changes and other ambig-
uous situations.59 For most medical staff, this psycholog-
ical distress may be temporary and can be alleviated by 
leaving the environment or receiving adequate psycho-
social support. Furthermore, some studies have also 
pointed out that mild psychological reactions during 
emergencies are beneficial. Kang et al63 noted that people 
with mild mental health disorders might be more likely 
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to take action than those with more severe disturbances. 
They are more motivated to learn the necessary skills and 
adapt to diverse challenges in productive ways, which is 
beneficial for healthcare teams. Positive coping also has 
been seen to increase immune function, leading to a 
better response state.64 However, if these symptoms are 
not adequately acknowledged and managed, they may 
worsen over time due to overload.

Strengths and limitations
There were several strengths of this study. First, it exten-
sively searched international and Chinese databases, 
as well as reflections from preprint databases. Second, 
compared with previous reviews and meta-analyses, this 
meta-analysis provides broader and more comprehensive 
evidence. The analysis contained a large sample from 46 
countries and focused on burnout and various mental 
health problems. Finally, based on sufficient data, we 
conducted a subgroup analysis of multiple factors that 
affect burnout and mental health issues.

Several limitations of this study must be considered. 
First, the majority of studies included in this meta-analysis 
were cross-sectional, which only provided a snapshot of 
the existing situation. In the future, more evidence from 
longitudinal studies can be integrated to explore the 
long-term impact of COVID-19 on burnout and mental 
health of medical staff. Second, the majority of the studies 
recruited participants on a voluntarily basis and used 
online self-report questionnaires, without reporting on 
the control of confounding factors. Therefore, there may 
be certain biases, such as selection bias and confounding 
bias, that might have influenced the results and, in turn, 
also the findings of our study. Previous studies have also 
mentioned the possibility of these biases during epidemics 
of infectious diseases.48 65 Third, the included studies were 
heterogeneous in many aspects, such as high I2 statis-
tics. As previous studies pointed out,40 66 67 differences 
in measurement tools can be a source of heterogeneity. 
In our research, there were statistical differences in the 
prevalence of anxiety, depression and insomnia reported 
by different measurement tools. Considering the diversity 
of tools for measuring burnout and secondary outcomes, 
inconsistent cut-off values and limited data, this study did 
not conduct a statistical analysis of their measurement 
tools. Differences in definitions and cut-off values may 
affect the interpretation of the pooled prevalence. In the 
future, consistent definitions and standardised measure-
ment tools can be developed to provide a more robust 
understanding of the pooled prevalence, especially for 
burnout. Working environments and sampling methods 
are sources of heterogeneity, although not for all results. In 
addition, populations, data collection time and different 
epidemic situations in other countries and regions may 
also be sources of heterogeneity; further analysis based 
on sufficient data is needed. Fourth, although this meta-
analysis was carried out nearly one and a half years after 
the occurrence of COVID-19, we may have missed some 
crucial papers published after 17 May 2021. Finally, the 

stress, PTSD and somatic symptoms in this meta-analysis 
have not been studied comprehensively, which may limit 
our analyses of these symptoms.

CONCLUSIONS
This meta-analysis provides more comprehensive infor-
mation on the burnout and mental health of medical 
staff during COVID-19. Medical staff were faced a high 
prevalence of burnout and common mental health prob-
lems, such as anxiety, depression and insomnia, with mild 
symptoms accounting for the most significant proportion. 
Subgroup analysis found that frontline medical workers 
were more prone to mental health problems. Identifying 
risks and adopting preventive interventions is a priority for 
policymakers and medical staff to avoid long-term occu-
pational, health and social impacts. Although this study 
noted stress, PTSD symptoms and somatisation symp-
toms, it did not conduct a more comprehensive analysis, 
and more evidence could be synthesised in the future, 
including other mental health issues such as suicidal 
ideation. In addition, this meta-analysis was mainly 
cross-sectional surveys, limiting our analysis of whether 
these results are persistent. In the future, evidence from 
more longitudinal studies can be integrated to explore 
the long-term impact of COVID-19 on the burnout and 
mental health of healthcare professionals.
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