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Depression Prevalence of Healthcare
Workers During the First Wave of the
COVID-19 Pandemic and Its Affecting
Variables: A Meta-Analysis
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'Cankini Karatekin University, Faculty of
Health Sciences, Nursing Management ABSTRACT

Department, Cankin, Turkey Purpose: This meta-analysis aimed to systematically review the affecting variables regarding the prevalence of
) Y y 9 garding
?stanbul Dogus University, Nursing depression in healthcare workers during the COVID-19 pandemic.

Department, Istanbul, Turkey Method: MedLine, PubMed, Web of Science (Wos), and GoogleScholar databases were searched until June 19, 2020. The
quality of studies included was evaluated with The Newcastle-Ottawa Scale. Data were analyzed using Comprehensive
Meta-Analysis Version 3.0. The pooled prevalence of depression was interpreted according to the random-effects model.
The heterogeneity of the studies was evaluated with Cochran’s Q test and I* statistics.

Results: A meta-analysis of depression prevalence in healthcare workers was carried out with 8 studies. Studies with
high-quality assessments were analyzed. In this study, which was conducted with a total of 9,841 healthcare workers,
the overall depression rate was 40.8% (95% confidence interval [Cl] 33.5-48.6; I>=96.48%). In the subgroup analysis to
determine the influencing variables, the rate of depression in female healthcare workers was 24.5% (95% Cl: 17.4-33.3)
and the rate of depression in male healthcare workers was 8.5% (95% ClI: 5.5-12.7). In addition, the depression rate was
43.6% (95% (l: 35.9-51.7) in studies conducted in China and 18.5% (95% Cl: 7.5—38.7) in a study conducted in Korea. No
statistically significant difference was found as a result of the subgroup analysis in terms of profession, the measurement
tool and the period of time (p>0.05).

Emel KAYA Conclusion: This meta-analysis provides evidence that 4 out of 10 healthcare workers experience depression during the
Tugba OZTURK VILDIRIM (OVID-19 pandemic, with country and gender as the most influencing variable, respectively.
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COVID-19 Pandemisinin Birinci Dalgasinda Saglik Cahisanlarinda Goriilen Depresyon Prevelansi ve Bu
Prevelansi Etkileyen Degiskenler: Bir Meta-Analiz

OZET

Amag: Bu meta-analiz, COVID-19 pandemisi sirasinda saglik calisanlarinda gériilen depresyon prevalansina iliskin
etkileyen degiskenleri sistematik olarak gozden gecirmeyi amacladi.

Yontem: Meta-analiz icin MedLine, PubMed, Web of Science (Wos) ve GoogleScholar veri tabanlaninda 19 Haziran
2020'ye kadar tarama yapildi. Dahil edilen calismalarin kalitesi The Newcastle-Ottawa Scale ile degerlendirildi.
Comprehensive Meta-analysis version 3.0 kullanilarak veriler analiz edildi. Genel depresyon orani rasgele etkiler modeline

ore yorumlandi. Calismalarin heterojenligi Cochran® ve [ istatistigi ile degerlendirildi.
Correspondence: Emel Kaya gore yorumlandi. Calismalarin heterojenligi Cochran’s Q test ve |* istatistigi ile degerlendirild

Cankin Karatekin University, Faculty of Health Bulgular: Saglik calisanlarinda gdriilen depresyon prevalansinin meta analizi 8 calisma ile gerceklestirildi. Yiiksek kalite
degerlendirilmesine sahip olan calismalar analiz edildi. Toplam 9,841 saglik calisani ile yapilan bu calismada genel

Stences, Nursing Management Department, depresyon orani %40.8 (%95 giiven araligi [GA] 33.5-48.6; 1’=%96.48) olarak bulundu. Etkileyen degiskenleri belirlemek

Cankan, Turkey icin yapilan alt grup analizinde kadin saglik calisanlarinda depresyon orani %24,5 (%95 GA: 17,4-33,3) ve erkek saglik
Phone: +903762131702 calisanlarinda depresyon orani %8,5 (%95 GA: 5,5-12,7) olarak belirlendi. Ayrica Cin'de yapilan alismalarda depresyon
E-mail: emelgur@karatekin.edu.tr orani %43.6 (%95 GA: 35.9-51.7), Kore'de yapilan bir calismada ise %18.5 (%95 GA: 7.5-38.7) depresyon orani

belirlendi. Yapilan alt grup analizi sonucunda meslek, dl¢iim araci ve zaman dilimi agisindan istatistiksel olarak anlamli
fark bulunmadi (p>0.05).

Sonug: Bu meta analiz COVID-19 pandemisinde her on saglik calisaninin dordiinde depresyon goriildiigiine ve en ¢ok
etkileyen degiskenin sirasiyla iilke ve cinsiyet olduguna kanit saglar.
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Depression Prevalence and Affecting Variables

COVID-19 pandemic have led to a global crisis. In

this process, where all systems were negatively af-
fected, the biggest load was on healthcare services and
healthcare workers (1). Healthcare workers had to deal
with many difficulties caused by the pandemic while
providing healthcare services to protect public health.
This situation has caused healthcare workers to experien-
ce mental health problems day by day (2,3). Thus, it has
become a focus of researchers as an important factor in
reducing the quality of healthcare services. One of the
most emphasized issues regarding the psychological ef-
fects of the COVID-19 pandemic on healthcare workers
was depression (4-10).The changing daily work and life
routines of healthcare workers, who are at high risk in the
COVID-19 pandemic, were effective in the emergence of
depression symptoms (11). First, due to the rapid increa-
se in the number of patients with COVID-19, resources in
healthcare institutions were insufficient. When the num-
ber of infected and dying patients increased, many nurses
could not be sent to their homes due to a lack of person-
nel. Many healthcare organizations have asked their emp-
loyee caring for COVID-19 patients to continue working
until they show symptoms of the disease to meet their
personnel needs (12). This situation created challenges in
ensuring the sustainability of qualified healthcare services
(1). In addition, adverse effects such as increased worklo-
ad, long working hours, physical fatigue, difficulty in using
personal protective equipment (PPE), and allergies rela-
ted to the use of PPE were commonly observed (13-17).
Healthcare workers had to make critical decisions on tes-
ting suspected COVID-19 patients and whether to isolate
the patient or employee in patient care units based on a
positive test result (18). At the same time, the daily lives of
healthcare workers were also deeply affected. Healthcare
workers had to be separated from their family members
for different periods of time to protect them. Staying at
home (or lodging, dormitory, hotel, etc.) or living between
work and home without socializing, and not being able to
meet their daily basic needs have increased their distance
from the world (4,11). In an environment of distance, with
the closure of educational institutions, the baby/childcare
has created a big problem for families with children (19).
Another issue was that healthcare workers were stigma-
tized or rejected by their neighbors while being decla-
red heroes for their work (19-21). Healthcare workers
faced challenges they had never experienced during the
COVID-19 pandemic compared to previous outbreaks
(18). All these were effective in the emergence of depres-
sion symptoms in healthcare workers (11).

The high morbidity and mortality caused by the

Studies have revealed the relationship of the prevalence
of depression in healthcare workers in the COVID-19 pan-
demic with variables such as age (3,10,21-23), gender
(3,4,28,29,13,16,21,22,24-27), marital status (21,29), pro-
fession (3,8,29), professional title level (29), the status of
being a frontline health employee (22,25), years of work-
ing (29), stigmatization (24), life-time psychiatric disor-
der (8,22), past medical history, drinking, exercise habit,
parent status, families or relatives with suspected or con-
firmed COVID-19 (29). Depression is an important mental
health problem for healthcare workers, and it is necessary
to measure this phenomenon to assess its magnitude. To
the best of our knowledge, there has been no systemat-
ic review of the variables affecting the prevalence of de-
pression in healthcare workers. This study was conducted
to systematically examine the prevalence of depression
and affecting variables in healthcare workers during the
COVID-19 pandemic.

METHODS

Research Strategy

In this study, “Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)” a protocol used
for systematic review and meta-analysis (30) was used.
Researches on depression in healthcare workers during
the pandemic, which were published before the date of
ethical approval on June 19, 2020, were included in the
study. Using the database of the library of their university,
one of the researchers identified the records of publica-
tions related to depression in healthcare workers during
the COVID-19 pandemic period in MedLine, PubMed, Web
of Science (Wos), and GoogleScholar. The keywords and
combinations of “Coronavirus” OR “COVID-19" OR “Sars-
Cov-2" AND “healthcare workers” OR “healthcare profes-
sions” OR “medical staff” AND “depression” OR “mental
health” OR “psychological effect” were used for scanning
(see Table S1). There was no language restriction.

Inclusion and Exclusion Criteria

Studies on depression in healthcare workers during the
pandemic were evaluated. Inclusion criteria were iden-
tified as 1) study design cross-sectional, case-control,
cohort 2) health care worker(s) only 3) depression (prev-
alence) rate given 4) references of 3 previously published
systematic reviews and meta-analysis studies that met the
criteria. The exclusion criteria were determined as 1) case
reports, comments, editorials, review articles, guideline,
qualitative, gray literature 2) studies written in a language
other than English and Turkish 3) studies with unavail-
able full text 4) other healthcare personnel working with
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healthcare workers (administrator, technician, etc.) as well
as non-healthcare workers (retired, student, etc.)

Quality Assessment

Twenty-one studies were coded in Excel independently
by two researchers using a standard form: prevalence of
a total number of participants, the rate of participation,
number of female-male participants, number of physi-
cians and nurses, number of married-unmarried employ-
ees, mean age, duration of the study, year of study, study
design, clinic, education level, title, position, country of
study, depression scale and depression scores of the par-
ticipants. Then, the Newcastle-Ottawa scale (NOS), which
is used for non-randomized studies to assessed the risk of
bias and the quality of the study, was used by the two re-
searchers independently. NOS was developed in 2009 by
Wells et al. as an easy and convenient tool to evaluate the
quality of non-randomized studies, including case-control
and cohort studies (31). NOS consists of 8 items and three
dimensions. One star is awarded for each item. Two stars
are given only for comparability (32). It is rated from zero
to nine stars. Seven to nine stars are rated as high quality,
five to six stars as medium quality, and four stars or be-
low as low quality (31). In our study, the research design
consists of cross-sectional studies and NOS was used for
quality evaluation of cross-sectional studies. The quality
assessment of the studies was carried out independently
by two researchers. Studies were analyzed using inter-rat-
er reliability: the kappa statistics.

Data Analysis

Statistical Package Program Comprehensive Meta-
Analysis Version 3 (CMA V.3) was used for meta-analysis
of the data. Cochran’s Q test and I-square (I°) statistics
were used to determine inter-study heterogeneity (33).
The magnitude of Cochran’s Q value was evaluated based
on the degrees of freedom (df) value in the chi-square ta-
ble and if Cochran’s Q>df, it can be said that the studies
forming the meta-analysis have a heterogeneous struc-
ture. A p-value of <0.10 was interpreted as significant het-
erogeneity (34,35). For the I? value, <30% indicates little
concern; 30% to 75% indicates moderate heterogeneity;
>75% indicates substantial heterogeneity (33).

Funnel plot, Egger’s regression intercept, and Begg and
Mazumdar rank correlation were used to determine the
publication bias (36).

Sensitivity analysis was evaluated by using fixed-effect
models and using the difference after subtracting the
study with the highest sampling and the study with the
lowest sampling.

Subgroup Analysis

To determine the source of heterogeneity, subgroup anal-
ysis was performed. As a subgroup analysis, the gender,
occupation, type of scale used in the study, and the coun-
try of the study were evaluated. In addition, since all of
the studies were conducted in 2020, the data collection
period was divided into two categories as before March
and after March (Table 1). In the variables of marital status,
education level, and position of the healthcare workers in
the table, the depression rate of the data included in this
subgroup could not be analyzed since it was not included
in the article itself. In addition, the age variable, which is
a continuous variable and planned as a meta-regression,
could not be analyzed because it was not included in a
sufficient number of studies. All results were evaluated
according to the random-effects model.

RESULTS

Search Results

The PRISMA flowchart shows the selection criteria for the
study (Figure 1). As a result of the first screening, a total
of 470 studies were reached. The full text and abstracts
of the records obtained were determined with the other
researcher. Sixty five duplication studies were determined
by individual researchers and then removed by consen-
sus. The remaining 405 studies were examined. The au-
thors were contacted for the unavailable full texts. Fifty
eight records were not suitable for analysis such as un-
available full texts, bulletins and comments were exclud-
ed. From the remaining 347 studies, 21 studies included
mainly due to they reported the outcome of depression
prevalence of healthcare workers. The quality of each in-
cluded study was assessed using the quality scale. Finally,
8 studies were included in the meta-analysis (Figure 1).

Methodological Quality Assessment

The quality assessment of 21 studies was evaluated with
NOS (see Table S2). Since all studies were cross-section-
al, the focus was on the dimensions of selection, compa-
rability, and outcome. For the quality evaluation made
by two independent researchers, analysis of inter-rater
agreement between researchers was performed (Cohen’s
k=0.704; p<0.001). It was observed that there was a good
level of compliance between researchers (37). As a result,
2 studies were found to be high quality, 6 studies were
found to be moderate quality, and 13 studies were found
to be low quality and at high risk of bias (<3 points). Thus,
Eight studies with high and moderate-quality scores were
included in the analysis (Table 1).
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Figure 1. PRISMA flowchart presenting the literature search process

Characteristics of Included Studies
Allstudiesincludedintheresearch were conductedin 2020
involving a total of 9,841 people. Table 1 presents informa-
tion on the variables included in the meta-analysis. In this
context, of the participants in the study, 7,191 are females
and 2,660 are males. Except for the study of Chen et al.,
4,637 are physicians and 5,099 are nurses (5). Seven stud-
ies (5,10,25,38-40) were conducted in China, and 1 study
(23) was conducted in the Republic of South Korea. While
5 studies used the Patient Health Questionnaire (PHQ-9)
(23,25,38-40) as a depression assessment scale, 3 studies
used the Self-rating Depression Scale (SDS) (5,10,41). The
research design of all studies was cross-sectional. Finally,
the data collection date of the studies conducted before
March was between January 29 - February 03, 2020 in J.
Lai et al study, between January 30 - February 07, 2020
in Wang et al study, between February 01-29, 2020 in the
study of J. Zhu et al., and between January-February 2020
in the study of Zhpu et al. The data collection dates of the
studies conducted after March were between April 6-10,
2020 in the Tian et als study and on April 10, 2020 in the
study of Yang et al.

Table 1. Features of included studies
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Depression Prevalence of Health Care Workers

The rate of depression in the 8 studies included in the
analysis was 18.5%-71.9%, and the overall effect size of
the depression rate was 40.8% (95% Cl 33.5-48.6) (Figure
2). The values of 1°=96.48, Q=199.03 and p=0.000 indicate
the heterogeneity of the study. The study was evaluated
according to the random-effects model.

Subgroup Analysis

When the depressionratein healthcare workersisanalyzed
by gender, the overall depression rate in male healthcare
workers was 8.5% (95% Cl: 5.5%-12.7%; p=0.000), and the
depression rate in female healthcare workers was 24.5%
(95 %Cl: 17.4%-33.3%; p=0.000), and the rate of depres-
sion was found to be higher in female healthcare workers
(Q,=15.541; df=1; p=0.000; see Table S3).

According to the results obtained from 6 studies in which
the depression rate of physicians and nurses was deter-
mined, the depression rate of physicians was 19.3% (95%
Cl: 13.2% - 27.3%; p=0.000), and the depression rate of
nurses was 24% (95% Cl: 16,7%-33.2%; p=0.000) and no
statistically significant difference was found in the effect
size (Q,=0.745; df=1; p=0.388; see Table S3).

Five of the 8 studies included to measure the rate of de-
pression in healthcare workers used PHQ-9 (23,25,38-40)
and 3 used SDS (5,10,41) measurement tool. According
to the results of the subgroup analysis, the PHQ-9 scale
was 45.5% (95% Cl: 35.8%-55.5%; p=0.376), the SDS scale
was 32.8% (95% Cl: 22.2%- 45.6%; p=0.009) and no statis-
tically significant difference was found in the effect size
(Q,=2,406; df=1; p=0.121; see Table S3).

Study name Statistics for each study

Event Lower Upper

rate  limit limit Z-Value p-Value Total
Chen Y., ZhouH.etal 0295 0216 0,389 -4,067 0,000 31/105
LaiJetal 0.504 0477 0,532 0310 0,756 634/1257
LvYetal 0370 0,359 07381 -21,659 0,000 2614/7071
Tian et al 0456 0422 0489 -2,577 0,010 385/845
Wang et al 0,252 0,183 0,336 -5238 0,000 31/123
Yang et al 0,185 0,108 0,298 -4646 0,000 12/65
Zhul., SunL. et al 0442 0369 0,519 -1476 0,140 73/165
Zhpu et al 0,719 0,654 0,776 6,121 0,000 151/210

0,408 0335 0486 -2,307 0,021

When the depression rate in healthcare workers is an-
alyzed by country, it was 43.6% (95% Cl: 35.9%-51.7%;
p=0.119) in China (5,10,25,38-41), 18.5% (95% Cl: 7.5%-
38.7%; p=0.005) in Korea (23), and the rate of depression
in China was determined to be higher (Q,=4.999; df=1;
p=0.025; see Table S3).

The period of time in which the studies were conduct-
ed was classified by the researchers as before March
(5,10,25,38,41) and after March (23,39). The depres-
sion rate before March was 48% (95% Cl: 32.8%-63.7%;
p=0.811), and the depression rate after March was 31.8%
(95% Cl: 15.5%-54.3%; p=0.109). According to these re-
sults, no statistically significant difference was found in
the effect size (Q,=1,403; df=1; p=0.236; see Table S3).

Publication Bias

Publication bias was analyzed with a funnel diagram
(Figure 3). It was observed that 8 studies included in the
study were not distributed symmetrically on the right and
left of the diagram and some studies were not included in
the slope line. In addition, studies with large sample sizes
were clustered at the top of the funnel and near the mean
effect size. However, the interpretation of the funnel dia-
gram is subjective and is not sufficient to assess publica-
tion bias. Therefore, it is necessary to evaluate the study
with other publication bias statistics. Other statistics used
to test publication bias are Egger’s regression intercept
and Begg and Mazumdar rank correlation. According to
the results of the analysis, we can say that there is no pub-
lication bias in the study (see Table S4). The results of the
meta-analysis were also found to be strong using the sen-
sitivity analysis (see Table S5).

Event rate and 95% CI

Relative
weight

L 3 11,45
14,12
B 14,33
14,00

5 11,59
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] 12,71
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Figure 2. Forest plot showing the prevalence of depression

Aabadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 477-487

481



Depression Prevalence and Affecting Variables

o

Standard Error
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| Figure 3. Funnel plot of the studies

DISCUSSION

In this study, the rate of depression seen in healthcare
workers during the COVID-19 pandemic was found to be
40.8%. This depression rate is higher than the studies of
Sahebi et al (2021) (24.83%), Salari et al. (2020) (24%) and
Pappa et al. (2020) (%22.8), who are engaged in similar
meta-analysis studies (15,42,43). Among the studies in-
cluded in the meta-analysis, the highest rate of depres-
sion was in the study of Zhpu et al (2020) with 71.9% and
the lowest was reported in the study of Yang et al (2020)
with 18.5% (23,38). All eyes were turned to healthcare
professionals with the rapid impact of the COVID-19 pan-
demic in the world. The fact that healthcare workers in
the community are in the high-risk group who come into
contact with patients caused them to have mental health
problems that may have a negative impact on their daily
life and work life (28,40). Depression is the most common
mental illness in society. In a survey of 3904 participants
who had COVID-19 disease, it was determined that 52.4%
of the participants showed symptoms of major depres-
sion (51). COVID-19 has impacted psychiatric disorders,
and studies have shown an increase in the severity of
psychiatric symptoms through mechanisms common to
oxidative stress, inflammation, and neuroinflammation
(52). The World Health Organization (WHO) reported in
2001 that depression will take second place among the
global diseases by 2020 (44). In the WHO 2017 report, it
was announced that 322 million people in the world suf-
fer from depression, and almost half of these people are
those living in the highly populated South-East Asia and
Western Pacific region (45). Today, we see that the load
in the world is increasing due to depression and in oth-
er mental health diseases (46). In the meta-analysis study
of Lim et al. conducted with 1,112,573 adults covering 30
countries between 1994 and 2014, the pooled depression
rate was found to be 12.9% (47). In addition, in the first
study reporting the psychological symptoms of front-
line healthcare workers during the pandemic, the rate of

depression was found to be 12.7% (7). In later studies, it
has been reported that the depression rate is 50% and
above during the pandemic (6,20,22). The results of our
meta-analysis show that the mental health of healthcare
workers is greatly affected.

Subgroup analyzes were performed in the study. First,
the rate of depression was found to be higher in female
healthcare workers (24.5%). In the studies included in
the meta-analysis, the level of depression was higher in
females (10,25,40). Similar results were obtained in the
meta-analysis by Lim et al. (2018), in the WHO reports and
other studies (28,40,44-47). During this period, women'’s
long hours of work under difficult conditions, increased
workload, and fear of infecting their relatives, as well as
the responsibilities of being a woman (child care, home
care) may have caused them to experience depression.
Considering the subgroup analysis according to the coun-
try where the data was collected, another variable, the
depression rate in healthcare workers living in China was
found to be higher than the healthcare workers living in
Korea. The result of the analysis may have been affected
by the fact that only one country other than China was
included and the data obtained from Korea was the least
number of samples. However, meta-analysis results may
have been affected by the fact that China was the first
country to be exposed to the virus, and health workers
were experiencing depression due to lack of knowledge
about COVID-19, psychological unpreparedness, inability
to help patients, lack of family support, and fears of the
risk of death due to exposure to the disease (7,41). In the
analysis based on profession, there was no statistically
significant difference in the depression rate of physicians
and nurses. However, in the meta-analysis study by Pappa
etal. (2020), a higher rate of depression was found in nurs-
es, while Sahebi et al. (2021) found a higher rate of de-
pression in physicians in their meta-analysis study (15,42).
In general, the fact that nurses constitute the majority in
the health system and that they are directly and intensely
involved in patient care as the closest occupational group
to the patient shows that the depression levels are high-
er than the physicians (3,13,40,46,48,49). No statistically
significant difference was found in the subgroup analysis
based on the period of time. A similar result was found by
Pan et al. (2020) in the meta-analysis study (50). The fact
that this study was conducted with data obtained during
the high course of the pandemic may have rendered this
variable meaningless. Finally, there was no statistically
significant difference according to the depression assess-
ment scales, PHQ-9 and SDS. These results provide evi-
dence that the source of heterogeneity is not related to
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these variables. Although this study shows that the source
of heterogeneity is due to insufficient data, we can say
that the results are statistically significant with the sensi-
tivity analysis and the study is still robust.

Limitations

The most important limitation of our study is that, as
researchers, we aimed to conduct a meta-analysis with
more studies, while 8 studies were analyzed as a result
of quality evaluation. Including studies with high quality
evaluation in our study caused us to face a decrease in the
number of studies. This situation caused subgroup analy-
sis to be conducted with limited data and we were unable
to perform meta-regression analysis with the number of
existing studies. In addition, the lack of analysis results re-
garding the variables in the study (age, education level,
clinic, psychological assessments in self-report tools), also
limited our results. Finally, the data of our study to include
mostly Asian healthcare workers limited the generalizabil-
ity of the results.

CONCLUSION

These results clearly demonstrated the high prevalence
of depression among the 9,841 healthcare workers car-
ing for patients with COVID-19. It is necessary to provide
psychological support to healthcare workers who are
struggling with the pandemic. In addition, these results
require policymakers and healthcare authorities to devel-
op contingency plans to support the psychological health
of healthcare workers.
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Supplementary Tables

Table S1. Search Strategy

Database

Google Scholar ((COVID-19) OR (COVID) OR (Coronavirus) OR (Sars-
Medline Cov-2) OR (Sars cov 2)) AND ((healthcare workers)
PubMed OR (health care workers) OR (medical staff) OR

WoS (medical workers) OR (nurs*) OR (physician) OR

(doctor)) AND ((psychological effect) OR (mental

health) OR (depression))
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Table S2. The Quality Scores of The Studies

NOS

Selection Comparability Outcome

1 2 3 4 1 1 2 3 Total
**Chen Y., Zhou H. et al cross-sectional studies  * * % > » *b 6
Choudhury et al cross-sectional studies  *b * * ¥ *b 4
Du]. etal cross-sectional studies * ¥ 2
Elbay et al cross-sectional studies * * 2
Garcia-Fernandez et al cross-sectional studies * b 2
Guo . etal cross-sectional studies * ¥ 2
Huarcaya-Victoria and Podestd cross-sectional studies * ¥ 2
Khanna et al cross-sectional studies * * 2
**Lai J.et al cross-sectional studies  * x ¥ ¥ * *b 6
Liu Z., Han B. et al cross-sectional studies * # 2
**Lv Y.et al cross-sectional studies  * & - & * *b 6
Rossi et al cross-sectional studies * * * 3
Salman et al cross-sectional studies ¥ ¥ 2
Song et al cross-sectional studies * ¥ 2
**Tian et al cross-sectional studies  * = & = & > *b 7
**Wang et al cross-sectional studies  *b &+ * & *b 5
**ang et al cross-sectional studies  * x x ¥ ¥ * *b 7
Zhang, Alimoradi et al cross-sectional studies * # 2
Zhang, Hou et al cross-sectional studies * * * 3
**Zhu ., Sun L. et al cross-sectional studies  * b * & * *b 6
**Zhpu et al cross-sectional studies  * x X 3 * *b 6

** studies included in meta-analysis
Table S3. Subgroup analysis
Subgroup Numberof  Eventrate %95 CI P
z Qe df P
studies

Gender
Female 4 0.245 0.174-0.333 -5.130 0.000
Male 4 0.085 0.055-0.127 -10.306 0.000 15,541 1 0.000
Total 8 0.148 0.048-0.373 -2.789 0.005
Profession
Doctor 3 0.193 0.132-0.273 -6.195 0.000
Nurse 3 0.240 0.167-0.332 -4.988 0.000 0.745 1 0.388
Total 6 0.215 0.166-0.275 -7.906 0.000
Type of scale
PHQ-9 5 0.455 0.358-0.6555 -0.885 0.376
SDS 3 0.328 0.222-0.456 -2.596 0.009 2,406 1 0.121
Total 8 0.397 0.282-0.525 -1.576 0.115
Country
China 7 0.436 0.359-0.517 -1.557 0.119
South Korea 1 0.185 0.075-0.387 -2.836 0.005 4.999 g 0.025
Total 8 0.316 0.124-0.603 -1.273 0.203
Period of time
Before March 4 0.480 0.328-0.637 -0.239 0.811
After March 2 0.318 0.155-0.543 -1.602 0.109 1.403 1 0.236
Total 6 0.418 0.273-0.578 -1.006 0.314

Note: weights are from random effects analysis
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Table S4. Publication Bias

Begg's test Egger’s test
Outcome Tau z-value 1 tailed p-value 2 tailed p- intercepet t-value 1 tailed p-value 2 tailed p-value
value
-0.25 0.87 0.19 0.39 1.77 0.61 0.28 0.56

Table S5. Depression prevalence of health care workers in sensitivity analyses

ES [95 %] Q P Iz
Using fixed-effect models 0.40[0.39-0.41] 199.034 0.000 96,483
*excluding the largest trial (Lv Y.et al) 0.41[0.32-0.51] 106.483 0.000 94.365
*excluding the lowest trial(Yang et al) 0.44 [0.36-0.52] 187.601 0.000 96.802

*random effects model
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