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A B S T R A C T   

Background: Healthcare workers, who are at the forefront of the fight against COVID-19, are particularly sus
ceptible to physical and mental health consequences such as anxiety and depression. The aim of this umbrella 
review of meta-analyses is to determine the prevalence of anxiety and depression among healthcare workers 
during the COVID-19 pandemic. 
Methods: Using relevant keywords, data resources including PubMed, Scopus, Web of Science, Cochrane, Pro
Quest, Science Direct, Google Scholar and Embase were searched to obtain systematic reviews and meta-analyses 
reporting the prevalence of anxiety and depression among healthcare workers during the COVID-19 pandemic 
from the beginning of January to the end of October 2020. The random effects model was used for meta-analysis, 
and the I2 index was employed to assess heterogeneity among studies. Data was analyzed using STATA 14 
software. 
Results: In the primary search, 103 studies were identified, and ultimately 7 studies were included in the umbrella 
review. The results showed that the overall prevalence of anxiety and depression among healthcare workers 
during the COVID-19 pandemic was 24.94% (95% CI: 21.83–28.05, I2 = 0.0%, P = 0.804) and 24.83% (95% CI: 
21.41–28.25, I2 = 0.0%, P = 0.897), respectively. 
Conclusion: This umbrella review shows that the prevalence of anxiety and depression is relatively high among 
healthcare workers during the COVID-19 pandemic. Healthcare workers should be provided with resources to 
minimize this risk.   

1. Introduction 

In December 2019, a novel type of coronavirus started to spread from 
China, ravaging all countries around the world within a few months. On 
February 12, 2020, the World Health Organization (WHO) recognized 
the disease as coronavirus disease 2019 (COVID-19) (Vardanjani et al., 
2020; Mallet et al., 2020). The COVID-19 pandemic has been linked to a 
great deal of anxiety, exacerbation of mental illnesses (Mallet et al., 
2020; da Silva and Neto, 2020), social isolation, and feelings of help
lessness and abandonment in various populations (Ornell et al., 2020; 
Khademi et al., 2020). In one study, 53.8% of respondents perceived the 
psychological impacts of COVID-19 as moderate to severe with the 

prevalence of related depression and anxiety as 16.5% and 28.8%, 
respectively(Wang et al., 2020). During epidemics, healthcare workers 
are susceptible to significant psychological stress related to exposure to 
disease, concerns about transmitting the infection to family members, 
shortages in personal protective equipment (PPE), longer working 
hours, and challenging decisions regarding the allocation of limited 
resources to patients (Pfefferbaum and North, 2020; Shaukat et al., 
2020; Mokhtari et al., 2020). The COVID-19 pandemic has placed 
healthcare workers around the world in an unprecedented situation. The 
risk of adverse psychological outcomes among healthcare workers has 
been particularly high (Rajkumar, 2020). Healthcare workers are facing 
difficult conditions and limited resources to take care of COVID-19 
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patients, placing them at higher risk for depression, anxiety, and 
insomnia. It is vital to assess the mental health of healthcare workers 
who are at the frontlines of this pandemic. One study in China reported a 
high prevalence of depression (50.4%), anxiety (44.6%), insomnia 
(34%), and psychological distress (71.5%) among frontline healthcare 
providers (Lai et al., 2020). 

The first step to providing mental health services and implementing 
effective psychological interventions, is to screen the mental health 
status of at-risk groups (Goldmann and Galea, 2014). Healthcare 
workers are recognized as a high-risk group for whom the psychological 
consequences of COVID-19 are significant and sustained (Fiorillo and 
Gorwood, 2020). Numerous studies have been conducted on the mental 
health of healthcare workers during the pandemic, but there has not 
been a comprehensive study to pool the results of published systematic 
reviews and meta-analyses to ascertain the prevalence of depression and 
anxiety among them. We conducted an umbrella review on the meta- 
analyses reporting the prevalence of anxiety and depression among 
healthcare workers during the COVID-19 pandemic. The results of this 
study can provide important data to support policymaking and the 
allocation mental health services for healthcare workers. 

2. Materials and methods 

The preferred reporting items for systematic reviews and meta- 
analyses (PRISMA) protocol was used (Liberati et al., 2009). The pro
tocol was registered with the international prospective register of sys
tematic reviews (PROSPERO) under the code of CRD42020216550. 

2.1. Search strategy 

The data resources of PubMed, Embase, Scopus, Web of Science, 
Cochrane, ProQuest, Science Direct and Google Scholar were searched 
using valid keywords which were extracted from terms in related articles 
and medical subject headings (MeSH). A search strategy was designed 
for each database using key words, operators and search fields. For 
example, the following search strategy was applied in the PubMed 
database: ((Anxiety OR “Anxiety Disorder*” OR “Mental health Dis
order*” OR “Psychiatric Disorder*”) AND (Depression* OR “Depressive 
Symptom*” OR “Emotional Depression*”) AND (“2019 novel corona
virus disease” OR COVID19 OR “COVID-19 pandemic” OR “SARS-CoV-2 
infection” OR “COVID-19 virus disease” OR “2019 novel coronavirus 
infection” OR “2019-nCoV infection” OR “Coronavirus disease 2019” 
OR “2019-nCoV disease” OR “COVID-19 virus infection”) AND (“Health 
Personnel” OR “Health Care Provider*” OR “Health worker*” OR 
“Healthcare Provider*” OR “Healthcare Worker*” OR “Health care 
professional*” OR “medical staff” OR “Medical worker*”) AND (“Sys
tematic review”) AND (“meta-analysis” OR “meta-analytic”)). Finally, 
searches were performed by designing combinations of the keywords to 
gather the studies published from the beginning of January to the end of 
October 2020. The search strategy in each database has been noted in 
Appendix A. 

2.2. Study eligibility criteria 

Systematic reviews and meta-analyses reporting the prevalence of 
anxiety and depression among healthcare workers during the COVID-19 
pandemic were included. Studies reporting mean scores for anxiety and 
depression, narrative reviews, systematic literature review, scoping re
view, rapid review, literature review and interventional and cross- 
sectional studies were excluded. 

2.3. Study selection 

Studies obtained after the primary literature search were inserted 
into EndNote X7 software. After removing duplicates, two researchers 
(AS and MG) independently reviewed the texts and selected the 

qualifying studies. Any disagreement between the two researchers was 
resolved through group discussions. 

2.4. Study qualification and data extraction 

Researchers (AS and MG) independently used the Assessment of 
Multiple Systematic Reviews v2 (AMSTAR-2) tool to check the meth
odological qualities of the selected studies(Shea et al., 2017). In the data 
extraction phase, the research team first designed a checklist in Micro
soft Word software, and then two researchers independently recorded 
the required data including first authors’ names, prevalence of anxiety, 
prevalence of depression, country, sample size, heterogeneity, publica
tion bias, group study and age average into the checklist. 

2.5. Statistical analysis 

The I2 index was used to investigate heterogeneity among the 
studies. I2 values of <25%, 25 to 75%, and > 75% indicate low, mod
erate, and high heterogeneity, respectively (Kazemzadeh et al., 2019). 
The random effects model was utilized to perform the meta-analysis. 
Publication bias was assessed by the Egger’s linear regression test, 
Begg’s and Mazumdar’s rank correlation tests. The significance level of 
the two tests is different, it is 0.05 in Egger’s test and 0.1 in Begg’s and 
mazumdar rank correlation test(Orlewski and Orlewska, 2015). Data 
analysis was performed in STATA software (version 14). 

3. Results 

After the comprehensive literature search, 103 studies were initially 
identified. After removing duplicates, 67 studies were further screened, 
and 16 of these were subjected to the full-text review. Following quality 
assessment, seven studies were included in the umbrella review phase. 
The study selection process is shown in Fig. 1. 

The final seven meta-analyses subjected to the umbrella review 
consisted of 108 articles and 433,800 healthcare workers. Table 1 shows 
the characteristics of the included studies investigating the prevalence of 
anxiety and depression among healthcare workers during the COVID-19 
pandemic. 

The prevalence of anxiety (Fig. 2) and depression (Fig. 3) among 
healthcare workers during the COVID-19 pandemic were 24.94% (95% 
CI: 21.83–28.05, I2 = 0.0%, P = 0.804) and 24.83% (95% CI: 
21.41–28.25, I2 = 0.0%, P = 0.897), respectively. Based on the results of 
the Egger’s (P = 0.279) and Begg’s and Mazumdar’s tests (P = 0.620) 
tests, publication bias was not significant in the present study (Fig. 4). 

4. Discussion 

This umbrella review shows that the prevalence of anxiety and 
depression among healthcare workers during the COVID-19 pandemic 
were 24.94% and 24.83%, respectively. In the systematic review and 
meta-analysis conducted by Salari et al. (Salari et al., 2020), they re
ported the prevalence of anxiety and depression in the general popula
tion during the COVID-19 pandemic as 31.9% and 33.7% respectively. 
These numbers are close and highlight the possible impacts of COVID- 
19, on the mental health of people including patients, healthcare 
workers, children, students, and individuals in various sectors of the 
community (Bao et al., 2020; Ryu et al., 2020; Chen et al., 2020). 
Increased workload, burnout, inadequate PPE, the risk of contracting the 
disease, and the challenge of making difficult moral decisions about care 
priorities during the pandemic have exposed healthcare workers to se
vere psychological pressures leading to mental disorders such as anxiety 
and depression (Mokhtari et al., 2020). In a cross-sectional study of 939 
healthcare workers during the COVID-19 pandemic by Shahin et al. 
(Şahin et al., 2020), the signs and symptoms of anxiety and depression 
were observed in 60.2% and 77.6% of participants, respectively. In the 
early stages of the pandemic in Italy, 10% of healthcare workers 
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contracted Covid-19, of whom 3% died (Mokhtari et al., 2020). These 
high infectivity and mortality rates can lead to anxiety and depression 
among healthcare workers around the world. Furthermore, factors such 

as a high-risk workplace, a lack of clinical experience, young age, and a 
history of psychological disorders can contribute to the development of 
anxiety and depression among healthcare workers (Salari et al., 2020; 

Fig. 1. Flowchart of the Selection of Studies Based on PRISMA.  

Table 1 
The Specifications of Studies Included in the Umbrella Review.  

First Author Prevalence of 
depression 

Prevalence of anxiety Country sample size 
(HCW) 

Heterogeneity% 
I2 

Publication bias Group study 

(Ren et al., 2020) 25% (95% CI: 4–45) 27% (95% CI: 12–43) China 6098 Anxiety: 99.4 
Depression: 99.7 

Anxiety: *0.721 and 
**0.925 
Depression: *0.348 
and **0.594 

healthcare 
workers 

(de Pablo et al., 2020) 17.9% (95% CI: 
6.7–40.1) 

22.2% (95% CI: 
12.7–35.8) 

United 
Kingdom 

19,307 Anxiety: 99.091 
Depression: 
99.621 

NA nurses, physicians,  
medical students, 
social workers 

(Dutta et al., 2020) 25.9% (95% CI: 
18.4–34.1) 

24.5% (95% CI: 
17.9–31.9) 

India 34,021 Anxiety: 99.1 
Depression: 99.5 

NA Doctors, nurses 
Other healthcare 
workers 

(Krishnamoorthy et al., 
2020) 

25% (95% CI: 
19–32) 

24% (95% CI: 16–32) India 171,571 Anxiety: 99.6 
Depression: 99.4 

Anxiety: *0.83 
Depression: *0.89 

healthcare 
workers 

(Luo et al., 2020) 25% (95% CI: 
17–33) 

26% (95% CI:18–34) China 162,639 Anxiety=
98.94 
Depression =
99.19 

NA healthcare 
workers 

(Pappa et al., 2020) 22.8% (95% CI: 
15.1–31.51) 

23.21% (95% CI: 
17.77–29.13) 

United 
Kingdom 

33,062 Anxiety=
99 
Depression =
99.62 

NA Physicians, nurses 
Other healthcare 
workers 

(da Silva and Neto, 
2020) 

36% (95% CI: 
19–58) 

33% (95% CI: 24–45) Brazil 7102 NA funnel plot 
(asymmetric) 

Physicians, nurses 
Other healthcare 
workers 

* = Egger’s Test, ** = Begg’s tests, NA = Not Applicable, HCW = Healthcare workers. 
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Fig. 2. The Forest Plot of Overall and Individual Prevalence of anxiety in the Included Studies with 95% Confidence Interval.  

Fig. 3. The Forest Plot of Overall and Individual Prevalence of depression in the Included Studies with 95% Confidence Interval.  
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Mokhtari et al., 2020; Şahin et al., 2020). 
In their study, Khanal et al. reported that inadequate isolation pre

cautions were significantly associated with signs of anxiety and 
depression among healthcare workers (Khanal et al., 2020). A shortage 
in preventive measures, such as insufficient PPE, can render the work 
environment dangerous, leading to a feeling of insecurity and vulnera
bility to the infection. Studies across the world (Du et al., 2020; Chen 
et al., 2020; Liu et al., 2020) have highlighted the need for providing 
healthcare workers with adequate PPE and psychological support to 
increase their resilience. 

According to studies performed on healthcare workers during the 
severe acute respiratory syndrome (SARS) pandemic of 2003 and this 
current COVID-19 pandemic, nurses have poor outcomes in terms of 
mental health and anxiety disorders compared to other healthcare 
professionals. This may be because they spend more time caring for 
patients compared to other healthcare workers. A study in China also 
showed that nurses experienced more unfavorable mental health out
comes than other health staff (Khanal et al., 2020; Lai et al., 2020; 
Maunder et al., 2004). Of note, poor mental health in healthcare workers 
will affect the quality of the health care provided (Khanal et al., 2020; 
Brooks et al., 2018; Maharaj et al., 2019). Therefore, hospital leadership 
should pay special attention to the mental well-being of their employees, 
especially nurses, as the mismanagement of their mental health can lead 
to dire public health consequences. Future studies are needed to identify 
specific risk factors for psychological disorders such as anxiety and 
depression among healthcare workers in order to equip them with 
practical coping strategies. 

5. Limitations 

There are likely many non-English publications that we were not able 
to identify in our search. Additionally, the broad term “healthcare 
worker” does not allow us to make conclusions for specific subsets such 
as physicians or nurses. Similarly, some of the studies did not report the 
number of participants by gender. 

6. Conclusion 

This umbrella review shows that the prevalence of anxiety and 
depression is relatively high among healthcare workers during the 
COVID-19 pandemic. Healthcare workers should be provided with re
sources to minimize this risk. This can be done by identifying the risk 
factors of these disorders and taking appropriate measures such as 
emotional and mental support (via personal or group counseling ses
sions, lectures, mental health counseling hotlines, social networks, etc.). 

Due to the long duration of this pandemic, the lack of a definitive 
treatment, and the evidence indicating that we are many months away 
from mass-producing and distributing effective vaccines, health policy 
makers must consider preserving their human resources by imple
menting appropriate strategies. These may include redistributing indi
vidual workloads, recruiting new staff, providing sufficient PPE, 
providing financial and psychological support, and shortening shift 
lengths. 
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Appendix A  

Table A1 
Using database-appropriate syntax, with parentheses, Boolean operators, and field codes.  

Data base Syntax Records 
Number 

PubMed ((Anxiety OR “Anxiety Disorder*” OR “Mental health Disorder*” OR “Psychiatric Disorder*”) AND (Depression* OR “Depressive Symptom*” OR 
“Emotional Depression*”) AND (“2019 novel coronavirus disease” OR COVID19 OR “COVID-19 pandemic” OR “SARS-CoV-2 infection” OR 
“COVID-19 virus disease” OR “2019 novel coronavirus infection” OR “2019-nCoV infection” OR “Coronavirus disease 2019” OR “2019-nCoV 
disease” OR “COVID-19 virus infection”) AND (“Health Personnel” OR “Health Care Provider*” OR “Health worker*” OR “Healthcare Provider*” 
OR “Healthcare Worker*” OR “Health care professional*” OR “medical staff” OR “Medical worker*”) AND (“Systematic review” OR “systematic 
literature review” OR “scoping review” OR “rapid review” OR “literature review”) AND (“meta-analysis” OR “meta-analytic”)) 

11 

Scopus ((ALL(Anxiety) OR ALL(“Anxiety Disorder*”) OR ALL(“Mental health Disorder*”) OR ALL(“Psychiatric Disorder*”)) AND (ALL(Depression*) OR 
ALL(“Depressive Symptom*”) OR ALL(“Emotional Depression*”)) AND (ALL(“2019 novel coronavirus disease”) OR ALL(COVID19) OR ALL 
(“COVID-19 pandemic”) OR ALL(“SARS-CoV-2 infection”) OR ALL(“COVID-19 virus disease”) OR ALL(“2019 novel coronavirus infection”) OR 
ALL(“2019-nCoV infection”) OR ALL(“Coronavirus disease 2019”) OR ALL(“2019-nCoV disease”) OR ALL(“COVID-19 virus infection”)) AND(ALL 
(“Health Personnel”) OR ALL(“Health Care Provider*”) OR ALL(“Health worker*”) OR ALL(“Healthcare Provider*”) OR ALL(“Healthcare 
Worker*”) OR ALL(“Health care professional*”) OR ALL(“medical staff”) OR ALL(“Medical worker*”)) AND (TITLE-ABS (“Systematic review”) OR 
ALL(“systematic literature review”) OR ALL(“scoping review”) OR ALL(“rapid review”) OR ALL(“literature review”)) AND (TITLE-ABS(“meta- 
analysis”) OR ALL(“meta-analytic”))) 

53 

Web Of 
science 

((TS = (Anxiety) OR TS = (“Anxiety Disorder*”) OR TS = (“Mental health Disorder*”) OR TS = (“Psychiatric Disorder*”)) AND (TS =
(Depression*) OR TS = (“Depressive Symptom*”) OR TS = (“Emotional Depression*”)) AND (TS = (“2019 novel coronavirus disease”) OR TS =
(COVID19) OR TS = (“COVID-19 pandemic”) OR TS = (“SARS-CoV-2 infection”) OR TS = (“COVID-19 virus disease”) OR TS = (“2019 novel 
coronavirus infection”) OR TS = (“2019-nCoV infection”) OR TS = (“Coronavirus disease 2019”) OR TS = (“2019-nCoV disease”) OR TS =
(“COVID-19 virus infection”)) AND(TS = (“Health Personnel”) OR TS = (“Health Care Provider*”) OR TS = (“Health worker*”) OR TS =
(“Healthcare Provider*”) OR TS = (“Healthcare Worker*”) OR TS = (“Health care professional*”) OR TS = (“medical staff”) OR TS = (“Medical 
worker*”)) AND (TS = (“Systematic review”) OR TS = (“systematic literature review”) OR TS = (“scoping review”) OR TS = (“rapid review”) OR 
TS = (“literature review”)) AND (TS = (“meta-analysis”) OR TS = (“meta-analytic”))) 

5  
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