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ABSTRACT

Objectives To summarise the evidence relating to the
prevalence of anxiety and depression among healthcare
workers (HCWs) during the COVID-19 pandemic.

Design An umbrella review of systematic reviews

was undertaken using the Joanna Briggs Institute (JBI)
methods.

Data sources The Cochrane database of systematic
reviews, JBI Evidence Synthesis, MEDLINE, Web of
Science, PsycINFO, Embase and CINAHL were searched in
March 2021 for reviews published in English.

Eligibility criteria Systematic reviews reporting the
prevalence of anxiety and depression among HCWs during
the COVID-19 pandemic. Two researchers screened each
abstract and independently reviewed full text articles.
Study quality was assessed using the JBI critical appraisal
tool for systematic reviews, and the degree of overlap in
primary studies was calculated.

Results Ten systematic reviews (100 unique studies),
including 169 157 HCWs from 35 countries were included.
The prevalence of anxiety among all HCWs ranged from
22.2% (95% Cl 21.3% to 23.1%) to 33.0% (95% Cl 31.9%
to 34.1%). The prevalence of anxiety among physicians
(n=5820) was reported to be between 17% and 19.8%
and for nurses (n=14938) between 22.8% and 27%. The
prevalence of depression among all HCWs ranged from
17.9% (95%Cl 17.1% to 18.8%) to 36% (95% CI 34.9% to
37.1%). The prevalence of depression among physicians
(n=643) and nurses (n=8063) was reported to be 40.4%
and 28%, respectively.

Conclusions There is wide variation evident in the
presence of anxiety and depression among HCWSs. In
particular, the prevalence of depression among physicians
was high. Strategies to reduce the incidence of anxiety and
depression are urgently required.

PROSPERO registration number CRD42021238960.

INTRODUCTION

COVID-19 was declared a pandemic by the
WHO on 11 March 2020 and with, limited
knowledge about the virus, its rapid spread
and high mortality, people around the
world became increasingly anxious.! While
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Strengths and limitations of this study

» This is an up to date comprehensive umbrella review
on the prevalence of anxiety and depression among
healthcare workers during the COVID-19 pandemic.

» The systematic literature search was conducted
in seven major databases using database-specific
filters.

» Methodological quality of the included reviews was
assessed using a standardised measure.

» The degree of overlap in primary studies was as-
sessed and calculated using the corrected covered
area index method.

» The primary studies were predominantly from China.

anxiety increased among the general popu-
lation, at the frontline, healthcare workers
(HCWs) experienced heightened emotional
responses as they were more frequently
exposed to the virus.” Additionally, chal-
lenges in accessing appropriate supplies of
personal protective equipment (PPE), job
stress due to increased work demands and
lack of effective treatment, working under
rapidly changing COVID-19 protocols, risk
of being infected and infecting their families,
treating and comforting infected patients and
decline in their immunity as a result of phys-
ical and mental exhaustion or underlying
health conditions amplified anxiety among
HCWs.**

Although the numbers are difficult to
quantify, worldwide, as of May 2020 over
152 888 HCWs have been reported to be
infected with COVID-19 and more than
1413 COVID-19 associated deaths have
been recorded.” This risk of morbidity and
mortality related to COVID-19 has conse-
quences for mental health among HCWs.**
Previous epidemics such as Severe Acute
Respiratory Syndrome (SARS) and Middle
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East Respiratory Syndrome (MERS) have been reported
to have exacerbated or precipitated mental health prob-
lems among HCWs."' ¥ Unlike these previous epidemics,
the significant mortality rate among HCWs along with
the high levels of media coverage and extensive global
connectivity have substantially contributed to high levels
of anxiety and fear about COVID-19."

Data from previous epidemics reveal a high risk of
anxiety which can lead to burnout and mental exhaus-
tion culminating in staff leaving the profession. Previous
research has also documented HCWs developing post-
traumatic stress disorder and post-traumatic stress symp-
toms a few months after exposure to MERS and SARS."*

Numerous primary studies followed by systematic
reviews have been conducted to identify the mental well-
being of HCWs during the COVID-19 pandemic. An
umbrella review of systematic reviews'” has been previ-
ously conducted, however, the methodological limita-
tions of the review and the increase in systematic reviews
involving global data necessitated a rigorously conducted
umbrella review. Therefore, the objectives of this paper
are to conduct an umbrella review of systematic reviews,
to identify the prevalence of mental health disorders, to
enhance the development of targeted interventions and
to alleviate the emotional burden of HCWs.

METHODS

The Preferred Reporting Items for Systematic Reviews
and Mcs:ta—Analyses16 was used to report this review. Addi-
tionally, this review was conducted in accordance with the
Joanna Briggs Institute (JBI) umbrella review method-
ology.17 The review protocol was registered in the Inter-
national Prospective Register of Systematic Reviews.

Search strategy

A three-phase search process was conducted in March
2021 to identify systematic reviews that reported on the
prevalence of anxiety and depression among HCWs
during COVID-19. First, initial keywords were identified,
followed by analysis of the text words contained in the title
and abstract, and of the index terms. Second, database-
specific search filters were constructed, and finally the
reference list of all included reviews was searched. The
databases searched were: Cochrane database of system-
atic reviews, JBI Evidence Synthesis, MEDLINE, Web of
Science, PsycINFO, Embase and CINAHL. The feder-
ated search engine Epistemonikos, which specifically
targets research syntheses, was also used. The key terms
used were healthcare workers, health workers, health
professionals, nurses, doctors, coronavirus, COVID-19,
SARS-CoV-2, psychological effects, mental illness, mental
well-being, anxiety and depression.

Inclusion criteria

Systematic reviews were included if they provided a quan-
titative summary of the prevalence of anxiety and depres-
sion in HCWs in any healthcare setting and in any country

due to COVID-19. Only systematic reviews published in
English language were considered. Reviews undertaken
on multiple populations were included if they provided
separate data for HCWs. Literature reviews, case studies
and reviews that provided an annotated bibliography
of studies undertaken to assess the mental well-being of
HCWs were excluded. In addition, reviews that included
students and the general population were also excluded.

Systematic review selection

All identified citations were uploaded into EndNote V.X9
and duplicates removed. Three independent reviewers
(RF, NS, HG) selected potentially relevant reviews for
inclusion based on the titles and abstracts. Disagreements
that arose between the reviewers at each stage of the
study process were resolved through discussion, or with
a fourth reviewer.

Quality assessment

The methodological quality of each review was rated inde-
pendently by three independent authors (ST, LM, IA) and
checked by a fourth author (RF) using the 11-point JBI
Critical Appraisal Checklist for Systematic Reviews and
Research Syntheses.'® This instrument assesses reviews for
the following items (1) clear and explicit statement of the
review question; (2) appropriate inclusion criteria; (3)
comprehensive search strategy; (4) comprehensive liter-
ature search; (5) appropriate criteria used for appraising
the studies; (6) independent critical appraisal by two or
more reviewers; (7) methods implemented to minimise
errors in data extraction; (8) appropriate methods used
to combine study findings; (9) assessment of publication
bias; (10) recommendations for policy and/or practice
supported by the reported data and (11) appropriate
specific directives for new research. The following quality
thresholds were used: low quality (0%-33% of criteria
met), medium quality (34%-66% of criteria met) and
high quality (67% or more of criteria met)."” All studies
regardless of their methodological quality were included
in the review. Details of the quality assessment are
presented in table 1.

Data extraction

For each included systematic review, the following data
were extracted; year and country of publication, charac-
teristics of the included studies, settings and populations,
sample sizes of the studies that reported on anxiety and
depression and the prevalence of anxiety and depres-
sion. Where sample sizes of the studies that reported on
anxiety and depression were not available in the review,
the primary studies were accessed and sample sizes calcu-
lated. Authors of studies were not contacted as data clari-
fication was not required. Data extraction was undertaken
independently by two authors (RF, NS), and checked by a
third reviewer (HG).

Data synthesis
The degree of overlap in primary studies was assessed and
calculated via the corrected covered area (CCA) index
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Table 1 Characteristics of included reviews

CA score
(% of
Critical Instruments items
Data appraisal (CA) used to meeting
Number and type collection instruments measure the
Study of primary studies Countries Participants period used outcomes criteria)
da Silva and Neto, 7 Cross-sectional  China 7102 HCWs April and May  Not reported GAD, HAMA, 72
2021% 2020 HAMD, PHQ,
SAS and SDS
Dutta et al, 2020>” 17 Cross-sectional China, Singapore 31 973 HCWs December NOS PHQ-9, HAMA, 100
2019 to 31 May HAMD, HADS,
2020 GAD, DASS-21,
BDI-2, BAI
Salazar de Pablo et 4 with primary data China, Singapore 7716 HCPs 1 January to 15 Mixed methods Not stated 100
al, 2020%° April 2020 appraisal tool
Killikelly et al, 10 Cross-sectional China, Singapore 8437 HCPs  January 2020 Instrument SDS, SAS, 81
2021°% to April 2020 used for PHQ-9, GAD-
mental health 7, DASS-21,
and disease HAMD, HAMA
outbreaks
Krishnamoorthy et 18 Cross-sectional China, Singapore 38 443 HCWs Inception to NOS SDS, SAS, 100
al, 2020%8 April 2020 PHQ-9, GAD-
7, DASS-21,
HAMD, HAMA,
CES-D
Luo et al, 2020%° 13 Quantitative China, Singapore, 18 224 HCWs 1 November to McMaster BAIl, DASS-21, 72
studies South and Latin 25 May 2020  University GAD-7, HADS,
America, Italy critical appraisal HAMA, SAS,
tool STAI-S, HAMD
Pappa et al, 2020%° 13 Cross-sectional China, Singapore 31 756 HCWs Up to 17 April  NOS GAD, HAMA, 90
2020 SAS, DASS-21,
BAI, HAMD,
SDS, PHQ-9
Ren et al, 2020% 3 Cross-sectional  China 5738 HCWs December Agency for SDS, SAS, 100
2019 to April Healthcare PHQ-9, GAD-7,
2020 Research and HAMD, HAMA
Quality
Salari et al, 2020%® 29 Observational ~ China, Singapore, 19 768 HCWs December STROBE GAD, SAS, 100
France, Romania, 2019 to June  checklist DAS-21, BAI,
Iran, India 2020. HADS, SDS,
BDI
Santabarbara et al, 71 Cross-sectional China, Singapore, 58 565 HCWs December JBI checklist BAI, DASS-21, 90
20212 Brazil, Cameroon, 2019 to August for prevalence  GAD-7, HADS,
Oman, Jordan, 2020 studies HAMA, SAS,
India, Iran, Croatia, STAI-S

Ecuador, Kosovo,
Germany, Libya,
Nepal, Pakistan,
Poland, Saudi
Arabia, South
America, Serbia,
South Korea, USA,
Turkey

BAI, Beck Anxiety Inventory; BDI-2, Beck Depression Inventory-2; CES-D, Centre for Epidemiological Studies Depression Scale; DASS-21,
Depression, Anxiety and Stress Scale; GAD-7, General Anxiety Disorder-7; HADS, Hospital Anxiety and Depression Scale; HAMA, Hamilton Anxiety
Rating Scale; HAMD, Hamilton Depression Rating Scale; HCPs, healthcare professionals; HCWs, healthcare workers ; IES-R, Impact of Event
Scale-Revised; NOS, Newcastle-Ottawa Scale; PHQ, Patient Health Questionnaire; SAS, Zung Self-Rating Anxiety Scale; SDS, Zung Self-Rating
Depression Scale; STAI-S, State-Trait Anxiety Scale; STROBE, Strengthening the Reporting of Observational Studies in Epidemiology Checklist.

method.”” A CCA within the range 0%-5% indicates a
slight overlap, 6%-10% indicates a moderate overlap,
11%-15% indicates a high overlap and >15% indicates a
very high amount of overlap.”' Results of the prevalence

of anxiety and depression were calculated using the JBI
SUMARI software.”” Data were inputted into the software
and transformed using the Freeman-Tukey double arcsine
transformation to calculate a summary statistic for each
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review.”” Pooled estimates for the systematic reviews were
not calculated due to overlap of primary studies in the 10
reviews. Separate analysis was undertaken where possible
for physicians and nurses. The systematic review char-
acteristics are presented in a tabular form and descrip-
tively. Results of the prevalence of anxiety and depression
are presented as % with 95% Cls and are graphically
presented in forest plots.

Patient and public involvement
Patients and the public were not involved in the design
and conduct of this review.

RESULTS

Study characteristics

A total of 236 citations were identified through the elec-
tronic search. Following removal of duplicates, 97 records
underwent screening of the title and abstracts. Eighty-five
papers were excluded as they did not meet the inclusion
criteria. The full texts of 12 papers were retrieved for
further examination with 10 systematic reviews meeting

the inclusion criteria and therefore included in this
umbrella review. Two systematic reviews were excluded as
they provided aggregate data for general population and
health professionals (figure 1).

The 10 included systematic reviews included a total
of 100 primary studies undertaken in 35 countries. The
number of studies included in individual reviews ranged
from 3% to 71.** The sample sizes of HCWs in the reviews
ranged from 5738% to 58 565.** All reviews focused on
HCWs in the hospital setting. HCWs included physi-
cians, nurses, allied health, administrative and ancillary
staff. Two reviews® * were undertaken only on health-
care professionals and the remaining reviews included
all HCWs. However, two reviews>' *° did report data sepa-
rately for physicians, nurses and other HCWs. Various
validated instruments were used to measure anxiety and
depression (table 1).

Study overlap
Twenty-eight of the 100 primary studies appeared in
at least two reviews. Overall, the CCA demonstrated a

—
c
;9_, Records identified through Additional records identified
_g database searching through other sources
E (n=236) (n=0)
c
[
k]
v A 4
PR Records after duplicates removed
(n=97)
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=
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@ Records screened N Records excluded
(n=97) " (n=85)
—
o
>
= Full-text articles assessed Full-text articles excluded,
-'a for eligibility > with reasons
= (n=12) (n=2)
—
—
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-] systematic review
]
b=} (n=10)
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<
=
—
Figure 1 PRISMA 2020 flow diagram. PRISMA, Preferred Reporting ltems for Systematic Reviews and Meta-Analyses.
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Interpretation
0-5%: slight overlap 11-15%: high overlap
6-10%: moderate overlap

Figure 2 Study overlap.

>15%: very high overlap

moderate degree of overlap of 8.4% between the primary
studies. The degree of overlap ranged from 1% to 50%.
Figure 2 presents the degree of overlap between the
studies.

Quality appraisal of the included reviews

The critical appraisal instruments used in the reviews
were the Newcastle-Ottawa Scale® " McMaster Univer-
sity tool,” Agency for Healthcare Research and Quality,”
Strengthening the Reporting of Observational Studies
in Epidemiology Checklist,”® JBI for prevalence studies®*
and assessment tool used for mental health and disease
outbreaks,” mixed methods appraisal tool.”” Four
reviews® ** % ® reported on all 11 criteria for quality
assessment. Publication bias was not reported in five
studies® #” 27 (table 1). Reporting publication bias is
not valid for proportional meta-analysis as they are non-
comparative hence there are no negative results or study
characteristics that may have biased publications.*
Prevalence of anxiety

Ten included reviews summarised the prevalence of
anxiety in HCWs. The pooled prevalence of anxiety
ranged from 22.2% (95% CI 21.3% to 23.1%)* to $3.0%

(95% CI 31.9% to 34.1%)% (figure 3). Due to an overlap
of studies included in the reviews, a pooled prevalence of
anxiety was not calculated.

Subgroup analysis demonstrated that the prevalence
of anxiety ranged from 22.2% (95% CI 13% to 23.1%)*
to 27% (95% CI 25.9% to 28.2%)% among healthcare
professionals (figure 4). The prevalence of anxiety specif-
ically among nurses (n=14938 nurses; two reviews) was
reported to be 22.8% (95% CI 21.9% to 23.7%)° and 27%
(95% CI 26.0% to 28.1%).** The prevalence of anxiety
specifically among physicians (n=5820 physicians; two
reviews) was somewhat lower than nurses and reported to
be between 17% (95% CI 16.0% to 18.0%)** and 19.8%
(95% C116.8% to 22.9%).%

Prevalence of depression

While all 10 included reviews reported on depression,
only nine reviews summarised depression prevalence.
The prevalence of depression ranged from 17.9%
(95% CI 17.1% to 18.8%)% to 36% (95% CI 34.9% to
37.1%)% (figure 5). Due to overlap of studies included
in the reviews, a pooled prevalence of depression was not
calculated.

Study Events Total Weight, F-T, Random, 95% CI
da Silva Neto et al 2020 2343 7102 - 9.87% 0.330[0.319, 0.341]
Dutta et al 2020 4358 17790 - 10.05% 0.245 [0.239, 0.251]
De Pablo et al 2020 1712 7716 o 9.89% 0.222[0.213, 0.231]
Krishnamoorthy et al 2020 9226 38443 - 10.12% 0.240 [0.236, 0.244]
Killikelly et al 2020 2337 8437 - 9.91% 0.277 [0.267, 0.287]
Ren et al 2020 1549 5738 -t 9.79% 0.270 [0.259, 0.282]
Salari et al 2020 5100 19768 . 10.06% 0.258 [0.252, 0.264]
Pappa et al 2020 7370 31756 - 10.11% 0.232[0.227, 0.237]
Luo et al 2020 4738 18224 = 10.05% 0.260 [0.254, 0.266]
Santabarbara et al 2021 14641 58565 ; 10.14% 0.250 [0.246, 0.254]

I T 1

0 0.25 0.5

Proportion

Figure 3 Prevalence of anxiety among all healthcare workers.
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Study Events Total Weight, F-T, Random, 95% CI
Ren et al 2020 1549 5738 £ 24.55% 0.270 [0.259, 0.282]
de Pablo et al 2020 1712 7716 - 24.96% 0.222[0.213, 0.231]
Salari et al 2020 1965 8706 - 25.09% 0.226 [0.217, 0.235]
Santabarbara et al 2021 2736 12052 a 25.4% 0.227 [0.220, 0.235]

rTm

0.2 0.28

Proportion

Figure 4 Prevalence of anxiety among all healthcare professionals (doctors, nurses, allied health staff).

A subgroup analysis demonstrated that the prevalence
of depression ranged from 17.9% (95% CI 17.1% to
18.8%)% to 28.9% (95% CI 28.0% to 29.9%)*° among
healthcare professionals (figure 6). While the prevalence
of depression specifically among nurses (n=8063 nurses;
one review) was reported to be 28% (95% CI 27% to
29.0%),% the prevalence of depression specifically among
physicians (n=643 physicians; one review) was reported to
be 40.4% (95% CI 36.7% to 44.3%).%°

DISCUSSION

The COVID-19 pandemic placed HCWs at a substantially
increased risk for anxiety and depression due to the enor-
mity of the situation, particularly due to risk of infection,
limited resources and stress related to the emerging
disease.” This umbrella review provides a comprehensive
synthesis of the prevalence rates of anxiety and depres-
sion among health workers globally during the COVID-19
pandemic. Ten existing systematic reviews met the inclu-
sion criteria for this umbrella review, however due to the
overlap of studies across the systematic reviews, a pooled
prevalence for either anxiety or depression was not
calculated.

This umbrella review demonstrates that among HCWs
the prevalence rates for anxiety ranged from 22.2% to
33% and for depression ranged from 17.9% to 36%. This
finding may be explained by a number of reasons. First,
a key challenge in the included studies is that various
instruments were used to measure anxiety and depres-
sion. The majority of instruments used were developed
based on what Western people consider to be symptoms of
anxiety and depression. Given that most reviews included
large numbers of studies undertaken in countries such

as China and Singapore, the instruments used may not
have been appropriate for the non-western context.
Indeed, a study examining Chinese mental well-being
using western developed instruments found that Chinese
participants were more likely to score the mid points™
when compared with the North American population,
suggesting that the instruments may not be relevant for
this population group. Hence, using instruments vali-
dated for the specific cultural group can enhance cross-
cultural relevance.™

It should be noted that various instruments were
used to measure anxiety and depression in the studies
included in the individual systematic review. Some of the
instruments used to measure anxiety have been reported
to have poor ability to discriminate between somatic
anxiety and somatic side effects leading to overestima-
tion of anxiety.”® It was beyond the scope of this review
to investigate the prevalence of anxiety and depression
based on the type of instruments used as the aim was
to explore the prevalence of anxiety and depression in
HCWs.

Variability in the prevalence rates of anxiety and depres-
sion could also be related to the lack of universality in
the experience and expression of anxiety and depres-
sion, particularly across diverse settings. For some HCWs,
admitting that they are dealing or experiencing symp-
toms of anxiety or depression is often still considered a
taboo subject™ with a culture of ‘not complaining’ or fear
of being labelled as inferior.®® Hence, cultural norms can
also provide an explanation for the variance in the prev-
alence rates across the reviews, with some HCWs saying
that they would ‘feel weak’, if they expressed symptoms of
anxiety and depression.37

Study Events Total Weight, F-T, Random, 95% CI
De Pablo et al 2020 1381 7716 . 11.07% 0.179[0.171, 0.188]
Krishnamoorthy et al 2020 9610 38443 L 11.17% 0.250 [0.246, 0.254]
Killikelly et al 2020 2232 8207 - 11.08% 0.272[0.262, 0.282]
Dutta et al 2020 8281 31973 - 11.16% 0.259 [0.254, 0.264]
Ren et al 2020 1434 5738 - 11.03% 0.250[0.239, 0.261]
da Silva Neto et al 2020 2556 7102 - 11.06% 0.360 [0.349, 0.371]
Salari et al 2020 4649 19134 - 11.14% 0.243[0.237, 0.249]
Pappa et al 2020 7071 31014 - 11.16% 0.228 [0.223, 0.233]
Luo et al 2020 4527 18109 L 11.14% 0.250 [0.244, 0.256]

I 1

0 0.25 0.5

Proportion

Figure 5 Prevalence of depression among all healthcare workers.
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Study Events Total Weight, F-T, Random, 95% CI
Ren et al 2020 8281 31973 | | 33.44% 0.259 [0.254, 0.264]
de Pablo et al 2020 1381 7716 [ ] 33.27% 0.179[0.171, 0.188]
Salari et al 2020 2518 8706 [ ] 33.29% 0.289 [0.280, 0.299]
o |
0.15 0.25
Proportion

Figure 6 Prevalence of depression among all healthcare professionals (doctors, nurses, allied health staff).

The high level of anxiety and depression could be asso-
ciated with the differing mortality and infection rates
between the countries where the primary studies were
conducted. Perceptions of anxiety and depression among
HCWs could be attributed to their working conditions,™
previous exposure to epidemics and pandemics, adequacy
of their PPE and perceived support.'* The primary studies
included in the reviews were undertaken in countries
that had high rates of COVID-19 infections and mortality
which could also explain the high prevalence of anxiety
and depression. It would be interesting to see if HCWs
in countries such as with low COVID-19 infections had
similar rates of anxiety and depression.

Surprisingly, the results of this review highlight that
physicians had a high prevalence of symptoms of depres-
sion. Similarly, a study conducted in Pakistan found that
the prevalence of depression among frontline physicians
during the COVID-19 pandemic was high at 43%, with
doctors working in emergency department and those of
a younger age demonstrating higher rates of depressive
symptoms.*’ Depressive symptoms among physicians may
have been caused by higher work related stress due to the
health system being placed under significant pressure
and heightend fears of risk to their own health. Evidence
from the literature from previous epidemics, such as
SARS, indicates that depression is caused as a response
to the life-threatening situation.*! However, the results
of this review on depression among physicians must be
interpreted with caution as the results are only based on
one systematic review.

Interestingly, the results of this review indicate that while
physicians experienced depression, nurses were found to
experience more anxiety. Nurses may have experienced
higher anxiety symptoms due them having constant direct
contact with patients infected with COVID-19 which
could be associated with heightened concerns over being
infected, especially compared with physicians. This is
similar to nurses’ experiences during the SARS epidemic,
whereby anxiousness was associated with fear of infection
and uncertainties about the emerging virus.*>*

The clinical significance of the results from this
umbrella review is important to consider, as HCWs who
experience symptoms anxiety or depression will need
to be supported. These results are important as anxiety
and depression symptoms highlight a need for urgent
support for HCWs to manage these stressors and reduce
their ongoing impact. Indeed, HCWs may need to be
equipped with specific coping strategies to assist them,

they may need additional support such as counselling and
time away from the workplace. As evidenced in the litera-
ture, without such support, poor mental health in HCWs
may result in the quality of care that can be provided and
could lead to burnout,” including longer term conse-
quences and a decreased workforce.

Strengths and limitations

The strengths of this umbrella review are the inclusion of
10 systematic reviews involving 100 primary studies and
169157 HCWs from 35 countries. Another strength of this
umbrella review is the rigour in which it was conducted.
First, all steps of the review process were conducted by two
people and checked by a third author. Second, the degree
of overlap in primary studies was assessed and calculated
using the CCA index method. Third, the sample sizes
in this review are specific to anxiety and depression and
not other outcomes reported in the reviews. Despite the
rigour in which the umbrella review was conducted, some
limitations should be considered when interpreting the
results. First, the heterogeneity of the primary studies
included in some of the systematic reviews and significant
study overlap between reviews, meant pooled data were
not able to be calculated. Second, anxiety and depression
were reported in multiple primary studies and most of
these were predominantly from China and conducted in
hospital settings, as a result, psychological disturbances
between different settings could not be explored in depth
in this review. In addition, anxiety and depression could
vary between professional and non-professional HCWs.
We therefore recommend that future research should
focus on the differences between contexts and between
various HCWs. Finally, in this umbrella review, we only
included systematic reviews published in the English
language which is an additional limitation.

CONCLUSION

In conclusion, although anxiety and depression have been
explored in relation to HCWs and COVID-19, there is
wide variation evident for anxiety and depression among
this population. This may be due to the diversity of expe-
riences and impact of COVID-19 internationally. It may
also be due to cultural differences that are not factored
in most tools used to measure anxiety and depression,
with a Western perspective inadvertently applied in many
tools. With so many factors influencing HCWs anxiety
and depression, it is challenging to establish commonality
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in risk factors. On the basis of the results of this review,
an association between HCWs experiencing anxiety and
depression during the COVID-19 pandemic is clear. It is
evident that anxiety and depression are increased due to
pandemic stressors, however, further studies are needed
to draw firmer conclusions as to what specifically triggers
these responses. In addition, more studies need to be
conducted to develop and implement interventions that
address well-being and mental health among HCWs and
foster post-traumatic growth. It is clear from this review
that strategies to reduce the incidence of anxiety and
depression are required, together with support for staff
to proactively approach future pandemics.
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