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Abstract: The high risk of coronavirus (COVID-19) infection can increase the physical and psycholog-
ical strain on nurses in professional practice, which can lead to mental health problems. The purpose
of this systematic review and meta-analysis is to establish and estimate the combined incidence of
depression and anxiety among nurses during the COVID-19 pandemic using standard measurement
tools. A systematic search of the electronic databases PubMed, Web of Science, and SCOPUS was
carried out to identify cross-sectional studies in the period from 3 March 2020 to 18 February 2021.
Two reviewers independently and critically evaluated the studies which have been included, using
the Agency for Healthcare Research and Quality checklist. We have identified twenty-three studies
(n = 44,165) from nine countries. The combined incidence of depression among nurses was 22% (95%
CI 0.15–0.30, I2 = 99.71%), and anxiety symptoms 29% (95%CI 0.18–0.40, I2 = 99.92%). No significant
difference was observed in the percentage of depression and anxiety between the study subjects
working on the frontlines vs. those in a mixed group (those working on the frontlines and behind
the lines). This meta-analysis shows that over one-fifth of nurses in professional practice during
the COVID-19 epidemic suffer from depression disorders, and almost one-third experience anxiety
symptoms. This underscores the importance of providing comprehensive psychological support
strategies for nurses working in pandemic conditions. Further longitudinal research is necessary to
assess the severity of mental health symptoms related to the COVID-19 epidemic factor.

Keywords: symptoms; depression symptoms; COVID-19; frontlines; nurses; meta-analysis; systematic
review

1. Introduction

The Severe Acute Respiratory Coronavirus-2 (SARS-CoV-2) pandemic has brought
about many socio-economic changes in many countries; it has also triggered heavy burdens
on health systems around the world, many of which had already been struggling with
problems [1]. The World Health Organization (WHO) declared a global pandemic of SARS-
CoV-2 on 11 March 2020 [2]. Since then, many countries have introduced limitations on
social interaction and people have had to adapt to new restrictions at work and to the
demands of social isolation. Nurses in their turn commenced working in the new reality of
the pandemic, being on the frontlines of the fight against coronavirus, and their work plays
a key role in the well-being and health of society as a whole [3,4].

Nurses have had to confront numerous problems which had, and continue to have,
an effect on the quality of their work and their mental health [5–7]. The large number
of cases increased the number of patients hospitalized with COVID-29, and often the
state of health of these patients was very serious, requiring specialist care in intensive
care units. Another problem is nurse staffing shortages all over the world, aggravated
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during the pandemic by sick leaves associated with SARS-CoV-2 infections. The already-
existing nursing personnel shortage has dramatically worsened. One consequence of this
has been increased workloads. There was also the problem of availability of equipment
and personal protective gear. There have been situations where, due to the shortage of
protective equipment, healthcare workers (HCW) faced the need to work without full
epidemic protection [8,9]. Nurses worry both about the health of their loved ones, and
about the risk of bringing the virus into their homes. The pandemic has caused thousands
of deaths, which can be a source of existential stress [8,10].

The phenomenon of the COVID-19 pandemic and dynamic changes in the health
care system have created difficult and even crisis situations in the lives of HCWs. Crisis
situations as states of disorganization cause a person to experience a sense of fear, shock,
emotional and psychological destabilization, and difficulties in getting through specific
situations [11]. During the coronavirus pandemic, HCWs have faced crisis situations that
increased the risk of physical and psychological suffering, conducive to the development of
symptoms of anxiety, depression, and other emotional crises [12], as well as psychological
disorders manifesting in states of anxiety, panic, or emotional disorders [13]. A review
of the mental health literature related to the COVID-19 pandemic reveals preliminary
evidence suggesting that symptoms of anxiety and depression and reports of stress are
common psychological reactions to the COVID-19 pandemic [14]. In a systematic umbrella
review of the global evidence of seven meta-analyses on the incidence of anxiety and
depression among HCWs during the COVID-19 pandemic, it was shown that the overall
incidence of states of anxiety or depression in HCWs during the COVID-19 epidemic were
24.94% and 24.83%, respectively [15]. In a systematic umbrella review of global evidence
comprising ten systematic reviews, on the other hand, it was found that in the group
of HCWs, the incidence of anxiety among nurses ranged from 22.8% to 27% while the
incidence of depression among nurses was 28% [16].

The COVID-19 pandemic has put HCWs around the world in an unprecedented
situation, but the risk of adverse psychological effects is particularly high among nurses.
Healthcare workers, including large numbers of nurses, face difficult conditions and limited
resources in caring for COVID-19 patients, putting them at an increased risk of depression
and anxiety [14]. Therefore, it is essential to continue assessing the mental health of nurses
and other high-risk groups at the forefront of this pandemic. The scale of this phenomenon
changes over time, so it becomes increasingly important to understand the extent of nurses’
mental health problems and needs, and to recognize the nature of these changes, in order
to provide mental health services and implement effective psychological interventions [17].

The fast-paced and changeable nature of the mental health emergency during the
COVID-19 pandemic and the numerous studies from various countries on the most com-
mon mental health problems among nurses that have been published in recent months are
prerequisites for systematic reviews. For that reason, the goal of the present study is to
update and refine the results of current systematic reviews and meta-analyses published by
Olaya et al. [18], Al Maqbali et al. [19], Fernandez et al. [16], and Varghese et al. [20], and to
carry out a systematic review and meta-analysis of published studies in the long term over
the first eleven months of the COVID-19 pandemic that pertain to the prevalence of anxiety
and depression among nurses only. Therefore, this systematic review and meta-analysis
had the goal of determining any spread of mental health problems in terms of incidence
of depression and anxiety among nurses during the COVID-19 pandemic, with respect
to standard measurement tools and taking into account the results of long-term (eleven
months) studies assessing the severity of mental health disorders.

We focused our review and meta-analysis on nurses only, the long duration of the
pandemic (i.e., eleven months), the use of standardized measurement tools for anxiety and
depression, and factors that could be selected relating to the incidence of depression and
anxiety, such as gender, marital status, test sites (Asia vs. other continents), and places of
employment during the COVID-19 pandemic (first line vs. mixed) of the respondents.
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2. Materials and Methods
2.1. Study Design

This study was conducted in accordance with the recommendations of Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) [21]. The systematic
review protocol is not available in any databases and is available from the authors. The
PRISMA checklist for this study is available in Table S1.

2.2. Search Strategy

Relevant articles from the moment the WHO announced the coronavirus pandemic,
i.e., from 11 March 2020 to 18 February 2021, were searched for in the PubMed, Web
of Science, and SCOPUS databases. Only English-language articles were sought. The
article search was performed using an alternate combination of, and/or, the following
terms: “COVID”, “COVID-19”, “Severe Acute Respiratory Syndrome Coronavirus 2”,
“SARS-CoV-2”, “SARSCoV2”, “SARS CoV2”, “2019-nCov”, “2019 Novel Corona virus”,
“Coronavirus Disease 2019”, “Coronavirus Disease-19”, “SARS Coronavirus 2”, “nurses”,
“nursing personnel”, “registered nurses”, “nursing staff”, “mental health”, “mental health
disorders”, “stress”, “stress disorder”, “post-traumatic stress”, “PSTD”, “mental wellbe-
ing”, “psychological distress”, “depression”, and “anxiety”. The search strategy used for
each database is given in the Supplementary Materials, Table S2. After key articles were
identified, manual document searches and tracking were performed for each reference on
the list of key articles to increase the sensitivity of the literature search. In the case of a
more comprehensive search, there would have been no limit to the results.

2.3. Selection Criteria

The selection criteria for relevant articles were the following: (1) the articles were
cross-sectional, cohort, or case-control studies; (2) the participants were nurses working
in various healthcare facilities during the coronavirus pandemic; (3) the articles were
written in English; (4) the articles were published in peer-reviewed journals; (5) the degree
of depression or anxiety was measured with a standardized questionnaire; and (6) the
studies had sufficient data for calculating the degree of depression or anxiety in groups of
practicing nurses.

Studies were excluded if (1) they were reviews, commentaries, editorials, or sum-
maries of conferences; (2) they were not concerned with the goals of our review; (3) they
were conducted on a small group of fewer than twenty respondents; (4) they included
representatives of various medical professions without the possibility of extracting separate
results for nurses; or (5) there were no clear cut-off points for standardized tools measuring
the severity of depression and anxiety, and mean results were not taken into account.

Two independent reviewers reviewed the titles and abstracts and then the full text of
potential articles, in accordance with the inclusion and exclusion criteria. Any discrepancies
were established by consensus with a third reviewer.

2.4. Data Extraction

The data were extracted by one independent reviewer using predefined data extraction
forms. The extracted data were then verified by a second reviewer. All disagreements
were resolved by consensus with a third reviewer. The information extracted included
characteristics of the study (author, year, and country of publication, study design, and
sample size), characteristics of the samples (gender, age, marital status, place of work
during the coronavirus pandemic), estimation of the dissemination of depression and
anxiety, diagnostic criteria for depression and anxiety, and the research tool used to assess
depression and anxiety.

2.5. Quality Assessment

Two independent authors assessed the risk of bias of the included studies. Discrep-
ancies were resolved, by consensus, with a third author. In the analyzed cross-sectional
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studies, the evaluation form recommended by the Agency for Healthcare Research and
Quality [22] was used. The checklist consisted of eleven items. Each item was rated as “yes”,
“no”, or “unclear”. One point was assigned for each item, if the research met the method-
ological standards. For ratings of “no” or “unclear”, zero points were assigned. Results with
a score of zero to three points indicated a low-quality study, four to seven points indicated
a moderate quality study, and eight to eleven points indicated a high-quality study.

2.6. Ethical Approval

No ethical approval was obtained for the study because we used published data that
had already been ethically validated.

2.7. Statistics Analysis

Pooled prevalence of depression and anxiety were calculated using meta-analytic
methods. Modeling with random effects and the restricted maximum likelihood (REML)
estimator was used to account for between-study heterogeneity. I2 statistics were calculated
to provide a measure of the proportion of overall variation attributable to between-study
heterogeneity. Differences in response rate between categories of study definition, number
of drugs, and number of types of malignancies were assessed using the Q test for hetero-
geneity in meta-regression. To examine the influence of several included characteristics on
the prevalence of depression and anxiety, we performed a meta-regression. The following
factors were studied: percentage of women, percentage of respondents who were married,
the place where the study was conducted (Asia vs. other continents), and the place of work
during the COVID-19 pandemic (front lines vs. mixed). The Egger test was used to assess
the possibility of publication bias. Meta-analysis was conducted using meta for package
(R version 3.3.3); p < 0.05 was considered statistically significant.

3. Results
3.1. Study Inclusion

The literature search process and the process for selecting studies are detailed in
Figure 1. A total of 3367 studies were identified in the databases. After removing duplicates,
2569 were searched, 2417 of which were then excluded by study title and 112 of which
were excluded on the basis of the abstract, leaving 40 studies for the eligibility phase. The
full text of these articles was assessed by independent reviewers for eligibility. Fifteen
articles were excluded at this stage because they did not meet eligibility requirements
for the reasons listed in Figure 1. Following a critical evaluation of the full texts of the
articles by consensus, two articles were excluded because it was not possible to define the
incidence of depression and anxiety in the analyzed research. Moreover, the decision was
made at this stage to include for further analysis only part of the results in an article that
evaluated the level of anxiety and depression in nurses during the period of exacerbation
and during the stable period of the COVID-19 pandemic [23]. As that article’s research for
both periods of the pandemic was conducted with the same group of nurses, it was decided
to include only the results obtained during the exacerbation period of the pandemic. In the
end, twenty-three studies were used in the qualitative analysis, eighteen of which analyzed
the level of depression and twenty-two of which analyzed the level of anxiety.
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3.2. Description of Included Studies

A summary of the studies selected for our meta-analysis is presented in Table 1. The
total sample size analyzed in the twenty-three studies that were included was 44,165 nurses,
with sample sizes of each study ranging from 88 to 21,119 participants. With respect to
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the gender of the participants, one study did not give information on the gender of its
participants [24]; this study included 3676 nurses. Of the 40,489 nurses in studies where the
percentage of men and women was specified, 95.81% (n = 38,792) were women. In fifteen of
the studies [6,25–38], the average age of respondents was determined by the mean, which
ranged from 28.8 to 45.1 years; in the remaining studies [9,23,39–43], the age distribution
was described by categories. In one study [24], neither average age nor age categories
was given.

The research was conducted in nine countries: China (56.52%, n = 13) [23,26–29,32,34,35,38–42],
the Philippines (8.7%, n = 2) [30,31], the United States (8.7%, n = 2) [6,9], Turkey (4.35%,
n = 1) [36], Saudi Arabia (4.35%, n = 1) [25], Iran (4.35%, n = 1) [33], Great Britain (4.35%,
n = 1) [37], Brazil (4.35%, n = 1) [43], and Canada (4.35%, n = 1) [24]. In eleven of the studies,
nurses working on the front lines were surveyed [26,28,30–32,34,36,39–41,43], while in the
other studies the nurses were working on the front lines as well as behind the lines in the
fight against COVID-19, without distinct categories.

3.3. Quality Assessment

The studies were scored with the aid of the AHRQ checklist. In evaluating the quality
of the analyzed studies according to AHRQ assessment criteria, as many as fifteen of the
studies were characterized as being of moderate quality, while the remaining eight were
characterized as being of low quality. None of the studies received scores indicative of
high quality. Detailed results of the evaluation of the quality of the studies included in this
meta-analysis are presented in the Supplementary Materials, Table S3.

3.4. Characteristics of Instruments Used to Assess Depression and Anxiety Levels

The characteristics of the nine tools used to assess the severity of depression and
anxiety symptoms and the cut-off points for the scales adopted in this meta-analysis are
presented in Table 2.

In thirteen of the studies [6,9,23–26,32–35,37,39,41] the Patient Health Questionnaire
(PHQ-9) for evaluating the severity of depression symptoms was used. In four of the stud-
ies [27–29,42], the Self-Rating Depression Scale (SDS) was used to assess depression symptoms.

Six tools for assessing the severity of anxiety symptoms were systematically identified
among the studies included in the review. In twelve studies [6,9,23–25,32–35,37,39,41] this
tool was the Generalized Anxiety Disorder (GAD-7) assessment. In four studies [27–29,42]
the Self-Rating Anxiety Scale (SAS) was used. In two of the studies [30,31], the Coronavirus
Anxiety Scale (CAS) was used to assess the severity level of anxiety. In one study, [40]
the Hamilton rating scale for anxiety (HAMA) was used, and one study [36] used the
State-Trait Anxiety Inventory (STAI).

Two articles identified two tools consisting of two subscales that assessed both depres-
sion and anxiety symptoms at the same time. In one of these articles [38], this tool was the
short version of the Depression Anxiety Stress Scale (DASS-21). In the other article, the
Hospital Anxiety and Depression Scale (HAD) was used [43].
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Table 1. Characteristics of the included studies.

No. First Author (Year)/Country Study Design Study
Size Participants Age, Years (Mean

± SD or n (%))
Female
n (%)

Married
n (%) Position Start Date End Date Depression

Assessment Tool
n (%) with
Depression

Anxiety
Assessment Tool

n (%) with
Anxiety

Survey
Method

Quality
Score

1. Abu-Snieneh (2021)/Saudi
Arabia [25] cross-sectional study 1265

nurses from all
regions of
Saudi Arabia

28.83 ± 5.29 1101
(87)

783
(61.9) Mixed April 2020 June 2020 PHQ-9 329 (25.9) GAD-7 234 (18.5) Online

survey 5

2. An et al. (2020)/China [26] cross-sectional study 1103

Emergency
Department nurses
from all regions
of China

32.20 ± 7.61 1001
(90.8)

710
(64.4) Frontline 15 March 2020 20 March 2020 PHQ-9 176 (16) N/A N/A Online

survey 4

3. Cai et al. (2020)/China [23] longitudinal study 709

nurses from Renmin
Hospital of Wuhan
University (outbreak
period of
the pandemic)

≥ 30
287 (40.4)

684
(96.5) 376 (53) Mixed 29 January 2020 2 February 2020 PHQ-9 109 (15.4) GAD-7 84 (11.8) Online

survey 7

4. Han et al. (2020)/China [27] cross-sectional
survey 21,119

nurses from
14 prefecture and city
hospitals in Gansu
Province, located in
northwest China

31.89 ± 7.08 20909
(98.6)

15499
(73.1) Mixed 7 February 2020 10 February 2020 SDS 1738 (8.2) SAS 996 (4.7) Online

survey 5

5. Hong et al. (2021)/China [39] cross-sectional study 4692 nurses from the
Chongqing region

≥ 31
2043 (43.6)

4548
(96.9)

3013
(64.2) Frontline 8 February 2020 14 February 2020 PHQ-9 442 (9.4) GAD-7 379 (8.1) Online

survey 4

6. Hu et al. (2020)/China [28] cross-sectional study 2014 nurses from two
hospitals in Wuhan 30.99 ± 6.17 1754

(87.1)
1230
(61.1) Frontline 13 February 2020 24 February 2020 SDS 217 (10.7) SAS 288 (14.3) Online

survey 5

7. Jiang et al. (2020)/China [29] cross-sectional study 1569

nurses from the
Linxia Hui
Autonomous
Prefecture

30.93 ± 6.48 1550
(98.8)

1170
(74.6) Mixed 6 February, 2020 10 February 2020 SDS 127 (8.1) SAS 68 (4.3) Online

survey 3

8. Labrague et al.
(2021)/Philippines [31] cross-sectional study 736

nurses from frontline
hospital and public
health nurses in
Western Samar

31.9 ± 7.35 574
(78.1)

312
(42.45) Frontline 1 September 2020 1 October 2020 N/A N/A CAS 130 (37.4) Online

survey 3

9. Labrague et al.
(2020)/Philippines [30] cross-sectional study 325

nurses from frontline
hospital in
Region 8, Philippines

30.94 ± 6.67 243
(74.8)

108
(33.2) Frontline 25 April 2020 25 May 2020 N/A N/A CAS 123 (37.8) PAPI 4

10. Li et al. (2020)/China [12] cross-sectional study 176

nurses from tertiary
hospitals in Wuhan
city, Hubei province
that were designated
to receive new
patients with
COVID-19

≥30
72 (40.8)

136
(77.3) 88 (50) Frontline Unknown Unknown N/A N/A HAMA 136 (77.3) Online

survey 3

11. Pang et al. (2021)/China [32] cross-sectional study 282

nurses from three
hospitals that
received patients
with COVID-19 in
both Guangdong and
Hubei Provinces

31.61 ± 7.60 250
(88.65)

169
(59.93) Frontline 10 March 2020 20 March 2020 PHQ-9 160 (56.74) GAD-7 134 (47.52) Online

survey 4

12. Pouralizadeh et al.
(2020)/Iran [33] cross-sectional study 441

Nurses working in
the province of
Guilan at the
University of
Medical Sciences
hospital

36.34 ± 8.74 420
(95.2) 335 (76) Mixed 7 April 2020 12 April 2020 PHQ-9 165 (37.5) GAD-7 171 (38.7) Online

survey 3

13. Tu et al. (2020)/China [34] cross-sectional study 100
nurses from Wuhan
in “Huoshenshan”
hospital

34.44 ± 5.85 100
(100) 70 (70) Frontline 7 February 2020 24 February 2020 PHQ-9 10 (10) GAD-7 2 (2) Online

survey 4
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Table 1. Cont.

No. First Author (Year)/Country Study Design Study
Size Participants Age, Years (Mean

± SD or n (%))
Female
n (%)

Married
n (%) Position Start Date End Date Depression

Assessment Tool
n (%) with
Depression

Anxiety
Assessment Tool

n (%) with
Anxiety

Survey
Method

Quality
Score

14. Wang et al. (2021)/China [35] cross-sectional study 586
nurses working in
Nanjing in the
province of Jiangsu

31.07 ± 7.54 563
(96.08)

353
(60.24) Unknown 14 February 2020 3 March 2020 PHQ-9 64 (11.09) GAD-7 40 (6.83) Online

survey 6

15. Xiong et al. (2020)/China [41] cross-sectional study 223

nurses from one of
the public tertiary
hospitals in Xiamen,
Fujian Province

≥36
77 (34.5)

217
(97.3) Unknown Frontline 16 February 2020 25 February 2020 PHQ-9 15 (6.7) GAD-7 27 (12.1) Online

survey 5

16. Yurtseven et al. (2021)/Turkey [36] cross-sectional study 270

Nurses working in a
university hospital
operating as a
pandemic hospital

36.83 ± 9.23 237
(87.77)

193
(71.48) Frontline Unknown Unknown N/A N/A SAI 249 (92.4) Online

survey 3

17. Zheng et al. (2021)/China [42] cross-sectional study 3 228
nurses from Sichuan
Province and
Wuhan City

≥30
1706 (52.9)

3121
(96.7) Unknown Mixed 27 January 2020 3 February 2020 SDS other cutoff

points N/A SAS 122 (3.8) Online
survey 4

18. Roberts et al. (2021)/United
Kingdom [37] cross-sectional study 255

nurses working in
respiratory clinical
areas

45.1 ± 9.77 226
(88.6) Unknown Mixed 1 May 2020 1 June 2020 PHQ-9 31 (17.2) GAD-7 40 (20.9) Online

survey 3

19. Dal’Bosco et al. (2020)/Brazil [43] cross-sectional study 88

nurses working at a
regional university
hospital of reference
for coping with
COVID-19 in Paraná

≥ 31
51 (58) 79 (89.8) 32 (36.4) Frontline March 2020 April 2020 HAD-D 22 (25) HAD-A 43 (48.9) Online

survey 5

20. Arnetz et al. (2020)/USA [9] cross-sectional study 695 nurses working in
the state of Michigan

≥45
376 (54.7)

644
(93.6) Unknown Mixed 7 May 2020 29 May 2020 PHQ-9 167 (26.1) GAD-7 144 (22.6) Online

survey 3

21. Havaei et al. (2021)/Canada [24] cross-sectional study 3 676
members of the
provincial nurses’
union

Unknown Unknown Unknown Mixed January 2020 July 2020 PHQ-9 1391 (41.4) GAD-7 1273 (37.6) Online
survey 3

22. Kim et al. (2021)/USA [6] cross-sectional study 320

nurses who
graduated from the
nursing school at a
private, 4-year liberal
arts university in
Southern California

33 (min-max:
21–67) BRAK SD

302
(94.4) Unknown Mixed 20 April 2020 10 May 2020 PHQ-9 83 (26) GAD-7 138 (43) Online

survey 5

23. Mekonen et al. (2021)/China [38] cross-sectional study 293
nurses working in
the northwest of
Amhara Regional

29.6 ± 5.1 133
(45.4)

156
(53.2) Mixed 25 September

2020 20 October 2020 DASS-21
Depression 162 (55.3) DASS-21 Anxiety 204 (69.6) PAPI 6

Abbreviations: PHQ-9: 9-item Patient Health Questionnaire; GAD-7: 7-item Generalized Anxiety Disorder; SDS: Self-Rating Depression Scale; SAS: Self-Rating Anxiety Scale; CAS: Coronavirus Anxiety Scale; PAPI: Paper
and Pencil Interview; HAMA: the Hamilton rating scale for anxiety; BDI: Beck Depression Inventory; SAI: State Anxiety Inventory; DASS-21: Depression Anxiety Stress Scales (short version); HAD: Hospital Anxiety and
Depression Scale; HAD-D: Hospital Anxiety and Depression Scale, subscales for identifying depression; HAD-A: Hospital Anxiety and Depression Scale, subscales for identifying anxiety;



Int. J. Environ. Res. Public Health 2022, 19, 1154 9 of 20

Table 2. Characteristics of research tools used in assessing depression and anxiety levels.

Instrument Name
Abbreviation

Characteristic Being
Assessed

Administration
Method

Number of Items, (Sub)Scale(s)
(Number of Items) Response Options, Range of Score The Cut-Off Point Adopted

in the Meta-Analysis

Patient Health
Questionnaire PHQ-9 Depression Self-reported 9 items

Dichotomous scoring system and
4-points Likert scale
0–27

- normal (0–4),
- mild depression (5–9),
- moderate depression (10–14),
- severe depression (15–27)

≥10 points

Self-Rating
Depression
Scale

SDS Depression Self-reported 20 items

Dichotomous scoring system and
4-points Likert scale
25–100

- normal (25–52),
- mild depression (53–62),
- moderate depression (63–72),
- severe depression (≥73)

≥63 points

Depression
Anxiety Stress
Scales

DASS-21 Depression/Anxiety Self-reported

21 items, on 7 items for
each subscale:

- depression
- anxiety
- stress

Dichotomous scoring system and
4-points Likert scale
0–21 for each subscale

Depression ≥ 10 points
Anxiety ≥ 8 points

Hospital
Anxiety and
Depression
Scale

HAD Depression/Anxiety Self-reported

14 items, on 7 items for
each subscale:

- HAD-A-anxiety
- HAD-D-depression

Dichotomous scoring system
0–21 for each subscale ≥8 points for each subscale:
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Table 2. Cont.

Instrument Name
Abbreviation

Characteristic Being
Assessed

Administration
Method

Number of Items, (Sub)Scale(s)
(Number of Items) Response Options, Range of Score The Cut-Off Point Adopted

in the Meta-Analysis

Generalized
Anxiety
Disorder

GAD-7 Anxiety Self-reported 7 items

Dichotomous scoring system and
4-points Likert scale
0–21

- normal (0–4),
- mild anxiety (5–9),
- moderate anxiety (10–14),
- severe anxiety (15–27)

≥10 points

Self-Rating
Anxiety Scale SAS Anxiety Self-reported 20 items

Dichotomous scoring system and
4-points Likert scale
25–100

- normal (25–49),
- mild anxiety (50–59),
- moderate anxiety (60–69),
- severe anxiety (70–100)

≥60 points

Coronavirus
Anxiety Scale CAS Anxiety Self-reported 5 items

Dichotomous scoring system and
5-points Likert scale
5–25

≥9 points

The Hamilton
rating scale for
anxiety

HAMA Anxiety Self-reported 14 items Dichotomous scoring system
0–56 ≥7 points

State Anxiety
Inventory SAI Anxiety Self-reported 20 items

Dichotomous scoring system and
4-points Likert scale
20–80

- normal (≤36),
- moderate anxiety (37–42),
- high anxiety (≥43)

≥37 points
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3.5. Incidence of Depression among Nurses during the COVID-19 Pandemic

Figure 2 presents the percentage for occurrence of depression estimated by the ana-
lyzed studies. The incidence of depression among nurses during the COVID-19 pandemic
was reported in eighteen of the studies, totaling 39,430 respondents. The combined overall
rate of depression as assessed by all tools was 22% (95% CI 0.15–0.30, I2 = 99.71%). The
depression rate in thirteen of the studies (14,347 nurses), assessed with the PHQ-9 tool, was
23% (95% CI 0.15–0.31, I2 = 99.27%). In the remaining five studies (n = 25,083 nurses), using
other tools (SDS, HAD-D and DASS-21 Depression), the depression rate was 21% (95% CI
0.03–0.38, I2 = 99.87%).
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3.6. Incidence of Anxiety among Nurses during the COVID-19 Pandemic

Figure 3 presents the percentage of the occurrence of anxiety estimated in the analyzed
studies. Twenty-two of the studies assessed the intensity of anxiety during the COVID-
19 pandemic among 43,062 nurses. The overall percentage of respondents with anxiety
disorders was 29% (95% CI = 0.18–0.40, I2 = 99.92%). In twelve of the studies (n = 13,244),
the severity of anxiety was assessed on the GAD-7 scale, and the percentage of persons
with anxiety was 22% (95% CI = 0.14–0.31, I2 = 99.42%). In four of the studies, anxiety was
assessed on the SAS scale (n = 27,930). The percentage of respondents with anxiety assessed
by the SAS scale was 7% (95% CI = 0.02–0.12, I2 = 99.49%). For the other 1888 nurses who
were evaluated for anxiety by CAS, HAMA, SAI, HAD-A, and DASS-21, the incidence of
anxiety was assessed at 57% (95% CI = 0.35–0.79, I2 = 99.30%).
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3.7. Factors Relating to the Incidence of Depression and Anxiety

A percentage of the women participating in this study was significantly and negatively
associated with the incidence of depression (b = −0.008, 95% CI = −0.013–0.0036, p = 0.01)
and anxiety (b = −0.012, 95% CI = −0.020–0.0047, p = 0.039) in the research reporting the
incidence of both depression and anxiety. There was no significant relationship between the
percentage of married respondents in the study and the incidence of depression (b = −0.004,
95% CI = −0.0133–0.0052, p = 0.39) or anxiety (b = −0.0049, 95% CI = −0.016–0.006, p = 0.38).
A similar lack of relationships was observed when the studies were narrowed down, with
depression and anxiety assessed only via PHQ-9 or GAD-7.

Table 3 presents a comparison of the percentage of depression and anxiety in relation
to the location where the study was conducted (Asia vs. the other continents) and the
respondents’ places of work during the COVID-19 pandemic (frontlines vs. mixed). No
significant percentage difference was observed in depression or anxiety between those
working on the frontlines and those behind the lines. There was no significant correlation
between the place where the research was carried out and the frequency of anxiety.

Table 3. Factors related to the incidence of depression and anxiety.

Variable
Depression Anxiety

Proportion 95% CI p Proportion 95%CI p

Place of research:

All instruments

Asia 0.18 (0.09–0.26)
0.063

0.25 (0.11–0.38)
0.196

Other
continents 0.31 (0.20–0.43) 0.40 (0.20–0.61)

Only PHQ-9 Only GAD-7

Asia 0.21 (0.10–0.31)
0.44

0.18 (0.07–0.29)
0.15

Other
continents 0.28 (0.13–0.42) 0.31 (0.17–0.45)

Position:

All instruments

Frontline 0.19 (0.07–0.31)
0.45

0.31 (0.15–0.46)
0.43

Mixed 0.25 (0.15–0.35) 0.23 (0.11–0.35)

Only PHQ-9 Only GAD-7

Frontline 0.20 (0.06–0.33)
0.54

0.17 (0.02–0.32)
0.40

Mixed 0.25 (0.18–0.33) 0.26 (0.16–0.35)

3.8. Publication Bias

The funnel plot demonstrated a mild asymmetry in prevalence of depression and
anxiety (Supplementary Materials, Figures S1 and S2). However, the p-value for the Egger’s
test was 0.32 and 0.10 for depression and anxiety, respectively, indicating no, or undetected,
publication bias.

4. Discussion

During the pandemic, the high risk of infection and the spread of COVID-19 increased
the physical and mental burden of all healthcare workers, including nurses active in their
profession [39]. With respect to psychological disorders, nurses are seen as a high-risk
group even when working without the additional burden of a pandemic [44,45]. A state
of poor mental health in nurses can be detrimental not only to nurses themselves but
can also affect the quality of patient care [45]. Unfortunately, nursing shortages are an
ongoing problem the world over. High turnover and absenteeism due to illness can cause
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staff overload and an inability to meet the expectations of patients and their families. An
over-taxed team can put patients at risk of a greater error rate, longer hospitalization, and
even mortality [46]. Thus, as the prevalence of mental health disorders among nurses
increases, so will the economic, social, and individual effects of these disorders [45]. The
SARS-CoV-2 pandemic has put a heavy burden on healthcare systems all around the world.
To broaden our understanding of the experiences of nurses during the COVID-19 pandemic,
we conducted a systematic literature review and meta-analysis of the prevalence of mental
health problems in the areas of depression and anxiety disorders in the nursing population
during the COVID-19 pandemic, based on the long period of time (eleven months) for
which data on the topic has been collected.

The pooled analysis of the data consisted of cross-sectional studies in an overall group
of 44,165 nurses. The goal of our systematic review and meta-analysis was to determine
the prevalence of anxiety- and depression-related mental health problems among nurses
during the COVID-19 pandemic. Severity levels of anxiety and depression were assessed
in twenty-three studies [6,9,23–43], the results of which were analyzed. Four articles ad-
dressed the incidence of anxiety itself, as well as the factors intensifying it, among working
nurses [30,31,36,40]. Meta-analysis indicates that the incidence of depression among nurses
during the COVID-19 pandemic is 22% (95% CI = 0.15–0.30, I2 = 99.71%), and the incidence
of anxiety is 29% (95% CI = 0.18–0.40, I2 = 99.92%). The considerable heterogeneity of these
results should be emphasized. Our discoveries highlight an important issue regarding
nurses and their mental health issues during the COVID-19 pandemic.

An extensive analysis of the literature showed that several systematic reviews and
meta-analyses on the incidence of mental health disorders, among HCWs and in the general
population, have already been published. Saragih et al. [47] conducted a systematic review
and meta-analysis of studies on the spread of anxiety and depression among healthcare
workers. In the studies they analyzed, 27.9% of the participants were doctors, 43.7% nurses,
and 7% were other kinds of healthcare workers. They determined that the incidence of
anxiety among healthcare workers was 39% and the incidence of depression was 36%.
A similar systematic review and meta-analysis was carried out by Hao et al. [48]. Their
results indicated an incidence of depression and anxiety in healthcare workers of 24.1%
and 28.6%, respectively.

In contrast, the results of a large-scale meta-analysis of evidence summarizing seventy-
one published articles on mental health problems during the COVID-19 pandemic, covering
a group of 146,139 people from China, the United States, Japan, India, and Turkey, and in-
cluding patients with confirmed COVID-19 infections, healthcare workers, and the general
population, showed a frequency of anxiety symptoms at 32.6% and a frequency of depres-
sive disorders at 27.6% during the COVID-19 pandemic. The authors of that meta-analysis
also made the noteworthy observation that mental health problems (i.e., anxiety and de-
pression) had the highest incidence in COVID-19 patients, and that lower levels of anxiety
and depression, as well as sleep problems, were observed in healthcare professionals than
in the general population. Another systematic review and meta-analysis found that the
prevalence of depression among all healthcare workers was 24% (95% CI = 20–28%), while
among nurses it was 25% (95% CI = 18–33%), among doctors it was 24% (95% CI = 16–31%),
and for frontline healthcare workers it was 43% (95% CI = 28–59%) [18].

Al Maqbali et al. [19] conducted a systematic review and meta-analysis of the spread
of stress, depression, anxiety, and sleep disorders among nurses during the COVID-19
pandemic. Their results indicated that the incidence of anxiety was 37% (95% CI = 32–41%),
while the incidence of depression was 35% (95% CI = 31–39%). In another systematic review
and meta-analysis that assessed the spread of mental health disorders among nurses, it was
found that the incidence of anxiety symptoms among the surveyed nurses was 33% (95%
CI = 24–43%) with significant heterogeneity (I2 = 99.4%, p < 0.01), while the occurrence
of depression was 32% (95% CI = 21–44%), with significant heterogeneity (I2 = 99.4%,
p < 0.01) [20].



Int. J. Environ. Res. Public Health 2022, 19, 1154 16 of 20

In our meta-analysis, we found a lower incidence of anxiety and depression symptoms
than in the studies cited above. The higher incidence of anxiety and depression in the
meta-analyses conducted by Saragih et al. [47] and by Liu et al. [49], in comparison with
our own results, may be related to distinctions in the work carried out in the various
professions among the respondents. The duration of data collection in these studies also
has significance. Higher rates of anxiety and depression, in comparison with our results,
were also demonstrated in meta-analyses carried out on groups of nurses, i.e., in the meta-
analyses of Al. Maqbali et al. [19] and Varghese et al. [20]. Our systematic review and
meta-analysis summarize publications from both the onset of the pandemic and the period
that followed (covering eleven months), compared to the cited systematic reviews and
meta-analyses. It is therefore worthwhile to compare the results obtained in our meta-
analysis with the results of meta-analyses published in this field before the COVID-19
pandemic. Unfortunately, there are not many such publications in the literature. Results
of a systematic review and meta-analysis of the incidence of depression among nurses of
various departments and hospitals in Iran indicated the prevalence of depression symptoms
as being at a level of 26.88% (95% CI = 21.45–31.91%) [50]. A trend of change in the rate of
incidence of depression can therefore be observed in this example, taking into account the
time of publication of data from the various meta-analyses within the narrative analysis.
However, a hypothesis that chronic effect factors related to the COVID-19 epidemic are a
self-regulating restraint on the incidence of depressive and anxiety disorders among nurses
cannot constitute a prerequisite for outreach and intervention studies for alleviating mental
health problems among nurses and helping them cope with their burdens.

The prolonged duration of the COVID-19 pandemic also prompts a search for evidence
of its long-term psychological effect on HCW. A replication cross-sectional study one year
after the COVID-19 outbreak to assess the mental health outcomes of HCW (n = 1 033) at
an academic hospital in Verona (Italy) found that the percentage of HCW above the cut-off
point increased from 2020 to 2021 across all performance domains (anxiety, 50.1% vs. 55.7,
p < 0.05; depression, 26.6% vs. 40.6%, p < 0.001). In turn, a multivariate analysis showed
that one year after the COVID-19 outbreak, nurses were more likely to experience anxiety
and depression than other HCWs [51].

The measurement tools used to assess the prevalence of anxiety and depression,
namely their psychometric properties and the cut-off points that were adopted, may be
important factors in the differences identified in meta-analyses. In our research, we sought
to select studies on the basis of depression and anxiety being measured by the use of
standardized questionnaires, and we made critical quality assessments of the studies that
were included. In terms of moderation, analysis of a large-scale meta-analysis of the
evidence [49] of the moderating role of measuring tools on the results in assessing mental
health problems among research participants during a pandemic was confirmed, with
results varying significantly depending on the scale used. Thus, the high prevalence of
mental health problems during the COVID-19 pandemic, including anxiety symptoms
and depressive disorders, may indicate (when analyzed in a fairly large sample) that
heterogeneous results for these mental health problems may be caused by the use of
non-standardized tools without reliable psychometric properties being maintained for
the studied populations. Another possible reason for the differences in prevalence is the
variation in the cut-off points for elevated symptoms for the same measurement instrument
of the studied variable, which we took into account when qualifying studies for our analysis
(for details, see Table 1).

In addition, research results published in scientific journals have provided very timely
and significant evidence that the COVID-19 pandemic poses a threat to the mental health
of individuals. However, it should be noted that most of these studies were conducted
in the early and peak periods of the pandemic’s development, which may indicate an
overestimation of the frequency of these problems. Furthermore, in the interests of sharing
new research results in a timely manner, articles that were not of high quality have been
published in some journals. Our quality assessment using the AHRQ checklist showed
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that eight of the twenty-three articles included in the review were of low quality. It should
be noted that all studies included in our meta-analysis used self-reported standardized
questionnaires to assess symptomatology of depression and anxiety. Moreover, the use of a
large variety of scales could lead to differences in the assessment of depression and anxiety
occurrence. In fact, our results showed that studies using the SDS (Self-Rating Depression
Scale) questionnaire indicated lower rates of depression, while studies using CAS, HAMA,
SAI, HAD-A, and DASS-21 indicated a much higher prevalence of anxiety. Despite the
convenience of using the same standardized measurement tools for an initial assessment
of the characteristics of a diagnosis based on clinical interviews, it is not always possible
for this usage to be fully reflected in epidemiological studies, because these are simply
screening tools and require in-depth clinical diagnostic follow-up.

Study Limitations

When interpreting our results, it is necessary to take certain limitations into account.
First, most of the studies included in the meta-analysis used convenient samples, so their
representativeness of the nursing population may be unreliable. Second, depression and
anxiety were evaluated mainly by using self-reported data from questionnaires that might
also introduce other psychological and emotional manifestations, e.g., strongly expressing
public approval of the medical profession during the pandemic. Such data may also be
less accurate than data from full clinical interviews. Third, an assessment of the incidence
of depression and anxiety among nurses in professional practice, based on their inclusion
in cross-sectional studies in the meta-analysis, makes it difficult to establish a causal
relationship between the pandemic and depression and anxiety. Depressive disorders and
anxiety symptoms in the included studies had not been assessed before the pandemic. This
has limited our ability to investigate additional psychological strains on nurses caused
by the COVID-19 pandemic, as we do not have data on their prior mental state. For
this reason, it is necessary to be careful when interpreting our results. In addition, our
systematic review was conducted mainly in medical databases (PubMed, SCOPUS, and
Web of Science); therefore, some articles, especially those related to psychology, may not be
reflected. Further, our research did not take into account reports that concerned all health
care professionals, among which a group of nurses was included as a subset.

Finally, we found certain sources of heterogeneity. In the articles we analyzed, various
scales were used and various cut-off values were adopted. For example, the use of the
SDS questionnaire was associated with lower rates of depression, and the use of the CAS,
HAMA, SAI, HAD-A, and DASS-21 scales were associated with higher rates of anxiety. In
addition, the studies we analyzed were carried out at various points of time; the feelings
of nurses might differ as the COVID-19 pandemic runs its course from the moment when
it first appeared. Many new scientific papers on COVID-19 are published each day, and
as the pandemic continues, we have ever-increasing knowledge about it, which makes it
difficult to conduct an up-to-date and in-depth review.

Another limitation is the fact that the vast majority of the studies analyzed in the
present review came from Asia, mainly China, with only a small portion coming from other
continents. This geographical and cultural context may have influenced various types
of psychological responses to the same stressor among healthcare workers; therefore, the
obtained results should not be generalized for all nurses. Yet another important limitation
is the fact that due to the use of the selected inclusion and exclusion criteria, it is possible
that relevant articles may have been omitted in the first stage of collecting the data for
this review.

Future studies should strive to investigate the prevalence of depression and anxiety
among nurses in other countries and, where possible, use random sampling as well as
longitudinal designs for determining the evolution of mental health problems in this
population. In addition, subsequent systematic reviews and meta-analyzes could consider
the severity of depression and anxiety in nurses at different periods of the pandemic, taking
into account milestones in the fight against the pandemic.
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5. Conclusions

To summarize, our systematic review and meta-analysis provide a long-term and
comprehensive synthesis of existing evidence confirming the incidence of depressive
disorders in more than one-fifth of those studied, and anxiety symptoms among just under
one-third of nurses, during the COVID-19 pandemic. These findings help quantify the
emerging need for psychological support for nurses within the context of the COVID-19
pandemic. As new evidence continues to emerge, we will be able to continue updating
this meta-analysis and carrying out further efforts in analyzing factors related to the
epidemic, to facilitate planning at the national level, improve mental health security system
interventions, and design prospective solutions for similar epidemic events involving those
in the nursing profession in the future.
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G.J.N. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Aiken, L.H.; Sloane, D.M.; Bruyneel, L.; Van den Heede, K.; Sermeus, W.; RN4CAST Consortium. Nurses’ reports of working

conditions and hospital quality of care in 12 countries in Europe. Int. J. Nurs. Stud. 2013, 50, 143–153. [CrossRef]
2. World Health Organization. Announces COVID-19 Outbreak a Pandemic Retrieved. Available online: http://www.euro.who.

int/en/heps//:coronavirus.jhu.edu/map.alth-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-
announces-covid-19-outbreak-a-pandemic (accessed on 10 March 2021).

3. Pfefferbaum, B.; North, C.S. Mental health and the COVID-19 pandemic. N. Engl. J. Med. 2020, 383, 510–512. [CrossRef]
4. Li, X.; Zhou, Y.; Xu, X. Factors associated with the psychological well-being among front-line nurses exposed to COVID-2019 in

China: A predictive study. J. Nurs. Manag. 2021, 29, 240–249. [CrossRef]
5. Halcomb, E.; McInnes, S.; Williams, A.; Ashley, C.; James, S.; Fernandez, R.; Stephen, C.; Calma, K. The experiences of primary

healthcare nurses during the COVID-19 pandemic in Australia. J. Nurs. Scholarsh. 2020, 52, 553–563. [CrossRef]
6. Kim, S.C.; Quiban, C.; Sloan, C.; Montejano, A. Predictors of poor mental health among nurses during COVID-19 pandemic.

Nurs. Open. 2021, 8, 900–907. [CrossRef]
7. Di Tella, M.; Romeo, A.; Benfante, A.; Castelli, L. Mental health of healthcare workers during the COVID-19 pandemic in Italy. J.

Eval. Clin. Pract. 2020, 26, 1583–1587. [CrossRef]
8. Shechter, A.; Diaz, F.; Moise, N.; Anstey, D.E.; Ye, S.; Agarwal, S.; Birk, J.L.; Brodie, D.; Cannone, D.E.; Chang, B.; et al.

Psychological distress, coping behaviors, and preferences for support among New York healthcare workers during the COVID-19
pandemic. Gen. Hosp. Psychiatry 2020, 66, 1–8. [CrossRef]

9. Arnetz, J.E.; Goetz, C.M.; Sudan, S.; Arble, E.; Janisse, J.; Arnetz, B.B. Personal protective equipment and mental health symptoms
among nurses during the COVID-19 pandemic. J. Occup. Environ. Med. 2020, 62, 892–897. [CrossRef] [PubMed]

10. Zaka, A.; Shamloo, S.E.; Fiorente, P.; Tafuri, A. COVID-19 pandemic as a watershed moment: A call for systematic psychological
health care for frontline medical staff. J. Health Psychol. 2020, 25, 883–887. [CrossRef] [PubMed]

11. James, R.K.; Gilliland, B.E. Crisis Intervention Strategies; Cengage Learning: Belmont, MA, USA, 2017.
12. Li, X.; Li, S.; Xiang, M.; Fang, Y.; Qian, K.; Xu, J.; Li, J.; Zhang, Z.; Wang, B. The prevalence and risk factors of PTSD symptoms

among medical assistance workers during the COVID-19 pandemic. J. Psychosom. Res. 2020, 139, 110270. [CrossRef] [PubMed]

https://www.mdpi.com/article/10.3390/ijerph19031154/s1
https://www.mdpi.com/article/10.3390/ijerph19031154/s1
http://doi.org/10.1016/j.ijnurstu.2012.11.009
http://www.euro.who.int/en/heps//:coronavirus.jhu.edu/map.alth-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/heps//:coronavirus.jhu.edu/map.alth-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/heps//:coronavirus.jhu.edu/map.alth-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://doi.org/10.1056/NEJMp2008017
http://doi.org/10.1111/jonm.13146
http://doi.org/10.1111/jnu.12589
http://doi.org/10.1002/nop2.697
http://doi.org/10.1111/jep.13444
http://doi.org/10.1016/j.genhosppsych.2020.06.007
http://doi.org/10.1097/JOM.0000000000001999
http://www.ncbi.nlm.nih.gov/pubmed/32804747
http://doi.org/10.1177/1359105320925148
http://www.ncbi.nlm.nih.gov/pubmed/32370621
http://doi.org/10.1016/j.jpsychores.2020.110270
http://www.ncbi.nlm.nih.gov/pubmed/33070044


Int. J. Environ. Res. Public Health 2022, 19, 1154 19 of 20

13. Heitzman, J. Impact of COVID-19 pandemic on mental health. Psychiatr. Pol. 2020, 54, 187–198. [CrossRef]
14. Rajkumar, R.P. COVID-19 and mental health: A review of the existing literature. Asian J. Psychiatr. 2020, 52, 102066. [CrossRef]
15. Sahebi, A.; Nejati-Zarnaqi, B.; Moayedi, S.; Yousefi, K.; Torres, M.; Golitaleb, M. The prevalence of anxiety and depression among

healthcare workers during the COVID-19 pandemic: An umbrella review of meta-analyses. Prog. Neuropsychopharmacol. Biol.
Psychiatry 2021, 107, 110247. [CrossRef]

16. Fernandez, R.; Sikhosana, N.; Green, H.; Halcomb, E.J.; Middleton, R.; Alananzeh, I.; Trakis, S.; Moxham, L. Anxiety and
depression among healthcare workers during the COVID-19 pandemic: A systematic umbrella review of the global evidence.
BMJ Open. 2021, 11, e054528. [CrossRef]

17. Goldmann, E.; Galea, S. Mental health consequences of disasters. Annu. Rev. Public Health 2014, 35, 169–183. [CrossRef]
18. Olaya, B.; Pérez-Moreno, M.; Bueno-Notivol, J.; Gracia-García, P.; Lasheras, I.; Santabárbara, J. Prevalence of depression among

healthcare workers during the COVID-19 outbreak: A systematic review and meta-analysis. J. Clin. Med. 2021, 10, 3406. [CrossRef]
[PubMed]

19. Al Maqbali, M.; Al Sinani, M.; Al-Lenjawi, B. Prevalence of stress, depression, anxiety and sleep disturbance among nurses during
the COVID-19 pandemic: A systematic review and meta-analysis. J. Psychosom. Res. 2021, 141, 110343. [CrossRef] [PubMed]

20. Varghese, A.; George, G.; Kondaguli, S.V.; Naser, A.Y.; Khakha, D.C.; Chatterji, R. Decline in the mental health of nurses across
the globe during COVID-19: A systematic review and meta-analysis. J. Glob. Health 2021, 11, 05009. [CrossRef] [PubMed]

21. Page, M.J.; Moher, D.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.; Brennan,
S.E.; et al. PRISMA 2020 explanation and elaboration: Updated guidance and exemplars for reporting systematic reviews. BMJ
2021, 372, n160. [CrossRef] [PubMed]

22. Rostom, A.; Dube, C.; Cranney, A.; Saloojee, N.; Sy, R.; Garritty, C.; Sampson, M.; Zhang, L.; Yazdi, F.; Mamaladze, V.; et al. Celiac
disease. Evid. Rep. Technol. Assess. (Summ.) 2004, 104, 1–6.

23. Cai, Z.; Cui, Q.; Liu, Z.; Li, J.; Gong, X.; Liu, J.; Wan, Z.; Yuan, X.; Li, X.; Chen, C.; et al. Nurses endured high risks of psychological
problems under the epidemic of COVID-19 in a longitudinal study in Wuhan China. J. Psychiatr. Res. 2020, 131, 132–137.
[CrossRef] [PubMed]

24. Havaei, F.; Ma, A.; Staempfli, S.; MacPhee, M. Nurses’ workplace conditions impacting their mental health during COVID-19: A
cross-sectional survey study. Healthcare 2021, 9, 84. [CrossRef] [PubMed]

25. Abu-Snieneh, H.M. Psychological factors associated with the spread of Coronavirus disease 2019 (COVID-19) among nurses
working in health sectors in Saudi Arabia. Perspect. Psychiatr. Care. 2021, 57, 1399–1408. [CrossRef] [PubMed]

26. An, Y.; Yang, Y.; Wang, A.; Li, Y.; Zhang, Q.; Cheung, T.; Ungvari, G.S.; Qin, M.Z.; An, F.R.; Xiang, Y.T. Prevalence of depression
and its impact on quality of life among frontline nurses in emergency departments during the COVID-19 outbreak. J. Affect
Disord. 2020, 276, 312–315. [CrossRef] [PubMed]

27. Han, L.; Wong, F.K.Y.; She, D.L.M.; Li, S.Y.; Yang, Y.F.; Jiang, M.Y.; Ruan, Y.; Su, Q.; Ma, Y.; Chung, L.Y.F. Anxiety and depression
of nurses in a North West Province in China during the period of novel coronavirus pneumonia outbreak. J. Nurs. Scholarsh. 2020,
52, 564–573. [CrossRef]

28. Hu, D.; Kong, Y.; Li, W.; Han, Q.; Zhang, X.; Zhu, L.X.; Wan, S.W.; Liu, Z.; Shen, Q.; Yang, J.; et al. Frontline nurses’ burnout,
anxiety, depression, and fear statuses and their associated factors during the COVID-19 outbreak in Wuhan, China: A large-scale
cross-sectional study. EClinicalMedicine 2020, 24, 100424. [CrossRef]

29. Jiang, M.; Li, S.; She, D.; Yan, F.; Chung, Y.F.; Han, L. The psychological effect of 2019 coronavirus disease outbreak on nurses
living in Islamic culture dominant region, China. Arch. Psychiatr. Nurs. 2020, 34, 513–519. [CrossRef] [PubMed]

30. Labrague, L.J.; De Los Santos, J.A.A. COVID-19 anxiety among front-line nurses: Predictive role of organisational support,
personal resilience and social support. J. Nurs. Manag. 2020, 28, 1653–1661. [CrossRef] [PubMed]

31. Labrague, L.J.; De Los Santos, J.A.A. Prevalence and predictors of coronaphobia among frontline hospital and public health
nurses. Public Health Nurs. 2021, 38, 382–389. [CrossRef]

32. Pang, Y.; Fang, H.; Li, L.; Chen, M.; Chen, Y.; Chen, M. Predictive factors of anxiety and depression among nurses fighting
coronavirus disease 2019 in China. Int. J. Ment. Health Nurs. 2021, 30, 524–532. [CrossRef]

33. Pouralizadeh, M.; Bostani, Z.; Maroufizadeh, S.; Ghanbari, A.; Khoshbakht, M.; Alavi, S.A.; Ashrafi, S. Anxiety and depression and
the related factors in nurses of Guilan University of Medical Sciences hospitals during COVID-19: A web-based cross-sectional
study. Int. J. Afr. Nurs. Sci. 2020, 13, 100233. [CrossRef] [PubMed]

34. Tu, Z.H.; He, J.W.; Zhou, N. Sleep quality and mood symptoms in conscripted frontline nurse in Wuhan, China during COVID-19
outbreak: A cross-sectional study. Medicine 2020, 99, e20769. [CrossRef] [PubMed]

35. Wang, Q.Q.; Fang, Y.Y.; Huang, H.L.; Lv, W.J.; Wang, X.X.; Yang, T.T.; Yuan, J.M.; Gao, Y.; Qian, R.L.; Zhang, Y.H. Anxiety,
depression and cognitive emotion regulation strategies in Chinese nurses during the COVID-19 outbreak. J. Nurs. Manag. 2021,
29, 1263–1274. [CrossRef] [PubMed]
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