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BACKGROUND

	 The COVID-19 pandemic not only overwhelmed 
global healthcare systems but also brought to light the 
profound psychological toll on those at the forefront—our 
healthcare workers. Among these, nurses, who constitute 
the largest segment of the global health workforce (59%),1 
faced the greatest impact of this unprecedented crisis. 
As the backbone of healthcare delivery, their mental 
well-being is essential for the overall functioning of 
health systems. However, as highlighted by Allsopp et 
al.,2 the psychological scars of such major disasters often 
run deeper and last longer than physical injuries, yet 
they are frequently underestimated in disaster planning 
and resource allocation. This oversight is especially 
concerning for nurses, particularly female nurses, who 
are disproportionately vulnerable to mental health 
challenges during crises.3,4

	 A systematic review and meta-analysis of 13 studies by 
Pappa et al.5 found that the pooled prevalence of anxiety 
and depression among healthcare workers, in general, 
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ABSTRACT
Background & Objective: The COVID-19 pandemic exposed significant mental health challenges among healthcare 
workers, particularly nurses, who are key frontline responders and are the largest segment of the global health 
workforce. Given the ongoing threat of Mpox and potential new COVID-19 variants, understanding these challenges 
is vital. This review estimates the prevalence of anxiety and depression among nurses during the early phase of the 
pandemic to inform future pandemic responses.
Methods: A systematic review was conducted to identify studies published from January 1st to November 9, 2020. 
The quality of the included studies was assessed using the JBI Critical Appraisal Checklist. This review was reported 
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. A meta-analysis was 
performed using a random-effects model to estimate the pooled prevalence of anxiety and depression. 
Findings: Twenty-seven studies, involving 39,386 nurses from ten countries, were included in the meta-analysis. The 
pooled prevalence of anxiety across 24 studies was 38.54% (95% CI: 33.99, 43.10) (I2 = 97.89%). The pooled prevalence 
of depression in 22 studies was found to be 35.52% (95% CI: 26.61, 44.43) (I2 = 99.72%).
Interpretation: The pooled prevalence of anxiety and depression in nurses caring for patients with COVID-19 during 
the early phase of the pandemic was higher than that in other healthcare workers. With the ongoing Mpox outbreak and 
the potential for future pandemics, these findings necessitate timely screening and robust mental health strategies to 
support nurses and enhance healthcare resilience.
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during COVID-19 was 23.2% and 22.8%, respectively. The 
review, which included studies published up to April 17, 
2020, provides early evidence of the prevalence of anxiety 
and depression in healthcare workers.
	 The ongoing threat of emerging infectious diseases, 
such as the recent Mpox (monkeypox) outbreaks and the 
potential emergence of new variants of COVID-19, ac-
centuates the need to understand and address the mental 
health challenges faced by healthcare workers, particu-
larly nurses. Nurses are frontline defenders in healthcare 
crises, and their mental well-being is crucial for maintain-
ing the quality and effectiveness of healthcare delivery. 
This review provides an essential estimate of the preva-
lence of anxiety and depression among nurses during the 
early phase of the COVID-19 pandemic. By examining 
these mental health outcomes, this review aims to inform 
strategies for early detection, prevention, and manage-
ment of psychological distress in nurses during future 
pandemics. Understanding these dynamics will help to 
fortify healthcare systems against the psychological toll 
of future health emergencies, ensuring that nurses re-
main resilient and effective in their critical roles. 
	 For the purposes of this review, the “early phase” of 
the pandemic is conceptualized as the initial months 
of COVID-19’s global spread, prior to the widespread 
availability of standardized preventive measures, 
evidence-based treatment protocols, and established 
psychological support frameworks. This period was 
characterized by heightened uncertainty, evolving clinical 
guidelines, and rapidly shifting healthcare priorities. 
Question statement: What was the prevalence of anxiety 
and depression among nurses caring for COVID-19 
patients during the early phase of the pandemic?

METHODS

	 This systematic review and meta-analysis were 
conducted using rigorous methods to ensure the 
reliability and validity of the findings. The reporting 
of this review adheres to the 2020 Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA)6 guidelines, and the quality of included 
studies was evaluated using the JBI Critical Appraisal 
Checklist. A meta-analysis was performed using a 
random-effects model to estimate the pooled prevalence 
of anxiety and depression.
Search Strategy: To search for relevant literature, PubMed 
and Cumulative Index of Nursing and Allied Health 
Literature (CINAHL) were utilized as primary databases. 
World Health Organization’s COVID-19 database was 
also used to search for more literature. Furthermore, the 
citation search and similar article search options provided 
by the databases were used to find more literature. The 
search terms used were: (anxiety OR anxious OR anxiety 
symptoms OR depression OR depressive OR depressive 
symptoms OR depressed) AND (nurses OR nursing staff 
OR nurse OR caregiver OR health care professionals OR 
healthcare workers) AND (COVID-19 OR coronavirus 
OR 2019-ncov OR sars-cov-2 OR cov-19). The search was 
last performed on November 9, 2020. Search strategies 

and details of search results for PubMed and CINAHL 
have been provided in Supplements.
Studies Selection Criteria: Criteria for inclusion involved 
studies that detailed prevalence rates of anxiety and 
depression in nurses who care for patients suspected 
or confirmed to have COVID-19; reports of studies 
published in the English language; studies conducted 
on other healthcare workers were also included if the 
prevalence of anxiety or depression among nurses could 
be ascertained. Exclusion criteria included studies that 
did not present separate prevalence data exclusively 
for nurses, or those combining nurses with other 
professionals (e.g., student nurses, midwives) without 
distinct reporting. Assessment of the eligibility criteria 
was performed by the primary researcher.
Data Extraction and Quality Assessment: Two 
independent researchers conducted the data extraction 
and evaluated the quality of the studies. The Excel sheets 
were structured to include data on the percent and 
count of nurses exhibiting symptoms of depression and 
anxiety. Additionally, the following information was also 
obtained: first author; month and year of publication; 
country; study setting; period of data collection; study 
methods; sample size; gender of nurses; response rates; 
tools for measuring anxiety or depression; cut-off scores 
of tools; the prevalence of anxiety and depression in 
males and females; the prevalence of mild, moderate, 
and severe anxiety and depression prevalence; funding 
sources; conflict of interest; and DOI (digital object 
identifier); sources of articles. If required, necessary 
calculations were done (for example, conversions from 
numbers to percentages etc.). For missing information, 
supplementary files were accessed (n = 2) and data was 
obtained from one corresponding author (n = 1) out of 
the authors who were contacted for obtaining more data 
(n=3). Both researchers independently extracted data 
from the included reports using Excel sheets. Comments 
about important points were saved in the form of notes in 
the relevant cells of the Excel sheets by each researcher. 
The differences between the values in both sheets were 
discussed and errors were resolved by recalculating or 
extracting the data again. The data in the final Excel sheet 
was also verified multiple times.
	 The quality of studies was assessed through the latest 
version of the JBI Critical Appraisal Checklist for Studies 
Reporting Prevalence Data.7 The checklist was found to be 
a “valid approach to assessing the methodological qual-
ity of studies reporting prevalence data to be included 
in systematic reviews”.8 Both researchers independently 
performed the quality assessment of the studies using Ex-
cel sheets for the JBI checklist. The important points were 
saved in the form of notes in the relevant cells of the Excel 
sheets. The differences were discussed based on the saved 
notes and adjustments were made in the final sheet.
Data Synthesis and Analysis: The number of nurses 
screened positive (numerator) in the studies was 
retrieved along with the total number of nurses screened 
(denominator). Using this prevalence data, confidence 
intervals (CI) were calculated using a Microsoft Excel 
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sheet provided by Neyeloff et  al.9 Using percentage 
prevalence, sample size, and CIs, the pooled prevalence 
for anxiety and depression were calculated and forest 
plots were developed in Stata software (version 16). 
Because the study populations were considerably 
different from each other, we employed the DerSimonian 
and Laird random-effects model within Stata for the 
calculation of pooled prevalence.10 Subgroup analysis for 
the kind of instruments used to measure anxiety was also 
included in the analysis using STATA.

RESULTS

	 Twenty-seven studies were included, were included, 
totalling 39,386 participants. Studies published from 
January 1 to November 9, 2020, were considered. The 
study retrieval and screening process, following the 
PRISMA framework, is shown in Fig.1. 
Salient Features of the Included Studies: All studies 
were cross-sectional, with a median of 223 nurses per 
study (range: 17–22,034). In the 16 studies reporting 
gender, most nurses were female (32,102 [90.9%]). Fifteen 
studies3,11-24 with 37,033 participants were conducted in 
China, four in Turkey25-28 with 981 participants, and the 
remaining eight studies in Brazil29, India30, Iran31, Nepal32, 
the Philippines33, Saudi Arabia34, Singapore35, and South 
Korea.36 The instruments used to measure anxiety were: 
Generalized Anxiety Disorder 7-item (GAD-7), Zung 
Self-rating Anxiety Scale (SAS), Hospital Anxiety and 

Depression Scale (HAD), Hamilton Rating Scale for 
Anxiety (HAM-A), COVID-19 Anxiety Scale (CAS) and 
State-Trait Anxiety Inventory (STAI). For depression, 
the Patient Health Questionnaire (PHQ-9), Zung Self-
Rating Depression Scale (SDS), Hospital Anxiety and 
Depression Scale (HAD), and Beck Depression Inventory 
(BDI) were used. Key study characteristics and findings 
are summarized in Table-I.
Quality Assessment of the Studies: A summary of the 
quality assessment using the JBI Critical Appraisal 
Checklist for Prevalence Studies37 is provided in Table-II, 
detailing responses to nine checklist questions.
1.	 “Was the sample frame appropriate to address the 

target population?
2.	 Were study participants sampled in an appropriate 

way?
3.	 Was the sample size adequate?
4.	 Were the study subjects and the setting described in 

detail?
5.	 Was the data analysis conducted with sufficient 

coverage of the identified sample?
6.	 Were valid methods used for the identification of the 

condition?
7.	 Was the condition measured in a standard, reliable 

way for all participants?
8.	 Was there appropriate statistical analysis? 
9.	 Was the response rate adequate, and if not, was the 

low response rate managed appropriately?” 

Anxiety & Depression in Nurses During Early COVID-19

Fig.1: PRISMA 2020 Flow Diagram of the Selection Process of Studies.
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Table-I: K
ey characteristics and findings of the included studies (N

 = 27).
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Table-II: Summary of the Quality Assessment of the Studies.

Studies Question Numbers of JBI Checklist and Assessment of the Studies

1 2 3 4 5 6 7 8 9

Aksoy & Koçak 27 ? _ + + + + + + ?

AlAteeq et al. 34 – – + + + + + + ?

An et al. 18 ? – ? + + + + + ?

Cao et al. 11 + + + + + + + + +

Dal’Bosco et al. 29 + + + + + + + + ?

Han et al. 19 ? – + + + + + + ?

Hu et al. 14 + + + + + + + + +

Khanal et al. 32 + – – + + + + + –

Labrague & Santos 33 + + + + + + + + +

Lai et al. 22 + + + + + + + + +

Lee et al. 35 + + + ? + + + + +

Li et al. 24 ? – ? + + + + + ?

Liu et al. 12 + ? + + + + + + ?

Ning et al. 3 ? – ? + + + + ? ?

Pouralizadeh et al. 31 + – ? + + + + + ?

S. Yang et al. 36 ? ? ? – + + + + ?

Şahin et al. 25 ? – + + + + + + ?

Saricam 28 ? – ? + + + + + ?

Suryavanshi et al. 30 + – ? + + + + + ?

Tu et al. 23 ? ? ? – + + + + +

Wang et al. 20 ? – + + + + + + +

X. Yang et al. 17 ? – ? + + + + + ?

Xiong et al. 15 + + – + + + + + +

Yörük & Güler 26 – – ? + + + + + ?

Zhan et al. 13 + + + + + + + + +

Zheng et al.16 + – ? + + + + + +

Zhu et al. 21 – ? ? + + + + + ?

Key: Yes        + No        – Unclear              ?
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Prevalence of Anxiety: Anxiety was assessed in 24 of 27 
studies, with a pooled prevalence of 38.54% (95% CI: 33.99, 
43.10) (I² = 97.89%). Subgroup analysis by measurement 
tools showed that GAD-7 was used in 10 studies with a 
pooled prevalence of 40.25% (95% CI: 30.46, 50.05) (I² = 
97.23%), SAS in six studies with 25.25% (95% CI: 20.39, 
30.12) (I² = 97.90%), and HAD in three studies with 41.2% 
(95% CI: 15.03, 67.02) (I² = 94.41%). Fig.2 presents a forest 
plot of anxiety prevalence by instrument.
Prevalence of Depression: Depression was assessed in 
22 of the 27 studies, with a pooled prevalence of 35.52% 
(95% CI: 26.61, 44.42) (I² = 99.72%). PHQ-9 was used in 12 
studies with a pooled prevalence of 37.52% (95% CI: 23.55, 
51.49) (I² = 99.57%), SDS in 6 studies with 36.00% (95% CI: 
30.25, 41.75) (I² = 97.14%), and HAD in three studies with 
29.64% (95% CI: 12.78, 46.50) (I² = 90.34%). Fig.3 shows a 
forest plot of depression prevalence by instrument.

DISCUSSION

	 Our meta-analysis of 27 cross-sectional studies, 
involving 39,386 nurses, reveals a substantial prevalence 
of anxiety (38.54%) and depression (35.52%) among 
nurses caring for COVID-19 patients during the early 
phase of the pandemic. These rates are notably higher 
than those reported among healthcare workers in general 
(anxiety 23.21%, depression 22.8%) in an earlier meta-

Fig.2: Forest Plot Presenting Pooled 
Prevalence of Anxiety by Instruments.

Fig.3: Forest Plot Presenting Pooled 
Prevalence of Depression by Instrument.

analysis.5 This stark difference emphasizes the unique 
psychological burden shouldered by nurses, who are not 
only the largest segment of the global health workforce 
but also the most directly engaged in patient care during 
such crises.
	 Our findings parallel those of Pappa et al.5, who also 
reported elevated anxiety and depression levels among 
healthcare workers early in the pandemic. While their 
meta-analysis encompassed a broader range of healthcare 
professionals, our review focuses specifically on nurses, 
revealing higher prevalence estimates. This comparison 
suggests that nurses, as front-line responders, may have 
borne a disproportionate psychological burden, empha-
sizing the need for targeted mental health interventions.
	 The heightened levels of anxiety and depression 
observed in nurses can be attributed to several factors. 
The early phase of the pandemic was characterized by an 
unprecedented surge in workload and patient contact, 
leading to significant emotional stress.12,19,38 This period 
also saw reports of suicide attempts among nurses,39,40 
highlighting the need for further exploration into the 
causes of these mental health challenges and the potential 
somatization of psychological symptoms.41 The gender 
disparity in mental health outcomes is particularly 
concerning. Gender-specific data was not reported in all 
the studies (Table-I). However, limited data in our review, 

Khalil Ahmed Jatt et al.
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indicate that female nurses experienced higher rates of 
anxiety (51.53%) and depression (55.7%) compared to 
their male counterparts (27% and 17%, respectively).
	 These findings strongly suggest that nurses are more 
susceptible to mental health issues than other healthcare 
workers.17,38,42-45 Consequently, there is a pressing need 
for policymakers to recognize this vulnerability and 
implement targeted measures for the early detection 
and management of anxiety and depression among 
nurses, especially during future pandemics. While 
this review did not explore the root causes of nurses’ 
heightened susceptibility to mental health problems, 
future research should focus on this critical area.
	 Our analysis revealed high heterogeneity (I²) in 
the pooled prevalence of anxiety (I² = 97.89%) and 
depression (I² = 99.72%). This variability is likely due to 
the different cut-off points used across studies and the 
diverse populations studied. Despite this, the relatively 
narrow confidence intervals reported suggest that 
the pooled estimates are robust. However, it is crucial 
to interpret the I² statistic with caution, as it may not 
always indicate high heterogeneity in meta-analyses of 
point estimates.46,47

	 Our findings closely mirror those of Al Maqbali et 
al.,48 who reported anxiety at 37% and depression at 
35% among nurses, emphasizing the importance of 
early mental health support during pandemics. Future 
research should focus on understanding the specific 
stressors and challenges that contribute to high rates 
of anxiety and depression among nurses during these 
crises. This knowledge can help hospital administrators 
provide psychological support services more effectively, 
including the use of telemedicine and informal support 
networks, particularly when resources are constrained. 

Strengths & Limitations of study: This review is not 
without limitations. The potential for publication 
bias exists, as studies showing positive results are 
more likely to be published than those with negative 
findings. Additionally, the majority of included studies 
were conducted in China (n=15), raising concerns 
about the generalizability of our findings to nurses in 
other countries. Furthermore, while two researchers 
independently extracted data and assessed study quality, 
the literature search and screening for eligibility were 
performed by a single researcher. We did not conduct a 
sensitivity analysis, which could have provided further 
insights into the variability of our findings. Finally, 
there is some overlap among the populations studied, 
particularly in the Chinese studies, which may limit the 
independence of our results. 
	 Despite these limitations, this meta-analysis is 
one of the first to report on the psychological toll of 
COVID-19 on nursing personnel during the early phase 
of the pandemic. The use of confidence intervals for our 
prevalence estimates adds precision to our findings. 
Additionally, all included studies met more than five 
criteria on the JBI Critical Appraisal Checklist for Prevalence 
Studies, further strengthening the validity of our results.

CONCLUSION

	 Our systematic review and meta-analysis emphasize 
the significant prevalence of anxiety (38.54%) and 
depression (35.52%) among nurses during the early 
phase of the COVID-19 pandemic. These mental health 
challenges could potentially impair nurses’ performance 
and the quality of care provided. It is imperative 
that policymakers prioritize the early screening and 
management of these issues in nurses, particularly 
during pandemic-like events. Future research should 
delve into the underlying factors contributing to nurses’ 
susceptibility to mental health problems and explore 
innovative interventions such as telemedicine to provide 
timely psychological support. By addressing these 
challenges, healthcare systems can become more resilient, 
ensuring that nurses remain effective and supported in 
their vital roles during global health crises.   

Acknowledgement: We extend our sincere appreciation to 
Ms. Summaira Nasir for her significant role in conducting 
thorough data extraction and quality evaluation for this re-
view. Her contribution greatly contributed to the rigor of 
our research. We are also grateful to Dr. Aurang Zeb and  
Dr. Kainat Asmat for their insightful feedback and con-
structive criticism during the various phases of this re-
view, enhancing the overall quality and depth of our work. 
Funding: This review was not funded. However, it was 
conducted as a part of the PhD in Nursing programme. 
The programme is funded by the government of 
Pakistan’s National Endowment Scholarships for Talent 
(NEST), which is now known as Pakistan Education 
Endowment Fund (PEEF).
Availability of data and materials: The datasets 
generated and/or analyzed during the current review are 
available in the published literature. These are referenced 
in the manuscript and detailed in the appendices, 
including the JBI checklist and data extraction sheets.
Competing interests: None.

REFERENCES
1.	 World Health Organization. State of the world’s nursing 2020: investing in 

education, jobs and leadership [Internet]. 2020. Available from: https://
apps.who.int/iris/handle/10665/331677 [cited July 18, 2023].

2.	 Allsopp K, Brewin CR, Barrett A, Williams R, Hind D, Chitsabesan P, et al. 
Responding to mental health needs after terror attacks. BMJ. 2019;366:4–7. 
doi: 10.1136/bmj.l4828

3.	 Ning X, Yu F, Huang Q, Li X, Luo Y, Huang Q, et al. The mental health 
of neurological doctors and nurses in Hunan Province, China during the 
initial stages of the COVID-19 outbreak. BMC Psychiatry. 2020;20(1):436. 
doi: 10.1186/s12888-020-02838-z

4.	 Chatzittofis A, Karanikola M, Michailidou K, Constantinidou A. Impact of 
the COVID-19 Pandemic on the Mental Health of Healthcare Workers. Int 
J Environ Res Public Health. 2021;18(4):1435. doi: 10.3390/ijerph18041435

5.	 Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, 
Katsaounou P. Prevalence of depression, anxiety, and insomnia among 
healthcare workers during the COVID-19 pandemic: A systematic review 
and meta-analysis. Brain Behav Immun. 2020;88:901–907. doi: 10.1016/j.
bbi.2020.05.026

6.	 Page MJ, Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
et al. PRISMA 2020 explanation and elaboration: updated guidance and 
exemplars for reporting systematic reviews. BMJ. 2021;372:n160. doi: 
10.1136/bmj.n160

7.	 Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Chapter 5: Systematic 
reviews of prevalence and incidence. In: Aromataris, E, Munn, Z., editors. 
JBI Manual for Evidence Synthesis [Internet]. Adelaide, Australia: JBI; 
2020. Available from: https://jbi.global/critical-appraisal-tools



Pak J Med Sci     February  2025    Vol. 41   No. 2      www.pjms.org.pk     629

Khalil Ahmed Jatt et al.

8.	 Munn Z, Moola S, Riitano D, Lisy K. The development of a critical apprais-
al tool for use in systematic reviews addressing questions of prevalence. 
Int J Health Policy Manag. 2014;3(3):123–128. doi: 10.15171/ijhpm.2014.71

9.	 Neyeloff JL, Fuchs SC, Moreira LB. Meta-analyses and Forest plots using 
a microsoft excel spreadsheet: step-by-step guide focusing on descriptive 
data analysis. BMC Res Notes. 2012;5(1):52. doi: 10.1186/1756-0500-5-52

10.	 Tufanaru C, Munn Z, Stephenson M, Aromataris E. Fixed or random 
effects meta-analysis? Common methodological issues in systematic re-
views of effectiveness. Int J Evid Based Healthc. 2015;13(3):196–207. doi: 
10.1097/XEB.0000000000000065

11.	 Cao J, Wei J, Zhu H, Duan Y, Geng W, Hong X, et al. A Study of Ba-
sic Needs and Psychological Wellbeing of Medical Workers in the Fever 
Clinic of a Tertiary General Hospital in Beijing during the COVID-19 Out-
break. Psychother Psychosom. 2020;89(4):252–254. doi: 10.1159/000507453

12.	 Liu Z, Han B, Jiang R, Huang Y, Ma C, Wen J, et al. Mental Health Status 
of Doctors and Nurses During COVID-19 Epidemic in China. SSRN Elec-
tronic J. 2020;9(11):195. doi: 10.2139/ssrn.3551329 

13.	 Zhan Y xin xin, Zhao S yu yu, Yuan J, Liu H, Liu Y fang fang, Gui L li li, 
et al. Prevalence and Influencing Factors on Fatigue of First-line Nurses 
Combating with COVID-19 in China: A Descriptive Cross-Sectional 
Study. Curr Med Sci. 2020;40(4):625–635. doi: 10.1007/s11596-020-2226-9

14.	 Hu D, Kong Y, Li W, Han Q, Zhang X, Zhu LX, et al. Frontline nurses’ burn-
out, anxiety, depression, and fear statuses & their associated factors dur-
ing the COVID-19 outbreak in Wuhan, China: A large-scale cross-sectional 
study. EClinicalMedicine. 2020;24:100424. doi: 10.1016/j.eclinm.2020.100424

15.	 Xiong H, Yi S, Lin Y. The Psychological Status and Self-Efficacy of 
Nurses During COVID-19 Outbreak: A Cross-Sectional Survey. Inquiry. 
2020;57(201):004695802095711. doi: 10.1177/0046958020957114

16.	 Zheng R, Zhou Y, Fu Y, Xiang Q, Cheng F, Chen H, et al. Prevalence and 
associated factors of depression and anxiety among nurses during the out-
break of COVID-19 in China: A cross-sectional study. Int J Nursing Stud. 
2021;114:103809. doi: 10.1016/j.ijnurstu.2020.103809

17.	 Yang X, Zhang Y, Li S, Chen X. Risk factors for anxiety of otolaryngology 
healthcare workers in Hubei province fighting coronavirus disease 2019 
(COVID-19). Soc Psychiatry Psychiatr Epidemiol. 2021;56(1):39–45. doi: 
10.1007/s00127-020-01928-3

18.	 An Y, Yang Y, Wang A, Li Y, Zhang Q, Cheung T, et al. Prevalence of 
depression and its impact on quality of life among frontline nurses in 
emergency departments during the COVID-19 outbreak. J Affect Dis. 
2020;276:312–315. doi: 10.1016/j.jad.2020.06.047

19.	 Han L, Wong FKY, She DLM, Li SY, Yang YF, Jiang MY, et al. 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(5):564–573. doi: 10.1111/jnu.12590

20.	 Wang Y, Ma S, Yang C, Cai Z, Hu S, Zhang B, et al. Acute psychological 
effects of Coronavirus Disease 2019 outbreak among healthcare workers 
in China: a cross-sectional study. Translational Psychiatry. 2020;10(1):348. 
doi: 10.1038/s41398-020-01031-w

21.	 Zhu J, Sun L, Zhang L, Wang H, Fan A, Yang B, et al. Prevalence and In-
fluencing Factors of Anxiety and Depression Symptoms in the First-Line 
Medical Staff Fighting Against COVID-19 in Gansu. Front Psychiatry. 
2020;11:1–6. doi: 10.3389/fpsyt.2020.00386

22.	 Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors Associated With 
Mental Health Outcomes Among Health Care Workers Exposed to Coro-
navirus Disease 2019. JAMA Network Open. 2020;3(3):e203976. doi: 
10.1001/jamanetworkopen.2020.3976

23.	 Tu Z hao H, He J wen W, Zhou N. Sleep quality and mood symptoms in 
conscripted frontline nurse in Wuhan, China during COVID-19 outbreak. 
Medicine. 2020;26(26):e20769. doi: 10.1097/MD.0000000000020769

24.	 Li R, Chen Y, Lv J, Liu L, Zong S, Li HH, et al. Anxiety and related fac-
tors in frontline clinical nurses fighting COVID-19 in Wuhan. Medicine. 
2020;99(30):e21413. doi: 10.1097/MD.0000000000021413

25.	 Şahin MK, Aker S, Şahin G, Karabekiroğlu A. Prevalence of Depres-
sion, Anxiety, Distress and Insomnia and Related Factors in Healthcare 
Workers During COVID-19 Pandemic in Turkey. J Community Health. 
2020;45(6):1168–1177. doi: 10.1007/s10900-020-00921-w

26.	 Yörük S, Güler D. The relationship between psychological resilience, 
burnout, stress, and sociodemographic factors with depression in nurses 
and midwives during the COVID-19 pandemic: A cross-sectional study in 
Turkey. Perspect Psychiatr Care. 2020;57(1):1–9. doi: 10.1111/ppc.12659

27.	 Aksoy YE, Koçak V. Psychological effects of nurses and midwives 
due to COVID-19 outbreak: The case of Turkey. Arch Psychiatr Nurs. 
2020;34(5):427–433. doi: 10.1016/j.apnu.2020.07.011

28.	 Saricam M. COVID-19-Related anxiety in nurses working on front lines in 
Turkey. Nurs Midwifery Stud. 2020;9(3):178. doi: 10.4103/nms.nms_40_20

29.	 Dal’Bosco EB, Floriano LSM, Skupien SV, Arcaro G, Martins AR, Anselmo 
ACC. Mental health of nursing in coping with COVID-19 at a regional 
university hospital. Revista brasileira de enfermagem. 2020;73(Suppl 
2):e20200434. doi: 10.1590/0034-7167-2020-0434

30.	 Suryavanshi N, Kadam A, Dhumal G, Nimkar S, Mave V, Gupta A, et al. 
Mental health and quality of life among healthcare professionals during 
the COVID-19 pandemic in India. Brain Behav. 2020;(August):1–12. doi: 
10.1002/brb3.1837

31.	 Pouralizadeh M, Bostani Z, Maroufizadeh S, Ghanbari A, Khoshbakht M, 
Alavi SA, et al. 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 Africa Nursing Sci. 2020;13:100233. 
doi: 10.1016/j.ijans.2020.100233

32.	 Khanal P, Devkota N, Dahal M, Paudel K, Joshi D. Mental health impacts 
among health workers during COVID-19 in a low resource setting: A 
cross-sectional survey from Nepal. Global Health. 2020;16(1):1–12. doi: 
10.1186/s12992-020-00621-z

33.	 Labrague LJ, De los Santos JAA. COVID-19 anxiety among front-line 
nurses: Predictive role of organisational support, personal resilience and 
social support. J Nurs Manag. 2020;28(7):1653–1661. 

34.	 AlAteeq DA, Aljhani S, Althiyabi I, Majzoub S. Mental health among 
healthcare providers during coronavirus disease (COVID-19) outbreak in 
Saudi Arabia. J Infect Public Health. 2020;13(10):1432–1437. doi: 10.1016/j.
jiph.2020.08.013

35.	 Lee MCC, Thampi S, Chan HP, Khoo D, Chin BZB, Foo DPX, et al. Psycho-
logical distress during the COVID-19 pandemic amongst anaesthesiolo-
gists and nurses. Br J Anaesthesia. 2020;125(4):e384–e386. doi: 10.1016/j.
bja.2020.07.005

36.	 Yang S, Kwak SG, Chang MC. Psychological impact of COVID-19 on hos-
pital workers in nursing care hospitals. Nursing Open. 2020;(August):1–6. 
doi: 10.1002/nop2.628

37.	 Joanna Briggs Institute. JBI critical appraisal checklist for studies report-
ing prevalence data. Adelaide: University of Adelaide. 2020.

38.	 Si MYY, Su XYY, Jiang Y, Wang WJJ, Gu XFF, Ma L, et al. Psychological 
impact of COVID-19 on medical care workers in China. Infect Dis Poverty. 
2020;9(1):113. doi: 10.1186/s40249-020-00724-0

39.	 Buheji M, Buhaid N. Nursing Human Factor During COVID-19 Pandem-
ic. Int J Nurs Sci. 2020;10(1):12–24. doi: 10.5923/j.nursing.20201001.02

40.	 Hossain F, Clatty A. Self-care strategies in response to nurses’ moral 
injury during COVID-19 pandemic. Nurs Ethics. 2021;28(1):23–32. doi: 
10.1177/0969733020961825

41.	 Parker G, Gladstone G, Chee KT. Depression in the planet’s largest ethnic 
group: the Chinese. Am J Psychiatry. 2001;158(6):857–864. 

42.	 Kang L, Ma S, Chen M, Yang J, Wang Y, Li R, et al. Impact on mental 
health and perceptions of psychological care among medical and nursing 
staff in Wuhan during the 2019 novel coronavirus disease outbreak: A 
cross-sectional study. Brain Behav Immun. 2020;87:11–17. doi: 10.1016/j.
bbi.2020.03.028

43.	 Maharaj S, Lees T, Lal S. Prevalence and risk factors of depression, anxi-
ety, and stress in a cohort of Australian nurses. Int J Environ Res Public 
Health. 2019;16(1):61. doi: 10.3390/ijerph16010061

44.	 Hacimusalar Y, Kahve AC, Yasar AB, Aydin MS. Anxiety and hopeless-
ness levels in COVID-19 pandemic: A comparative study of healthcare 
professionals and other community sample in Turkey. J Psychiatric Res. 
2020;129:181–188. doi: 10.1016/j.jpsychires.2020.07.024

45.	 World Health Organization. Depression and other common mental dis-
orders: global health estimates [Internet]. Geneva, Switzerland: World 
Health Organization; 2017 p. 24. Report No.: WHO/MSD/MER/2017.2. 
Available from: https://www.who.int/publications/i/item/depression-
global-health-estimates

46.	 Migliavaca CB, Stein C, Colpani V, Barker TH, Ziegelmann PK, Munn Z, 
et al. Meta-analysis of prevalence: I 2 statistic and how to deal with hetero-
geneity. Res Synth Methods. 2022;13(3):363–367. 

47.	 Imrey PB. Limitations of Meta-analyses of Studies With High Heteroge-
neity. JAMA Network Open. 2020;3(1):e1919325. doi: 10.1001/jamanet-
workopen.2019.19325

48.	 Al Maqbali M, Al Sinani M, Al-Lenjawi B. Prevalence of stress, depres-
sion, anxiety and sleep disturbance among nurses during the COVID-19 
pandemic: A systematic review and meta-analysis. J Psychosom Res. 
2021;141:110343. doi: 10.1016/j.jpsychores.2020.110343

Authors’ Contributions:

KAJ: Co-conceptualized the research study, conducted 
the systematic review, analyzed the data, and prepared 
the manuscript. 
ESF: Co-conceptualized the research study, provided 
primary guidance in the methodology of the systematic 
review, supervised the analysis, and contributed to 
manuscript revisions. ESF is primarily responsible and 
accountable for the accuracy and integrity of the overall 
work. 
AJP and KAD: Provided critical feedback and suggestions 
for improvement at all stages and contributed to 
manuscript editing and finalization.


	_top
	_GoBack
	_Hlk182994073
	_Hlk173506213
	_Hlk156930714
	_Hlk183947673
	_Hlk183947770
	_Hlk183947835
	_Hlk184901587
	_Hlk185167008
	zarbin
	_GoBack
	_GoBack
	_Ref153001525
	_Hlk157182067
	_gjdgxs
	xsc5czh15maj2j
	xsc0wjq2qvti5x
	xscisvfs1g15ya
	_heading=h.4d34og8
	xsc3vcbczvr0u3
	xscorn3ejuwovb
	xsc0qbyns4f2zh
	xscmgyhsbz4eje
	xscw1zfsbjs4rh
	xscqkb1jlsreqg
	xscaov3dyhfymv
	xsc5b2m4ltazlg
	_GoBack
	_Hlk182923221
	_Hlk182923167
	_GoBack
	_Hlk157693249
	_Hlk157693378
	_3dy6vkm
	_Hlk158588652
	_1t3h5sf
	_Hlk183547545
	_Hlk157953630

