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BACKGROU N D

Since the first reported outbreak in Wuhan (China), 
the Coronavirus disease 2019 (COVID- 19) and its eti-
ologic agent (Severe Acute Respiratory Syndrome 
Coronavirus 2- [SARS- CoV- 2]) have raised serious con-
cerns worldwide. This novel and extremely contagious 
virus cause severe respiratory syndrome and is trans-
mitted through respiratory droplets and physical con-
tact (Li et al., 2020). Not surprisingly, the SARS- CoV- 2 

was transmitted across borders in a short time fol-
lowed by the declaration of the COVID- 19 pandemic 
on March 11th, 2020 by the World Health Organisation 
(WHO) (Anand et  al.,  2020). As of October 12th, 
2023, over 771 million cases and 6.9 million deaths 
have been reported, and the number of cases and 
deaths continues to increase with time (World Health 
Organization [WHO],  2023). The emergence of new 
variants of global health concern represents a constant 
preoccupation, leading to second and third waves of 
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Abstract
Since the first reported outbreak in China, the Coronavirus disease 2019 
(COVID- 19) has raised serious concerns globally. The COVID- 19 pandemic 
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35.5%) using a random- effects model in 55 studies. The regression test of funnel 
plot asymmetry indicated a significant level of publication bias among studies. 
The COVID- 19 pandemic is associated with significant levels of PTSD among 
frontline nurses globally. A high level of heterogeneity was observed across studies. 
Psychological, social and administrative interventions should be implemented to 
mitigate heavy psychological distress in nurses.
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disease transmission in many countries/territories 
worldwide (WHO, 2023).

Much fear and uncertainty related to the viral trans-
mission, the severity of the disease, associated mortality, 
along with the closure of non- essential businesses and re-
strictions to mass gatherings has brought unprecedented 
repercussions to the mental well- being of the world's pop-
ulation, especially frontline workers (De Kock et al., 2021; 
Wang et al., 2021). Emerging infectious disease outbreaks 
are known to have an immediate and sustained psycho-
logical impact on healthcare workers (HCWs) (McAlonan 
et al., 2007). Maunder et al. (2006) reported significantly 
higher levels of burnout, psychological distress and post- 
traumatic stress disorder (PTSD) in Toronto HCWs after 
facing the 2003 severe acute respiratory syndrome (SARS) 
outbreak (Maunder et  al.,  2006). Similarly, emergency 
HCWs have reported fear of personal safety and concerns 
related to the well- being of colleagues and family during 
the 2014 Middle East Respiratory Syndrome Coronavirus 
(MERS- CoV) outbreak in Saudi Arabia (Khalid 
et al., 2016). Wong et al. (2005) reported that the distress 
level caused by the SARS outbreak in Hong Kong was 
higher among nurses in emergency departments, followed 
by doctors and healthcare assistants (Wong et al., 2005).

Nurses constitute a significant proportion of the 
HCW group among frontline responders worldwide. 
In an outbreak situation, they play an essential role 
in preventing the dissemination of the infection, con-
trolling the disease, and supporting patients in isola-
tion (Smith et al., 2020). As a result, nurses involved in 
COVID- 19 clinical management are highly susceptible 
to psychological distress and negative mental health 
outcomes. Additionally, they are among the first in the 
line of duty to have contact with COVID- 19 suspected 
and confirmed cases. In many countries, nurses pro-
vide direct medical attention or home visits to older 
adults and persons with co- morbidities and increased 
risk of mortality. Therefore, the health status of nurses 
deserves special attention during this extraordinary 
public health emergency. During the early stages of the 
COVID- 19 pandemic, the highest prevalence of mental 
health conditions was reported in China, where the out-
break originated (Ahmed et al., 2020). A cross- sectional 
study conducted in Hunan Province, China, identified 
that the prevalence of probable anxiety and depression 
in nurses was higher than in doctors and that female 
health workers had a higher proportion of anxiety than 
males (Ning et  al.,  2020). Chen et  al.  (2021) reported 
that nurses working in intensive care units (ICUs) and 
other hospital departments involved in the treatment of 
COVID- 19 patients had higher scores in negative mental 
health outcomes, such as trauma and burnout syndrome 
(Chen et al., 2021). One of the most common and deteri-
orating mental health conditions presented by HCWs is 
post- traumatic stress disorder (PTSD) (Sagherian et al., 
2022). This is a mental health condition that develops in 
individuals who have experienced or witnessed shocking, 

scary, or life- threatening events, including global health 
emergencies (National Institute of Mental Health, 2021). 
Although most persons overcome the initial symptoms 
of PTSD over time, in some individuals, these symp-
toms persist and the traumatic memories can intensify 
over time, leading to the deterioration of their mental 
health and quality of life (National Institute of Mental 
Health, 2021). Many primary studies have evaluated the 
prevalence and risk factors for PTSD in multiple coun-
tries, including African (Asnakew et al., 2021), American 
(Sagherian et  al., 2022), Asian (Gu et  al.,  2022), and 
European (Heesakkers et  al.,  2021) countries. Most of 
the systematic reviews published have been conducted to 
explore PTSD among HCWs in general (Al Falasi et al., 
2021; d'Ettorre et al., 2021). A meta- analysis conducted 
by Varghese et  al. on the prevalence of anxiety, stress, 
depression, and insomnia in nurses during the pandemic 
was published in April 2021 (Varghese et al., 2021). This 
meta- analysis limited its investigation to pooled preva-
lences of PTSD from 10 studies, of which only two were 
based in China (Varghese et al., 2021). This systematic 
review and meta- analysis aim to summarise and update 
the extant literature on the effects of the COVID- 19 pan-
demic on the psychological health of nurses, particularly 
concerning the prevalence and risk factors for PTSD. 
Our secondary aim is to evaluate the quality of the liter-
ature published related to the prevalence and risk factors 
for PTSD in the nurse subpopulation.

M ETHODS

Systematic review protocol registration

A primary search was conducted at the Joanna 
Briggs Institute Database of Systematic Reviews and 
Implementation Reports and the Cochrane Database 
of Systematic Reviews before the registration of the 
protocol, to identify systematic reviews focused on the 
prevalence and risk factors of PTSD among the nurse 
subpopulation. The protocol for this systematic review 
and meta- analysis (CRD42022279692) was registered at 
the International prospective register of systematic re-
views (PROSPERO) using the Preferred Reporting Items 
for Systematic Reviews and Meta- Analysis (PRISMA) 
guidelines. The research question was formulated using 
the PICO model (Participants, Intervention/Exposure, 
Comparator, Outcome). This study did not require 
ethical permission since we used secondary published 
data, that was already ethically approved by its time of 
publication.

Search strategy and eligibility criteria

The search was conducted on PubMed, Embase 
(Elsevier) and APA PsycInfo (EBSCO) for peer- reviewed 
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scientific articles. These databases were selected be-
cause they contain public health information related to 
the topic under study (negative mental health outcomes 
related to the COVID- 19 pandemic in HCWs, includ-
ing nurses). The search strategy used was: COVID- 19 
OR SARS- CoV- 2 AND Post- traumatic stress disorder 
AND Nurses. The search was related to the current 
COVID- 19 pandemic; therefore, the time limit was 
March 2020–July 2023. The nurse population was the 
target of the search (Supplementary material Table S1). 
Cross- sectional studies published as full- length arti-
cles were considered for this literature review. Original 
quantitative studies examining the psychological im-
pact of the COVID- 19 pandemic among nurses were 
included. Studies were excluded if they: (1) were animal 
or experimental studies; (2) did not present the relevant 
association between the COVID- 19 pandemic and men-
tal health outcomes (PTSD); (3) did not use validated 
tools to measure the mental health outcomes; (4) did not 
present specific prevalence for PTSD in nurses; (5) did 
not specify the cut- off value for PTSD; (6) did not com-
pare prevalence among HCWs (compared prevalence 
among non HCW groups: general population, patients, 
etc.); (7) used patient death as the exposure between 
groups; (8) did not have full- text available); (9) were not 
written in the English or Spanish language; (10) were 
not peer- reviewed; and (11) had a low quality (Score ≤3 
for Loney Criteria Assessment tool) (Supplementary 
material Table  S2). The search strategy followed the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analysis (PRISMA) guidelines as reported in the 
f low diagram in Figure 1.

Data extraction

A data extraction form was used to include relevant in-
formation from each study: (1) Author and year of pub-
lication; (2) Country/Region of the population under 
study; (3) Sample size; (4) Sample characteristics; (5) 
Nurse population; (6) Prevalence and/or proportion 
of PTSD in nurse population; (7) Assessment tools; (8) 
Cut- off for assessment tool; (9) Associated risk factors 
in nurse population; and (10) Key findings of the study. 
If any of this information was not reported literally (e.g. 
from number to percentage of nurses), the necessary data 
were calculated manually and confirmed by comparing 
the extraction form of two investigators.

Quality assessment instrument

Three authors (Author 1, Author 2, Author 3) indepen-
dently assessed the risk of bias in two different rounds 
using the Loney criteria, which has been widely used to 
evaluate the quality of observational studies (Loney et al., 
1998; Sanderson et al., 2007). This quality assessment tool 

was used because it was originally applied to evaluate the 
prevalence of mental health conditions in populations 
(Loney et al., 1998; Sanderson et al., 2007). Eight catego-
ries assess the criteria: (1) target population was clearly 
defined; (2) probability sampling or entire population 
surveyed; (3) response rate over 80%; (4) non- respondents 
were clearly described; (5) representativeness of the sam-
ple population (>300 subjects); (6) data collection meth-
ods were standardized; (7) validated criteria were used 
to diagnose PTSD; (8) prevalence estimates were given 
with confidence intervals and detailed by subgroups 
(if applicable). In the first round of revision, the three 
authors revised one- third of the studies that passed the 
secondary exclusion. In the second round, the reviewers 
rotated the studies so that each reviewer evaluated two- 
thirds of all studies (Supplementary material- Tables S3 
and S4). Potential disagreements in the evaluation of the 
assessment criteria were resolved by the three reviewers 
by consensus after the second round of revisions. The 
total possible score for each study ranges from 0 to 8. 
Studies with a total score of ‘0–3’ were considered as low 
quality, ‘4–6’ as moderate quality, and ‘7–8’ as high qual-
ity (Qiu et al., 2020).

Statistical analysis

Prevalence proportions were logit transformed (i.e. log 
odds) and then pooled with a meta- analytic random- 
effects logistic regression model (Stijnen et  al., 2010) 
using rma.glmm function of the metafor package in R 
(3.0–2; Viechtbauer, 2010). The between- study variance 
(τ2) was estimated via maximum- likelihood (ML), and 
(residual) heterogeneity between studies was statistically 
assessed using Wald- type χ2 (analogous to Cochran's Q 
assuming a fixed- effect model) and І2 statistics (Higgins 
et al., 2003). Substantial heterogeneity, in terms of propor-
tion of total variability due to τ2, was defined as І2 > 75%. 
In all statistical analyses, n is the number of participants, 
k is the number of studies, and the significance level was 
considered at a p- value < 0.05. Univariate meta- analyses 
included the following two- group moderator variables 
tested with z- statistics as sources of potential hetero-
geneity: (1) world region (China vs. other countries), (2) 
sample size (or n; <750 vs. ≥750), (3) study primary tar-
get population (nurses vs. all HCWs), (4) assessment tool 
(IES- R vs. other tools), and a four group moderator of 
study period (2020 vs. 2021 vs. 2022 vs. 2023) tested with 
a between- group Q- test. In the text, all pooled outcomes 
were back- transformed into raw prevalences using the 
inverse of the logit transformation to aid interpretation. 
To identify influential and outlying studies, a sensitivity 
analysis (i.e. leave- one- out) was carried out by subtract-
ing each study and re- calculating the overall pooled ef-
fect with the same meta- analytic random- effects logistic 
regression model. Publication bias among studies was 
assessed by funnel plot and Egger's linear regression 
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intercept test assuming a fixed- effect meta- analysis and 
the standard errors of effect sizes as the predictor (Egger 
et al., 1997).

RESU LTS

Search results

In total, 1370 publications were identified. Of those, 249 
were removed after initial screening due to duplication, 
and an additional 1003 articles were excluded based on 
the screening of titles and abstracts. Finally, 118 full- text 
articles were assessed for eligibility. There were thirty- 
five studies excluded for not estimating the prevalence 
and risk factors of PTSD in the nurse subpopulation, 
eight studies were excluded for not being cross- sectional, 
five studies were excluded for presenting low- quality 
scores (≤3 Loney criteria), five studies were excluded for 
not specifying the cut- off value of its assessment tool, five 
articles were excluded for not comparing among HCWs 
(nurses), one article was excluded for using patient death 

as the outcome, and three studies were excluded for not 
being available as a full- text article. Fifty- five studies 
explicitly reported the absolute number of nurses di-
agnosed with possible PTSD or the prevalence rate of 
PTSD symptoms. These fifty- five articles were included 
in the quantitative synthesis through the meta- analysis 
and the qualitative synthesis which explored the associ-
ated risk factors (Figure 1).

Study characteristics

The characteristics of the studies, their risk factors and 
key findings are summarised in Table 1. All fifty- five stud-
ies followed a cross- sectional design. The sample size of 
nurses in the 55 studies ranged from 45 to 8863 partici-
pants, with a total sample of 40 548 nurses. Female par-
ticipants made up approximately 76.60% of the total nurse 
population. The 55 studies were conducted in twenty- 
six different countries, including China (k = 14), United 
States of America (k = 5), France (k = 4), Italy (k = 3), Spain 
(k = 3), Canada (k = 2), Ethiopia (k = 2), Netherlands (k = 2), 

F I G U R E  1  Preferred Reporting Items for Systematic Reviews and Meta- Analysis (PRISMA) flow diagram.

Identification of studies via databases and registers 

Records removed before 
screening: 

Duplicate records removed (n 
= 249) 
Records marked as ineligible 
by automation tools (n = 0) 
Records removed for other 
reasons (n = 0) 

Records identified from: 
Pubmed (n = 726) 
Embase (n = 464) 
PsycInfo (n = 180) 
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en
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n 

Records screened 
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Records excluded after 
title/abstract screen 
(n = 1003) 

Reports sought for retrieval 
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Sc
re

en
in

g 

Reports assessed for eligibility 
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Reports excluded: 

Not estimated prevalence (n = 35) 

Not cross-sectional (n = 8) 

Low quality (n = 6) 
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Not comparing among HCWs (n =5) 

Patient death is the outcome (n = 1) 
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South Korea (k = 2), United Kingdom (k = 2), Brazil (k = 1), 
Colombia (k = 1), Cyprus (k = 1), Ecuador (k = 1), India 
(k = 1), Iran (k = 1), Ireland (k = 1), Japan (k = 1), Jordan 
(k = 1), Lithuania (k = 1), Mexico (k = 1), Norway (k = 1), 
Qatar (k = 1), Turkey (k = 1), Uganda (k = 1) and United 
Arab Emirates (k = 1). Most of the study participants were 
derived from the studies conducted in China (n = 19 623). 
Six studies were published in 2020, twenty- four in 2021, 
nineteen in 2022 and six in 2023. Only twelve studies pre-
sented a nurse population of over 750. Thirty- three of the 
studies reviewed the prevalence of negative mental health 
outcomes (e.g. anxiety, depression, PTSD, perceived stress, 
substance abuse disorder, insomnia) in physicians, nurses, 
midwives, healthcare technicians and health students 
with the remaining 22 studies focused specifically on the 
mental health status in nurses. All studies used validated 
measurements for the diagnosis of PTSD: IES- R = Impact 
of Event Scale- Revised (k = 26), PCL = PTSD Checklist 
for DSM- 5 (k = 19), DTS- 8 = The Davidson Trauma 
Scale (k = 2), SPRINT = The Short Post- Traumatic Stress 
Disorder Rating Interview (k = 2), PDS- 5 = Post- traumatic 
Diagnostic Scale for DSM- 5 (k = 2), PTSS- 14 = UK–Post- 
traumatic Stress Syndrome 14- Questions Inventory (k = 1), 
PC- PTSD- 5 = The Primary Care PTSD Screen for DSM- 5 
(k = 1), PDS- 5 = Post- traumatic Diagnostic Scale- 5 (k = 1) 
and TSQ = Trauma Screening Questionnaire- 10 (k = 1).

Quality appraisal

Of the 55 studies, 22 studies scored 4 out of 8, 23 stud-
ies scored 5, 8 studies scored 6, and 2 studies scored 7 
(Supplementary material Table S3). Ninety- eight percent 
of the studies clearly defined their target population, 
used standardised data collection methods and used val-
idated measurement tools. 75% presented a representa-
tive sample of the study population (≥300 sample size). 
50% of the studies selected their participants through 
probability sampling and 21% provided estimates with 
confidence intervals and detailed by subgroups. 25% had 
a response rate over 80% and 5.4% of the studies clearly 
described their non- responders. Overall, 264 points were 
recorded out of 440, which resulted in a general quality 
score of 60%. The quality score ranged from 4–7, with 5 as 
the median score. Fifty- five studies with moderate- high 
quality were included for final analysis (Supplementary 
material Table S3).

Prevalence rates and symptoms of PTSD

The prevalence of PTSD was assessed in all fifty- five 
studies, with a noticeable variation in the number of 
nurses diagnosed with this disorder ranging from 2.20% 
to 74.4%. Most studies presented PTSD prevalence rates 
in the 31–40% (k = 11), followed by, >51% (k = 11), 11–20% 
(k = 11), 21–30% range (k = 9), 1–10% (k = 8) and 41–50% 

(k = 5). The symptomatology of PTSD varied greatly 
among studies. For instance, Yin et al.  (2020) reported 
that 4.20% of the Chinese nurses that were evaluated 
presented probable PTSD. In general, females were 
more vulnerable to PTSD and showed more intrusive 
thoughts than males (Yin et  al.,  2020). In the United 
States, Sagherian et  al.  (2023) revealed that 53.38% of 
full- time nurses presented high levels of post- traumatic 
stress (Sagherian et al., 2023). Nurses who worked more 
or skipped rest breaks had significantly higher PTSD 
scores. On the other hand, Kader et al. (2021) reported 
that 74.4% of nurses experienced moderate to severe lev-
els of perceived stress in Qatar. Surprisingly, nurses with 
previous ICU experience presented less probable diag-
nosis of PTSD than those without previous ICU experi-
ence (Kader et al., 2021).

Associated risk factors

The papers whose source population were HCWs and 
provided prevalence estimates at the nurse subgroup 
level were included. However, some of these papers did 
not provide risk factors at the nurse level. Based on the 
sample overall proportion, nurses accounted for the ma-
jority of participants, and therefore, it was determined 
these papers could be kept for the risk factor analysis. 
The main risk factor for presenting PTSD was having 
a concomitant prior mental health disorder (such as 
depression and anxiety) (Alonso et  al.,  2021; Asnakew 
et  al.,  2021; Bahadirli & Sagaltici,  2021; Blanco- Daza 
et al., 2022; Chatzittofis et al., 2021; Fournier et al., 2022; 
Greenberg et al., 2021; Hickling & Barnett, 2022; Kader 
et al., 2021; Lowry et al., 2023; Mao et al., 2022; Ranieri 
et al., 2021; Wanigasooriya et al., 2020; Zhou et al., 2022), 
being a female (Alonso et al., 2021; Ayalew et al., 2022; 
Fournier et al., 2022; Gu et al., 2022; Lowry et al., 2023; 
Machado et al., 2023; Marcomini et al., 2021; Martínez- 
Caballero et  al.,  2021; Mehta et  al.,  2022; Renzi 
et  al.,  2023; Yin et  al.,  2020), having high exposure or 
direct contact with COVID- 19 patients/being a frontline 
worker (Cousin Cabrolier et al., 2023; Gonzalez Mendez 
et  al.,  2022; Guillen- Burgos et  al.,  2022; Sagherian 
et al., 2022; Yin et al., 2020), having insufficient protective 
conditions or feeling at risk during the professional prac-
tice (Asnakew et al., 2021; Cousin Cabrolier et al., 2023; 
Flateau et al., 2021; Havaei et al., 2021; Leng et al., 2021; 
Mehta et al., 2022; Wang et al., 2020), having intensive 
workload or working with 24- hour shifts (Bahadirli & 
Sagaltici,  2021; Gonzalez Mendez et  al.,  2022; Leng 
et al., 2021; Meena et al., 2022; Sagherian et al.,   2022, 
2023; Yang et  al.,  2021) and working as ICU/Isolation 
unit/sub- intensive COVID- 19 ward nurse (Azoulay 
et  al.,  2021; Leng et  al.,  2021; Li et  al.,  2021; Moon 
et al., 2021; Renzi et al., 2023). The complete representa-
tion of the risk factors is presented in (Supplementary 
material Table S5).
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Meta- analysis results of PTSD prevalence

Pooled estimates of PTSD prevalence were calculated for 
the 55 studies explicitly reporting the absolute number of 
nurses diagnosed with possible PTSD and the prevalence 
rate of PTSD symptoms (n = 40 548 nurses). All reported 
pooled prevalence estimates were back- transformed (in-
verse of the logit transformation) for presentation. The 
visual inspection of the forest plot identified a potential 
outlier (Qutishat et  al.,  2021). Externally standardised 
residuals, DIFFITS values, Cook's distances covariance 
ratios, estimates of τ2 and test for residual heterogeneity 
point to Qutishat et al. (2021; study 21) as an outlier po-
tentially contributing to high heterogeneity at the cut- off 
(2) (Figure 2).

The overall pooled PTSD prevalence was 29.1% (95% 
C.I. = 23.5%, 35.5%) using a meta- analytic random- 
effects logistic regression model. The I2 statistic was 
99.3%, the between- study variance was τ2 = 1.1811, and 
a fixed- effect heterogeneity test (Wald- type χ2 = 5967.2, 
d.f. = 54, p < 0.0001) indicated substantial heterogene-
ity across all studies (Figure 3). The regression test of 
funnel plot asymmetry indicated significant publica-
tion bias (Egger's test z = −13.4; p < 0.001); however, the 
high variability among PTSD studies (i.e. I2 > 50%; also 
see funnel plot in Supplemental material- Figure 1) lim-
its inferences from this test (Ioannidis & Trikalinos, 
2007).

Five moderators were assessed to explain this het-
erogeneity among PTSD studies: world region (China 
vs other countries), sample size (<750 vs. ≥750), study 
primary target population (Nurses vs. all HCWs), 
study period (2020; 2021; 2022; 2023) and assess-
ment instrument used (IES- R vs. Other instruments). 
Among these moderators, only study region explained 
significant variation, where the PTSD prevalence in 
China (0.173, 95% C.I. = 0.107 to 0.269, k = 13) was sig-
nificantly lower (z- test = 2.7, p = 0.007) than the preva-
lence found in other countries (0.336, 95% C.I. = 0.271 
to 0.409, k = 42) (Figure  4). There was no difference 
among studies (z- test = −0.51, p = 0.6071) with samples 
sizes smaller than 750 (0.3, 95% C.I. = 0.235 to 0.273, 
k = 43) or greater than 750 (0.263, 95% C.I. = 0.162 to 
0.397, k = 12) and no differences in PTSD prevalence 
among study periods (year 2020 = 0.237, 95% C.I. 
= 0.116 to 0.423, k = 6; year 2021 = 0.345, 95% C.I. = 0.256 
to 0.457, k = 24; year 2022 = 0.233, 95% C.I. = 0.158 to 
0.330, k = 19; year 2023 = 0.339, 95% C.I. = 0.179 to 0.547, 
k = 6; between- group Q- test = 3.49, d.f. = 3, p = 0.3214). 
Target population did not explain variation in PTSD 
prevalence (HCWs prevalence = 0.272, 95% C.I. = 0.206 
to 0.351, k = 34; nurses = 0.323, 95% C.I. = 0.230 to 0.432, 
k = 21; z- test = 0.78, p = 0.4241). Finally, the assessment 
instrument used in the studies did not explain variation 
in PTSD prevalence (IES- R = 0.32, 95% C.I. = 0.234 to 
0.420, k = 25; other instruments = 0.268, 95% C.I. = 0.197 
to 0.354, k = 29; z- test = −0.82, p = 0.4107).

DISCUSSION

This literature review explored the prevalence of PTSD 
and its associated risk factors in nurses working dur-
ing the COVID- 19 pandemic. In the general population, 
the emergence of the COVID- 19 pandemic increased 
the symptoms of psychological distress and negative 
mental health outcomes. In eight different countries, 
Xiong et  al.  (2020) detected high rates of anxiety, de-
pression, PTSD, psychological distress and stress in the 
general population. A recent meta- analysis calculated 
the prevalence of PTSD among the general population 
to be 15% (95% CI: 11% to 21%) during the COVID- 19 
pandemic (Zhang et al., 2021). The pooled prevalence of 
PTSD among nurses during the COVID- 19 pandemic in 
our meta- analysis was 29.1% (95% CI: 23.5% to 35.5%); 
therefore, much higher than that found in the general 
population.

According to Xiong et al. (2020), risk factors associ-
ated with negative mental health outcomes were being 
female, of a younger age group (≤ 40), the presence of 
chronic/psychiatric illnesses, unemployment, student 
status and frequent exposure to social/media news con-
cerning COVID- 19 (Xiong et  al.,  2020). This critical 
situation increases in frontline workers because they 
face extremely challenging scenarios, often outside or-
dinary levels of medical training and work experience. 
HCWs have been identified as a vulnerable popula-
tion for anxiety and depression during any infectious 
disease outbreak, including the current public health 
emergency (Luo et  al.,  2020). Extremely high preva-
lence rates for anxiety (33%) and depression (28%) have 
been reported among healthcare workers, the gen-
eral public, and patients with pre- existing conditions 
during the COVID- 19 pandemic (Luo et  al.,  2020). 
da Silva and Neto  (2021) suggest healthcare profes-
sionals, regardless of their age, showed significantly 
higher levels of anxiety, somatization and insomnia 
compared to professionals from other areas. Pappa 
et al. (2020) provided evidence females and nurses ex-
hibited higher rates of affective symptoms compared 
to males and medical staff. Our study identified many 
similar risk factors to both the general and HCW pop-
ulations, in addition to nurse- specific factors during 
the COVID- 19 pandemic. These include having a con-
comitant prior mental health disorder, being a female, 
having high exposure or direct contact with COVID- 19 
patients/being a frontline worker, having insufficient 
protective conditions/feeling of risk during profes-
sional practice, having intensive workload or working 
with 24- hour shifts, working as an intensive care unit 
(UCI), isolation unit or sub- intensive COVID- 19 ward 
nurse, having a young age, being afraid of being in-
fected or fear of infecting family members, lack of ex-
perience/few years in nursing and having insufficient 
work experience with COVID- 19 (for complete list see: 
Supplementary material Table S5).
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Pan et  al.  (2021) reported the number and chro-
nicity of mental health disorders reflected a graded 
dose–response relationship, in which persons with se-
vere or chronic mental health outcomes presented a 
greater impact on their mental health status, more fear 
of COVID- 19, and less positive coping strategies when 
compared with other individuals (Pan et al., 2021). This 
same sentiment was echoed in the findings of this re-
view. Persons with pre- existing mental health condi-
tions may be vulnerable to recurrence due to drastic 
changes the COVID- 19 pandemic brought upon us, 
such as stay- at- home orders, social isolation, economic 

distress, etc. Personal characteristics of nurses, such as 
being afraid of infection or having prior mental health 
co- morbidities, have been previously associated with 
increased risk for developing anxiety, depression, and 
PTSD (Azoulay et al., 2021; Giusti et al., 2020). Previous 
studies focused on previous epidemics and pandemics 
found increased workload, fear of infection, fatigue, 
and inadequate supply of personal protective equip-
ment (PPE) had a major impact on the mental health 
status of HCWs (Barello et al., 2020; Salazar de Pablo 
et al., 2020). These are also highly cited risk factors in 
this review (k = 17).

F I G U R E  2  Plot of sensitivity analyses (leave- one- out) and outlier assessment for the 55 studies included in the meta- analysis. Statistics 
include: externally standardised residuals (rstudent), DIFFITS values (dffits), Cook's distances (cook.d), covariance ratios cov.r), estimates of τ2 
(tau2.del), test for residual heterogeneity (QE.del) and relative weighting in the meta- analysis (weight).
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Being a female was another interesting risk factor for 
PTSD among nurses. This fact is consistent with previous 
studies on negative mental health outcomes in HCWs, 
which found a higher risk for PTSD in females, regardless 

of profession (D'Ettorre et al., 2020). Gonzalez- Sanguino 
et al., 2021 hypothesized that women apart from serving 
as HCWs, are also involved in other demanding activi-
ties such as being caregivers and home managers for the 

F I G U R E  3  Forest plot of the pooled prevalence for PTSD among 55 studies reporting effects of the COVID- 19 pandemic on the 
psychological health of nurses (2020–2023). Pooled prevalence estimated from a random- effects (RA) logistic regression meta- analysis model. 
Presented includes the fixed- effect weights (inverse variance) and random- effects weights (inverse variance + tau- squared) of a random- effects 
meta- analysis.

RA meta-analysis [95% CI], tau-squared = 1.181, k = 55
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family and these responsibilities may overload women, 
making them more likely to present anxiety and post- 
traumatic stress symptoms (PTSS) (Gonzalez- Sanguino 
et al., 2021). On the other hand, Song et al., 2020 found 

higher prevalence rates of PTSD among male HCWs in 
China and concluded that this difference may be due 
to the timing of the study, which was carried out later 
during the pandemic, and the mental health of the female 

F I G U R E  4  Forest plot of the pooled prevalence among China and other countries for PTSD among 55 studies reporting effects of the 
COVID- 19 pandemic on the psychological health of nurses (2020–2021). Pooled prevalence estimated from a random- effects (RA) logistic 
regression meta- analysis model. Presented includes the fixed- effect weights (inverse variance) and random- effects weights (inverse variance + 
tau- squared) of a random- effects meta- analysis.

overall RA meta-analysis [95% CI], tau-squared = 1.034, k = 55
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1.8%
1.9%
1.8%
1.9%
1.7%
1.8%
1.8%
1.8%
1.9%
1.9%
1.9%
1.9%
1.8%
1.9%
1.9%
1.8%
1.9%
1.8%
1.9%
1.9%
1.9%
1.8%
1.8%
1.9%
1.8%
1.9%
1.9%

1.9%
1.9%
1.9%
1.7%
1.8%
1.9%
1.9%
1.6%
1.9%
1.9%
1.8%
1.9%
1.9%

0.35 [0.28, 0.42]
0.29 [0.26, 0.32]
0.44 [0.35, 0.54]
0.37 [0.32, 0.42]
0.07 [0.05, 0.10]
0.47 [0.45, 0.49]
0.72 [0.68, 0.77]
0.57 [0.52, 0.62]
0.52 [0.40, 0.64]
0.88 [0.81, 0.93]
0.45 [0.40, 0.51]
0.37 [0.31, 0.42]
0.27 [0.22, 0.32]
0.02 [0.00, 0.14]
0.28 [0.19, 0.39]
0.40 [0.33, 0.47]
0.26 [0.23, 0.30]
0.27 [0.21, 0.34]
0.45 [0.40, 0.51]
0.62 [0.48, 0.75]
0.74 [0.66, 0.81]
0.10 [0.07, 0.15]
0.15 [0.10, 0.23]
0.20 [0.16, 0.24]
0.23 [0.20, 0.26]
0.47 [0.46, 0.49]
0.37 [0.32, 0.41]
0.17 [0.11, 0.25]
0.49 [0.44, 0.54]
0.25 [0.22, 0.28]
0.20 [0.13, 0.29]
0.33 [0.30, 0.36]
0.25 [0.18, 0.34]
0.11 [0.09, 0.13]
0.40 [0.34, 0.47]
0.36 [0.31, 0.41]
0.15 [0.12, 0.19]
0.16 [0.13, 0.21]
0.32 [0.28, 0.37]
0.71 [0.64, 0.77]
0.59 [0.53, 0.65]
0.25 [0.24, 0.27]

0.13 [0.11, 0.16]
0.10 [0.09, 0.12]
0.06 [0.05, 0.06]
0.04 [0.02, 0.07]
0.17 [0.12, 0.23]
0.11 [0.09, 0.13]
0.62 [0.57, 0.67]
0.06 [0.02, 0.13]
0.55 [0.53, 0.56]
0.60 [0.57, 0.63]
0.11 [0.09, 0.14]
0.29 [0.25, 0.33]
0.12 [0.09, 0.14]

0.29 [0.23, 0.35]

Study Proportion [95% CI]
Events Total FixedRandom

WeightsPTSD

China (k = 13)

Other Countries (k = 42)

0.17 [0.11, 0.27]  RA meta-analysis of China: z-test = -5.46, p < 0.001

0.34 [0.27, 0.41]  RA meta-analysis of Other: z-test = -4.26, p < 0.001
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HCWs may have gradually improved over time (Song 
et al., 2020). However, Song et al., 2020 was not included 
in this review because it was excluded during quality 
assessment. Only one included study also listed being 
male as a risk factor (Qutishat et al., 2021). They stated 
their results may be due to females being more likely to 
seek social support. Women have been shown to be more 
aware of their feelings/experiences and are less hesitant 
of expressing their emotions; this behaviour may lead to 
a self- regulation of emotions which in turn can reduce 
the impact of stressors over time (Neitzke, 2016).

Being a younger nurse was also found to be a risk fac-
tor for PTSD. A study carried out in the general popu-
lation determined that older adults have fewer negative 
emotions and better mental health status than younger 
adults during the COVID- 19 pandemic (Bruine de 
Bruin,  2021). It is also possible that older nurses have 
more experience with public health emergencies and are 
better prepared professionally and psychologically to 
cope with overwhelming situations. Like this hypothe-
sis, an Italian commentary focusing on organisational 
changes for nursing management techniques found that 
recently graduated nurses might have a difficult time 
delivering optimum quality of care during public health 
emergencies (Bambi et al., 2020).

During the first stage of the COVID- 19 pandemic, 
many countries faced a lack of PPE leading to in-
creased levels of stress and insecurity among HCWs. 
Among nurses from Michigan, Arnetz et  al.  (2020) 
found an inversely proportional relationship between 
adequate access to PPE and negative mental health 
outcomes. In this study, nurses lacking access to ade-
quate PPE were more likely to present symptoms of de-
pression, anxiety, and PTSD. The severity of PTSD in 
the nurse group decreased as the PPE access increased 
(Arnetz et al., 2020). Unfortunately, the lack of access 
to PPE is still a reality for many HCWs, especially in 
developing countries with low health care expenditure. 
In many cases, barrier devices are perceived by front-
line workers as an extension of their ability to defend 
themselves against infectious pathogens. This extra 
shield may reduce the perception of danger against 
contagious respiratory infections (Giorgi et al., 2020). 
Therefore, it is necessary to emphasise the importance 
of providing HCWs with adequate healthcare infra-
structure and anti- contagion measures to inspire trust 
and psychological resilience against negative mental 
health outcomes.

Regarding the clinical setting, increased risk for 
PTSD was observed in nurses working in inpatient set-
tings (ICU or sub- intensive COVID- 19 wards). Exposure 
to constantly stressful/tragic experiences in ICU wards 
may have a significant impact on the mental health of 
nurses.

The aforementioned associated risk factors show 
the need for policy enactment to protect nurses from 
the huge psychological burden of traumatic events 

related to the COVID- 19 pandemic. Firstly, more at-
tention should be directed at nurses presenting with 
the described predictors of increased risk for PTSS 
(being a nurse vs other HCW group, being a young 
nurse, presenting pre- existing mental health con-
ditions, working as an intensive care unit (ICU), 
Isolation unit or sub- intensive COVID- 19 ward nurse 
and being a female). Therefore, healthcare institu-
tions must ensure the proper and timely dissemina-
tion of supportive resources related to COVID- 19. 
For example, passive educational training through 
email, pamphlets, and websites has been shown to 
be effective in reducing PTSS in nurses experiencing 
high stress levels. Basic information on the natural 
history of the disease and effective control measures 
can lower the risk for stress symptomatology among 
HCW (Chew et al., 2020). Additionally, hospital man-
agement and administrations should always anticipate 
the impact of public health emergencies on the mental 
health of their HCWs and provide sufficient training 
in evidence- based anticipatory techniques for coping 
with stressful events, such as the ongoing pandemic. 
These interventions may reduce the prevalence rates of 
PTSD among nurses and encourage them to support 
other colleagues after facing adverse situations (Guay 
et  al.,  2019). Theorell,  2020 recommends the applica-
tion of supportive leadership to minimise the impact of 
stressful events on the mental health of HCWs during 
the COVID- 19 pandemic. This includes providing flex-
ible work schedules (adaptable to ever- changing situ-
ations), promoting adequate sleep hygiene, providing 
social support to family members, including HCWs 
in decision making, facilitating good coping mecha-
nisms and implementing cultural experiences, such as 
easy electronic access to movies, concerts and lectures 
during leisure time (Theorell, 2020).

There are several strengths and limitations in this re-
view. To our knowledge, this is one of the most complete 
syntheses that explore the prevalence and risk factors for 
PTSD (excluding other mental health conditions such 
as anxiety and depression) in the nurse subpopulation 
during the global COVID- 19 pandemic. Additionally, 
the multi- national and multi- regional nature of this 
study was able to capture a representative population 
size. Therefore, the mental health characteristics ob-
served in the study participants may be generalised with 
some degree of confidence.

Variations in prevalence rates across studies were 
noticed, probably due to the implementation of various 
measurement scales, reporting patterns and possibly 
international/cultural differences among populations. 
This heterogeneity across studies is one of the major 
limitations that we observed. The various assessment 
scales implemented had different cut- off values. Thus, 
the threshold criteria for case definition varied among 
studies. Some studies compared HCW subpopulations, 
while other compared nurse population in different 
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wards. Although we included studies from 18 countries, 
sampling bias may exist as most of the study participants 
were captured in China. Moreover, we only included 
publications in the English and Spanish language, which 
may have affected publication bias.

CONCLUSION

This systematic literature review and meta- analysis ex-
amined the prevalence of PTSD in nurses, as a specific 
subgroup of HCWs and stressed the associated risk fac-
tors. Relatively high prevalence rates of PTSD were re-
ported in most studies, leading the pooled estimate to be 
higher than a recent PTSD estimate for the general pop-
ulation during the COVID- 19 pandemic The main risk 
factors associated with PTSD included having a con-
comitant prior mental health disorder, being a female, 
having high exposure or direct contact with COVID- 19 
patients, having insufficient protective conditions/feel-
ing of risk during professional practice, having intensive 
workload or working with 24- hour shifts and working as 
ICU/Isolation unit/sub- intensive COVID- 19 ward nurse. 
These findings can help to prioritise and quantify sup-
port needs for nurses and inform tailored mental health 
interventions to enhance resilience among this HCW 
group and mitigate their vulnerabilities.

RELEVA NCE FOR CLIN ICA L  
PRACTICE

Our findings confirmed that the COVID- 19 pandemic 
was associated with significant levels of PTSD among 
frontline nurses globally (29.1%). This study highlighted 
the main risk factors associated with PTSD among 
nurses (having prior mental health co- morbidities, being 
a female, having direct contact with COVID- 19 patients, 
having insufficient protective conditions and having in-
tensive workload). This new knowledge can help health 
authorities design future psychological, social, and ad-
ministrative interventions to mitigate the heavy psycho-
logical distress that nurses face during COVID- 19 waves 
and/or future pandemics.
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