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Abstract. Background and aim: Burnout and post-traumatic stress disorder (PTSD) among frontline nurses
working with COVID-19 patients during the initial phase of the pandemic (2020) have been described
by several studies. Therefore, this study aimed to systematically synthesize evidence regarding burnout and
PTSD among nurses engaged in the frontline during the COVID-19 pandemic, highlighting their risk and
protective factors. Methods: A systematic review was performed (PROSPERO: CRD42021227939), search-
ing literature published in 2020 on Pubmed, Scopus, CINAHL, and PsycInfo. We quantitatively pooled
means of included studies measuring burnout and PTSD with the same tools. Resu/ts: Twenty-five studies
were included in this review. Seven (3766 nurses) were included in the meta-analysis for estimating means of
depersonalization and emotional exhaustion assessed using the Maslach Burnout Inventory, respectively: 7,40
(95%CI=6,00-8,80) and 22,82 (95%CI=19,24-26,41). Likely, 12 studies were used to estimate two pooled
means for PTSD, one for six studies adopting the Impact of Event Scale-Revised (1551 nurses), and six
adopting the PT'SD Scale for DSM-5 (8547 nurses). The main risk and protective factors of both outcomes
were female sex and younger age, work-related variables, and physical and mental factors, such as concerns,
skin lesions from wearing personal protective equipment. Conclusions: This systematic review portrayed the
situation described in literature during 2020 on nurses’ burnout and PTSD during the COVID-19 pan-
demic. Although the outcomes’levels described in the included studies are diverse, the broad situation appears
alarming, and supportive multi-level strategies, considering individual and system-level, should be planned to
decrease the described worsening scenario within the clinical settings avoid middle and long-term negative
consequences.
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Introduction

On 11 March 2020, the World Health Organiza-
tion (WHO) declared the spreading of the Corona-
virus-Disease-2019 (COVID-19) as a pandemic (1).
Globally, as of 20 January 2021, almost 100 million
COVID-19 confirmed cases, and more than two mil-
lion deaths had been reported (2). The COVID-19

pandemic has revolutionized care scenarios and posed
significant challenges to healthcare workers (HCWs).
For instance, since the beginning of the COVID-19
outbreak in Italy, roughly 100 thousand COVID-19
cases have been diagnosed among HCWs (median age
equal to 47 years) (3). The risk of being infected was
not the only burden for HCWs; in fact, poor men-
tal health outcomes have been detected as relevant
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among HCWs worldwide (4-6). In particular, front-
line HCWs are the most at-risk professionals (5,7),
and although all HCWs currently experience a psy-
chological toll, nurses have been previously recognized
to report higher risks of burnout and post-traumatic
stress disorder (PTSD) (8).

The global nursing workforce is equal to 27.9 mil-
lion nurses, and 19.3 million are professional nurses,
confirming that they are the largest occupational group
in the healthcare sector, accounting for approximately
59% of HCWs globally (9). During the current COV-
ID-19 pandemic, nurses have been recognized to play
a pivotal role in managing clinical and organizational
challenges (10), providing direct care in close physi-
cal proximity to positive patients (11). Besides, nurses
often face a substantial workload, acknowledging
the frequent nurse’s unbalanced ratio per patient (in
some contexts higher than ten patients to one nurse)
and increased clinical complexity of inpatients (12).
This challenging situation can jeopardize their mental
health, as described by several empirical studies that
have already described as alarming the burnout and
PTSD levels in nurses during the current COVID-19
pandemic (8,13,14).

More precisely, among HCWs, nurses have been
described as the most exposed professional group to
burnout (15). Without preventive and supportive
strategies, burnout could have severe consequences for
patients, other HCWs, healthcare organizations, as it
could negatively affect patient safety and the overall
quality of care (15). Previous evidence demonstrated
that during critical situations, such as influenza pan-
demics, nurses are at risk of developing psychologi-
cal distress (16), triggering emotional exhaustion and
depersonalization, which are components of burnout
(17). In addition, previous research showed that PT'SD
symptoms in HCWs (including nurses) were detected
with rates ranging from 11 to 73.4% during outbreaks
(18), and these symptoms lasted after 1-3 years in 10-
40% of cases (19).

Although a recent systematic review summarized
the evidence regarding mental health outcomes in
HCWs during the COVID-19 pandemic, highlight-
ing increased levels of burnout (ranging from 3.1 to
43.0%) and PTSD (ranging from 7.4 to 37.4%) (20),
the specific literature on nurses’ mental health out-

comes still remains not synthesized. This gap con-
tributes to limit the up-to-date understanding of the
estimates regarding burnout levels and PTSD among
nurses (11). Considering that nurses represent more
than half of all HCWs globally (9), a specific focus
on summarizing literature regarding their burnout and
PTSD levels could help frame an updated appraisal
on the current global scenario. This appraisal could be
useful to inform decision-makers for planning sup-
portive and preventive strategies for sustaining nurses’
mental health in a middle and long term perspective.

Aim

This study sought to systematically synthesize
evidence regarding burnout and PTSD among nurses
engaged in the frontline during the COVID-19 pan-
demic, highlighting their risk and protective factors.

Materials and methods

Design

This study was a systematic review with meta-
analysis to estimate the pooled means of burnout and
PTSD; as reported in Supplementary File 1, the
Preferred Reporting System for Systematic Reviews
(PRISMA) statement guided the study reporting (21).
The research questions used to operationalize the study
aim were: (a) What is the impact of the SARS-CoV-2
pandemic on burnout and post-traumatic stress disor-
der among nurses working at the frontline? (b) What
are the risk factors for burnout and post-traumatic
stress disorder among frontline nurses during the
COVID-19 pandemic? (c) What factors could miti-
gate the psychological impact of the COVID-19 pan-

demic on the well-being of frontline nurses?

Search strategy

We performed a systematic search of the literature,
consulting PubMed, CINAHL, Scopus, and PsycIN-
FO databases in December 2020 and January 2021.
We also considered Google Scholar for performing a
citation tracking of the included studies as a secondary
data source. The search process was performed inde-
pendently by two authors, who followed the PRISMA

flowchart phases: identification, screening, eligibility,
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and inclusion. In the identification phase, the queries
for performing the electronic searches in the different
databases were developed and adopted to perform the
searches. After identifying all the potential records
and excluding the duplicates, the screening phase was
based on each title/abstract’s reading for excluding the
articles that did not meet the systematic review’s in-
clusion/exclusion criteria. The remained records were
considered eligible; thus, the articles were retrieved
in full-text and evaluated following the pre-identified
strategy of the quality appraisal. All the articles show-
ing moderate/good quality were included in this sys-
tematic review.

The queries developed in the identification phase
are described in Supplementary File 2. A consensus
discussion between two authors was performed for
each phase of the PRISMA flowchart. The follow-
ing inclusion criteria were considered: (a) empirical
research among nurses working against COVID-19,
(b) published in English, (d) between March and De-
cember 2020, (e) containing an indexed abstract, and
(f) measuring burnout and/or PTSD with valid and
reliable tools. The low-quality appraisal in the eligibil-

ity phase was the only exclusion criteria.

Study selection process

As described in Figure 1, the electronic search-
es identified 1027 records from the developed que-
ries (n=714 in PubMed; n=227 in Scopus; n=71 in
CINAHL; n=15 in PsycINFO) and 16 additional re-
cords derived from the citation tracking of the eligible
studies. After removing the duplicates (n=129), two
authors screened 914 titles and abstracts. In this phase,
869 records were excluded as they did not measure
burnout and/or PTSD. From the remaining 45 arti-
cles, two authors verified from the abstract if inclusion
criteria were met, and 20 articles were excluded due to
(a) 13 articles did not present data about nurses, (b)
one study did not measure burnout and/or PTSD, (c)
five measured other mental health outcomes, and (d)
one study was not referred to the burnout or PTSD
referred to the COVID-19 pandemic. The 25 eligible
articles (ten focused on burnout and 15 on PTSD)
were then retrieved in full-text and evaluated for their
content and quality by following the strategy described
in the quality appraisal section. Accordingly, all the 25

eligible studies were included in this systematic review.

However, only seven out of the ten studies re-
porting burnout have presented mean and variance of
the burnout sub-scales measured with the same tool
(emotional exhaustion and depersonalization, assessed
using the Maslach Burnout Inventory, MBI). For this
reason, these seven studies were included in a meta-
analysis, while the remaining studies were narratively
synthesized. Likely, six studies measured PTSD using
the Event Scale-Revised (IES-R), and six other stud-
ies measured PTSD using the PTSD checklist for
DSM-5 (PCL). For this reason, pooling the means of
studies adopting IES-R and means of those adopting
PC was feasible in two meta-analysis models. The re-
maining three studies on PTSD and the risk and pro-
tective factors of burnout and PTSD were narratively
synthesized.

Data extraction, quality appraisal, and risk of bias

Two authors extracted the relevant data from the
articles or contacting the author of reference of the eli-
gible studies throughout a structured extraction form.
The following extraction format was adopted: first au-
thor/year/country, aim, sample/setting, study design,
study period, measurement tools, study design, results.
A consensus discussion was adopted to solve any disa-
greements between authors in the phase.

Total identified records by queries: 1027
o PubMed: 714
o CINAHL:71
o Scopus:227
o PsycINFO: 15

Citation tracking of eligible
articles performed in Google
Scholar: 16

\/

l Records after duplicates removed (N=914) ‘

n° 869 were excluded with
motivation

914 records were screened
45 records were retrieved in full-text n° 20 articles were excluded
given a motivation
25 studies were included (10 mainly focused
on burnout; 15 on PTSD)

|

Quantitative estimates of:
Burnout - depersonalization (7 studies)
Burnout — emotional exhaustion (7 studies)
PTSD (12 studies)

Identification

Screening

Eligibility

Inclusion

Figure 1. PRISMA flowdiagram
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The STROBE checklist for observational studies
was used to evaluate the selected studies’ methodologi-
cal quality (22). Two authors performed the methodo-
logical evaluation, and the Fleiss’ kappa was employed
to determine the agreement between raters. In case of
disagreement (low values of Fleiss’ kappa), a consen-
sus discussion was planned to align possible different
views in performing the evaluation. The evaluation of
the methodological quality is reported in Supplemen-
tary File 3. However, the STROBE is not an adequate
tool for assessing the risk of bias, as it was developed to
evaluate the methodological and reporting quality. For
this reason, once study with moderate and high quality
was included in this systematic review, as per previous
studies, we used the adapted Newcastle Ottawa Scale
(NOS) to assess their risk of bias (23), considering an
overall rating equal to or higher than five as a moderate
risk of bias, and higher than six as a low risk of bias.
Statistical analysis

Based on the availability of the descriptive data
derived from the same measurement tool for assessing
burnout (MBI) and PTSD (IES-R and PCL), a quan-
titative mean pooling of emotional exhaustion (six
studies), depersonalization (six studies), PTSD meas-
ured by IES-R (six studies), and PTSD measured by
PCL (six studies), was feasible. Accordingly, the means
of the original studies aggregated per tool specific-out-
comes were quantitatively pooled and reported using
a pooled mean values as the effect size of the model
with 95% confidence intervals (95% Cls). Given that
the included studies had an observational design, we
assumed a high potential for statistical heterogeneity
between studies, and accordingly, a random-effects
model was used to calculate the pooled effects. Het-
erogeneity was assessed by the random effect model
of the inverse variance, and its magnitude was esti-
mated by chi-squared (Q) and I-square statistics (I2).
As evaluating the publication bias using the compari-
son-adjusted funnel plot was used could be misleading
in analyses with few included studies, we assumed a
moderate risk of publication bias beyond a funnel-plot
evaluation. Analyses were run using the Comprehen-
sive Meta-Analysis software (version 2.2.057, Biostat,
Englewood, USA).

Results

Description of the included studies

This systematic review included 25 observational
studies: 10 studies (24,25,34-43,26,44—-48,27-33)
were mainly focused on burnout and 15 studies (26—
29,32,40,42,45,48) were mainly referred to PTSD
(24,25,39,41-43,46,47,30,31,33-38). The majority of
the included studies (n=14) were performed in Asia
(12 studies in China, one in Singapore, one in South
Korea) (24,28,44,46-48,29,30,32-36,39), followed by
eight studies conducted in Europe (three studies in
Italy, one in Germany, one in Turkey, one in Spain, one
in Finland, and one in Poland) (25-27,31,38,41-43),
two in North America (one in the United States of
America, one in Canada) (37,45), and one in the Mid-
dle East (Iran) (40).

Notably, Table 1 shows a summary of the main
characteristics and results of the included studies. The
studies measuring burnout (emotional exhaustion
and depersonalization) using the same tool (MBI)
and reporting means and variances were seven (26—
29,32,45,48), including a total of 3766 nurses. Six
studies measured PTSD using PCL in 8547 nurses
(30,33,36,43,46,47) and six studies assessed PTSD
with IES-R in 1551 nurses (24,25,31,34,35,41). Three
studies measured PTSD with other tools enrolling a
total of 1435 nurses (39,42,45).

Risk of bias in included studies

Table 2 describes the evaluation of the risk of
bias. The sample’s representativeness, the adoption
of valid and reliable tools, and the adopted statisti-
cal tests were considered adequate in all the included
studies. The sample size was justified in seven studies
(31,32,34,40,45-47). 'The response rate was justified
and adequate in 18 studies (24,25,40,43-48,26,27,30~
34,37). Overall, 19 studies reported a moderate risk of
bias (24,25,37-44,48,26-30,33,35,36), and six studies
showed low risk of bias (31,32,34,40,45-47).

Pooled means of depersonalization and emotional
exhaustion (burnout)

The model for quantitatively pooling the
means of the seven studies measuring deperson-
alization using MBI showed moderate heterogeneity
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Table 2. Adapted Newcastle-Ottawa Scale (NOS) for assessing the risk of bias of nonrandomised studies

Total
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First author
(year)

RC

CA
RC

Barello et al. (2020)

CA
RC

Zerbini et al. (2020)

CA
RC

Ruiz-Fernindez et al. (2020)

CA
RC

Hoseinabadi et al. (2020)

CA
RC

Chen et al. (2020)

CA
RC

Hu et al. (2020)

CA
RC

Guixia et al. (2020)

CA
RC

Zhang et al. (2020)

CA
RC

Sagherian et al. (2020)

CA
RC

Tan et al. (2020)

CA
RC

Song et al. (2020)

CA
RC

Wang, Y. X. et al. (2020)

CA
RC

Si et al. (2020)

CA
RC

Li et al. (2020)

CA
RC

Nowicki et al. (2020)

CA
RC

Cai et al. (2020)

CA

Wang, Y. et al. (2020)
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Table 2. Adapted Newcastle-Ottawa Scale (NOS) for assessing the risk of bias of nonrandomised studies

Selection — Outcome
w - g 2
¢ 2 g 85 o -
B | 2| o E |2 5%z =8 | . % B
First author 3 £ g" = 'q'é _5 LEJ = S =2 g g = Ex
2 | 88| o E |E€ 222 28 | 5| B ® | Total
(year) 2 s 8 = 2 g 1) §—5 ) | = @ 8 g 2
~ g2 ) $ |zggE= g8 | 88| E =
SS| & | £ [g55E | ES <3| £ | €
5 z |[REEF | Iz ”
RC 1 1 1 1 1 1 1 0 7
ahin et al. (2020)
CA 1 1 1 1 1 1 1 0 7
RC 1 0 1 1 1 1 1 0 6
Leng et al. (2020)
CA 1 0 1 1 1 1 1 0 6
RC 1 0 0 1 1 1 1 1 6
Jo et al. (2020)
CA 1 0 0 1 1 1 1 1 6
RC 1 0 1 1 1 1 1 0 6
Nie et al. (2020)
CA 1 0 1 1 1 1 1 0 6
RC 1 0 1 1 1 1 1 0 6
Gorini et. al (2020)
CA 1 0 1 1 1 1 1 0 6
RC 1 0 1 1 1 1 1 0 6
Bassi et al. (2021)
CA 1 0 1 1 1 1 1 0 6
RC 1 0 0 1 1 1 1 0 5
Haravuori et al. (2020)
CA 1 0 0 1 1 1 1 0 5
RC 1 0 1 1 1 1 1 0 5
Crowe et al. (2020)
CA 1 0 1 1 1 1 1 0 5

(I*=36,46%). The forest plot of the model is depicted
in Figure 2. The model’s overall effect size showed that
depersonalization on the 3766 nurses enrolled in the
seven studies has a pooled mean of 7,40 (95%CI=6,00-
8,80) (26—29,32,45,48).

The model for quantitatively pooling the means
of the seven studies measuring emotional exhaustion
using MBI showed low heterogeneity (I*=11,99%).
The forest plot of the model is depicted in Figure 2.
The model’s overall effect size showed that emotional
exhaustion on the 3766 nurses enrolled in the seven
studies has a pooled mean of 22,82 (95%CI=19,24-
26,41) (26-29,32,45,48).

Pooled means of PTSD

The model for quantitatively pooling the means of
the six studies measuring PT'SD using IES-R showed
moderate heterogeneity (I2=54,7%). The forest plot of
the model is depicted in Figure 3. The model’s over-

all effect size showed that PT'SD on the 1551 nurses
enrolled in the six studies has a pooled mean of 23,99
(95%CI=20,77-27,21) (24,25,31,34,35,41).

The model aimed at pooling the means of the six stud-
ies measuring PTSD using PCL showed low het-
erogeneity (I?=4,6%). The forest plot of the model is
depicted in Figure 3. The model’s overall effect size
showed that PTSD on the 8547 nurses enrolled in the
six studies has a pooled mean of 29,43 (95%CI1=26,23-
32,64) (24,25,31,34,35,41).

Risk and protective factors of burnout

The main risk factors associated with burnout
(depersonalization and emotional exhaustion) were
sex, age, education, work-related variables, and physi-
cal and mental factors, as described in Table 3 . Con-
sidering the heterogeneity of risk factors in the in-
cluded studies, a quantitative pooled analysis for esti-
mating their effects on burnout was not feasible. Three
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Burnout: Pooled means and 95%Cls
Study name Outcome Statistics for each study Mean and 95% Cl
Standard Lower Upper Relative
Mean error  Variance limit limit Z-Value p-Value Total weight
Barello et al. 2020 DP 5,800 0,307 0,094 5199 6,401 18,900 0,000 333 . 14,72
Zerbini etal. 2020 DP 7,890 0,626 0,392 6,663 9117 12,602 0,000 45 -._ 13,55
Chen et al. 2020 DP 5,200 0,147 0,022 4913 5487 35455 0,000 900 . 15,03
Hu et al. 2020 DP 6,770 0,157 0,025 6,462 7,078 43,095 0,000 2014 - 15,02
Zhang et al. 2020 DP 8,700 0,725 0,526 7,279 10,121 11,999 0,000 107 _._ 13,08
Sagherian et al. 2020 DP 11,980 0,425 0,181 11,147 12,813 28,180 0,000 275 .. 14,36
Guixia & Hui 2020 DP 5,780 0,455 0,207 4,889 6,671 12,716 0,000 92 ... 14,25
7,402 0,713 0,509 6,005 8,800 10,380 0,000 3766 ’
6,75 13,50
Barello et al. 2020 EE 22,800 0,630 0,397 21,565 24,035 36,179 0,000 333 . 14,75
Zerbini etal. 2020 EE 19,000 1,342 1,800 16,370 21,630 14,162 0,000 45 13,89
Chen et al. 2020 EE 18,700 0,317 0,100 18,079 19,321 59,053 0,000 900 14,95
Hu et al. 2020 EE 23,440 0,308 0,095 22,837 24,043 76,227 0,000 2014 . 14,95
Zhang et al. 2020 EE 23,000 2,078 4320 18,926 27,074 11,066 0,000 107 + 1258
Sagherian et al. 2020 EE 33,360 0,687 0,472 32,014 34,706 48,570 0,000 275 . 14,70
Guixia & Hui 2020 EE 19,200 1,143 1,306 16,960 21,440 16,803 0,000 92 14,18
22,822 1,829 3,347 19,237 26,408 12,475 0,000 3766 ’
17,50 35,00
Figure 2. Pooled means of depersonalization and emotional exhaustion
PTSD : Pooled mean and 95% CI
Study name Outcome Statistics for each study Mean and 95% CI|
Standard Lower  Upper Rx:;::":
Mean error Variance limit limit ZValue p-Value Total
Nowicki et al. 2020 PTDS - IES-R 27,900 0,499 0,249 26,922 28,878 55886 0,000 325 | | 1728
Cai etal. 2020 PTDS - IES-R 23410 0,890 0,793 21,665 25155 26,297 0,000 348 k. 16,71
Sahin et al. 2020 PTDS - IES-R 21,000 0,816 0,665 19,401 22,599 25745 0,000 254 = 16,84
Joetal 2020 PTDS - IES-R 13,670 1,073 1152 11,567 15773 12738 0,000 149 =B~ 16,35
Nie etal. 2020 PTDS - IES-R 28,050 0,912 0832 26,263 29,837 30,757 0,000 263 = 16,67
Gorini etal. 2020 PTDS - IES-R 29,790 1,163 1,354 27,510 32,070 25605 0,000 212 - 16,15
23,992 1,643 2701 20771 27,213 14,600 0,000 1551 <>
Song et al. 2020 PTDS - PCL 29,750 0,113 0,013 29529 29,971 264,249 0,000 7500 || 17,38
Wang YX et al. 2020 PTDS- PCL 27,500 1177 1385 25194 29806 23,371 0,000 104 -~ 15,97
Lietal. 2020 PTDS - PCL 34,700 0,668 0,446 33,391 36,009 51962 0,000 356 ] 16,92
Wang Y etal. 2020 PTDS - PCL 27,000 0,879 0774 25276 28,724 30,698 0,000 202 h 2 16,57
Leng etal. 2020 PTDS - PCL 24,620 0,717 0514 23,215 26,025 34,348 0,000 90 = 16,84
Bassi etal. 2021 PTDS - PCL 32,870 1,017 1,033 30,978 34,962 32,433 0,000 295 - 16,31
29,433 1,636 2675 26,228 32,639 17,995 0,000 8547 <<
10098
18,25 36,50

Figure 3. Pooled means of PTSD

studies reported that female nurses showed higher
levels of emotional exhaustion (27,32,44). One study
showed that nurses under 30 years were more likely
to experience burnout (29). Higher educated nurses’
role was uncertain in influencing burnout; however, it
seems that nurses with higher education (practition-
ers) reported slightly higher levels of burnout (44).
One study reported that among work-related risk fac-

tors, higher employment time, higher time spent with
positive patients, and lower availability of resources for
treating patients were associated with higher burnout
levels (40). Likely, working in COVID-19 hospitals
and intensive care units were described as risk factors
of burnout (32). Another risk factor was given by the
organization’s need underpinning the necessity to re-
locate a nurse to a new ward to face the challenges
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Table 3. Risk and protective factors of burnout

Risk factors Study Association, 95% CI P-value
Sex
Female Barello et. al (2020) F1.312=12.444; np2=.038. M(female)= 24.05 p<.001
+11.57; M(male)=18.74+12.65
Chen et al. (2020) OR(EE): 1.30 (1.09-1.54) P=.003
Tan et. al (2020) B=0.03 (0.00-0.07) P=.051
Age, years
<30 years Zhang et al. (2020) OR(EE): 2.96 (0.11-5.82) p=0.042
Education
. Tan et. al (2020 Degree=0.10 (0.04-0.16); =.001;
Low vs. High o ﬁﬁ Dip%oma= 0.09( (0.03-0.12) };=.003
Work-related variables
Employment Type Sarboozi Hoseinabadi = 0.128 (0.00-0.034) p=-047
et al. (2020)
Experience in caring for Covid-19  Sarboozi Hoseinabadi B=0.175 (0.027-0.164) p=.006
infection et al. (2020)
Hospital resource for treatment of ~ Sarboozi Hoseinabadi B=-0.128 (-0.001-1.00) p=-047
Covid-19 et al. (2020)
Worked in a Covid-19 designed hospital ~ Chen et al. (2020) OR(EE): 1.26 (1.17-1.36); P< .001;
OR (DP): 1.21(1.12-1.31) P<.001
Worked in critical care units Chen et al. (2020) OR(EE):1.23 (1.12-1.33); P<.001;
OR (DP): 1.15 (1.06-1.25) P-.001
Worked in a Covid-19- related Chen et al. (2020) OR(EE): 1.16 (1.04-1.29); P=.006; P=.001
department OR (DP): 1.20 (1.08-1.33)
Professional title (junior) Hu et al. (2020) MEE(+SD): 23.82 (+13.94), r/t = 2.116; 0.01<p<0.05;
MDP(+SD): 7.07 (+7.22), /t =3.395 0.001 <p < 0.01
Wouhan as original working place (yes) Hu et al. (2020) MEE(+SD): 23.88 (x13.58), 1/t = 11.364; p< .001
MDP(2SD): 7.42(+7.19), 1/t =5.988
Working wards changed (yes) Hu et al. (2020) MEE(£SD): 22.65 (+13.63), r/t = -1.965; 0.01<p<0.05;
MDP(:SD): 7.33(+7.49), 1/t =2.671 0.001 <p < 0.01
Work experience, years Sagherian et al. M(<2years): 11.68 (+7.07); p=.002
(2020) M(3-8years): 12.28 (+6.89);
M(9-14years): 11.70 (+7.56);
M(=15years): 9.08 (+6.70); F(DP): 5.11
Working time in quarantine areas (220~ Zhang et al. (2020) OR(EE):2,72 (0.02-5.42); p=0.049;
hours) OR(DP): 1.14 (0.10-2.19) p=0.033
Average worked hours per week in the Sagherian et al. M(<40h): 31.89 (x12.14); p=-050
past month (2020) M(>40h):34.38 (+11.24); AEE): -1.97
Duration of shift, hours Tan et. al (2020) B 8 to<12= 0.06 (0.01-0.10); p=.015;
B >12=0.16 (0.10-0.23) p<.001
Sagherian et al. M(extended): 11.55 (£7.04); p=-019
(2020) M(traditional): 9.16 (+6.94); #DP): 2.36
Work status Sagherian et al. M(Full time): 10.93 (26.93); M(Part Time): p=-037
(2020) 13.04 (+7,78); ADP): -2.09
30-min breaks Sagherian et al. M(rarely/never): 35.05 (+11.79); p=.005
(2020) M(sometimes): 33.36 (x11.62);
M(often/always): 30.60 (+11.80); F(EE): 5.37
Un-confidence in caring for Covid-19 Hu et al. (2020) MEE(£SD): 28.12 (¢13.43), r/t =12.782; p< .001
patients MDP(£SD): 7.94(+7.13), 1/t =6.020
Un-confidence in self-protection Hu et al. (2020) MEE(SD): 28.36 (x13.21), 1/t =14.577, p< .001

MDP(+SD): 8.06 (+7.17), 1/t =7.144
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Table 3. Risk and protective factors of burnout

Risk factors Study Association, 95% CI P-value
Evaluation of working safety while caring ~ Hu et al. (2020) MEE(+SD): 28.48 (+13.18), r/t =14.651; p< .001
for Covid-19 (Unsafe) MDP(+SD): 8.07 (£7.24), r/t =7.019
Not Believe in family’s readiness to cope  Hu et al. (2020) MEE(+SD): 29.88 (+13.00), 1/t =14.064; p< .001
with the COVID-19 outbreak MDP(2SD): 8.27 (£7.23), r/t =6.042
Not Believe in colleagues’ readiness to Hu et al. (2020) MEE(+SD): 31.33 (x13.17), 1/t =13.612; p< .001
cope with the COVID-19 outbreak MDP(+SD): 8.80 (+7.36), r/t =6.386
Not Believe in hospital’s readiness to cope  Hu et al. (2020) MEE(=SD): 32.39(x13.12), r/t =14.278; p< .001
with the COVID-19 outbreak MDP(+SD): 9.01 (£7.48), r/t =6.364
Redeployed (vs. Offsite) Tan et. al (2020) B Onsite(low risk)= 0.18 (0.05-0.29); B p=.007;
Onsite(high risk)= 0.17 (0.05-0.28) p=.005
Individual assessment of training quality ~ Tan et. al (2020) B Neutral or worse= 0.25(0.16-0.35); B No p<.001
(vs. good or better) training received= 0.24 (0.12-0.37)
Physical and mental factors
Skin lesion Hu et al. (2020) r EE=0.182 p< .001
Fear of infection Zerbini et al. (2020) p(MBI exhaustion): 0.33 p=-0004
Stress at work Zerbini et al. (2020) p(MBI exhaustion):0.62; p(MBI p<.0001;
depersonalization): 0.21 p=.0242
Covid-19 related job stress Sarboozi Hoseinabadi B=0.350 (0.068-0.138) p< .001
et al. (2020)
Compassion fatigue Ruiz-Fernindez B=0.576 (t= 18.643) p<.0001
et al. (2020)
Anxiety Guixia et al. (2020) B=0.491(t= 5.409) p=.000
Tan et. al (2020) B score> 8= 0.25 (0.22-0.28) p<.001
Hu et al. (2020) r EE=0.637; rDP= 0.417 p<.001
Depression Hu et al. (2020) r EE=0.569; rDP= 0.406 p<.001
Tan et. al (2020) B score> 8= 0.23 (0.19-0.62) p<.001
Protective factors
Study Association, 95% CI P-value
Work-related variables
Cared for patients with Covid-19 Chen et al. (2020) OR (Dp): 0.85 (0.72-0.99); P=0.048;
OR (Lack PA): 0.50 (0.28-0.89) P- 019
Willingness to participate in frontline Hu et al. (2020) MEE(+SD): 23.25(+13.57), 1/t =-6.279; p< .001
work during the Covid-19 outbreak (Yes) MDP(£SD): 6.62 (26.99), r/t =-5.200
Longer working years Guixia et al. (2020) B=-0.181(t= -1.997) p=.049
Zhang et al. (2020) OR(EE): -3.25(-6.11; -0.38) p=0.027
Safety climate Tan et. al (2020) B percentage agree= - 0.03 (-0.07,-0.01) p<.001;
p=.002
Job satisfaction Tan et. al (2020) B percentage agree= - 0.17 (-0.21,-0.13) p<.001
Physical and mental factors
Compassion satisfaction Ruiz-Ferndndez B=-0.332 (t= -10.746) p<.0001
et al. (2020)
Self-efficacy Hu et al. (2020) r EE=-0.193 p< .001
Resilience Hu et al. (2020) r EE=-0.325; rDP= -0.208 p< .001
Intra-family social support Hu et al. (2020) r EE=-0.170; rDP= -0.221 p< .001
Extra-family social support Hu et al. (2020) r EE=-0.234; rDP= -0.216 p< .001
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Table 4. Risk and protective factors of PTSD

Risk factors Study Association, 95% CI P-value
Socio-demographic data
Sex
Male Song et al. (2020) OR: 1.75 (1.51-2.03) ?
Wang, Y. X. et al. (2020) B: 0.229 (= 3.566) P<.001
Wang, Y. et al. (2020) OR:1.73 (1.08-2.78) p=0.022
Feme ahin et al. (2020) OR: 1.77 (1.30-2.42) p<.001
Jo et al. (2020) M(female): 14.11 (+14.09); M(male): 8.56(+11.86) p=.02
Bassi et al. (2021) OR: 1.62 (1.07-2.44) p=0.02
Chen et al. (2020) OR: 1.48 (1.12-1.97) p=0.006
Age Song et al. (2020) OR(26-30y): 1,48 ((111)2—_11’8767)), OR(31-40y): 1.34 5
) Li et al. (2020) OR(married): 9.71 (5.33-17.7) p<.001
Marital status
Nowicki et al. (2020) M(Married): 1.85 + 0.61 p=0.047
Having offspring Nowicki et al. (2020) M(yes): 1.81+ 0.78 p=0.035
Work-related variables
oo OIS
Work experience, years Nowicki et al. (2020) r=0.144 p=0.01
Nie et al. (2020) OR: 1.536 (1.120-2.106) p=-008
Working in Covid-19 unit Li et al. (2020) OR(inpatient ward): 21.9 (5.08-94.5) p<.001
Worked in a Covid-19 designed hospital Chen et al. (2020) OR:1.24 (1.11-1.38) p<.001
Worked in critical care units Chen et al. (2020) OR: 1.20 (1.06-1.35) p=.004
Technical title Wang, Y. et al. (2020) OR: 1.88 (1.32-2.67) p<.001
) Wang, Y. et al. (2020) OR:2.27 (1.63-3.17) p<.001
Frontline workers
Bassi et al. (2021) OR(Inpatient frontline): 2.01 (1.18-3.43) p=-01

given by the re-organization of the shifts and units
(48). The time spent in quarantine areas was described
as a risk factor of burnout as well (29). Overall, the un-
confidence in the organization’s ability to respond ade-
quately to the changing challenges was described as an
important risk factor (48). Among physical and mental
factors, skin lesions due to wearing personal protective
equipment (48), fear of infection (26), work-related
stress (26,40), compassionate fatigue (42), anxiety
(28,44,48), and depression (44,48) were reported to be
associated with burnout.

The protective factors of burnout were work-
related variables, physical and mental factors. Among
work-related variables, in contrast with other included
findings (32), caring for positive patients was described
as a possible protective factor in one study (32), and
the higher working experience seemed to be a protec-

tive factor in two other studies (28,29). The percep-
tions of safety and adequate job satisfaction were con-
sidered as a protective factor in one study (44). Among
physical and mental factors, the roles of compassion
satisfaction, self-eflicacy, resilience, intra-family and
extra-family social support were considered as strate-
gic protective factors (42,48).

Risk and protective factors of PTSD

The main risk factors associated with PTSD were
sociodemografic characteristics (sex, age, marital sta-
tus, offspring), work-related variables, and physical
and mental factors, as described in Table 4. Consider-
ing the risk factors heterogeneity in the included stud-
ies, a quantitative pooled analysis for estimating their
effects on PTSD was not feasible. The role of sex was
uncertain as four studies described male nurses with
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Table 4. Risk and protective factors of PTSD
Risk factors Study Association, 95% CI P-value
OR(9-10h): 1,36 (1.18-1.56);
Duration of shift, hours Song et al. (2020) OR(11-12h): 1.69 (1.43-2.01); ?
OR(>12h): 2.42 (1.96-2.99)
Enough training for protection Wang, Y. et al. (2020) OR:1.56 (1.14-2.14) p=0.006
M(paediatrics): 27.20(+8.67);
Clinical setting Leng et al. (2020) M (obls\fe(tc;}i)cesritriggg;zzr:(?lzozi)sz?‘a(li 2012’887), p=-003
#/F=2.53
M(rarely/never): 17.43(x6.66);
30-min breaks Sagherian et al. (2020) M(sometimes): 14.42 (26.66); p<.001
M(often/always): 14.49 (+7.22);F=7.91
Location Song et al. (2020) OR(Hubei province): 1.43 (0,92-2.21) ?
Social support Song et al. (2020) O}{O(I\é[(()f;fsteg397(1(0244_%_55())7)’ ?
Degree of job satisfaction Wang, Y. X. et al. (2020) f3: 0.354(#= 5.520) P<.001
Confirmed cases among relatives and Si et al. (2020) b= 3.045 P-.039
friends
Perceived threat Si et al. (2020) B=0.342 P=.000
Sufficient protection conditions Cai et al. (2020) OR:1.813 (1.243-2.644) P=0.002
Confidence in protection measures Wang, Y. et al. (2020) OR: 1.73 (1.23-2.43) p=0.002
Physical and mental factors
Have chronic diseases Si et al. (2020) B=1.800 P=.010
Levels of concern to the outbreak Si et al. (2020) B=1.704 P=.000
Si et al. (2020) $=0.234 P-.000
Negative coping style Nie et al. (2020) OR:5.400 (2.544-11.462) p<.001
Wang, Y. X. et al. (2020) r: 0.154 P<.05
Physical condition change worse Cai et al. (2020) OR: 1.567 (1.66-2.107) p=0.003
Value of online psychological Cai et al. (2020) OR: 1556 (1.155-2.097) p=0.004
information
A history of psychiatric illness ahin et al. (2020) OR:1.85 (1.25-2.75) p=0.002
Taking the Covid-19 test ahin et al. (2020) OR: 1.46 (1.07-1.99) p=0.015
Self-concern Nie et al. (2020) OR: 4.481 (2.383-8.427) p=.001
Perceived stress Leng et al. (2020) r=0.506 p< 0.1
Mental Health Bassi et al. (2021) OR(Languishing): 3.00 (1.56-5.77) p=.001
Protective factors
Study Association, 95% CI P-value
Socio-demographic data
Sex Gorini et. al (2020) f man: -0.45 (t= -3.38) P=0.0008
Age, years Li et al. (2020) OR:0.73 (0.68-0.78) p<.001
Unmarried Song et al. (2020) OR:0.76 (0.64-0.91) ?
N Song et . 2020 OR (bt ahoob 031(0.65.15) ->
Li et al. (2020) OR(Bachelor): 0.42 (0.22-0.79); p=-007;

OR(Masters and above): 0.12(0.03-0.54)

p=-004
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Table 4. Risk and protective factors of PTSD

Risk factors Study Association, 95% CI P-value
‘Work-related variables
COVID-19 units Song et al. (2020) OR(other department): 0.71 (0.55-0.91) ?
. OR(Hubei except Wuhan): 0.56 (0.38-0.83); B
Location Wang, Y. et al. (2020) OR(Other provinces): 0.54 (0.36-0.81) p=003
OR(6-10 years): 0.10 (0.01-0.75); p=.03;
Working experience Li et al. (2020) OR(11-20 years): 0.004 (0.001-0.03); p<.001;
OR(>20 years): 0.004 (0.001-0.04) p<.001
OR(Senior nurses): 0.08 (0.02-0.35); p=.001;
Professional level Li et al. (2020) OR(Nurse managers/supervisors): 0.01 (0.003-0.05);  p<.001;
OR(Deputy chief nurse): 0.01 (0.001-0.04) p<.001
Being a Nurse specialist Li et al. (2020) OR:0.12 (0.04-0.38) p<.001
Working non-frontline Cai et al. (2020) OR:0.690 (0.514-0.927) P=.014
Certainty of fighting against the Cai et al. (2020) OR: 0,371 (0.277-0.497) p<.001
epidemic
Physical and mental factors
Wang, Y. X. et al. (2020) r:-0.151 P<.05
Positive coping style
Nie et al. (2020) OR:0.3850 (0.220-0.673) p=.001
Current tobacco user Si et al. (2020) B=-1.426 P=0.024
Resilience (CD-RISC) Li et al. (2020) OR: 0.96 (0.93-0.99) p=-02
Worry about infection (No) Wang, Y. et al. (2020) OR:0.03 (0.01-0.23) p=.001
Impact of Psychiatric intervention on M(pre-intervention scores): 32.33 (+13.40);
IES-R Jo etal. (2020) M(post-intervention score): 18.67(+23.46) p<01
Mental Health Bassi et al. (2021) OR(Flourishing):0.26 (0.17-0.39) p< .001

higher odds of reporting PTSD (31,33,36,46), while
three studies reported higher odds of PT'SD in female
nurses (32,35,43). Younger nurses seemed to experi-
ence higher levels of PTSD (36), as well as married
nurses and those with offsprings (41,47). Considering
work-related variables, lower work experience, work-
ing in proximity to positive patients, in the frontline,
with shifts lasting more than 9 hours, working more
than 40 hours per week, in red zones, with confirmed
cases among relative and friends, were the main risk
factors associated with higher PTSD (24,30,47,32~
34,36,39,41,45,46). Likely, having a chronic disease,
higher concerns about the pandemic, dysfunctional
coping mechanisms, un-optimal physical condition,
previous psychiatric illness, higher stress, and poor
mental health status were associated with PTSD as
well (24,30,31,33,34,39,43).

The protective factors of PTSD were socio-
demographic variables, work-related variables, and
physical and mental factors. Female (25) and younger
(47) nurses have been described to experience higher
PTSD than those with lower educational backgrounds

(36,47). In contrast with some studies describing the
work with positive patients as a risk factor, other au-
thors found the working in the COVID-19 units dur-
ing the first epidemic peak in China was a protective
factor to PTSD in a short term perspective (36,46). In
another study, non-frontline nurses, were described as
associated with lower levels of PTSD than frontline
nurses (34). Considering physical and mental factors,
having functional coping mechanisms, smoking tobac-
co, higher resilience, lower concerns of being infected,
and higher mental health were associated with lower

levels of PTSD (24,33,35,43,46,47).

Discussion

This systematic review estimated the means of
depersonalization and emotional exhaustion (burnout)
measured using the MBI and means of PTSD meas-
ured using IES-R and PCL in nurses working dur-
ing the COVID-19 pandemic in 2020. This study also

narratively synthesized their risk and protective factors
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leading to burnout and/or PTSD. For this reason, the
results of this systematic review could represent a stra-
tegic ground to boost the understanding of the impact
of the COVID-19 pandemic on the nurses’ mental
health, highlighting the current gaps in knowledge,
increasing the accessibility to complex and diverse evi-
dence by decision-makers and researchers.

As expected, burnout levels varied across the in-
cluded studies. Burnout is a work-related stress syn-
drome resulting from prolonged exposure to job stress
and clinically manifested as depersonalization, emo-
tional exhaustion, and reduced personal accomplish-
ment (49), leading to worse quality of care, increased
intention to leave the profession, and decreased organ-
izational capacity to deliver safe care (50). In the in-
cluded studies, the means of depersonalization ranged
from 5,2 to 12,0, and ones of emotional exhaustion
ranged from 19,00 to 33,36. Our analysis showed an
estimated pooled mean of depersonalization equal to
7,40 within a 95%CI ranging from 6,01 to 8,80; fur-
ther, the estimated pooled mean of emotional exhaus-
tion was equal to 22,82 within 95%CI ranging from
19,24 to 26,41.

These results suggest that, as expected, deper-
sonalization and emotional exhaustion could vary
significantly between different settings, as several fac-
tors influence burnout, and their overall estimates in
nurses during 2020 have to be considered as alarming.
Despite there is no consensus in defining equal and
valid cut-off for identifying clinically relevant symp-
toms of depersonalization and emotional exhaustion
(51), some results from normative data can help to
interpret the obtained estimates: depersonalization
scores ranging from 4 to 8 and emotional exhaustion
scores ranging from 15 to 23 indicate moderate levels
of symptoms (52-55). De facto, this systematic review
highlighted that depersonalization is moderately clini-
cally relevant in nurses working during the COVID-19
pandemic in 2020, while emotional exhaustion seemed
highly relevant as a clinical symptom of burnout. These
results, suggesting that the support for emotional ex-
haustion followed by support for depersonalization are
highly needed, could be explained by the higher fe-
male rates within the nursing profession, as a previous
meta-analysis showed that emotional exhaustion levels
tend to be higher among females, while depersonali-

zation tends to be higher in males (56). However, as
our narrative synthesis on the risk factor of burnout
showed, the sex-related differences in burnout are still
uncertain and should be addressed by specific research
projects (57).

PTSD was detected in this systematic review to
be moderately alarming as well, considering the pooled
mean values reported for the two tools that were most
frequently adopted during 2020 for assessing PTSD.
A traumatic event, such as dealing with the challenges
brought by the COVID-19 pandemic, could trigger
fear, helplessness, or horror (58). Frontline nurses who
have been exposed to such challenging situations are
at increased risk for PTSD. This syndrome can en-
hance the likelihood of major depression, panic disor-
der, generalized anxiety disorder, and substance abuse
compared with those who have not experienced trau-
matic situations. The prolonged exposure to the COV-
ID-19 challenges could also lead to nonspecific symp-
toms such as insomnia, unexplained pain, palpitations,
shortness of breath, tremor, nausea, mood swings, and
previous research suggested that PT'SD could trigger
nonadherence to treatment as a manifestation of avoid-
ance (52,59). Given the depicted scenario, a system-
level re-organization to manage middle and long-term
effects of PT'SD on nurses is highly required, such as
integrating the psychological support for individu-
als with the organizational support for facilities that
have to provide nurses with PT'SD the time to recover,
drafting strategies to avoiding the social stigma of poor
mental health. These strategies should consider to de-
crease risk factors of PTSD and burnout and enhance
protective factors.

As expected, we found several common risks and
protective factors of PT'SD and burnout. Although the
role of socio-demographic characteristics is still uncer-
tain, it seems that younger, female, less educated nurses
(in several countries, the entry-level to be a registered
nurse could be inferior to the university education)
were the most exposed ones to both the negative out-
comes. However, the associations between socio-de-
mographic characteristics, work-related variables, and
physical and mental factors have to be considered with
caution as the data currently available have been cross-
sectionally collected; thus, these associations’ longitu-
dinal features are still mainly unknown.
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Conclusions

This systematic review included 25 studies rep-
resenting the up-to-date evidence regarding burnout
and PTSD among nurses engaged in the frontline
during the COVID-19 pandemic, highlighting their
risk and protective factors. This systematic review pre-
sents limitations that require to be discussed. Firstly,
the samples for each included study were diverse, con-
sidering education and socio-demographic data, and
with limited sizes for allowing researchers to perform
further in-depth analysis, such as subgroup analysis for
each outcome or the meta-analyses on risk and pro-
tective factors. Furthermore, the pooled analyses’ esti-
mates were based on cross-sectional data, undermining
the possibility to describe the trajectory of burnout and
PTSD over time. Although we sought to identify all
relevant studies to summarize the evidence regarding
burnout and PTSD, the limited publication period
could influence the search’s comprehensiveness, even
if this study represents the portrait of published re-
search during 2020 on the investigated topics. In the
estimates of the pooled means, strength was given by
the inclusion of studies measuring burnout (deperson-
alization and emotional exhaustion) and PTSD with
the same tool for allowing a summary of the estimates.
The emerging scenario is diverse and broadly alarming.
Middle and long-term multi-level strategies involving
regulators, researchers, managers, and multi-stakehold-
ers are required to avoid further negative consequences
for the nurses’ health and, in a public health perspec-
tive, for the overall quality and safety of the health-
care systems. These strategies should be supported by a
continuous deepening of the understanding of factors
associated with burnout and PTSD among HCWs in
general, and specifically focused on each professional
group for identifying profession-specific patterns that
could be susceptible to supportive strategies. For this
reason, research should longitudinally describe the
clinical trajectory of symptoms characterizing burn-
out, PTSD, and the broad mental health of nurses. In
conclusion, we invite decision-makers to increase their
attention towards the wellbeing of nurses within each
healthcare system worldwide, as nurses in health can
add value within each clinical context.
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