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This paper reviewed mediators of psychological well-being among healthcare workers responding to
pandemics. After registration on PROSPERO, a systematic review was performed in four databases and 39
studies were included. Worse mental health outcomes, such as stress, depressive symptoms, anxiety and
burnout were related to demographic characteristics, contact with infected patients and poor perceived
support. Self-efficacy, coping ability, altruism and organisational support were protective factors. Despite
limitations in the quality of available evidence, this review highlights the prevalence of poor mental health in
healthcare workers and proposes target mediators for future interventions.
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Introduction

The novel coronavirus (COVID-19) outbreak,
caused by infection with severe acute respira-
tory syndrome coronavirus-2 (SARs-CoV-2),
received pandemic status by the World Health
Organization (WHO) in March 2020 (Cucinotta
and Vanelli, 2020). Pandemics are defined by
the WHO as the worldwide spread of a new dis-
ease (WHO, 2020a) and the term has been used
to describe outbreaks of similar coronavirus
diseases, such as severe acute respiratory syn-
drome (SARS) and Middle East respiratory
syndrome (MERS), as well as the outbreaks of
influenza (HIN1), Swine flu (HIN1/09) and
Ebola. Pandemics are also at least partly cate-
gorised by their rapid incidence and a conse-
quence of this is that they often put high

pressure on healthcare workers (HCWs) and
healthcare service capacities. COVID-19 in
particular has a high transmission rate, which
means that, despite a relatively low mortality
rate of 2%, the virus’ associated mortality is
higher than that of SARS and MERS combined
(Mahase, 2020). Pandemics, therefore, place
massive burdens not only on the physical and
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mental health of the general population (e.g.
Vinkers et al., 2020), but also on the HCWs
who play key roles during such events (Cullen
et al., 2020). Admittedly, however, less is
known about their impact on countries across
Europe and North America, which have been
considerably less affected in recent history.
Research has consistently shown that indi-
viduals in healthcare professions experience
higher levels of work-related stress, burnout
and psychological ill-health than the general
population, even under ‘normal’ circumstances
(Hofmann, 2018), and are reluctant to seek help
due to fear of stigma and detrimental effects on
future career prospects (Chew-Graham et al.,
2003). During acute health crises, such as
COVID-19 and other infectious disease out-
breaks, these issues may be further exacerbated.
Health professionals, especially those working
in direct contact with suspected or confirmed
patients with infectious diseases, may experi-
ence stigmatisation as a result of their job, fear
of contagion, fear of spreading the disease to
others and feelings of isolation if they have to
be quarantined or separated from their loved
ones on account of their exposure to high viral
loads. Some possible reasons for the adverse
psychological outcomes seen in HCWs during
health emergencies stem from increased work-
load and/or work hours, inadequate personal
protective equipment (PPE), being overexposed
to pandemic reports in the media, experiencing
a high rate of infection and feeling inadequately
supported by their employer or organisational
structure (Cai et al., 2020; Devnani, 2012; Lee
etal., 2018; Lietz et al., 2016; Styra et al., 2008;
Tam et al., 2004). As HCWs are considered
essential workers during outbreaks of infectious
diseases, protecting their psychological well-
being is a priority (Arden and Chilcot, 2020;
Bao et al., 2020; Chen et al., 2020; Galbraith
et al., 2021; Holmes et al., 2020; Xiang et al.,
2020). Specifically, more information is
required on the protective and risk factors that
influence the psychological well-being of
HCWs responding to global pandemics.
Previous reviews have been conducted to
explore the mental health of HCWs during

infectious disease outbreaks. Two recent
reviews found a high prevalence of stress, anxi-
ety, depression and insomnia among HCWs
during the current COVID-19 outbreak (Pappa
et al., 2020; Spoorthy, 2020). Other reviews on
the mental health of HCWs during infectious
disease outbreaks or following a disaster found
that compared with lower risk controls, high-
risk HCWs had greater levels of post-traumatic
stress, psychological distress and depressive
symptoms (e.g. Kisely et al., 2020; Naushad
et al., 2019). Several of these reviews have also
identified various protective and risk factors
associated with psychological distress in
HCWs. The most commonly reported protec-
tive factors included clear communication,
social support, practical support (e.g. the provi-
sion of appropriate work attire and access to
adequate PPE) and getting sufficient rest. The
most commonly reported risk factors included
exposure to infected patients, being younger or
less experienced, knowing someone who has
been infected/having an infected family mem-
ber, being quarantined, lack of practical and
social support and experiencing stigma (e.g.
Arora and Grey, 2020; Koh et al., 2005;
Maunder et al.,, 2004; Tam et al., 2004).
However, at present, the majority of studies are
of low quality due to high risk of bias (e.g. limi-
tations in study design, recall bias, selection
bias) and imprecise results (De Brier et al.,
2020). Additionally, few studies have so far
conducted formal mediation analyses on pro-
tective and risk factors that go beyond mere
association to identify possible mediators of
psychological well-being of HCWs responding
to global pandemics.

To our knowledge, no systematic review
has so far considered all recent global pandem-
ics to identify recurrent mediators of psycho-
logical well-being in HCWs. Instead, previous
reviews have been limited to COVID-19 or
coronaviruses, which might exclude important
data and wider patterns, or have been limited
in their methodology, with little consideration
of risk and protective factors or the quality of
the research reviewed. As such, effective strat-
egies for supporting the mental health and
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well-being of HCWs in the context of pandem-
ics are currently unclear (Li et al., 2020; Zhang
et al., 2020b). Therefore, we performed a sys-
tematic review to identify the mediators of
psychological well-being in HCWs respond-
ing to global pandemics. The findings from
this review will provide evidence for the
potential mechanisms that can be targeted by
interventions to protect HCWs’ mental health
and psychological well-being in the current
context of the ongoing COVID-19 pandemic
and in future emergencies.

Methods

This review was conducted according to the
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses statement
(PRISMA; Moher et al., 2010) and pre-regis-
tered on PROSPERO (ref. CRD42020187340).

Data sources and search strategies

A systematic search was conducted for papers
published up to 7 June 2020 using the databases
Google Scholar, PsycINFO, MEDLINE
(PubMed) and Web of Science. Boolean combi-
nations of the following search terms and their
abbreviations were used: psychological; stress;
distress; burnout; mental health; psychiatric
issues; psychological well-being; pandemic;
severe acute respiratory syndrome; COVID-19,
coronavirus, Ebola; influenza; HIN1; swine
flu; Middle East respiratory syndrome; doctor;
nurse; medical staff; healthcare worker; health-
care professional. Reference sections of
included articles were scanned to identify addi-
tional studies that met inclusion criteria.
Outbreaks were included if they were defined
as pandemics by the WHO and included SARS
(2002-2003), COVID-19 (2019-ongoing),
HIN1/09 (swine flu; 2009-2010), Ebola (2014—
2016), MERS (2015-ongoing) and HINI
(influenza).

Inclusion and exclusion criteria

Papers were included if they: (I) related to a
global pandemic; (II) were written in English;

and (I1) investigated mediators of psychological
well-being in HCWs using quantitative out-
comes. Studies were excluded if they did not con-
duct a formal mediation analysis related to mental
health outcomes in HCWs. We accepted all types
of mediation analyses, including: (I) mediation
analysis using the PROCESS macro extension,
(IT) regression with odds ratios, likelihood ratios,
or other mediation analyses and (II) structural
equation modelling or other path analyses.

Data extraction and quality
assessment

The first three authors independently extracted
data from the identified studies. The following
data were extracted: (I) author(s) and year of
publication, (II) country, (III) type of pandemic,
(IV) sample size and sex (percentage women),
(V) age in years, (VI) profession of HCWs,
(VII) study design, (VIII) measures used, (IX),
type of mediation analysis, (X) mental health
outcomes and mediators of mental health and
(XI) study quality. For studies that described
statistically significant outcomes, a p value <
.05 was considered significant.

Quality was assessed using the Effective
Public Health Practice Project (EPHPP) tool,
which provides good inter-rater agreement for
overall quality (Armijo-Olivo et al., 2010)
across a variety of quantitative study designs
(Thomas et al., 2004). Studies were assessed on:
(D) selection bias, (II) study design, (III) con-
founders, (IV) blinding, (V) data collection
methods and (VI) withdrawals and dropouts.
Components were scored as 1 (‘strong’), 2
(‘moderate’), or 3 (‘weak’). EPHPP guidelines
were used to generate a global score as follows:
no ‘weak’ component ratings=‘strong’, one
‘weak’ component rating=‘moderate’ and two
or more ‘weak’ component ratings=‘weak’. The
first and third author independently assessed all
studies. Cohen’s kappa (Cohen, 1960) was cal-
culated to determine inter-rater reliability, show-
ing good agreement (94.9%) between scores
(k=.902, p<.001). Discrepancies were due to
differences in interpretation of criteria and were
discussed with the second author until a 100%
agreement in coding was reached.
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Figure |. PRISMA flowchart of study selection.
HCWs: healthcare workers.

Results

Paper selection

As of 7 June 2020, the search protocol yielded
1467 papers (see Figure 1). After removing
duplicates, 1116 papers were reviewed based on
the title. Of those, 118 articles were reviewed
based on the full text. Fifty-two studies were
excluded because they did not conduct formal
mediation analyses, 23 studies were excluded
because they did not describe mental health out-
comes or were not specific to HCWs, and four
studies were excluded because the full text of
the articles could not be accessed. All full-text
articles were independently screened by the
first three authors.

Study characteristics

A final sample of 39 studies was included in
this review (see Table 1), consisting of 34 cross-
sectional studies and five longitudinal studies.
The majority of the included studies were rated
as ‘weak’ (n=22) or ‘moderate’ (n=15), and
two studies were rated ‘strong’. Twenty-one
studies investigated the SARS pandemic,
twelve investigated the COVID-19 outbreak,
four investigated MERS and one investigated
influenza. Thirteen studies were conducted in
China, eight in Canada, five in Taiwan, four in
South Korea, two in Singapore and one each
in India, Israel, Italy, Japan and Saudi Arabia.
Most of the studies (n=28) included multiple
hospital staff members such as doctors, nurses,
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healthcare assistants, and administrative and
support staff (such as cleaners and laboratory
workers). Six studies focused specifically on
nurses. One study was conducted exclusively
on hospital doctors and one on general practi-
tioners (GPs). In 32 studies, more than 50% of
the HCWs were women. Three studies included
female nurses exclusively, whereas four studies
did not specify the participants’ sex. The age of
HCWs ranged between 18 and 79years,
although the majority were in their twenties,
thirties and forties. In terms of mediation analy-
ses, most studies (n=30) conducted multiple or
logistic regression analyses (7= 17 with odds or
likelihood ratios), seven conducted structural
equation modelling, and two conducted media-
tion analyses using the SPSS PROCESS macro.
Mental health outcomes included anxiety/wor-
rying (n=13), stress/post-traumatic stress
symptoms (n=16), depression (n=11), sleep
problems/insomnia/fatigue (n=9), psychologi-
cal distress (n=12), fear (n=3), emotional
exhaustion (n=3), burnout (n=2), anger (n=2),
morbidity (n=2), stigmatisation (n=2), panic
attacks (n=1), uncertainty (n=1) and obses-
sive-compulsive symptoms (n=1).

Demographic mediators

Among demographic mediators, identifying as
female had a greater impact on psychological
distress related to an outbreak in two studies
(Dai et al., 2020; Zhu et al., 2020) and was con-
sidered a risk factor for depression and anxiety
in two studies (Zhang et al., 2020b; Zhu et al.,
2020). Younger HCWSs experienced greater
anxiety (Matsuishi et al., 2012) and depressive
symptoms (Su et al., 2007). Lower educational
level was found to have an impact on insomnia
symptomatology (Zhang et al., 2020a) and
mental health more generally (Lung et al.,
2009). Having an existing physical illness,
long-term or otherwise, predicted psychologi-
cal outcomes such as depression, anxiety,
insomnia and post-traumatic stress disorder
(PTSD) symptoms in three studies (Shacham
et al., 2020; Zhang et al., 2020a; Zhu et al.,
2020). Among HCWs, nurses experienced

greater emotional distress and anxiety
(Matsuishi et al., 2012) in four studies (Koh
et al., 2005; Maunder et al., 2004; Nickell et al.,
2004; Tam et al., 2004), although doctors were
more likely to experience psychiatric and anxi-
ety symptoms than nurses in two studies
(Alsubaie et al., 2019; Chan and Huak, 2004)
and reported more insomnia than other HCWs
in another study (Zhang et al., 2020a). Similarly,
working part-time was related with greater
emotional distress (Nickell et al., 2004), as well
as having fewer years of healthcare work expe-
rience (Lancee et al., 2008). HCWs’ ability to
react to stress caused by pandemics was also
affected negatively by history of maternal over-
protection in two studies (Lu et al., 2006; Lung
et al., 2009). Single HCWs were more likely to
experience psychiatric symptoms such as
depression compared to married participants in
two studies (Chan and Huak, 2004; Liu et al.,
2012), while being in a relationship was
inversely related to psychological distress
(Shacham et al., 2020). However, one study
found that being married with children was a
cause of greater stress, although the authors did
not explore why (Koh et al., 2005). Finally,
HCWs with physical symptoms of the pan-
demic disease were more likely to report
depression, anxiety, stress and PTSD (Chew
et al., 2020).

Psychological mediators

Having a history of mental disorders was pre-
dictive of depression and anxiety symptomatol-
ogy, insomnia, or panic attacks during the
course of pandemic outbreaks in three studies
(Lancee et al., 2008; Su et al., 2007; Zhu et al.,
2020). Experiencing anxiety and depression
during pandemics mediated the relationship
between quality of sleep, quality of life (Amerio
et al., 2020) and perceived support (Xiao et al.,
2020). In turn, quality of sleep was influenced
by exposure to the pandemic disease and to
PTSD symptoms (Yin et al., 2020). Those who
reported greater PTSD symptoms were also
more likely to consider turnover (i.e. leave their
job) (Jung et al., 2020) and to report depressive
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symptoms (Liu et al., 2012). Presence of PTSD
during the pandemic was also associated with
the degree of disease exposure and to greater
levels of stress reported after 1year from the
beginning of the outbreak, especially in medical
staff working in high-risk centres (McAlonan
et al., 2007). Social isolation, either self-
imposed or inflicted upon by others out of
stigma and fear of risk of infection (Maunder
et al., 2004), as well as poor support from fam-
ily and friends (Kim and Choi, 2016) were
related to psychological distress and risk of
disease-related burnout. Feelings of self-effi-
cacy were a protective factor from psychologi-
cal distress (Shacham et al., 2020) and were
increased by positive social support (Xiao et al.,
2020). Xiao et al. (2020) also showed that social
support was responsible for better sleep quality
and reduced anxiety and stress. Moreover,
altruistic acceptance of risk during the outbreak
was found to decrease the odds of experiencing
depressive symptomatology (Liu et al., 2012)
and had a protective effect against PTSD symp-
toms (Wu et al., 2009). Similarly, fear of con-
tracting SARS or infecting others, especially
loved ones, was found to be predictive of anxi-
ety and other psychological symptoms
(Alsubaie et al., 2019; Ho et al., 2005).

Organisational mediators

In ten studies, medical staff working at high-
risk hospitals and in direct contact with infected
patients reported greater levels of distress com-
pared to those who were not (Dai et al., 2020;
Koh et al., 2005; Lai et al., 2020; Lu et al.,
2020), and experienced insomnia (Su et al.,
2007; Yin et al., 2020; Zhang et al., 2020a),
generally-defined psychiatric morbidity (Chong
et al., 2004), post-traumatic symptoms (Wu
et al., 2009), depressive symptomatology (Liu
etal., 2012; Verma et al., 2004) and risk of turn-
over (Jung et al., 2020). In eight studies, per-
ceived support from either the hospital,
supervisors, colleagues or the government was
found to protect against psychiatric disorders
(Lancee et al., 2008; Tam et al., 2004), such as
PTSD (Chan and Huak, 2004), depression and

anxiety (Zhu et al., 2020) and avoidance behav-
iours and feelings of anger (Marjanovic et al.,
2007). Perceived support was also related to
more positive feedback on HCWs’ job perfor-
mances (Fiksenbaum et al., 2006) and to
reduced intentions of turnover (Jung et al.,
2020) and burnout (Maunder et al., 2006). In
turn, burnout was greater in the presence of job-
related stress, poor hospital resources, and poor
support from family and friends (Kim and Choi,
2016), as well as maladaptive coping tech-
niques and a perceived lack of support from
others, including fellow hospital staff, more
generally (Maunder et al., 2006). One’s willing-
ness to work was also affected by negative
emotional experience related to the outbreak
itself (e.g. fear, hurt, confusion) (Son et al.,
2019). Uncertainty regarding disease control
(Wong et al., 2007), being quarantined (Bai
et al., 2004; Liu et al., 2012), as well as receiv-
ing poor support from the hospital (e.g. protec-
tion, workload) were related to greater
disease-related stress (Fiksenbaum et al., 2006;
Matsuishi et al., 2012; Shacham et al., 2020),
insomnia (Zhang et al., 2020a) and burnout
(Kim and Choi, 2016). Notably, news and social
media also had an impact on the mental health
of HCWs during global pandemics as Zhang
et al. (2020b) found that lack of helpfulness and
support from these sources was related to
insomnia symptomatology in medical staff dur-
ing the COVID-19 outbreak. Similarly, those
who valued disease-related information from
television, rather than formal medical organisa-
tions, were more likely to experience higher
anxiety levels (Wong et al., 2007). Finally,
mental health care services were considered
important resources to alleviate psychological
distress and protect against depression, anxiety
and stress (Kang et al., 2020; Zhu et al., 2020).

Discussion

We reviewed 39 studies in order to investigate
which factors impacted the well-being of HCWs
during global pandemic outbreaks. A relatively
large body of studies reported that working in
high-risk hospitals and/or having direct contact
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with suspected or infected patients was a strong
risk factor for poor mental and physical health
outcomes, including increased risk for anxiety,
depression, PTSD, problems with sleep and
lower quality of life. Most studies demonstrated
that well-being was at greater risk in nurses
than in other HCWs, although doctors were also
found to experience an increase in stress and
reduced sleep quality during pandemic events.
Having symptoms of psychological illness such
as depression, anxiety and PTSD as a result of
the outbreaks were themselves risk factors for
turnover intention, burnout and health out-
comes such as disrupted sleep quality, lower
perceived quality of life and greater levels of
stress, thus creating the possibility for a down-
ward cycle of increasingly poor well-being and
mental health outcomes.

Other than the HCWSs’ role, several studies
showed that other specific demographic charac-
teristics also mediated the relationship between
various outcomes and HCWSs’ psychological
well-being, including identifying as female,
being of a younger age, having pre-existing
physical or mental health conditions, having a
lower level of education and being single or
unmarried. These findings are in line with pre-
vious research showing that female HCWs are
more likely to experience burnout, possibly due
to higher workload, poorer work-life balance
and differences in work roles and responsibili-
ties (LaFaver et al.,, 2018; Templeton et al.,
2019). Similarly, research has suggested that
younger HCWs are at higher risk of burnout
than older HCWs, and that age may have a
greater influence on burnout than sex (West
et al., 2018). Perceived self-efficacy was shown
to be a protective factor in at least one study
(Shacham et al., 2020), which may explain
some of these findings, as being younger, less
experienced and less educated is likely to be
associated with lower self-efficacy, which in
turn may be associated with increased work
stress and lower job satisfaction (Nielsen et al.,
2009; Yao et al., 2014). In Eastern cultures,
where the majority of these studies were con-
ducted, more traditional gender roles might also
mean that women were more likely to question

their judgement, or have their judgement ques-
tioned, thus generating more distress (Dai et al.,
2020). Being single, meanwhile, might be asso-
ciated with a lack of support at home. A lack of
social support from friends and family (per-
ceived or otherwise) was an important factor in
predicting poor psychological outcomes, such
as burnout (Kim and Choi, 2016). Indeed, a
large body of evidence suggested that social,
organisational, and governmental support plays
a crucial role in how global pandemic outbreaks
are experienced by HCWs, and there was evi-
dence that proper support has the potential to
significantly impact their general well-being.
The results of this review suggest that support
was actually the most frequently reported factor
for protecting HCWs’ well-being. There is,
therefore, a need to ensure that support is given,
especially as degradation in mental health over
time can lead to perceptions of low support in
the future (Xiao et al., 2020). Improving social
support was also shown to increase self-effi-
cacy (Xiao et al., 2020). Other protective fac-
tors were associated with specific personality
aspects, such as altruism and ability to cope.
We found no patterns of systematic differ-
ences across pandemic type in the current
review, so issues that affected HCWs during
COVID-19 seemingly affected HCWs during
SARS, MERS and influenza outbreaks as well.
However, it is important to note that we did not
conduct formal moderation analyses to investi-
gate differences between pandemics, and more
research is required for a meta-analysis of the
available data. However, it is possible that cul-
ture and international differences may play a
bigger role in outcome and mediator variance
than type of pandemic. For example, in the
United Kingdom (UK), demographic factors
such as ethnicity may be important to consider,
given recent evidence for Black and Minority
Ethnic (BAME) inequalities across COVID-19
(Kirby, 2020). Similarly, marital status was
more influential in Eastern countries (Chan and
Huak, 2004; Koh et al., 2005), but did not
affect the psychological well-being of HCWs
in Western countries (Styra et al., 2008).
Therefore, future research should explore the
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effects of tailored interventions that take into
consideration nationality and ethnicity, though
this will require more Western research into
HCW’s mental health and experiences. Most
studies included in this review were not longi-
tudinal in nature, indicating that similar, rapid
investigations could also be conducted across
the UK, United States and Europe. At present,
the majority of studies have been conducted in
Asia (China, Taiwan, South Korea, Singapore,
Japan and India) and North America (Canada),
with two conducted in the Middle East (Israel
and Saudi Arabia) and only one included study
conducted in Europe (Italy). This is an impor-
tant consideration when extrapolating findings
from this review to other countries, where
national medical systems (i.e. free healthcare
in Europe) may have different expectations of,
and impact on, HCWs.

Overall, the findings of this review high-
light the need to focus on the mental health of
HCWs before, during, and after pandemics, to
promote psychological well-being and reduce
adverse mental health outcomes, burnout and
turnover. Below we highlight some implica-
tions of this review for policy and practice,
particularly with regards to suggested targets
for future interventions. Such interventions
can be delivered at an individual level, by for
example targeting HCWs with pre-existing
physical or psychological conditions (e.g.
depression) or at an organisational level, for
example by providing HCWs with adequate
PPE, balanced work schedules, mental health
support, and appropriate accommodation and
compensation.

Policy implications and
recommendations

Recent evidence suggests that ability to cope
(particularly resilience) can be targeted through
interventions (Chmitorz et al., 2018). Such
interventions could be put in place by hospitals
and other places of work. Unsurprisingly, this
review found that workplaces that offered in-
house mental health support served as a protec-
tive factor against depression, anxiety and stress

in HCWs (Kang et al.,, 2020). This result,
though to be expected, should reinforce the
need for such services to be made available
more widely. HCWs are generally reluctant to
seek out mental health support even under more
normal circumstances (Chew-Graham et al.,
2003), but having these services in places might
help with that, even if it just shows that hospi-
tals and health workplaces are seen to be more
accepting of HCWs’ mental health needs.
Indeed, hospital administrators and policymak-
ers should make efforts to ensure that nurses do
not suffer from infectious disease-related
stigma such as social rejection, prejudice or dis-
crimination during the early stages of a pan-
demic, so that they may perceive less stress and
maintain better mental health, enabling them to
concentrate on caring for their patients (Park
et al., 2018), even if this requires challenging
accepted work cultures. Additionally, psychoe-
ducational training (pre-pandemic) could be
provided for all HCWs to help them cope with
stress and negative emotions, as well as to
reduce burnout. An example of such an
approach is the recent application of mindful-
ness interventions for a variety of HCWs and
healthcare settings, with promising evidence
for enhanced psychological well-being out-
comes (Luken and Sammons, 2016; Morgan
et al., 2015; Raab, 2014). Mindfulness training
can also enhance altruistic acceptance of risk
among HCWs (Cameron and Fredrickson,
2015), which was found to be an important
mediator of positive mental health outcomes in
the current review. Similarly, the American
Psychological Association (APA) has success-
fully piloted a psychoeducational programme to
provide information about mental health to
those experiencing distress, and to identify
high-risk individuals who may need further
intervention. Once released, the programme is
planned to be available for free to psychologists
and other mental health practitioners (APA,
2020). In these ways, workplaces can help
ensure that HCWs perceive their job to be
secure and unaffected by pandemics and other
crises, as fear of turnover was a commonly
reported issue (Jung et al., 2020).
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Workplaces can help in other ways too. This
review’s findings suggest that there is a role for
providing accurate and timely information to
HCWs and the public to reduce uncertainty and
minimise stigmatisation of HCWs (Liu et al.,
2012). Moreover, at least one study in the cur-
rent review found that social media and the
news cycle negatively impacted HCWs’ mental
health and that having reliable and timely infor-
mation from trustworthy sources was important
(Wong et al., 2007), which supports recent
statements on efficient leadership and ‘fake
news’ (Van Bavel et al., 2020). Indeed, recent
research has shown that the use of social media
and exposure to COVID-19-related information
through mainstream media are associated with
increased levels of negative affect (Lades et al.,
2020) and depression (Olagoke et al., 2020).
Notably, the way mainstream media reports
outbreak information is likely to differ between
countries and false information and rumours are
arguably easily spread online (Amin, 2020). In
line with this concern, the WHO has published
guidance on supporting mental and psychoso-
cial well-being during the COVID-19 pandemic
(WHO, 2020b). The guidance advises the gen-
eral population to minimise the frequency of
obtaining information, particularly when it
causes feelings of anxiety or distress, and to
seek information only from trusted sources,
such as the WHO website and local health
authority platforms.

Finally, it is important that healthcare organ-
isations do not simply rely on blanket accept-
ance of HCWs’ duty to put their lives on the line
during global pandemics. Although the contri-
butions of volunteers and essential workers are
critical during such events, social support and
work safety for workers are crucial. HCWs
should be aware of potential consequences of
working during ongoing pandemics and be pro-
vided with the choice to withdraw from their
duties, if they believe their well-being is at risk.
In addition, to maintain the safety of HCWs,
while also ensuring that the healthcare system
can cope with increased patient cases, HCWs
should be provided with compensation in the
form of suitable accommodation, mental health

support and social support. For the following
recommendations, we must acknowledge the
political, cultural, financial and other systemic
factors that are likely to influence the possibil-
ity of providing suitable accommodation and
the availability of other resources for HCWs.
However, wherever possible, providing suitable
housing to HCWs would benefit those who are
concerned about the risk of infecting loved
ones. Additionally, policy makers and mental
health professionals working to prepare for
potential disease outbreaks should be aware
that the experience of being quarantined can, in
some cases, lead to long-term adverse mental
health consequences (Bai et al., 2004; Brooks
et al., 2020; Liu et al., 2012). Similarly, per-
ceived support has been found to be crucial and
should therefore be considered a priority area
for intervention. Finally, adequate PPE is an
important contributor to feelings of safety
among HCWs responding to infectious disease
outbreaks and should be provided for all front-
line workers (Simms et al., 2020).

Strengths, limitations and future
directions

Despite the rigorous search criteria and study
reviews conducted, this review is not without
limitations. Firstly, we found high variation
among the included studies regarding outcome
measures, study populations and measurement
tools; thus, it was difficult to synthesise the
results. Quantity of findings regarding media-
tors should not replace quantitative analysis of
effect size through meta-analysis. At present,
the quality of available studies is too limited to
conduct such an analysis. Readers should be
mindful that any conclusions we draw about
protective and risk factors are therefore subject
to scrutiny, and we encourage future research
to continue better understanding the outcomes
that affect HCWs’ mental health during pan-
demics. Secondly, the majority of studies
lacked quality in study design and data collec-
tion methods. Due to the novelty of COVID-19
and other similar events that were typically
investigated during the initial phase of the
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outbreak, many studies included unvalidated
measures and failed to report the reliability of
their scores, thus undermining the robustness
of their findings and limiting generalisation of
our conclusions. Similarly, most studies failed
to properly control for confounding variables
in their analyses. Assuming this was not an
oversight in the analysis itself, this may well
have been an issue with reporting, in which
case, authors should in the future be careful not
to sacrifice speed for transparency and clarity
regarding the scientific process. Secondly, it is
still unclear what the long-term effects of pan-
demic outbreaks on the mental health of HCWs
are. Nearly all of the studies included in the
current review were cross-sectional, with pub-
lications tending to decrease drastically after
the outbreaks subsided. While data from cross-
sectional studies can provide an insight into the
potential mediators of mental health outcomes
in HCWs, no causal inferences can be made
from these observations, and longitudinal
research is required to substantiate these find-
ings. However, research interests in global pan-
demics seemed to dwindle as soon as the
pandemic lost its novelty. Given that global
pandemics are expected to become more fre-
quent in the future (IPBES, 2020), it is crucial
to increase the number of large-scale studies in
order to understand which of the many varia-
bles explored so far are the most effective in
increasing HCWs’ mental health in response to
future outbreak situations.

Finally, there is also a need to explore the
effect of pandemics on HCWs in different
countries, given that available studies for the
present review were conducted in few coun-
tries. Although several intervention studies are
already in progress to develop and pilot mental
health support packages to assist HCWs during
the pandemic (e.g. Blake et al., 2020), work in
this area should continue to be prioritised in
order to develop multidisciplinary guidelines
that may be shared at international level during
the outbreak of pandemics (Zaka et al., 2020).
It is important to note that, although we did not
find systematic differences across pandemic

type, none of the final studies included in this
review examined the effects of Ebola or influ-
enza strains outside of HINI1. It is therefore
important to exercise caution before applying
lessons learned from this review generally
across other types of pandemics.

Conclusions

The findings of this review are crucial to appro-
priately support HCWSs during current and
future global pandemics, as they provide up-to-
date evidence on risk and protective factors that
mediate the well-being of HCWs. Previously
published reviews have generally focused on
mental health factors exclusively or on specific
outbreaks, and often failed to follow gold
standard guidelines (Brooks et al.,, 2020;
Galbraith et al., 2021), thus limiting the reliabil-
ity of results and the conception of holistic
interpretations. Our review is particularly rele-
vant because it shows that individual character-
istics have a significant impact on psychological
outcomes during global health crises. For
instance, HCWs should be aware that a history
of illness may put them at higher risk of experi-
encing psychological symptoms and may be
educated on methods of coping that are specific
to their risk factors. Similarly, the well-being of
those working directly with infected patients,
such as nurses, should be especially monitored.
The combined available evidence also shows
that perceived support plays a vital role during
pandemics. A safe, supporting, and efficient
work environment is not only likely to impact
HCWs’ well-being in various aspects of their
life and work but may also benefit the hospitals.
Providing appropriate training and protection to
medical and administrative staff, as well as
acknowledging HCWs’ need for mental care
support, would reduce risk of turnover, increase
medical performance in the long term, and pro-
vide positive feedback for the organisation.
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