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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 (H1N1), Swine flu (H1N1/09) 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 
et al., 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; H1N1; 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), 
H1N1/09 (swine flu; 2009–2010), Ebola (2014–
2016), MERS (2015–ongoing) and H1N1 
(influenza).

Inclusion and exclusion criteria

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

and (III) 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, 
(II) regression with odds ratios, likelihood ratios, 
or other mediation analyses and (III) 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: 
(I) 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 
(κ = .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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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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Figure 1.  PRISMA flowchart of study selection.
HCWs: healthcare workers.
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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 79 years, 
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 (n = 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 HCWs 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 1 year 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 
et al., 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 HCWs’ role, several studies 
showed that other specific demographic charac-
teristics also mediated the relationship between 
various outcomes and HCWs’ 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 



Schneider et al.	 17

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 H1N1. 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 HCWs 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.

Data availability statement

Data availability is not applicable to this article as no 
new data were created or analysed in this study.



18	 Journal of Health Psychology 00(0)

Declaration of conflicting interests

The author(s) declared no potential conflicts of inter-
est with respect to the research, authorship, and/or 
publication of this article.

Funding 

The author(s) received no financial support for the 
research, authorship, and/or publication of this 
article.

ORCID iDs 

Jekaterina Schneider  https://orcid.org/0000-0002 
-6069-4783

Benjamin Gibson  https://orcid.org/0000-0002 
-9932-7403

References

Alsubaie S, Hani Temsah M, Al-Eyadhy AA, et al. 
(2019) Middle East Respiratory Syndrome 
Coronavirus epidemic impact on healthcare 
workers’ risk perceptions, work and personal 
lives. Journal of Infection in Developing 
Countries 13(10): 920–926.

American Psychological Association (2020) What 
China’s psychologists can tell us about COVID-
19. Available at: http://www.apa.org/topics/covid-
19/china-psychologists (accessed 15 June 2020).

Amerio A, Bianchi D, Santi F, et al. (2020) Covid-
19 pandemic impact on mental health: A web-
based cross-sectional survey on a sample of 
Italian general practitioners. Acta Biomedica 
91(2): 83–88.

Amin S (2020) Why ignore the dark side of social 
media? A role of social media in spread-
ing Corona-phobia and psychological well-
being. International Journal of Mental Health 
Promotion 22(1): 29–38.

Arden MA and Chilcot J (2020) Health psychology 
and the coronavirus (COVID-19) global pan-
demic: A call for research. British Journal of 
Health Psychology 25(2): 231–232.

Armijo-Olivo S, Stiles CR, Hagen NA, et al. (2010) 
Assessment of study quality for system-
atic reviews: A comparison of the Cochrane 
Collaboration Risk of Bias Tool and the 
Effective Public Health Practice Project Quality 
Assessment Tool: Methodological research. 
Journal of Evaluation in Clinical Practice 
18(1): 12–18.

Arora T and Grey I (2020) Health behaviour changes 
during COVID-19 and the potential conse-
quences: A mini-review. Journal of Health 
Psychology 25(9): 1155–1163.

Bai YM, Lin CC, Lin CY, et  al. (2004) Survey of 
stress reactions among health care workers 
involved with the SARS outbreak. Psychiatric 
Services 55(9): 1055–1057.

Bao Y, Sun Y, Meng S, et al. (2020) 2019-nCoV epi-
demic: Address mental health care to empower 
society. The Lancet 395(10224): e37–e38.

Blake H, Bermingham F, Johnson G, et  al. (2020) 
Mitigating the psychological impact of 
COVID-19 on healthcare workers: A digi-
tal learning package. International Journal of 
Environmental Research and Public Health 
17(9): 2997.

Brooks SK, Webster RK, Smith LE, et al. (2020) The 
psychological impact of quarantine and how to 
reduce it: Rapid review of the evidence. The 
Lancet 395(10227): 912–920.

Cai W, Lian B, Song X, et  al. (2020) A cross-sec-
tional study on mental health among health care 
workers during the outbreak of Corona Virus 
Disease 2019. Asian Journal of Psychiatry 51: 
102111.

Cameron CD and Fredrickson BL (2015) Mind- 
fulness facets predict helping behavior and 
distinct helping-related emotions. Mindfulness 
6(5): 1211–1218.

Chan AOM and Huak CY (2004) Psychological 
impact of the 2003 severe acute respiratory 
syndrome outbreak on health care workers 
in a medium size regional general hospital 
in Singapore. Occupational Medicine 54(3): 
190–196.

Chen Q, Liang M, Li Y, et al. (2020) Mental health 
care for medical staff in China during the 
COVID-19 outbreak. The Lancet Psychiatry 
7(4): E15–E16.

Chew NWS, Lee GKH, Tan BYQ, et  al. (2020) A 
multinational, multicentre study on the psy-
chological outcomes and associated physical 
symptoms amongst healthcare workers dur-
ing COVID-19 outbreak. Brain, Behavior, and 
Immunity 88: 559–565.

Chew-Graham CA, Rogers A and Yassin N (2003) 
‘I wouldn’t want it on my CV or their records’: 
Medical students’ experiences of help-seeking 
for mental health problems. Medical Education 
37(10): 873–880.

https://orcid.org/0000-0002-6069-4783
https://orcid.org/0000-0002-6069-4783
https://orcid.org/0000-0002-9932-7403
https://orcid.org/0000-0002-9932-7403
http://www.apa.org/topics/covid-19/china-psychologists
http://www.apa.org/topics/covid-19/china-psychologists


Schneider et al.	 19

Chmitorz A, Kunzler A, Helmreich I, et  al. (2018) 
Intervention studies to foster resilience – A 
systematic review and proposal for a resil-
ience framework in future intervention studies. 
Clinical Psychology Review 59: 78–100.

Chong MY, Wang WC, Hsieh WC, et  al. (2004) 
Psychological impact of severe acute respira-
tory syndrome on health workers in a tertiary 
hospital. British Journal of Psychiatry 185: 
127–133.

Cohen J (1960) A coefficient of agreement for 
nominal scales. Educational and Psychological 
Measurement 20(1): 37–46.

Cucinotta D and Vanelli M (2020) WHO declares 
COVID-19 a pandemic. Acta Bio-Medica: 
Atenei Parmensis 91(1): 157–160.

Cullen W, Gulati G and Kelly BD (2020) Mental 
health in the COVID-19 pandemic. QJM: An 
International Journal of Medicine 113(5): 
311–312.

Dai Y, Hu G, Xiong H, et al. (2020) Psychological 
impact of the coronavirus disease 2019 (COVID-
19) outbreak on healthcare workers in China. 
MedRxiv 3. DOI: 10.1101/2020.03.03.20030874.

De Brier N De, Stroobants S, Vandekerckhove P, 
et  al. (2020) Factors affecting mental health 
of health care workers during coronavirus dis-
ease outbreaks: A rapid systematic review. 
PsychRxiv. DOI: 10.31234/osf.io/w9uxs.

Devnani M (2012) Factors associated with the will-
ingness of health care personnel to work dur-
ing an influenza public health emergency: An 
integrative review. Prehospital and Disaster 
Medicine 27(6): 551–566.

Fiksenbaum L, Marjanovic Z, Greenglass ER, et al. 
(2006) Emotional exhaustion and state anger in 
nurses who worked during the SARS outbreak: 
The role of perceived threat and organizational 
support. Canadian Journal of Community 
Mental Health 25(2): 89–103.

Galbraith N, Boyda D, McFeeters D, et  al. (2021) 
The mental health of doctors during the Covid-
19 pandemic. BJPsych Bulletin 45(2): 93–97.

Ho SMY, Kwong-Lo RSY, Mak CWY, et al. (2005) 
Fear of severe acute respiratory syndrome 
(SARS) among health care workers. Journal 
of Consulting and Clinical Psychology 73(2): 
344–349.

Hofmann PB (2018) Stress among healthcare pro-
fessionals calls out for attention. Journal of 
Healthcare Management 63(5): 294–297.

Holmes EA, O’Connor RC, Perry VH, et al. (2020) 
Multidisciplinary research priorities for the 
COVID-19 pandemic: A call for action for men-
tal health science. The Lancet Psychiatry 7(6): 
547–560.

IPBES (2020) IPBES guest article: COVID-19 stim-
ulus measures must save lives, protect liveli-
hoods, and safeguard nature to reduce the risk 
of future pandemics. Available at: https://ipbes.
net/covid19stimulus (accessed 18 March 2020).

Jung H, Jung SY, Lee MH, et al. (2020) Assessing 
the presence of post-traumatic stress and turno-
ver intention among nurses Post–Middle East 
respiratory syndrome outbreak: The importance 
of supervisor support. Workplace Health and 
Safety 68(7): 337–345.

Kang L, Ma S, Chen M, et  al. (2020) Impact on 
mental health and perceptions of psychological 
care among medical and nursing staff in Wuhan 
during the 2019 novel coronavirus disease out-
break: A cross-sectional study. Brain, Behavior, 
and Immunity 87: 11–17.

Kim JS and Choi JS (2016) Factors influencing 
emergency nurses’ burnout during an out-
break of Middle East respiratory syndrome 
Coronavirus in Korea. Asian Nursing Research 
10(4): 295–299.

Kirby T (2020) Evidence mounts on the dispropor-
tionate effect of COVID-19 on ethnic minori-
ties. The Lancet Respiratory Medicine 8(6): 
547–548.

Kisely S, Warren N, McMahon L, et  al. (2020) 
Occurrence, prevention, and management of 
the psychological effects of emerging virus out-
breaks on healthcare workers: Rapid review and 
meta-analysis. BMJ 369: m1642.

Koh D, Meng KL, Sin EC, et  al. (2005) Risk per-
ception and impact of severe acute respiratory 
syndrome (SARS) on work and personal lives 
of healthcare workers in Singapore: What can 
we learn? Medical Care 43(7): 676–682.

Lades LK, Laffan K, Daly M, et  al. (2020) Brief 
report COVID-19 daily emotional well-being 
during the COVID-19 pandemic. British 
Journal of Health Psychology 25(4): 902–911.

LaFaver K, Miyasaki JM, Keran CM, et  al. (2018) 
Age and sex differences in burnout, career sat-
isfaction, and well-being in US neurologists. 
Neurology 91(20): e1928–e1941.

Lai J, Ma S, Wang Y, et al. (2020) Factors associated 
with mental health outcomes among health care 

https://ipbes.net/covid19stimulus
https://ipbes.net/covid19stimulus


20	 Journal of Health Psychology 00(0)

workers exposed to Coronavirus disease 2019. 
JAMA Network Open 3(3): e203976.

Lancee WJ, Maunder RG and Goldbloom DS (2008) 
Prevalence of psychiatric disorders among 
Toronto hospital workers one to two years after 
the SARS outbreak. Psychiatric Services 59(1): 
91–95.

Lee SM, Kang WS, Cho AR, et  al. (2018) 
Psychological impact of the 2015 MERS 
outbreak on hospital workers and quaran-
tined hemodialysis patients. Comprehensive 
Psychiatry 87: 123–127.

Li W, Yang Y, Liu Z-H, et  al. (2020) Progression 
of mental health services during the COVID-
19 outbreak in China. International Journal of 
Biological Sciences 16(10): 1732–1738.

Lietz J, Westermann C, Nienhaus A, et  al. (2016) 
The occupational risk of influenza A (H1N1) 
infection among healthcare personnel during 
the 2009 pandemic: A systematic review and 
meta-analysis of observational studies. PLoS 
One 11(8): 1–19.

Liu X, Kakade M, Fuller CJ, et al. (2012) Depression 
after exposure to stressful events: Lessons 
learned from the severe acute respiratory syn-
drome epidemic. Comprehensive Psychiatry 
53(1): 15–23.

Lu W, Wang H, Lin Y, et al. (2020) Psychological 
status of medical workforce during the 
COVID-19 pandemic: A cross-sectional study. 
Psychiatry Research 288: 1–5.

Lu YC, Shu BC, Chang YY, et al. (2006) The mental 
health of hospital workers dealing with severe 
acute respiratory syndrome. Psychotherapy and 
Psychosomatics 75(6): 370–375.

Luken M and Sammons A (2016) Systematic review 
of mindfulness practice for reducing job burn-
out. American Journal of Occupational Therapy 
70(2): p1-7002250020.

Lung FW, Lu YC, Chang YY, et al. (2009) Mental 
symptoms in different health professionals 
during the SARS attack: A follow-up study. 
Psychiatric Quarterly 80(2): 107–116.

McAlonan GM, Lee AM, Cheung V, et  al. (2007) 
Immediate and sustained psychological impact 
of an emerging infectious disease outbreak 
on health care workers. Canadian Journal of 
Psychiatry 52(4): 241–247.

Mahase E (2020) Coronavirus covid-19 has killed 
more people than SARS and MERS combined, 
despite lower case fatality rate. BMJ 368: 
m641.

Marjanovic Z, Greenglass ER and Coffey S (2007) 
The relevance of psychosocial variables and 
working conditions in predicting nurses’ cop-
ing strategies during the SARS crisis: An online 
questionnaire survey. International Journal of 
Nursing Studies 44(6): 991–998.

Matsuishi K, Kawazoe A, Imai H, et  al. (2012) 
Psychological impact of the pandemic (H1N1) 
2009 on general hospital workers in Kobe. 
Psychiatry and Clinical Neurosciences 66(4): 
353–360.

Maunder RG, Lancee WJ, Balderson KE, et  al. 
(2006) Long-term psychological and occupa-
tional effects of providing hospital healthcare 
during SARS outbreak. Emerging Infectious 
Diseases 12(12): 1924–1932.

Maunder RG, Lancee WJ, Rourke S, et  al. (2004) 
Factors associated with the psychological 
impact of severe acute respiratory syndrome on 
nurses and other hospital workers in Toronto. 
Psychosomatic Medicine 66(6): 938–942.

Moher D, Liberati A, Tetzlaff J, et  al. (2010) 
Preferred reporting items for systematic 
reviews and meta-analyses: The PRISMA 
statement. International Journal of Surgery 
8(5): 336–341.

Morgan P, Simpson J and Smith A (2015) Health 
care workers’ experiences of mindfulness train-
ing: A qualitative review. Mindfulness 6(4): 
744–758.

Naushad VA, Bierens JJLM, Nishan KP, et  al. 
(2019) A systematic review of the impact of dis-
aster on the mental health of medical respond-
ers. Prehospital and Disaster Medicine 34(6): 
632–643.

Nickell LA, Crighton EJ, Tracy CS, et  al. (2004) 
Psychosocial effects of SARS on hospital staff: 
Survey of a large tertiary care institution. CMAJ 
170(5): 793–798.

Nielsen K, Yarker J, Randall R, et  al. (2009) The 
mediating effects of team and self-efficacy 
on the relationship between transformational 
leadership, and job satisfaction and psycho-
logical well-being in healthcare profession-
als: A cross-sectional questionnaire survey. 
International Journal of Nursing Studies 
46(9): 1236–1244.

Olagoke AA, Olagoke OO and Hughes AM (2020) 
Exposure to coronavirus news on mainstream 
media: The role of risk perceptions and depres-
sion. British Journal of Health Psychology 
25(4): 865–874.



Schneider et al.	 21

Pappa S, Ntella V, Giannakas T, et  al. (2020) 
Prevalence of depression, anxiety, and insomnia 
among healthcare workers during the COVID-
19 pandemic: A systematic review and meta-
analysis. Brain, Behavior, and Immunity 88: 
901–907.

Park JS, Lee EH, Park NR, et  al. (2018) Mental 
health of nurses working at a government-des-
ignated hospital during a MERS-CoV outbreak: 
A cross-sectional study. Archives of Psychiatric 
Nursing 32(1): 2–6.

Raab K (2014) Mindfulness, self-compassion, and 
empathy among health care professionals: A 
review of the literature. Journal of Health Care 
Chaplaincy 20(3): 95–108.

Shacham M, Hamama-Raz Y, Kolerman R, et  al. 
(2020) COVID-19 factors and psychological 
factors associated with elevated psychological 
distress among dentists and dental hygienists in 
Israel. International Journal of Environmental 
Research and Public Health 17(8): 2900.

Simms A, Fear NT and Greenberg N (2020) The 
impact of having inadequate safety equipment 
on mental health. Occupational Medicine 70(4): 
278–281.

Son H, Lee WJ, Kim HS, et  al. (2019) Hospital 
workers’ psychological resilience after the 
2015 Middle East respiratory syndrome out-
break. Social Behavior and Personality: An 
International Journal 47(2): 1–13.

Spoorthy MS (2020) Mental health problems faced 
by healthcare workers due to the COVID-19 
pandemic: A review. The Lancet 395: 1315.

Styra R, Hawryluck L, Robinson S, et  al. (2008) 
Impact on health care workers employed in 
high-risk areas during the Toronto SARS out-
break. Journal of Psychosomatic Research 
64(2): 177–183.

Su TP, Lien TC, Yang CY, et al. (2007) Prevalence 
of psychiatric morbidity and psychological 
adaptation of the nurses in a structured SARS 
caring unit during outbreak: A prospective and 
periodic assessment study in Taiwan. Journal of 
Psychiatric Research 41(1–2): 119–130.

Tam CWC, Pang EPF, Lam LCW, et  al. (2004) 
Severe acute respiratory syndrome (SARS) in 
Hong Kong in 2003: Stress and psychological 
impact among frontline healthcare workers. 
Psychological Medicine 34(7): 1197–1204.

Templeton K, Medical K, Bernstein CA, et al. (2019) 
Gender-based differences in burnout: Issues 
faced by women physicians. NAM Perspectives. 

Discussion Paper, National Academy of 
Medicine, Washington, DC.

Thomas BH, Ciliska D, Dobbins M, et al. (2004) A 
process for systematically reviewing the litera-
ture: Providing the research evidence for public 
health nursing interventions. Worldviews on 
Evidence-Based Nursing 1(3): 176–184.

Van Bavel JJ, Baicker K, Boggio PS, et  al. (2020) 
Using social and behavioural science to support 
COVID-19 pandemic response. Nature Human 
Behaviour 4: 460–471.

Verma S, Mythily S, Chan YH, et  al. (2004) Post-
SARS psychological morbidity and stigma 
among general practitioners and traditional 
Chinese medicine practitioners in Singapore. 
Annals of the Academy of Medicine Singapore 
33(6): 743–748.

Vinkers CH, van Amelsvoort T, Bisson JI, et al. (2020) 
Stress resilience during the coronavirus pan-
demic. European Neuropsychopharmacology 
35: 12–16.

West CP, Dyrbye LN and Shanafelt TD (2018) 
Physician burnout: Contributors, consequences 
and solutions. Journal of Internal Medicine 
283(6): 516–529.

Wong WCW, Wong SYS, Lee A, et al. (2007) How 
to provide an effective primary health care in 
fighting against severe acute respiratory syn-
drome: The experiences of two cities. American 
Journal of Infection Control 35(1): 50–55.

World Health Organization (2020a) What is a pan-
demic? Available at: https://www.who.int/csr/
disease/swineflu/frequently_asked_questions/
pandemic/en/ (accessed 24 February 2020).

World Health Organization (2020b) Mental health 
and psychosocial considerations during the 
COVID-19 outbreak. Available at: https://apps.
who.int/iris/bitstream/handle/10665/331490/
WHO-2019-nCoV-MentalHealth-2020.1-eng.
pdf (accessed 18 March 2020).

Wu P, Fang Y, Guan Z, et al. (2009) The psychologi-
cal impact of the SARS epidemic on hospital 
employees in China: Exposure, risk percep-
tion, and altruistic acceptance of risk. Canadian 
Journal of Psychiatry 54(5): 302–311.

Xiang YT, Yang Y, Li W, et  al. (2020) Timely 
mental health care for the 2019 novel corona-
virus outbreak is urgently needed. The Lancet 
Psychiatry 7(3): 228–229.

Xiao H, Zhang Y, Kong D, et al. (2020) The effects 
of social support on sleep quality of medical 
staff treating patients with Coronavirus Disease 

https://www.who.int/csr/disease/swineflu/frequently_asked_questions/pandemic/en/
https://www.who.int/csr/disease/swineflu/frequently_asked_questions/pandemic/en/
https://www.who.int/csr/disease/swineflu/frequently_asked_questions/pandemic/en/
https://apps.who.int/iris/bitstream/handle/10665/331490/WHO-2019-nCoV-MentalHealth-2020.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331490/WHO-2019-nCoV-MentalHealth-2020.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331490/WHO-2019-nCoV-MentalHealth-2020.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331490/WHO-2019-nCoV-MentalHealth-2020.1-eng.pdf


22	 Journal of Health Psychology 00(0)

2019 (COVID-19) in January and February 
2020 in China. Medical Science Monitor 26: 
e923549.

Yao Y, Wang W, Wang F, et al. (2014) General self-
efficacy and the effect of hospital workplace 
violence on doctors’ stress and job satisfaction 
in China. International Journal of Occupational 
Medicine and Environmental Health 27(3): 
389–399.

Yin Q, Sun Z, Liu T, et  al. (2020) Posttraumatic 
stress symptoms of health care workers dur-
ing the corona virus disease 2019. Clinical 
Psychology & Psychotherapy 27(3): 384–395.

Zaka A, Shamloo SE, Fiorente P, et  al. (2020) 
COVID-19 pandemic as a watershed moment: 
A call for systematic psychological health care 

for frontline medical staff. Journal of Health 
Psychology 25(7): 883–887.

Zhang C, Yang L, Liu S, et  al. (2020a) Survey of 
insomnia and related social psychological fac-
tors among medical staff involved in the 2019 
novel Coronavirus disease outbreak. Frontiers 
in Psychiatry 11: 306.

Zhang W-R, Wang K, Yin L, et al. (2020b) Mental 
health and psychosocial problems of medical 
health workers during the COVID-19 epidemic 
in China. Psychotherapy and Psychosomatics 
89(4): 242–250.

Zhu Z, Ph D, Xu S, et  al. (2020) COVID-19 in 
Wuhan: Immediate psychological impact on 
5062 health workers. MedRxiv (1095). DOI: 
10.1101/2020.02.20.20025338.




