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ARTICLE INFO ABSTRACT

The covid-19 pandemic has heavily burdened healthcare systems throughout the world. We performed a rapid
systematic review to identify, assess and summarize research on the mental health impact of the covid-19
pandemic on HCWs (healthcare workers). We utilized the Norwegian Institute of Public Health's Live map of
covid-19 evidence on 11 May and included 59 studies. Six reported on implementing interventions, but none
reported on effects of the interventions. HCWs reported low interest in professional help, and greater reliance on
social support and contact. Exposure to covid-19 was the most commonly reported correlate of mental health
problems, followed by female gender, and worry about infection or about infecting others. Social support cor-
related with less mental health problems. HCWs reported anxiety, depression, sleep problems, and distress
during the covid-19 pandemic. We assessed the certainty of the estimates of prevalence of these symptoms as
very low using GRADE. Most studies did not report comparative data on mental health symptoms before the
pandemic or in the general population. There seems to be a mismatch between risk factors for adverse mental
health outcomes among HCWs in the current pandemic, their needs and preferences, and the individual psy-
chopathology focus of current interventions.
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1. Introduction toll on healthcare workers have persistently appeared during the cur-
rent global health crisis (Huang et al., 2020; Tsamakis et al., 2020;

The covid-19 pandemic has heavily burdened, and in many cases Liu et al., Liu et al., 2020).

overwhelmed, healthcare systems (Armocida et al., 2020; Xie et al.,
2020) including healthcare workers. The WHO has emphasized the
extremely high burden on healthcare workers, and called for action to
address the immediate needs and measures needed to save lives and
prevent a serious impact on physical and mental health of healthcare
workers (WHO, 2020).

Previous viral outbreaks have shown that frontline and non-front-
line healthcare workers are at increased risk of infection and other
adverse physical health outcomes (Xiao et al., 2020). Furthermore,
healthcare workers reported mental health problems putatively asso-
ciated with healthcare workers’ occupational activities during and up
until years after epidemics, including symptoms of post-traumatic
stress, burnout, depression and anxiety (Lancee et al, 2008;
Maunder et al., 2006; Park et al., 2018). Likewise, reports of the mental
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Several reviews have already been conducted on healthcare
workers’ mental health in the covid-19 pandemic, with search dates up
to May 2020. Pappa et al. (2020) identified thirteen studies in a search
on 17 April 2020 and pooled prevalence rates; they reported that more
than one of every five healthcare workers suffered from anxiety and/or
depression; nearly two in five reported insomnia. Vindegaard and
Eriksen Benros (2020) review, searching on 10 May 2020, identified
twenty studies of healthcare workers in a subgroup analysis, and their
narrative summary concluded that healthcare workers generally re-
ported more anxiety, depression, and sleep problems compared with
the general population.

In the face of a prolonged crisis such as the pandemic, sustainability
of the healthcare response fully relies on its ability to safeguard the
health of responders: the healthcare workers (Remuzzi, 2020;
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Godlee, 2020). Yet the recent findings of psychological distress among
healthcare workers might indicate that the healthcare system is cur-
rently unable to effectively help the helpers. Understanding the risks
and mental health impact(s) that healthcare workers experience, and
identifying possible interventions to address adverse effects, is invalu-
able. Our main aim was to perform an updated and more comprehen-
sive rapid systematic review to identify, assess and summarize available
research on the mental health impact of the covid-19 pandemic on
healthcare workers, including a) changes over time, b) prevalence of
mental health problems and risk/resilience factors, c) strategies and
resources used by healthcare providers to protect their own mental
health, d) perceived need and preferences for interventions, and e)
healthcare workers’ understandings of their own mental health during
the pandemic. Our second aim was to describe the interventions as-
sessed in the literature to prevent or reduce negative mental health
impacts on healthcare workers who are at work during the covid-19
pandemic.

2. Methods

We conducted a rapid systematic review according to the methods
specified in our protocol, published on our institution's website
(Muller et al., 2020).

2.1. Inclusion criteria

We included any type of study about any type of healthcare worker
during the covid-19 pandemic, with outcomes relating to their mental
health. We extracted information about interventions aimed at pre-
venting or reducing negative mental health impacts on healthcare
workers; we were therefore interested in quantitative studies examining
prevalence of problems and effects of interventions as well as qualita-
tive studies examining experiences. We had no restrictions related to
study design, methodological quality, or language.

2.2. Literature search and article selection

We identified relevant studies by searching the Norwegian Institute
of Public Health's (NIPH's) Live map of covid-19 evidence (https://www.
fhi.no/en/qk/systematic-reviews-hta/map/) and database on 11 May
2020, as described in our protocol (Muller et al., 2020). The live map
and database contained 20,738 references screened for covid-19 re-
levance containing primary, secondary, or modelled data. Two re-
searchers independently categorized these references according to topic
(seven main topics, 52 subordinate topics), population (41 available
groups), study design, and publication type. We identified references
categorized to the population “Healthcare workers”, and to the topic
“Experiences and perceptions, consequences; social, political, economic as-
pects”. In addition, we identified references by searching (title/abstract)
in the live map's database, using the keywords: emo*, psych*, stress*,
anx*, depr*, mental*, sleep, worry, somatoform, and somatic symptom
disorder. We screened all identified references specifically for the in-
clusion criteria for this systematic review.

The protocol of the Live map of covid-19 evidence describes the
methodology of the map and database (Vist et al., 2020). The metho-
dology, including the search, has developed dynamically since March
2020. We performed our first search for the map 12.03.2020 and we
have identified references published since 01.12.2019 by searching:

e PubMed (National Library of Medicine), from 01.12.2019 -
03.05.2020

e Embase (Ovid), between 01.12.2019 - 27.03.2020

e Centers for Disease Control and Prevention (CDC), 01.12.2019 -
11.05.2020

The last included search for this review was conducted on 11 May
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2020. The search strategy is presented in Appendix 1.
2.3. Data extraction and methodological quality assessment

We developed a data extraction form to collect data on country and
setting, participants, exposure to covid-19, intervention if relevant, and
outcomes related to mental health. We extracted data on prevalence of
mental health problems as well as correlates (i.e. risk/resilience fac-
tors); strategies implemented or accessed by healthcare worker to ad-
dress their own mental health; perceived need and preferences related
to interventions aimed at preventing or reducing negative mental
health consequences; and experience and understandings of mental
health and related interventions. One researcher (AEM) extracted data
and another checked her extraction. Two researchers (AEM, SF/GEV)
independently assessed the methodological quality of systematic re-
views using the AMSTAR tool (Shea et al., 2017) and of qualitative
studies using the CASP checklist (Critical Appraisal Skills
Programme (CASP) 2020). One researcher (AEM) assessed the quality
of cross-sectional studies using either the JBI Prevalence or the JBI
Cross-sectional Analytical checklist, and longitudinal studies using the
JIBI Cohort checklist (Johanna Briggs Institute 2020). Results of these
checklists are presented in Appendix 2 in the standard risk of bias
format.

2.4. Data presentation and analyses

We summarized outcomes narratively. We describe interventions
and outcomes based on the information provided in the studies. When
studies presented prevalence rates out mental health outcomes in fig-
ures without numbers, we extracted numbers using an online software
(https://apps.automeris.io/wpd/). We presented mean prevalence rates
as box-and-whisker plots. We decided not to perform a quantitative
summary of the associations between the various correlates and mental
health factors, due to a combination of heterogeneity in assessment
measures and lack of control groups, and an overarching lack of de-
scriptions necessary to confirm sufficient homogeneity. Our included
studies not only varied greatly from one another, they most often did
not report sufficient information regarding inclusion criteria, popula-
tion, setting, and exposure to assess potential clinical heterogeneity. We
graded the certainty of the evidence using the GRADE approach
(Grading of Recommendations Assessment, Development, and
Evaluation (Guyatt et al., 2011).

3. Results
3.1. Results of the literature search

As of 11 May 2020, the Live map of covid-19 evidence project had
screened 20,738 studies for covid-19 relevance, and categorized all
studies with empirical data. We identified 557 studies coded to the
topic Experiences, and 314 coded to Healthcare workers. Our database
keyword search identified a further 218 relevant studies. Of a total of
1089 identified studies, 59 met our inclusion criteria for this systematic
review (Huang et al., 2020; Abdessater et al., 2020a,b; Ahmed et al.,
2020; Behnam et al., 2020; Bohlken et al., 2020; Cai et al., 2020;
Cai et al., 2019; Cao et al., 2020; Chen et al., 2020a,b; Chew et al.,
2020; Chung and Yeung, 2020; Davico et al., 2020; Foley et al., 2020;
Gautam et al., 2020; Guo et al., 2020; Hong et al., 2020; Hu et al., 2020;
Jiang et al., 2020; Kang et al., 2020; Ko et al., 2020; Lai et al., 2019;
Li et al., 2020a,b; Liang et al., 2020; Liu et al., 2020a,b,c,d; Louie et al.,
2020; Lu et al., 2020; Lv et al., 2020; Martin, 2020; Mo et al., 2020;
Mohindra et al., 2020; Naser, 2020; Nemati et al., 2020; Ni et al., 2020;
Pu et al., 2020; Rajkumar et al., 2020; Schulte et al., 2020; Shen et al.,
2020a,b; Simpson et al., 2020; Sun et al., 2020; Tan et al., 2020;
Wu et al., 2020a,b; H Xiao et al., 2020, 70; Yifan et al., 2020; Yin and
Zeng, 2020; Yuan et al., 2020; Zhang et al., 2020a,b,c; Zhu et al.,
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Table 1
Summary of study characteristics.
N (59 total) %

Country (multiple allowed)
People's Republic of China 40 67.8%
France 2 3.4%
Germany 2 3.4%
India 2 3.4%
Iran 4 6.8%
Italy 2 3.4%
Singapore 2 3.4%
USA 3 6.8%
Other * 3 5.1%
Not applicable 3 5.1%
Study design
Survey 46 78.0%
Interviews 5 8.5%
Cohort/longitudinal 2 3.4%
Systematic review 2 3.4%
Other 4 6.8%
Healthcare setting (multiple allowed)
Hospital 42 71.2%
Specialist health services 2 3.4%
Other 3 5.1%
Not specified 21 35.6%
Population (multiple allowed)
Allied health care workers 3 5.1%
Clinical administration 8 13.6%
Doctors 33 55.9%
Emergency staff 1 1.7%
Medical students 2 3.4%
Nurses 31 52.5%
Other 13 22.0%
Not specified 19 32.2%
Exposure/intervention(multiple allowed)
Frontline 40 67.8%
Not frontline 26 44.1%
Not specified 10 16.9%
Intervention aimed at mental health 6 10.2%
Other 2 3.4%

? Countries sampled by one study: Australia, Bahrain, Bulgaria, Canada,
Demark, Egypt, Finland, France, Hungary, Ireland, Israel, Kuwait, Malaysia,
Mexico, New Zealand, Pakistan, Poland, Republic of the Congo, Romania, Saudi
Arabia, South Africa, Switzerland, Taiwan, Turkey, United Arab Emirates,
United Kingdom.

2020a,b) (Fig. 1).

3.2. Description of studies

Fifty-nine studies were included. Table 1 displays their summarized
characteristics, while Appendix 3 displays characteristics of the in-
dividual studies. A total of 54,707 participants were drawn from at least
34 separate countries across the studies (one study reported partici-
pants came from 91 countries, but did not specify these). The People's
Republic of China was the single most common setting (40 studies and
44,540 participants), followed by Iran (four studies). Setting was not
applicable for the two systematic reviews and the review of online
mental health surveys.

The majority of studies (46) were cross-sectional surveys; two stu-
dies reported surveys administered twice over time; five were interview
studies, of which three were analyzed qualitatively and two quantita-
tively; and four were other designs, including a case series and a study
that searched within a database of existing online surveys. We also
identified two systematic reviews (Gautam et al., 2020; Rajkumar et al.,
2020), which included five primary studies (Huang et al., 2020;
Chen et al., 2020a; Lai et al., 2019; Li et al., 2020b; Xiao et al., 2020b).

The studies reported on healthcare workers working in different
settings: 42 studies reported on health care workers in hospitals, two
studies were conducted in specialist health services outside hospitals,
and three studies in other settings, while 21 studies did not specify the
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healthcare setting or only partially described multiple settings. No
studies reported on nursing homes or primary care settings. In 40 stu-
dies, participants were frontline workers, while 26 studies reported on
non-frontline workers. Frontline or non-frontline activities were unclear
in ten studies.

Six studies reported on interventions to reduce mental health pro-
blems.

More than half of the studies included nurses (31) and/or doctors
(33). Study sizes ranged from a case study with three participants to a
survey of 11,118 participants.

3.3. Methodological quality assessment of included studies

Appendix 2 displays the methodological quality assessments of in-
dividual studies. Overall assessments are displayed in Appendix 3, the
description of included studies. Twenty-five studies were assessed as
having low methodological quality (including eleven of 17 cross-sec-
tional studies that provided only prevalence data), twelve medium, and
sixteen high. The most common methodological weaknesses across all
studies arose from insufficient reporting: samples, settings, and re-
cruitment procedures were often not described thoroughly. While both
systematic reviews had low scores on the AMSTAR, all three qualitative
studies were assessed on the CASP checklist as valuable. Four studies
had designs that we did not assess for quality: Jiang et al. (2020), and
Schulte et al. (2020) reported on the development or uptake of mental
health interventions; Liu et al. (2020b) surveyed mental health ques-
tionnaires available online in China as of 8 February 2020; and
Martin (2020) presented three case histories.

3.4. Mental health interventions

Six studies reported on the implementation of interventions to
prevent or reduce mental health problems caused by the covid-19
pandemic among healthcare workers. These interventions can be
loosely divided into those targeting organizational structures, those
facilitating team/collegial support, and those addressing individual
complaints or strategies.

Two interventions involved organizational adjustments. The first
intervention was reported on by two studies (Cao et al, 2020;
Hong et al., 2020). Hong et al. (2020) called it a “comprehensive psy-
chological intervention” for frontline workers undergoing a mandatory
two-week quarantine in a vocational resort, following two- to three-
week hospital shifts. The quarantine itself was also described as part of
the intervention, explicitly intended “to alleviate worries about the
health of one's family”. Other elements included shortened shifts; in-
volvement of the labor union to provide support to healthcare workers’
families; and a telephone-based hotline that allowed healthcare workers
to speak to trained psychiatrists or psychologists. This hotline had al-
ready been available to healthcare workers for four hours per week
prior to the pandemic, but was made available for twelve hours, seven
days a week. Chen et al. (2020a) reported a second intervention that
attempted to address individual complaints and facilitate collegial
support. A telephone hotline was set up to provide immediate psy-
chological support, along with a medical team that provided online
courses to help healthcare workers handle psychological problems, and
group-based activities to release stress. However, uptake was low, and
when researchers conducted interviews with the healthcare workers to
understand this, healthcare workers reported needing personal protec-
tive equipment and rest, not time with a psychologist. They also re-
quested help addressing their patients’ psychological distress. In re-
sponse, the hospital developed more guidance on personal protective
equipment, provided a rest space, and provided training on how to
address patients’ distress.

Schulte et al. (2020) targeted collegial support and building in-
dividual strategies through one-hour video “support calls” for health-
care workers called in from their homes, to describe the impact of the
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pandemic on their lives, to reflect on their strengths, and to brainstorm
coping strategies. This intervention was implemented as a response to
the hospital redeploying pediatric staff to work as covid-19 frontline
staff, and reorganizing pediatric space to accommodate more pediatric
and adult covid-19 patients.

The remainder of the interventions focused on individual com-
plaints or strategies. Chung and Yeung (2020) intervention was an
online questionnaire available through a hospital mobile phone appli-
cation that allowed healthcare workers to request psychological support
from a psychiatric nurse, and to fill out a short depression screening
measure. Jiang et al. (2020) intervention began as an onsite, in-person
psychological crisis intervention, in which psychiatrists and psycholo-
gists provided psychological care to healthcare workers. After in-person
care was recognized as a transmission risk to the psychiatrists and
psychologists, the intervention was developed to allow for remote
provision.

3.5. Changes in mental health during the pandemic

None of the studies that implemented mental health interventions
reported on the effects of the interventions on healthcare workers. The
only data available to approximate the impact of the pandemic on the
mental health of healthcare workers came from two longitudinal survey
studies reporting on changes over time, both of low methodological
quality.

Lv et al. (2020) surveyed healthcare workers before and during the
outbreak, reporting no further information about the timeline. The
study included both those working on the frontline and those with
unclear exposure to covid-19. However, it is unclear whether re-
spondents were the same at both time points. The prevalence of anxiety,
depression, and insomnia increased over time, whether mild, moderate,
moderate to severe, or severe (see Fig. 2). During the outbreak, one out
of every four healthcare workers reported at least mild anxiety, de-
pression, or insomnia.

Yuan et al. (2020) also administered a survey twice to 939 re-
spondents during the pandemic (in February 2020), with two weeks
between the surveys, and no attrition reported. Each respondent an-
swered the same questions: I feel worried, I feel anxious, fidgeting and not
knowing what to do, I feel frightened, I feel nervous and uneasy, I don't think
I can succeed even if I try hard, and I've been smoking or drinking a lot
lately. The authors presented the changes per item after two weeks,
rather than answers at both time points, and the answer scale was not
reported. Worry worsened for 30% of participants, anxiety for 12%,
fidgeting for 9%, fear for 15%, feeling nervous and uneasy for 13%, not
thinking one can succeed for 4%, and an increase in smoking and
drinking for only 1%. The proportion reporting improvement was si-
milar for fidgeting, fear, and feeling nervous and uneasy, and more
improved in not thinking one can succeed and for a reduction in
smoking and drinking.

Two cross-sectional studies reported healthcare workers’ self-re-
ported changes in mental health; both were also of low methodological
quality due to insufficient reporting. In Behnam et al. (2020), twelve
Iranian psychiatry residents were re-deployed to work one frontline
shift. Half of the residents reported that they experienced more distress
after this shift. Abdessater et al., 2020a,b) studied 275 urology residents
not working on the frontline. When asked to report the level of stress
caused by covid-19, 56% reported a medium to high amount of stress,
and the remaining reported none to low. Less than 1% had initiated a
psychiatric treatment during the pandemic.

A third cross-sectional study (Xu et al., 2020), also of low metho-
dological quality, surveyed 60 healthcare workers in China in February,
during the “outbreak period”. A different cohort of 60 healthcare
workers were surveyed in March, during the “non-epidemic outbreak
period”. The healthcare workers in to the second phase of the survey
reported less symptoms of anxiety and depression, and higher health-
related quality of life.
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3.6. Prevalence of mental health problems, and risk and resilience factors

Twenty-nine studies reported prevalence data of mental health
variables as proportions or percentages. (Seventeen additional studies
reported data as average scores on various instruments, and we did not
extract this data.) We present box-and-whisker plots in Fig. 3 to show
the distribution of anxiety, depression, distress, and sleeping problems
among the healthcare workers investigated in the 29 studies, using the
authors’ own methods of assessing these outcomes

For anxiety, there were data from 22 studies. The percentage of
healthcare workers with anxiety ranged from 9% to 90% with a median
of 24%. For depression, there were data from 19 studies. The percen-
tage with depression ranged from 5% to 51%, with a median of 21%.
For sleep problems, there were data from six studies. The percentage
with sleeping problems ranged from 34% to 65%, with a median of
37%. For distress, there were data from 13 studies. The percentage with
distress ranged from 7% to 97%, with a median of 37%. Only one study
(Shen et al., 2020) reported prevalence of somatic symptoms, including
decreased appetite or indigestion (59%) and fatigue (55%).

The summary of findings table below displays median prevalence
rates across the studies contributing to each mental health outcome.

We assessed the certainty of the reported results of levels of anxiety,
depression, distress and sleep problems in health care workers during
the covid-19 pandemic using the GRADE approach to be very low, as
shown in Table 2, due to high risk of bias, large heterogeneity and
imprecision.

Twenty-two studies reported one or more variables associated with
mental health problems in health care workers during the pandemic.
The most common risk factors correlated with increased risk of mental
health problems were exposure to covid-19 patients (Abdessater et al.,
2020a; Davico et al., 2020; Lai et al., 2019; Lu et al., 2020; Ni et al.,
2020; Zhang et al., 2020a,c), being a woman (Huang et al., 2020;
Davico et al., 2020; Lai et al., 2019; SX Zhang et al., 2020, WR 76; J Zhu
et al., 2020), and worry about being infected (Cai et al., 2020; Lu et al.,
2020; Zhang et al., 2020b,c). In three studies, worrying about family
members being infected was a risk factor (Cai et al., 2020; Louie et al.,
2020) (G Li et al., 2020). The 22 studies mentioned a number of other
factors once each, that we do not report here.

The most commonly reported protective factor associated with re-
duced risk of mental health problems was having social support (X Liu
et al., 2020; Ni et al., 2020; Xiao et al., 2020a,b). Two studies directly
measured self-perceived resilience. Bohlken et al. (2020) asked their
sample of psychiatrists and neurologists to assess how resilient they
were on a Likert scale from 1 to 5 (“not applicable” to “completely
applicable”), and 86% selected the two highest categories.
Cai et al. (2019) compared experienced frontline workers with in-
experienced frontline workers, and found that inexperienced workers
scored lower on total resilience on the Connor-David resilience scale as
well as within each of three subscales, and had more mental health
symptoms. Inexperienced workers were also younger and had less so-
cial support available to them.

3.7. Strategies and resources used

Ten studies reported that healthcare workers utilized other re-
sources or had individual strategies to address their own mental health
during the pandemic, separate from formal interventions.

Six studies reported that healthcare workers utilized support from
family/friends during the pandemic. “Family” was the most common
stress coping mechanism utilized by Louie et al. (2020) sample (78.5%).
Sixty-five percent of Sun et al. (2020) sample sought social support to
relieve stress. Forty-three percent of Cai et al. (2020) sample rated so-
cial support from friends and family as a “very important” strategy, on a
scale from “not at all” to “very important”; a similar proportion of Louie
et al.’s sample said they used telecommunication with friends as a
coping mechanism (43.8%). Cao et al. (2020), reporting themes from
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Fig. 1. Live evidence map flow diagram of study inclusion.

interviews, wrote that telecommunication with family members was the
most frequently utilized coping mechanism, while a majority identified
talking with friends as important. Mohindra et al. (2020) narrative
report of an unreported amount of interviews also identified support
from family and colleagues as a main emotional motivational factor for
healthcare workers to continue working.

Professional and informal help were strategies reported by two

studies each. A minority of healthcare workers in Cai et al. (2020) said
that seeking help from a psychologist was important. Counselling,
therapy, or other professional interventions were used by 18-36% of
Kang et al. (2020) and Liu et al. (2020d) samples, respectively. Half of
Kang et al.’s sample used psychological resources available through the
media, and 36% used other psychological materials. Less than one third
of Zhang et al. (2020a) sample reported that psychological support from
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Fig. 2. Anxiety, depression, and insomnia before and during the pandemic among Lv et al.’s sample of 8028 Chinese healthcare workers before and during the
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Fig. 3. Boxplots of prevalence of anxiety, depression, sleep problems, and distress.

news or social media was helpful, although the amount who utilized
news or social media was not reported.

Coping and self-care styles was an emergent theme in
Sun et al. (2020) qualitative study of nurses’ psychological experience

Table 2
Summary of findings table

of treating patients with covid-19, and subsequently described quanti-
tatively. All nurses utilized active psychological defense mechanisms
(such as mindfulness), or more passive strategies (such as distraction).
Seventy percent made “life adjustments” such as sleeping, exercising, or



















