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Abstract

Background

Acute disease outbreaks such as the COVID-19 pandemic cause a high burden of psycho-

logical distress in people worldwide. Interventions to enable people to better cope with such
distress should be based on the best available evidence. We therefore performed a scoping
review to systematically identify and summarize the available literature of interventions that
target the distress of people in the face of highly contagious disease outbreaks.

Methods

MEDLINE, Cochrane CENTRAL, Web of Science (January 2000 to May 7, 2020), and refer-
ence lists were systematically searched and screened by two independent reviewers. Quan-
titative and qualitative studies investigating the effects of psychological interventions before,
during, and after outbreaks of highly contagious emerging infectious diseases, such as
SARS, MERS, Ebola, or COVID-19 were included. Study effects were grouped (e.qg. for
healthcare professionals, community members, people at risk) and intervention contents at
the individual and organizational level summarized. We assessed the level of evidence
using a modified scheme from the Oxford Centre for Evidence-based Medicine and the Aus-
tralian National Health and Medical Research Council.

Results

Of 4030 records found, 19 studies were included (two RCTs). Most interventions were deliv-
ered during-exposure and face-to-face, focused on healthcare workers and crisis personnel,
and combined psychoeducation with training of coping strategies. Based on two high-quality
studies, beneficial effects were reported for resilience factors (e.g. positive cognitive
appraisal) and professional attitudes of healthcare workers, with mixed findings for mental
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health (e.g. depression). Across all studies, there was positive qualitative feedback from
participants and facilitators. We identified seven ongoing studies mostly using online- and
mobile-based deliveries.

Conclusions

There is preliminary evidence for beneficial effects of interventions to enable people to better
cope with the distress of highly contagious emerging disease outbreaks. Besides the need
for more high-quality studies, the summarized evidence may inform decision makers to plan
interventions during the current pandemic and to develop pandemic preparedness plans.

Introduction

The COVID-19 pandemic, caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) [1], has an enormous impact on healthcare and economic systems, but also on
public mental health. On 30 January 2020, the WHO Director-General declared the novel
coronavirus (2019-nCoV) outbreak a public health emergency of international concern [1].

Emerging new infections such as COVID-19 and pandemic outbreaks in general exert a sig-
nificant psychological impact on healthcare staff and the community at large. Several recent
reports have shown that especially healthcare workers are at risk of developing psychological dis-
tress and other mental health symptoms during the SARS-CoV-2 pandemic [2-6]. Possible
causes may be overwhelming workload, lack of personal protection equipment, lack of intensive
care unit beds and triage situations, lack of specific treatments, and feelings of not getting enough
support from their superiors. A recent survey of healthcare workers in Wuhan and other regions
in China demonstrated high levels of depression, anxiety, insomnia, and distress, with exception-
ally high burden in healthcare workers who are directly in charge of patients with COVID-19 [4].
Surveys of the general population, mostly from China, where the pandemic started [1], have also
shown that people show high amounts of anxiety, depressive, and stress symptoms [7-9]. Such
distress may be caused by disease-related fears, social distancing and quarantine measures [10],
and the potential long-term impact of pandemics (e.g. economic disruption) [11].

Fostering mental health and psychological adjustment (i.e. resilience) to the challenges of pan-
demics appears to be an important approach to prevent the development of mental disorders in
both healthcare workers and the general population [12, 13]. The call for psychological interven-
tions to cope with the immediate and long-term stress of pandemics had already been prompted
after the SARS pandemic in 2003 and local Ebola epidemic outbreaks (e.g. 2014/2015 in West
Africa) [14], but is becoming louder as the current pandemic is ongoing [15-17]. Epidemic and
pandemic response plans also point to the need for measures of psychosocial support [18-20],
and respective interventions have already been developed for SARS, influenza pandemics, and
Ebola epidemics [21-23]. Since the WHO announced the COVID-19 outbreak a pandemic by
March 2020, first interventions (e.g. online mental health services) to cope with the psychological
impact of this disease were already initiated [24-26]. However, the currently available evidence of
psychological interventions and potential benefits of training remain unclear.

In this scoping review, we intended to systematically examine relevant research in the field
investigating strategies that have been implemented and evaluated to promote mental health and
psychosocial support in people who are or were involved in the outbreak management of highly
contagious infectious diseases, or are expected to be. In order to provide a reference point for pol-
icy makers and other deciders in clinical and public settings, we aimed to assess the
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appropriateness, meaningfulness and feasibility of such interventions as well as their effects on
mental health outcomes. Furthermore, we aimed to identify key concepts of such interventions
which may serve as a starting point for the planning of crisis plans and future intervention studies.

Materials and methods
Search strategy

A protocol of this review was drafted according to the standards delineated in the Preferred
Reporting Items for Systematic Reviews and Meta-analysis—scoping reviews extension (PRIS-
MA-ScR) [27] and was registered at OSF registries in parallel (osf.io/5fevy). We searched three
bibliographic databases from January 2000 to May 7, 2020: MEDLINE, Cochrane CENTRAL,
and Web of Science. The search strategy combined three key sets of terms: functional ways of
dealing with stress (e.g. resilience, psychological adjustment, coping), interventions (e.g. stress
management), and disease outbreaks (e.g. SARS, pandemic). Various terms for each of the
concepts were entered, as appropriate for each database (e.g. as MeSH terms, keywords, text
words). The full search string for all databases is outlined in the S1 Appendix. The search was
limited to studies of humans. There were no restrictions concerning language, publication sta-
tus, date, or format. The reference lists of eligible studies and of relevant sources (e.g. reviews)
were hand searched to identify any additional relevant studies.

Eligibility criteria

We included individuals in anticipation of, during, or in the aftermath of an outbreak of a
highly contagious emerging disease, irrespective of age and health. Eligible interventions were
any psychological interventions to foster the adjustment of individuals (possibly) exposed to
pandemics or hazardous infectious disease outbreaks and/or to promote their mental health
and psychosocial support. We included quantitative and qualitative studies (for detailed eligi-
bility criteria see S1 Table).

Study selection and data analysis

After de-duplication, the screening and study selection process were performed in duplicate
by two independent reviewers (AMK and MS, ALM, MB, SW, respectively). Titles and
abstracts were screened to exclude evidently irrelevant records, then full-text records of rele-
vant studies were inspected to determine eligible studies. Any disagreements were resolved by
discussion or by consulting a third reviewer (KL). If necessary, study authors were contacted.
Discrepancies were resolved at each stage and consensus was achieved with excellent inter-
rater reliability (k = 0.84). Two independent reviewers (AMK, KL) extracted relevant informa-
tion for each included study using a customized spreadsheet. Intervention contents at the indi-
vidual and organizational level across eligible studies were also extracted by two reviewers
(SW, KL) working independently. Discrepancies in data extraction were resolved through dis-
cussion or by a third reviewer (JSW, DG, IH).

The quality of the evidence of completed and published studies was assessed by two inde-
pendent reviewers (AK, KL) using a rating scheme that was modified from the Oxford Centre
for Evidence-based Medicine (EBM) for ratings of individual studies [28] and the Australian
National Health and Medical Research Council (NHMRC) evidence hierarchy [29]. Given the
status of this work as a scoping review, which do not require a formal assessment of the meth-
odological quality of included studies [30], we used a rating scheme with four levels in order to
assess the level of evidence (level 1: randomized controlled trial; level 2: controlled trial without
randomization, case-control study or controlled time series design; level 3: single-group study
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with either posttest or pretest/posttest assessment; level 4: case study/report with either posttest
or pretest/posttest assessment).

We did not quantitatively integrate research findings because of the variety of included inter-
ventions, settings, and outcomes. Instead, we aimed at giving a comprehensive overview of
intervention concepts based on the available quantitative and qualitative evidence. To do so, we
first grouped the publications by target populations (healthcare professionals and crisis person-
nel; children and adolescents, community members, patients with highly contagious infectious
disease, and people at elevated risk due to somatic conditions), and the time point of implemen-
tation (pre-exposure, during-exposure, after-exposure), respectively. We summarized the quan-
titative and qualitative findings for these interventions, if available. Second, we examined the
intervention contents of eligible studies and additional observations described by the publica-
tions (e.g. feedback from participants) in order to give an overview of key concepts used in the
respective interventions relating to the individual and organizational level. Overall, this system-
atic scoping review adheres to the PRISMA-ScR statement [27] (see S2 Table).

Results

The literature search yielded 4030 records (Fig 1).
After de-duplication, 3872 records were retained for title/abstract screening. Of these rec-
ords, 149 were assessed at full-text level. The full-text screening resulted in 19 completed

Records identified through Additional records identified through
database searching (n = 3909) other sources (n = 121)

[ Included J[Eligibilityj[ Screening ][ Identification ]

X

Records after duplicates removed

(n=3872)
A 4
Records screened R Records excluded
(n=3872) i (n=3723)
v
Full-text articles excluded, with reasons
Full-text articles assessed for - (n=121)
eligibility (n = 149) | n =77 no primary study (e.g. review)
n = 16 ineligible intervention
n = 15 ineligible study focus
Y n = 13 ineligible population

Studies included in qualitative

(n = 19 completed studies from 21
reports and n = 7 registered, yet

synthesis

unpublished studies)

Fig 1. PRISMA flow diagram. Searched Jan 2000 to May 7, 2020; last search date: May 7, 2020.

https://doi.org/10.1371/journal.pone.0244748.9001
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studies (from 21 reports) that were included in the review. The study characteristics of these
studies are given in Table 1. We also identified seven eligible registered studies (see Currently
registered, yet unpublished intervention studies).

Among the completed and published studies, quantitative data were measured in nine stud-
ies. We found five qualitative studies, four studies used a mixed-methods design, one case
report provided no data [26].We identified three trials including parallel controls (one ran-
domized study [31], one RCT [22], and one cluster-RCT [32]), 11 single-group studies [21,
33-41, 47, 48] including one interview study [47], four case reports/studies [23, 26, 42, 43],
and one two-group study (delayed treatment model) [44, 45]. Most of the 19 eligible studies
were performed in adults (total of 4775 participants), with only two studies investigating a
sample of children or adolescents (total of 600 participants) [40, 44-46]. Two studies did not
examine the participants of training, but performed qualitative interviews with facilitators [47,
48]. Across the 19 studies, sample sizes ranged between 12 and 1250 participants. The quality
of the evidence ranged between level 1 and level 4, with two level-1 studies that were RCTs [22,
32], two (level 2) controlled studies without randomization [31, 44, 45], 11 single-group studies
of level 3 [21, 33-41, 47, 48], and four case studies/reports of level 4 [23, 26, 42, 43].

Studies in healthcare professionals and crisis personnel

Healthcare professionals and crisis personnel (e.g. local hospital or treatment center staff,

deployed individuals providing help on-site)-that is, individuals directly exposed to acute dis-
ease outbreaks-were most frequently addressed by interventions, with 12 studies performed in
this target group.

In four studies that aimed to prepare healthcare staff and crisis personnel for an anticipated
pandemic, participants were reported to feel better able to cope compared to before the train-
ing [21]. The randomized study of Maunder and colleagues [31], who compared different
doses of resilience training, suggested evidence of increases in resilience factors (e.g. pandemic
self-efficacy), the confidence in training, and interpersonal problems. For two pre-deployment
trainings focusing on resilience (e.g. coping, resilience factors like problem-solving), combined
with virtual reality, Klomp and colleagues [34, 35] reported improvements in resilience and
self-efficacy.

Five interventions were offered during a pandemic, with one crisis intervention also refer-
ring to quarantined medical staff during the current COVID-19 pandemic [26]. Regarding the
effectiveness of Psychological First Aid (PFA) to equip volunteers to provide psychosocial sup-
port, the results of another study were mixed [47]. In a safety training also containing psycho-
logical elements (e.g. stress management), participants reported to benefit most from hands-
on aspects [37]. In a qualitative study, emergency hotline workers reported to find a support
group helpful for, for example, stress management and self-efficacy [33]. A pre-incident stress
inoculation training (e.g. personal resilience plan, monitoring of own stressors) resulted in
90% participants under the clinical cut-off for a posttraumatic stress disorder in a self-triage
encounter system [23].

The only cluster-RCT comparing PFA to wait-list control for healthcare staff after the 2014
Ebola outbreak found mixed results, with small effects on professional attitude versus no
effects on, for example, professional quality of life [32]. Waterman and colleagues [39] exam-
ined the only stepped care approach in this review. For a three-phase intervention (e.g. CBT
group intervention), developed to be implemented during or after an Ebola outbreak, the
authors reported evidence of positive training effects for several mental health outcomes (e.g.
depression, posttraumatic stress symptoms). In a qualitative study [48] with facilitators of the
CBT group, the emerging social networks and the novelty of CBT were highlighted as key
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enablers, while different cultural concepts of mental health problems presented key barriers.
Finally, when evaluating the same CBT group in former Ebola Treatment Center (ETC) staff,
positive effects on anxiety, depression and functional impairment were reported, with the
effects being independent of the exposure to risk of infection during the ETC work [41].

Studies in community members and other groups

Four studies focused on community members (e.g. people in quarantine). Based on qualitative
data, a Social Reconnections Group helped participants to overcome grief and return to nor-

mal life [36]. From two studies in quarantined individuals [38, 42], Pan and colleagues made
mixed observations from a support group during the SARS outbreak (e.g. sense of connection
is important, self-disclosure difficult). Yoon and colleagues [42] described the implementation
of a mental health service system for people in quarantine and families of patients, with 2% of
quarantined individuals receiving continued services. For one intervention implemented dur-
ing the current coronavirus outbreak [26], no data are available yet.

For both interventions focusing on children and adolescents during and after SARS and
Ebola outbreaks (e.g. strength-focused and meaning-oriented resilience training) [40, 44-46],
positive quantitative findings were reported (e.g. reduction of psychological stress, increase of
sense of social commitment and resilience factors), in part supported by positive qualitative
tfeedback.

One study focused on patients with a highly contagious infectious disease by investigating
patients during the 2014 Ebola outbreak [43]. For psychosocial support measures in Ebola
treatment units, including, for example, measures to minimize distress and enhance well-
being as well as stress management, the authors found mixed effects with a decline of low
mood compared to no effects on other measures (e.g. anxiety).

People at elevated health risk due to somatic conditions-a frequently named risk group
during the current COVID-19 pandemic-were subject to one study. Ng and colleagues [22]
compared a resilience training (same intervention as Yau and colleagues [40]) to no-interven-
tion control. While there was evidence in favor of training for depression and cognitive
appraisal of the SARS outbreak, the study found no effects on other mental health outcomes
(e.g. anxiety).

Contents of intervention studies

The 19 studies qualitatively described important contents that should be addressed in inter-
ventions to cope with the psychological challenges of a pandemic. These were immediately
focused in the trainings or resulted from the observations made during the implementation.
The recommended targets on the individual and organizational level are summarized in Tables
2 and 3, respectively.

Currently registered, yet unpublished intervention studies

In addition to the above-mentioned completed studies, seven trials to cope with the psycholog-
ical impact of the COVID-19 pandemic have been registered recently, all of them RCT's [49-
55] (one with cross-over design) [49]. In contrast to the completed studies, six of these trials
used a computer-, online- or mobile-based format to deliver the intervention [49-53, 55]. Var-
ious populations are targeted, including the general population [49, 50], different patient pop-
ulations (e.g. obstetrics/gynecology patients) [51-53] or certain risk groups for mental and
physical health problems (e.g. older individuals) [54, 55]. Besides interventions providing gen-
eral health education (e.g. on mental health) [54], the training programs included mindfulness
practices (e.g. with yoga) [50, 51, 55], CBT techniques (e.g. to deal with dysfunctional worry
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Table 2. Contents of interventions at the individual level.

Intervention content

General health care
information

Psychoeducation about
stressors and mental
health problems

Training/provision of
coping skills

Training of specific
resilience factors

Prevention of trauma,
depression, and anxiety

Fostering sense of
control

Relaxation, mindfulness
and meditation
techniques

Psychological First Aid
(PFA)

Dealing with death

Examples

Health and hygiene information, help
system; clinical/site structure

Common concerns; impact on mental
health; sources and signs of stress

Coping skills training; problem-solving,
CBT strategies; stress management
techniques; anger and conflict

management

(Psycho-)social support (e.g. involving
family, peer support); religiosity/
spirituality; promote hope; meaning/
purpose in life (e.g. training of strengths
and values); self-efficacy; optimism; self-

esteem

Behavioral activation; minimizing
avoidance; CBT based training; arts

therapy

Confidence in support system and well-
prepared hospitals; command courses

Relaxation breathing; muscle relaxation;

Tai Chi; acupressure

5 core principles (safety; calming;
connectedness; self-efficacy; hope/
optimism) and eight core actions (contact
and engagement; safety and comfort;

Study population

1° 2b 3¢ 44

Horn et al. (2019); Kahn et al. (2016); | Yau et al. (2004) Morelli et al. | Weissbecker et al.
Klomp et al. (2011); Klomp et al. (2019) (2018)

(2020); Maunder et al. (2010); Narra

etal. (2017); Zhang et al. (2020)

Aiello et al. (2011); Klomp et al. Decosimo et al. Morelli et al. | Ng et al. (2006)
(2011); Maunder et al. (2010); (2017); Decosimo | (2019); Pan

Schreiber et al. (2019); Sijbrandij et al.
(2020); Waterman et al. (2018); Zhang
et al. (2020)

Aiello et al. (2011); Horn et al. (2019);
Kahn et al. (2016); Klomp et al.
(2011); Klomp et al. (2020); Maunder
et al. (2010); Narra et al. (2017);
Sijbrandij et al. (2020); Waterman

et al. (2018); Waterman et al. (2019);
Zhang et al. (2020)

etal. (2019) et al. (2005)

Weissbecker et al.
(2018)

Morelli et al.
(2019); Pan
et al. (2005)

Decosimo et al.
(2017); Decosimo
etal. (2019)

Aiello et al. (2011); Horn et al. (2019); | Decosimo et al. Morelli et al. | Ng et al. (2006);
Klomp et al. (2011); Klomp et al. (2017); Decosimo | (2019); Pan | Weissbecker et al.
(2020); Maunder et al. (2010); etal. (2019); Yau etal. (2005) | (2018)

Schreiber et al. (2019); Sijbrandij et al.
(2020); Zhang et al. (2020)

et al. (2004)

Decosimo et al.
(2017); Decosimo
et al. (2019)

Klomp et al. (2011); Maunder et al.
(2010); Sijbrandij et al. (2020);
Waterman et al. (2018)

Klomp et al. (2020); Maunder et al.
(2010)

Horn et al. (2019); Maunder et al. Yau et al. (2004) Morelli et al. | Ng et al. (2006);

stabilization; information gathering;
practical assistance; connection with
social supports; information on coping;
linkage with collaborative services)

Dealing with grief reactions

*1, healthcare professionals and crisis personnel

b2, children and adolescents

3, community members

(2010); Kahn et al. (2016); Klomp (2019) Weissbecker et al.
etal. (2011); Klomp et al. (2020); (2018)
Zhang et al. (2020)
Horn et al. (2019); Klomp et al. Morelli et al. | Weissbecker et al.
(2011); Klomp et al. (2020); Sijbrandij (2019) (2018)
et al. (2020); Waterman et al. (2018);
Zhang et al. (2020)
Morelli et al. | Weissbecker et al.
(2019) (2018)

44, patients with highly contagious infectious disease and people at elevated risk due to somatic conditions.

https://doi.org/10.1371/journal.pone.0244748.1002

related to COVID-19) [49] and Acceptance and Commitment Therapy [53], or a combination
of different techniques [52].

Discussion

With this systematic scoping review, we identified interventions to provide psychosocial and
mental health support in different target groups in the face of highly contagious infectious dis-
ease outbreaks. Evidence of positive effects on psychological outcomes was mostly reported by
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Table 3. Contents of interventions at the organizational level.

Intervention Examples Study population
content 1# 2 3¢ 44
General health Health and hygiene information, help system; | Aiello et al. (2011); Klomp et al. (2020); | Decosimo et al. Morelli et al. Weissbecker
care information education of families and communities; Zhang et al. (2020) (2017); Decosimo | (2019) etal. (2018)
decreasing stigma etal. (2019)
Fostering sense of | Command courses; supervision Aiello et al. (2011); Kahn et al. (2016);
control/support Klomp et al. (2011); Klomp et al.
(2020); Schreiber et al. (2019); Zhang
et al. (2020)
Preparation Debriefings; Training-of-Trainer; Preparing Horn et al. (2019); Klomp et al. (2020);
courses for Work Overseas (PFWO); Public Health Waterman et al. (2019); Zhang et al.
Readiness Certificate Program (PHRCP) (2020)
Supportive Visibility of leadership; supportive and aware | Aiello et al. (2011); Klomp et al. (2011)
leadership leadership; valuing the contributions of
frontline staff; engage staff for commitment
Staff safety Fatigue alertness; disaster sites; protective Aiello et al. (2011); Klomp et al. (2011);
measures equipment; antiviral protection; safe spaces Klomp et al. (2020); Narra et al. (2017)
for staff during break times
Providing Organization of child caring; involving family | Aiello et al. (2011); Zhang et al. (2020) | Decosimo et al. Morelli et al. Weissbecker
additional family | coping strategies; communication with (2017); Decosimo | (2019); Yoon et al. (2018)
support families of patients; housing of family etal. (2019) etal. (2016)
members
Dealing with death | Dignified burials; large ceremonies; involving Weissbecker
local religious leaders; providing services for etal. (2018)

families of deceased persons

1, healthcare professionals and crisis personnel
®2, children and adolescents
“3, community members

d4, patients with highly contagious infectious disease and people at elevated risk due to somatic conditions.

https://doi.org/10.1371/journal.pone.0244748.t003

studies that included a mix of providing information (e.g. pandemic-related knowledge, stress)
and teaching psychological strategies (e.g. training of resilience factors and coping strategies)
[21, 22,26, 31, 32, 35, 38, 40]. Besides, relaxation and mindfulness techniques (e.g. meditation)
were often included [22, 26, 31, 33-36, 40, 43, 46, 47]. Several studies [22, 39, 40, 48] indicate
that psychological interventions such as CBT, or trainings including Eastern spiritual tech-
niques like in the SMART approach [22, 40, 46], need to be adapted to the cultural context of
the target group and respective concepts of mental health.

As pointed out by several studies [39, 43-45], train the trainer concepts and the provision
of interventions by trained peers (e.g. other healthcare professionals) or para professionals
(e.g. survivors) can be beneficial. Consistently, PFA (see Table 2) was often (partly) included in
the interventions [32, 34, 35, 39, 43, 47]. However, the efficacy of PFA in general is critically
discussed and was rarely examined in RCTs, especially during pandemics [32, 56]. Horn and
colleagues [47] also concluded advantages of training non-specialists to provide psychosocial
support during emergencies. However, participants might only benefit from short-term train-
ings if they already have certain skills before the training.

Highly contagious disease outbreaks and the associated changes (e.g. quarantine) as major
stressors can have considerable psychosocial impacts on individuals, including short-term (e.g.
stigma, anxiety) and long-term effects (e.g. trauma, grief) [e.g. 10, 57]. Since not all individuals
exposed will develop mental health problems, stepped care approaches [e.g. 39] might be espe-
cially useful for mental health services during disease outbreaks.
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The reviewed literature provides preliminary evidence that individuals deployed to disease
outbreaks might benefit from psychological interventions, such as resilience training, offered
in the pre-incident period [23, 34, 35, 37]. For example, a pre-event stress inoculation training
that requires participants to create personalized resilience plans before deployment might
improve the coping on-site and reduce (long-term) mental health effects of the deployment,
such as posttraumatic distress. In addition to several trainings to foster the resilience of indi-
viduals in deployment situations, the Centers for Disease Control and Prevention (CDC) has
implemented a pre-deployment screening process, which aims to reduce the likelihood of
deploying people at risk of mental health problems [34, 35].

While the contents of nearly all included studies referred to the individual level (e.g. coping
skills training, strengthening of resilience factors, relaxation training), especially the interven-
tions targeting healthcare workers and crisis personnel also included elements at the organiza-
tional level (e.g. supportive leadership, supervision). In resilience research, a reciprocal
association between individual and organizational resilience [58] has been suggested [59].
Organizational resilience (e.g. at the level of hospitals) might facilitate individual resilience in
response to a stressor and vice versa. Thus, in the face of highly contagious infectious disease
outbreaks, a combination of individual- and organizational-level training elements could also
be important to better reach individuals and to provide them with comprehensive psychosocial
and mental health support. In the context of a global pandemic like the current COVID-19 cri-
sis, which can affect societies across different countries and regions at large, especially commu-
nity interventions might benefit of organizational-level contents (e.g. fostering social support
and connectedness in a community). Given the still limited number of training programs for
children and adolescents, school-based interventions would be desirable (e.g. pandemic pre-
paredness courses at class level). Finally, psychosocial and mental health support for patient
populations or people at risk (e.g. due to underlying chronic diseases) might be also provided
with the help of organizational structures in healthcare services, such as hospitals or general
practitioners.

The findings of this scoping review, especially regarding during- and after-exposure inter-
ventions, might be of use with respect to the COVID-19 pandemic. The general public and
specific risk groups, like healthcare workers and various patient populations, were mostly
addressed during previous epidemic and pandemic disease outbreaks, with positive quantita-
tive and qualitative findings reported by the respective studies. Thus, these population groups
could also benefit from COVID-19 related interventions. This is in line with recent systematic
reviews and meta-analyses which also found increased psychological distress and (stress-
related) mental symptoms in these groups caused by the current pandemic and the associated
measures of containment (e.g. quarantine) [10, 60-68]. Another practical implication of the
reviewed literature refers to the intervention contents and methods used in the included stud-
ies. As discussed above, the provision of information (e.g. on infectious disease) and the
strengthening of psychological coping strategies (e.g. resilience factors) were valuable
approaches to provide mental health and psychosocial support in the timeline of different dis-
ease outbreaks. Given that the satisfaction with COVID-19 related knowledge [69-74] and cer-
tain resilience factors (e.g. social support) [71, 75, 76] have also been shown as protective
factors during the current pandemic, these contents might serve as a first starting point or
guidance for the development of health-promoting interventions in view of the COVID-19
pandemic.

Despite the positive effects of interventions that were reported in several included studies,
this review reveals several evidence gaps to be addressed, with respect to specific target groups,
the time point, delivery, and content of training programs (e.g. combination of individual-
and organizational-level contents), and the design of intervention studies. Based on these
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findings, Table 4 summarizes suggested topics for further research in the field which might
also be of benefit for the COVID-19 related (intervention) research.

Regarding participants, only a minority of studies assessed interventions to cope with the
potential negative impact of quarantine measures [26, 38, 42] on mental health. During disease
outbreaks, people with elevated health risks are confronted with worries concerning their
health as well as social stigma [22], making them an important target group of psychological
interventions, which was, however, hardly represented in the literature. The same applies to
older adults as well as to children and adolescents who are also exposed to various outbreak-
related stressors (e.g. social isolation, homeschooling) and should be addressed-with programs
adapted to their needs—in more interventions. Other system-relevant professions (e.g. grocery
workers), who provide essential services for the general population, even during quarantine,
were neglected in the studies. Furthermore, individuals with mental disorders deserve special
attention during disease outbreaks, especially the ones who struggle to understand what is hap-
pening to them or who do not adhere to required procedures [43]. Finally, the review indicates
the urgent need for more interventions to be conducted before the exposure to disease out-
breaks in order to prepare communities and institutions (e.g. hospitals) for the various stress-
ors and prevent negative mental health outcomes. Some studies particularly point to the need
of trials under “real-world pandemic conditions” which would allow to measure the partici-
pants’ actual response instead of proxy measures of resilience and mental health [31]. There-
fore, virtual reality methods, used in two included studies [34, 35], might be a good
supplement for pre-outbreak trainings. Finally, more interventions that are implemented after
the exposure to disease outbreaks, such as the current pandemic, would be desirable in order
to mitigate potential negative psychosocial and mental health effects.

Table 4. Recommended research topics based on the findings of this review.

Recommended research topic

Target groups of o Individuals with elevated health risks (e.g. underlying chronic disease)
interventions « Individuals with pre-existing mental disorders (e.g. depression)
« Employees in other critical infrastructure sectors [77] than the healthcare sector (e.g.
food supply, energy, information technology and communications, transportations)
o Children and adolescents
« Older adults

Time point of More interventions

interventions « before the exposure to disease outbreak (e.g. pandemic preparedness interventions)

« during the exposure:
« more training programs to deal with negative effects of quarantine and other
measures of containment
« more trainings at peak of a pandemic (e.g. acute pandemic wave)
« after the exposure in order to mitigate potential long-term negative effects

Delivery of interventions | « For pre-exposure trainings: simulation trainings (e.g. using Virtual reality [VR])
« Low-threshold interventions using computer-based, online, mobile-based, or
telephone delivery

Content of interventions | « Combination of training elements at individual and organizational level (e.g.
hospitals)

Study design « Controlled study designs (e.g. wait-list control followed by attention control group
designs) and RCTs
o Larger sample sizes
« Improved study outcomes (e.g. hard outcomes such as absence from work, domestic
violence, diagnoses of mental disorders based on comprehensive clinical assessment,
mortality)
« Longer follow-up periods
« Dismantling designs

https://doi.org/10.1371/journal.pone.0244748.t1004
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Only two of the eligible completed studies focused on computer-based or online and tele-
phone interventions. Providing low-threshold interventions that are easy to implement during
acute disease outbreaks and quarantine, this delivery format should be used more frequently
in future studies. The findings of current registered trials to cope with the COVID-19 pan-
demic will provide important evidence regarding the efficacy of this delivery format to pro-
mote mental health and psychosocial support in highly contagious emerging disease outbreaks
of substantial public concern.

The overall quality of evidence found in this review was low with only two level-1 studies
[22, 32]. Due to weaknesses in study designs (e.g. no control groups), some positive results
may only represent natural improvements over time rather than a response to the intervention
[e.g. 31]. Therefore, controlled studies and RCT's are urgently needed. As long as no standards
or clearly effective interventions are available, trainings should be contrasted with non-partici-
pation to allow fair comparisons, and more hard outcomes depending on the target group (e.g.
absence from work, domestic violence, development of mental disorders, mortality) and
extended follow-up assessments would be desirable. Because of the mix of interventions and
training methods in the included studies, the “effective component” cannot be identified [31],
making dismantling designs for future studies beneficial. Nevertheless, non-RCTs and other
study designs can provide key lessons of relevance for the current COVID-19 outbreak as well
as future disease outbreaks (see Tables 2 and 3).

As we performed this scoping review to respond to the needs of decision makers during the
current coronavirus pandemic timely, the review has limitations: the protocol was only regis-
tered at OSF in parallel, and potentially relevant trial registers and grey literature were not
explored. Based on the limited evidence base, we are not able to make reliable conclusions con-
cerning the efficacy of recommended targets in Tables 2 and 3. Limitations of the reviewed
studies often include small samples sizes, few RCT's, and short follow-ups. Some interventions
were not provided within the peak of a pandemic [e.g. 39, 41] but when the risk and thus psy-
chosocial stressors had started to decrease, potentially leading to natural improvements of psy-
chological outcomes. Conclusions made for a particular sample or disease outbreak might not
apply to other target groups or disease outbreaks, and heterogeneity renders comparisons
between studies difficult. Strengths of this scoping review include the hand-searching of refer-
ence lists, contacting study authors to ask for unavailable full-texts, and the inclusion of vari-
ous study designs to provide the full picture of the current evidence.

Conclusions

To our knowledge, this scoping review is the first to systematically identify and summarize the
available literature on psychological interventions to foster adjustment and/or to promote
mental health and psychosocial support in individuals (possibly) exposed to outbreaks of
highly contagious emerging infectious diseases. Although the quality of evidence is limited due
to the small number of studies and their methodological limitations, the reviewed literature
reports beneficial effects for mental health and resilience factors in various target groups, with
overall positive qualitative feedback from participants and intervention providers. There is an
urgent need for better-designed studies, pandemic preparedness interventions, focus on spe-
cific target groups (e.g. children, specific system-relevant professions), and low-threshold and
easy-access (e.g. online) interventions to address large population groups. Given the psycho-
logical burden caused by disease outbreaks and associated changes like quarantine, more
research is required to inform practice and policy in order to improve mental health and psy-
chosocial support before, during, and after outbreaks. The findings may serve as a guide for
researchers and policy makers during the current COVID-19 pandemic and future highly
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contagious disease outbreaks in order to plan and conduct interventions and to establish pan-
demic preparedness plans.
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