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Abstract

Background: Promoting positive mental health is important due to its beneficial influence on not only educational attainment,
productivity, employment and earnings, but also social cohesion, engagement, and quality of life. Individuals employed in
occupations associated with high stress levels and extreme conditions (such as the police, fire and rescue services, health and
social services, and the military) commonly report stress-related mental health conditions arising from their exposure to
multiple traumas. Thus, especially for individuals employed in occupations associated with high stress and extreme conditions is
resilience important for the ability to continued functioning. Proactive resilience interventions might work by strengthening
behaviors, thoughts, and actions and thereby improve psychosocial well-being in case of experiencing traumatic work-related
events.

Objectives: What are the effects of proactive resilience programmes offered to employees in high-risk occupations on
resilience and psychological adaptation?

Search Methods: The database searches were carried out in November 2024, and other sources were also searched in
November 2024. We searched to identify both published and unpublished literature. A date restriction from 1990 and
onwards was applied.

Selection Criteria: The intervention was proactive resilience programmes offered to employees in high-risk occupations.
The outcomes of primary interest were resilience and psychological adaptation (stress, anxiety, depression and PTSD
symptoms). Studies that used a control group were eligible, whereas qualitative approaches were not.

Data Collection and Analysis: The number of potentially relevant studies was 18,803. Two hundred and forty-two studies,
reported on a total of 220 trials containing 227 comparisons met the inclusion criteria. One hundred and eighty-five
comparisons were used in the data synthesis. Eight comparisons had a critical risk of bias and were not used in the data
synthesis. Twenty-three comparisons were from studies that did not report data in a form that enabled the calculation of effect
sizes and standard errors, and our attempts to request the data from study authors produced no answers, and finally,
Il comparisons were not used as there were no relevant outcomes reported. Meta-analyses were conducted on each
outcome and each time point separately. All analyses were inverse variance weighted using random effects statistical models.
The effect size used was standardised mean difference (SMD).

Main Results: Comparisons used in the data synthesis came from 33 different countries. The timespan of studies was
17 years, from 2006 to 2023. The average number of treated participants analysed was 126, ranging from 7 to 6, 739 per
comparison. The majority of comparisons analysed participants from health occupations (7 1%), followed by military (14%) and
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police (9%). Only 3% analysed firefighters and first responders and the final 3% did not fall into any of the above categories. The
majority of studies were randomised controlled trials. The weighted average SMDs for resilience, stress, anxiety, depression
and PTSD symptoms in the short term were 0.43 [95% C1 0.32 to 0.55], 0.42 [95% C1 0.30 to 0.55], 0.28 [95% CI1 0.18 to 0.37],
0.28 [95% CI 0.17 to 0.39],and 0.11 [95% CI 0.01 to 0.22]. In the long term the weighted average SMDs for resilience, stress,
anxiety, depression and PTSD symptoms were 0.67 [95% Cl 0.29 to 1.06], 0.20 [95% CI 0.04 to 0.37], 0.17 [95% CI -0.02 to
0.36], 0.14 [95% CI -0.04 to 0.31], and 0.13 [95% CI -0.03 to 0.28]. Evidence of statistical heterogeneity was found in all meta-
analyses indicating inconsistency of results across comparisons. The 95% prediction intervals included negative values, re-
flecting that the distribution of effect sizes spanned both positive and negative effect sizes. We performed multiple regressions
where possible and single factor subgroup analyses otherwise. We were, however, not able to explain heterogeneity in any of
the analyses. We found evidence that age, gender and duration measured in hours have an impact. However, there was no clear
pattern for the impact of moderators. The impact did not show up in all meta-analyses/for all outcomes and the sign of the
impact was not consistent across outcomes. We found no evidence that occupation, theoretical foundation of intervention or
setting (delivered in a group, individually, online) had an impact on any outcome at any time point. We included as secondary
outcomes alcohol and drug use, but found no evidence of effects, mainly due to a paucity of data in the long term.
Authors’ Conclusions: Our results indicate that proactive resilience interventions may improve resilience, stress, anxiety,
depression and PTSD symptoms in the short term. There is also evidence to suggest that the effects on resilience and stress are
maintained in the long term but not the effects on anxiety, depression and PTSD symptoms. The overall certainty of evidence
varied from low to very low in the short term and from moderate to very low in the long term. There is a need for more
rigorously conducted studies. None of the included comparisons was rated overall low risk of bias. Further, lack of data
reported that enabled the calculation of effect sizes and standard errors also point to the need of future trials reporting
according to methodological criteria for rigour. Future trials should not merely report on the statistical significance of their
findings but should provide their results in sufficient detail to allow their inclusion in systematic reviews examining the
magnitude of effects. Moreover, consideration should be made to which types of outcomes are most relevant. Considering the
interventions aim at improving resilience it is remarkable that only 106 comparisons of 185 possible actually reported on
resilience outcomes.

Plain Language Summary

The review in brief

The evidence indicates that proactive resilience interventions may improve resilience, stress, anxiety, depression and PTSD
symptoms in employees in high-risk occupations in the short term. The evidence also suggests that the effects on resilience and
stress may be maintained in the long term.

What is this review about?

Individuals employed in occupations associated with high stress levels and extreme conditions (such as the police, fire and
rescue services, health and social services, and the military) commonly report stress-related mental health conditions arising
from their exposure to multiple traumas. Higher levels of resilience may protect the long-term mental health. The intervention
is proactive resilience programmes offered to employees in high-risk occupations. The outcomes of primary interest are
resilience and psychological adaptation.

What is the aim of this review?

We examine the effects of proactive resilience programmes offered to employees in high-risk occupations on resilience and
psychological adaptation.

What are the main findings of this review?

What studies are included?

We identified 242 studies, reporting on a total of 220 trials containing 227 comparisons.

Only 185 comparisons were assessed to be of sufficient methodological quality and reported usable outcome data to be
included in the data synthesis. Comparisons came from 33 different countries. The timespan of comparisons was |7 years, from
2006 to 2023. The average number of treated participants analysed was 126, ranging from 7 to 6, 739 per comparison. The
majority of comparisons were randomised controlled trials.

What is the effect of proactive resilience programmes for improving resilience and psychological adaptation in employees in high-risk
occupations?

Our results indicate that proactive resilience interventions may improve resilience, stress, anxiety, depression and PTSD
symptoms in the short term. There is also evidence to suggest that the effects on resilience and stress are maintained in the long
term but not the effects on anxiety, depression and PTSD symptoms.

We investigated plausible moderators and found evidence that age, gender and duration have an impact. However, there was
no clear pattern for the impact of moderators. The impact did not show up in all meta-analyses/for all outcomes and the sign of
the impact was not consistent across outcomes. We found no evidence that occupation, theoretical foundation of intervention
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or setting (delivered in a group, individually, online) had an impact.

What do the findings of this review mean?

We believe the positive average effect sizes found in the short term are all of a meaningful magnitude.

Considerably fewer studies reported on the long-term effects than on the short-term effects. Our findings suggest that the
effect on resilience and stress but not anxiety, depression and PTSD symptoms is maintained in the long term. This suggests
that there is a need to continuously evaluate the sustainability of treatment results and further, emphasises the need for future
research not using waitlist design so more long-term follow-up effects are available.

The overall certainty of evidence varied from moderate to very low. There is a need for more rigorously conducted studies.
None of the included comparisons was rated overall low risk of bias. Further, lack of data reported that enabled the calculation
of effect sizes and standard errors also point to the need of future trials reporting according to methodological criteria for
rigour. Future trials should not merely report on the statistical significance of their findings but should provide their results in
sufficient detail to allow their inclusion in systematic reviews examining the magnitude of effects.

Moreover, consideration should be made to which types of outcomes are most relevant. Considering the interventions aim at
improving resilience it is remarkable that only 106 comparisons of 185 possible actually reported on resilience outcomes.

How up-to-date is this review?
We searched for studies up to November 2024.

Keywords: Resilience, work-place, meta-analysis
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Background

The Problem, Condition, or Issue

There is an increasing interest worldwide in promoting
positive mental health due to its beneficial influence on not
only educational attainment, productivity, employment and
earnings, but also social cohesion, engagement, and quality of
life (Friedli et al., 2009). Individuals employed in occupations
associated with high stress levels and extreme conditions
(such as the police, fire and rescue services, health and social
services, and the military) commonly report stress-related
mental health conditions arising from their exposure to
multiple traumas. Elevated rates of anxiety, depression,
posttraumatic stress disorder (PTSD), and substance misuse
and abuse have been documented in populations associated
with high stress levels and extreme conditions (Hoell et al.,
2023; Jones, 2017; Joyce et al., 2019; Matthews et al., 2022;
Testa et al., 2023).

Higher levels of resilience have been shown to protect the
long-term mental health of first-responders such as firefighters
(Joyceetal.,2019). Thus, especially for individuals employed
in occupations associated with high stress and extreme
conditions is resilience important for the ability to continued
functioning.

According to the APA (Dictionary of Psychology: https://
dictionary.apa.org/resilience), resilience is: “the process and
outcome of successfully adapting to difficult or challenging
life experiences, especially through mental, emotional, and
behavioural flexibility and adjustment to external and internal
demands. A number of factors contribute to how well people
adapt to adversities, predominant among them (a) the ways in

which individuals view and engage with the world, (b) the
availability and quality of social resources, and (c) specific
coping strategies. Psychological research demonstrates that
the resources and skills associated with more positive ad-
aptation (i.e., greater resilience) can be cultivated and prac-
ticed”. Thus, resilience is thought to be modifiable
(Southwick et al., 2011) and as such amenable to intervention.
In the present review, we therefore aim to analyse the effects
of interventions targeting resilience delivered within the
workplace.

When evaluating the effect of interventions to improve
resilience, an important distinction should be made between
the capacity for resilience and the demonstration of resilience.
The capacity for resilience addresses factors associated with
the potential ability of an individual to show positive adaption
in the face of stressors or significant adversity (Masten, 2001)
whereas demonstration of resilience refers to the documen-
tation that individuals who have experienced significant ad-
versity have exhibited successful adaptation (Bonanno, 2004).
More specifically, without the experience of stressors, ad-
versity, or hardship, there is nothing to be resilient against
(Fisher et al., 2019). Restricting the eligible occupations to
high-risk occupations, i.e., workplaces where employees are
likely to be exposed to what would be considered significant
adversity has the advantage of not only enabling the docu-
mentation of capacity for resilience but also the demonstration
of resilience (Britt et al., 2016).

Significant Adversity
A relevant question is: What constitutes significant ad-
versity? We will not come up with a firm definition, instead
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we will give examples of what is eligible in this review and
what is not.

Exposure to potentially traumatic events that occur within
the context of an occupation certainly constitute significant
adversity.

Trauma, according to DSM-5, is defined as exposure to
actual or threatened death, serious injury or sexual violence in
one or more of four ways: (1) directly experiencing the event;
(2) witnessing, in person, the event occurring to others; (3)
learning that such an event happened to a close family
member or friend; and (4) experiencing repeated or extreme
exposure to aversive details of such events, such as with first
responders. Actual or threatened death must have occurred in
a violent or accidental manner; and experiencing cannot in-
clude exposure through electronic media, television, movies
or pictures, unless it is work-related. Note that the fourth type,
Repeated or extreme exposure to details of the event(s), i.e.,
vicarious trauma, is an amendment to the DSM-5, which
retained all three types of exposure from the DSM-IV/-TR and
added a fourth.

In addition, chronic exposure to particularly work-related
intense stressors, such as sexual harassment, abusive super-
vision, or potentially physical stressors (e.g., extreme heat/
cold, lack of sleep and rest, unhygienic conditions or
crowding), also represents significant adversity (Fikretoglu &
McCreary, 2012). As opposed to the above-mentioned intense
stressors, we will argue that many of the traditional work
stressors examined by organisational psychologists, including
job ambiguity, work overload, and organisational constraints
(Britt et al., 2016), do not constitute significant adversity.

Policy Relevance

Due to its potential influence on mental health, resilience is
of special interest from both a policy and a practice standpoint
(Windle et al., 2011). For employees in high-risk occupations
with an exposure to significant adversity, resilience is vital for
their ability to continued functioning and avoidance of mental
health problems. Mental health problems may be long-lasting
and can have a profound influence on an individual’s daily
life. The present review provides further and more detailed
evidence on the effect of proactive resilience interventions
offered to employees exposed to significant adversity during
their line of work. Policy makers as well as practitioners and
managers working with or experiencing significant stressors
within their workplace may benefit from the knowledge
generated by the present work.

The Intervention

The eligible interventions are resilience interventions
given individually, in a group or at the organisational level.
Resilience interventions can be any programme explicitly
designed to develop, enhance, or improve resilience.

However, there is little consensus as to when a programme
may be considered a resilience programme, just as there is no
clear definition of what constitute the necessary components
of an effective resilience programme (Joyce et al., 2018;
Leppin et al., 2014). There is wide diversity across resil-
ience programmes in the operationalisation of the construct,
and in which core components are included (Joyce et al.,
2018; Kunzler et al., 2020a).

According to Reivich et al. (2011), psychologists have
been studying resilience since the 1970s, and research has
demonstrated that there are many aspects of resilience that are
teachable.

Programmes may focus on fostering a single or multiple
psychosocial resilience factors.

According to APA (2020), the modifiable behaviors,
thoughts, and actions to foster resilience are: prioritize re-
lationships, foster wellness (e.g. take care of your body
(nutrition, sleep, regular exercise), practice mindfulness and
avoid negative outlets such as alcohol and drugs), find pur-
pose (e.g. help others, be proactive, move toward your goals
and look for opportunities for self-discovery) and embrace
healthy thoughts (e.g. keep things in perspective, accept
change, maintain a hopeful outlook and learn from your past).

Currently, however, no empirically validated theoretical
framework exists that outlines which resources and skills to
target nor the mode of action of resilience interventions.

As an example, the Penn Resilience Program (PRP) was
developed at the University of Pennsylvania in 1990 as a
school-based training program for students in late childhood
and early adolescence. The programme was modified for a
military student population in 2009 and is now part of the
Comprehensive Soldier Fitness programme (Cornum et al.,
2011; Reivichetal.,2011). The resilience training programme
focuses on a subset of the factors identified by research,
primarily the research by Masten and Reed (Masten, 2001;
Masten & Reed, 2002). These factors include optimism,
problem solving, self-efficacy, self-regulation, emotional
awareness, flexibility, empathy, and strong relationships,
which are, to some extent, overlapping with the modifiable
factors emphasised by the APA.

Systematic reviews on resilience interventions (Joyce
et al., 2018, Kunzler et al., 2020a) find that most interven-
tions are based on psychotherapeutic approaches such as
cognitive-behavioural therapy (CBT), mindfulness, and var-
iants or combinations of these such as acceptance and
commitment therapy (ACT), attention and interpretation
therapy (AIT), problem solving therapy and stress
inoculation.

How the Intervention Might Work

Resilience is not only a personality trait that only some
people possess, although certain factors might make some
individuals more resilient than others. On the contrary,
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resilience involves behaviors, thoughts, and actions that
anyone can learn and develop. Resilience interventions might
work by strengthening these factors.

Two overarching theoretical foundations of resilience
interventions which have been identified in systematic re-
views (Joyce et al., 2018, Kunzler, 2020, Doody et al., 2021)
are CBT-based and mindfulness-based (and combinations).

Cognitive Behavioural Therapy (CBT) is a multicompo-
nent intervention that combines cognitive and behavioral
therapy (Beck, 2011). While cognitive therapy is concerned
with internal cognitive processes, behavioural therapy mainly
focuses on external settings and observable behavior. CBT is
based on the premise that psychological problems are based,
in part, on faulty or unhelpful ways of thinking and in part, on
learned patterns of unhelpful behaviour and through therapy,
people can learn better ways of coping with these problems,
thereby relieving their symptoms and becoming more ef-
fective in their lives (APA, 2024). CBT treatment usually
involves efforts to change thinking patterns and change be-
havioural patterns.

Mindfulness can be traced back to Buddhist spiritual
traditions, in which it is viewed as a key practice for becoming
aware of oneself (Musil et al., 2021). Mindfulness approaches
seek to improve psychosocial well-being by helping indi-
viduals become aware of thoughts and feelings and recognize
how those thoughts and feelings are connected to one’s body
and experiences (Bishop et al., 2004; Samuel, 2015).

Why it is Important to do This Review

In the present review, we analyse effects of resilience
interventions offered to employees who are exposed to what
would be considered significant adversity during their line
of work.

We have located four systematic reviews with meta-
analysis on resilience training programmes for adults con-
sidered at risk due to their occupation, although one of these
includes studies without a control group.

Kunzler et al. (2020a) performed a systematic review to
assess the effects of interventions to foster resilience in
healthcare professionals, that is, healthcare staff delivering
direct medical care (e.g., nurses, physicians, hospital per-
sonnel) and allied healthcare staff (e.g., social workers,
psychologists). The eligible interventions focused on fos-
tering resilience or the related concepts of hardiness or post-
traumatic growth by strengthening well-evidenced resilience
factors that are thought to be modifiable by training. Rand-
omised controlled trials (RCTs) in adults aged 18 years and
older who are employed as healthcare professionals were
eligible. Initially, it was planned to include clinical and non-
clinical populations (e.g., patients, employees, students,
military), but due to a large number of studies located it was
decided to narrow the eligible population to healthcare pro-
fessionals and healthcare students, the latter being analysed in
an independent review (Kunzler et al., 2020b). The primary

outcomes considered were resilience, anxiety, depression,
stress or stress perception, and well-being or quality of life.
Secondary outcomes were resilience factors. The search was
performed from 1990 to June 2019. Forty-four RCTs were
included in Kunzler et al. (2020a) and 30 studies were in-
cluded in Kunzler et al. (2020b). The overall conclusion was a
very low certainty evidence that resilience training may result
in higher levels of resilience, lower levels of depression, stress
or stress perception, and higher levels of certain resilience
factors at post-intervention.

For healthcare students, there was very low certainty
evidence for the effect of resilience training on resilience,
anxiety, and stress or stress perception at post-intervention.

Joyce et al. (2018) analysed any programme designed to
develop, enhance, or improve resilience in adults. No eligi-
bility criteria for participants were specified. Randomised and
non-randomised controlled trials were eligible as long as the
study described a specific aim to improve resilience and
employed an acceptable measure of resilience as one of the
outcome measures. The search was performed up to July 2016
and 11 studies were included in the meta-analysis. This is a
surprisingly low number of studies given the lack of pop-
ulation eligibility criteria but may be due to the rather simple,
limited search strategy used to identify relevant studies. For
example, the search strategy used for the Medline database
was ‘Resilience and/or resiliency and resilience training and/
or resilience intervention’, which produced only 169 hits. In
comparison, the more comprehensive search strategy used in
Kunzler et al. (2020a) resulted in 6723 hits in the Medline
database even though it was restricted to studies from 1990 to
2016 (p. 349). Although a meta-analysis was performed in
Joyce et al. (2018), it most likely is not representative due to
the narrow search strategy and limited number of studies
located.

Vanhove et al. (2015) analysed studies of resilience-
building programmes implemented in organisational con-
texts. No participant eligibility criteria were specified. Eli-
gible interventions were preventive interventions;
interventions or therapies such as stress debriefing, which
aimed to treat existing problems associated with specific past
traumas or exposures to stress, were not eligible, and neither
were pure stress management interventions. RCTs, non-
randomised studies (NRS), as well as before-after studies
(BA) were eligible. The search strategy was rather narrow.
Only one electronic database (PsycINFO) and in addition a
restricted electronic database (Google Scholar) were
searched, using combinations of the three sets of search terms:
‘resilience’ and ‘resiliency’; ‘intervention’, ‘program’, and
‘training’; and finally, ‘work’, ‘organization’, and ‘em-
ployee’. The electronic database searches up to 2014 returned
a total of 1,411 articles. In addition, the authors performed
reference screening of both primary studies and reviews.
Thirty-seven primary studies, of which 8§ were BA, were
included. Resilience outcomes were not reported. In the meta-
analysis, authors aggregated the full range of psychosocial
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health and performance-related outcomes included in primary
studies into one outcome (method not reported) and also
included the effects obtained from BA studies. In addition,
results separated by time (post and follow-up) and by three
outcome categories: performance (e.g., supervisor-rated
performance, successful task completion), psychological
deficits (e.g., anxiety, depression), and wellbeing (e.g., pos-
itive affect, purpose in life, subjective well-being) were re-
ported. In total, 342 separate effect sizes were reported in the
included studies, i.e. also in the analyses separated by time
and outcome category were aggregated outcome
measures used.

We further located one systematic review (Di Nota et al.,
2021) with meta-analysis, although it included a broad variety
of proactive psychological programme types and not just
programmes on resilience-building and included studies
without a control group. The aim of the review was to in-
vestigate the degree to which various occupationally mediated
posttraumatic stress injuries were impacted by different
programming approaches. The different training programmes
were categorized into: Prevention, Resilience, Coping (skills),
Family coping, Stress reduction, Skill building, Wellness
capacity, Capacity building, Psychoeducation, Mental health
awareness (training), and Stigma reduction. The eligible
participants were adult workers (aged 18 and older) exposed
to potentially psychologically traumatic events, including
counselors, correctional workers, dispatchers, emergency
workers, firefighters, nurses, paramedics, police, rail transit
operators, and social workers. RCTs, non-randomised studies
(NRS), as well as before-after studies (BA) were eligible. The
searches were restricted to peer-reviewed English- or French-
language studies, published between 2008 and December
9, 2019.

Forty-two primary studies, of which 10 were BA, were
included. 36 studies were included in a quantitative meta-
analysis. Effect sizes from studies of all types of designs
(i.e., RCTs and NRS with control group and BA without
control group) were pooled. The type of effect size used for
the studies with control group was not reported; i.e. it was not
specified if between group effect sizes or within group effect
sizes were used (from studies with control group) and pooled
with within group effect sizes from the BA studies.

We located six systematic reviews without meta-analysis
on resilience training programmes for adults considered at
risk due to occupation and one systematic review without
meta-analysis on a broader variety of psychological and well-
being programmes, including programmes on resilience-
building.

Ferreira et al. (2021) systematically searched for studies of
interventions aimed at enhancing, promoting, or developing
individual resilience in adults (>18 years). A narrow search
strategy along the lines of Vanhove et al. (2015) was per-
formed in four electronic databases (Science Direct, B-on,
PsycNet and PubMed) for studies published between
2010 and 2020. RCTs and NRSs reporting a valid and

appropriate measure of resilience were eligible. The included
studies were grouped according to potential risk source of
which only the group ‘considered at risk due to occupation’ is
relevant for the current review (other groups were general
population, at risk due to clinical condition, and at risk due to
caretaking). In total, 38 studies were included of which
16 were categorized as a group considered at risk due to
occupation.

Macedo et al. (2014) systematically searched for studies of
training programmes aimed to strengthen resilience in order to
prepare individuals from non-clinical adult samples to cope
with future adverse events. Programmes that focused on
strengthening resilience in physically and/or mentally ill in-
dividuals were not eligible, nor were programmes with a
primary focus on assessing resilience in the aftermath of
exposure to specific potentially traumatic events (e.g., resil-
ience training after a natural disaster). Three electronic da-
tabases were searched (ISI, PsycINFO, and PubMed). RCTs
and NRSs reporting a ‘standardized efficacy measure’ were
eligible. The search was performed up to January 2013 and
13 studies were included.

Doody et al. (2021) systematically searched for studies of
any intervention designed to build pre-deployment resilience
in military or emergency service personnel. A comprehensive
search was performed in several electronic databases up to
September 2020 and further grey search and screening of
reference lists was performed. Only RCTs were eligible.
Twenty-eight studies were included (15 including military
personnel and 13 including emergency workers). A narrative
synthesis was presented due to the level of heterogeneity
identified in the studies.

Thompson and Dobbins (2018) performed a restricted
search for studies published between 2006 and 2016 in peer-
reviewed journals. The eligible population was active-duty
military personnel, with further eligibility requirements
specifying that subjects had to be English speaking adults ages
18 and older. Interventions should have a focus on resilience
or stress management. Although only RCTs were eligible, one
NRCT study was included. In total, five studies were
included.

Robertson et al. (2015) searched for studies of workplace
resilience interventions published between 1989 and 2013.
The eligible population was employees aged 18 years or older.
A very narrow search strategy conducted in the Cochrane
Central Register of Controlled Trials, MEDLINE, and Psy-
cINFO was performed and resulted in only 155 hits. In total,
14 studies were included, eight RCTs, two NRCTs, and four
BAs. A narrative synthesis was presented.

Skeffington et al. (2013) systematically searched for
studies of resilience-building programmes delivered to pop-
ulations in any country, in any year, and of any age who were
subsequently exposed to a potentially traumatic event. The
event was required to meet Criterion A- 1 for PTSD outlined
in the DSM-IV (American Psychological Association [APA],
1994). The searches were performed up to November 25,
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2011, and resulted in 7 included studies of which five were
NRCT and two were single-group post-only studies (i.e., a
pre-post ‘effect size’ could not be calculated). A narrative
synthesis was presented.

Wild et al. (2020) systematically searched for studies on in-
terventions for first responders, which focus on improving well-
being, resilience, or stress management. The eligible evaluations
should be published in peer-reviewed studies published between
1980 and 2018. Eligible participants were adults aged 18 years or
above, currently working within the emergency services (am-
bulance, fire, first aid responders, police, and search and rescue).

Thirteen studies were included. The authors did not perform a
meta-analysis, only a narrative synthesis based on both within
group and between group effect sizes. The within group effect
sizes were calculated assuming statistical independence for p-re
and post-intervention, i.e. uncorrelated measures. Further, they
only calculated between-group effect sizes if there were no sig-
nificant differences at baseline, i.e., a very selected group of
studies. The review did not discriminate between interventions
aimed at improving well-being, resilience, or stress management.

To sum up, ten systematic reviews have investigated the
effectiveness of resilience interventions in adults, and in
addition, two reviews investigated a broader variety of pro-
active psychological and well-being programmes, including
programmes on resilience-building. Of these two latter re-
views, one did not perform a meta-analysis (Wild et al., 2020)
and the one that did perform a meta-analysis included BAs in
the meta-analysis (Di Nota et al., 2021).

However, all ten publications on resilience interventions
are either narrowly restricted in the eligible population or
perform a very narrow search. In addition, to date, only
Kunzler et al. (2020a), Kunzler et al. (2020b), Joyce et al.
(2018), Vanhove et al. (2015) were able to perform a meta-
analysis of which one (Vanhove et al., 2015) included BAs.

We perform a review with a wider eligible population and a
comprehensive search.

We identify gaps in existing knowledge in order to enhance
future options for prioritising research in the field. This review
is also conducted in order to inform potential next steps in
policy development in the area of employees exposed to
significant adversity. By identifying the major effects of
proactive resilience interventions and quantifying these ef-
fects, the review can inform policy development and may
enable decision makers to prioritise key areas.

Objectives

What are the effects of proactive resilience programmes
offered to employees in high-risk occupations on resilience
and psychological adaptation?

Methods

The project follows standard procedures for conducting
systematic reviews using meta-analytic techniques.

Criteria for Considering Studies for
This Review

Types of Studies
The eligible study designs were:

(A) Controlled trials (where all parts of the study are
prospective, such as identification of participants,
assessment of baseline, and allocation to interven-
tion, and which may be randomised or non-
randomised, assessment of outcomes and genera-
tion of hypotheses (Higgins & Green, 2011)).
Quasi-experimental studies (attendance in pro-
grammes has occurred in the course of usual deci-
sions, the allocation to programmes or no programme
is not controlled by the researcher, and there is a
comparison of two or more groups of participants,
i.e., at least a treated group and a control group).

B

In order to summarise what is known about the possible
causal effects of programme participation, we included all
study designs that used a control group. Controlled trials,
whether randomised or non-randomised, were included.
Quasi-experimental studies (non-randomised studies), where
attendance in the programmes has occurred in the course of
usual decisions outside the researcher’s control, must dem-
onstrate pre-treatment group equivalence via matching, sta-
tistical controls, or evidence of equivalence on key risk
variables and participant characteristics. Pre-treatment group
equivalence factors are outlined in section Assessment of risk
of bias in included studies, and the methodological appro-
priateness of the included studies were assessed according to a
risk of bias model.

Studies using single group pre-post comparisons were not
included. Furthermore, studies using single group pre-post
comparisons and non-randomised studies using an instru-
mental variable approach were not included—see the Sup-
porting Information Appendix section 1 (Justification of
exclusion of studies using an instrumental variable (IV)
approach, based on Angrist and Pischke (2009), Heckman
etal. (2006), Heckman and Urzua (2010) for our rationale for
excluding studies with these designs. A further requirement
to all types of studies (randomised as well as non-
randomised) was that they were able to identify an inter-
vention effect. Studies where, for example, the treatment
was given to one single organisation/company/workplace/
department only and the comparison group was another
organisation/company/workplace/department (or more
organisations/companies/workplaces/departments for that
matter) cannot separate the treatment effect from the
organisation/company/workplace/department effect.
Therefore, there must be at least two organisations/
companies/workplaces in both the treatment and compari-
son group.

We did not include qualitative research.
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Types of Participants

The review included employees in high-risk occupations
such as the police, fire and rescue services, health and social
services, the military, and frontline reporters. Employees
should be aged 18 years or older.

Types of Interventions

The interventions of interest are resilience interventions
offered to eligible employees as defined above. The pro-
grammes may be given individually, in a group or at the
organisational level. Resilience interventions can be any
programme explicitly designed to develop, enhance, or im-
prove resilience in adults. Interventions where fostering re-
silience is not explicitly formulated as an aim were not
eligible.

Only proactive interventions, intended to promote the
likelihood of resilience in response to potential future oc-
currences of adversity, were eligible. Programmes aimed at
treating existing problems associated with specific past
traumas or exposures to stress, such as stress debriefing, were
not eligible.

Types of Outcome Measures

Primary Outcomes. We only included outcomes at the
individual level, although training may be given at the group
or organisational level.
The primary outcomes were resilience measurement scales
and other assessments of psychological adaptation (e.g.,
mental health).
The resilience measures had to assess an individual’s ability to
adapt and cope effectively with significant adversity and must
have undergone some type of validity assessment. The review
by Windle et al. (2011) has systematically reviewed the
psychometric rigour of resilience measurement scales de-
veloped for use in general and clinical populations. Unfor-
tunately, the conclusion of the review is that there is currently
no gold standard measure of resilience, but several measures
meet our criteria. The measures used in the included studies
were:

— The Dispositional Resilience Scale (Bartone et al., 1989,
1991, 1995, 2007), used by 4%

— The Connor-Davidson Resilience Scale (CDRISC)
(Connor & Davidson, 2003), used by 53%

— The Resilience Scale for Adults (RSA) (Friborg et al.,
2003, 2005), used by 3%

— The Resilience Scale (RS) (Wagnild & Young, 1993),
used by 12%

— Ego Resiliency (Klohnen, 1996), used by 3%

— The Brief Resilience Scale (Smith et al., 2008), used
by 20%

— Other measures, used by 7%

Mental health was divided into four categories:

— Post-traumatic stress, i.e., post-traumatic stress symp-
toms including secondary traumatic stress symptoms/
reactions and PTSD.

— Anxiety symptoms

— Depressive symptoms

— Stress, including occupational stress

The mental health outcomes were required to be measured by
standardised psychological symptom measures. The measures
used in the included studies reporting on stress were:

— The Depression Anxiety and Stress Scales (DASS), used
by 15%

— The Perceived Stress Scale (PSS), used by 63%

— The Perceived Stress Questionnaire (PSQ), used by 4%

— The Police Stress Questionnaire (PSQ), used by 3%

— The Secondary Traumatic Stress Scale (STSS), used
by 2%

— Other measures, used by 13%

The measures used in the included studies reporting on
anxiety were:

— The Depression Anxiety and Stress Scales (DASS), used
by 26%

— The Generalized Anxiety Disorder Scale (GAD), used
by 21%

— The State Trait Anxiety Inventory (STAI), used by 12%

— The Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS), used by 7%

— The Hospital Anxiety and Depression Scale (HADS),
used by 9%

— The Profile of Mood States — Short Form (POMS-SF),
used by 3%

— The Smith Anxiety Scale (SAS), used by 3%

— The Symptom Checklist 90 Revised (SCL-90-R), used
by 3%

— Other measures, used by 16%

The measures used in the included studies reporting on de-
pression were:

— The Depression Anxiety and Stress Scales (DASS), used
by 23%

— The Patient health questionnaire (PHQ), used by 25%

— The Beck Depression Inventory (BDI), used by 7%

— The Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS), used by 8%

— The Hospital Anxiety and Depression Scale (HADS),
used by 8%

— The Center for Epidemiological Studies Depression
Scale (CES-D), used by 3%

— The Profile of Mood States — Short Form (POMS-SF),
used by 3%
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— The Symptom Checklist 90 Revised (SCL-90-R), used
by 3%
— Other measures, used by 16%

The measures used in the included studies reporting on PTSD
symptoms were:

— The PTSD Checklist (PCL), used by 58%

— The Impact of Events Scale-revised (IES-R), used
by 15%

— The Professional Quality of Life (ProQOL), used by 9%

— The Posttraumatic Diagnostic Scale for the DSM-5
(PDS-5), used by 6%

— Other measures, used by 12%

Secondary Outcomes. Secondary outcomes were al-
cohol and substance abuse measured by self-report, by reports
from authorities, derived from administrative files or regis-
ters, or from results of biochemical tests for drug and
alcohol use.

The measures used in the included studies reporting on al-
cohol or substance abuse were:

— The Alcohol Use Disorder Identification Scale (AU-
DIT), used by 54%

— The Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS), used by 15%

— International Statistical Classification of Diseases and
Related Health Problems (ICD-9) codes, used by 15%

— Other measures, used by 15%

Duration of Follow-up. Time points analysed were:

® short-term (post and follow-up up to three months);
¢ long-term (follow-up more than three months).

If studies reported multiple results within the timeframe short-
term, we used the one with the longest follow-up
(i.e., 3 months follow-up was preferred over post). Like-
wise, if studies reported multiple follow-up results beyond
three months, we used the one with the longest follow-up.

Types of Settings. All settings such as multimedia
programmes or face-to-face settings, and delivered in a group
or individual context were eligible.

Search Methods for ldentification
of Studies

The search was performed by two review authors (EB, TF)
of which one (EB) is an information specialist. Relevant
studies were identified through electronic searches in bib-
liographic databases, grey literature repositories and re-
sources, hand search in specific targeted journals, citation

tracking, contact to international experts, and Internet search
engines. A date restriction of 1990 and onwards was applied,
as the idea of promoting resilience by specific training is
relatively new (Kunzler et al., 2020a).

Electronic Searches
The following electronic bibliographic databases were
searched:

ERIC (EBSCO)

Academic Search Premier (EBSCO)

MEDLINE (OVID)

Embase (OVID)

CINAHL (EBSCO)

Cochrane Library (Cochrane Reviews & Cochrane
Central)

PsycINFO (EBSCO)

APA PsycNet

SocINDEX (EBSCO)

International Bibliography of the Social Sciences
(ProQuest)

Sociological Abstracts (ProQuest)

Science Citation Index Expanded (Web of Science)

e Social Sciences Citation Index (Web of Science)

The database searches were performed between 05/11/
2024 and 19/11/2024.

Description of the Search-String. The search string
is based on the PICO(s)-model, and contains three con-
cepts, of which we have developed three corresponding
search facets: population characteristics, the intervention
and study design. The search string includes searches in
title and abstract as well as subject terms and/or keywords
for each facet. The subject terms in the facets were se-
lected according to the thesaurus or index of each data-
base. Keywords were supplied where the search technique
provided additional results. Use of truncation and wild-
cards were used to address English spelling variants.

Example of a Search-String. The search string below
was developed to search MEDLINE through the OVID search
interface and exemplifies the search facets as they were
searched (for the remaining search strings see the
supplemental file):

Interface — OVID. Search Screen - Advanced Search.
Database — MEDLINE.

Limiters - Publication Date: 19900101-20241118.

Search date 18/11/2024.

Searching Other Resources

Hand-Search. We conducted a hand search of specific
journals, to make sure that all relevant articles are found. The
hand search focused on editions published between 2023 and
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Results from 18 Nov
# Query 2024

I (“first responder®” or “front line worker*” or “frontline worker*” or “front line responder™®’ or “frontline 13,406
responder®” or “front line employee*” or “frontline employee™” or “frontline personnel*” or “front line
personnel*” or journalist* or “news* reporter*”).ti. or (“first responder®™” or “front line worker*” or
“frontline worker*” or “front line responder*” or “frontline responder*” or “front line employee*” or
“frontline employee*” or journalist* or “news™* reporter*”).ab. or (emergency adj (worker* or services or
responder* or personnel or crew or crews)).ti. or (emergency adj (worker* or services or responder* or
personnel or crew or crews)).ab.
limit | to yr = “1990 — 2024” 12,769
Emergency Responders/ 1,318
limit 3 to yr = “1990 — 2024” 1,318
(paramedic* or physician* or ambulancem#n or police* or military or “fire fighter®” or firefighter* or firem#n 1,044,925
or “law enforcement personnel” or “social services” or nurse*).ti. or (paramedic* or physician* or
ambulancem#n or police™ or military or “fire fighter*” or firefighter* or firem#n or “law enforcement
personnel” or “social services” or nurse*).ab. or ((“health care” or healthcare or rescue or ambulance) ad;j3
(professional* or personnel or provider* or services or staff or “worker¥))).ti. OR (((health care OR
healthcare OR rescue OR ambulance) AD)3 (professional* OR personnel OR provider* OR services OR
staff OR worker*”)).ab.
6 limit 5 to yr = “1990 — 2024” 930,968
7 emergency medical technicians/or combat medics/or firefighters/or paramedics/or police/or *health 98,623
personnel/or military personnel/
8 limit 7 to yr = “1990 — 2024” 85,586
9 2or4orbor8 982,134
10 (Resilien* or hardiness* or “stress immunity” or “post-traumatic growth” or “posttraumatic growth” or 262,340
“stress-related growth” or “post-traumatic stress”).ti. or (Resilien* or hardiness* or “stress immunity” or
“post-traumatic growth” or “posttraumatic growth” or “stress-related growth” or “post-traumatic
stress”).ab. or ((social adj| (adapt* or adjust*)) or (positiv* adj| (adapt* or adjust*)) or (psychol* adjl (adapt*
or adjust*)) or (cope or coping) or ((withstand* or overcom* or resist* or recover* or thriv¥ or adapt* or
adjust¥) adj3 (stress™ or trauma* or adversit¥))).ti. or ((social adj (adapt* or adjust¥)) or (positiv* adj (adapt*
or adjust*)) or (psychol* adj (adapt* or adjust*)) or (cope or coping) or ((withstand* or overcom* or resist*
or recover* or thriv¥ or adapt* or adjust*) adj3 (stress* or trauma* or adversit*))).ab.
Il limit 10 to yr = “1990 — 2024” 252,567
12 posttraumatic growth, psychological/or resilience, psychological/or adaptation, psychological/or coping skills/ 117,103
or emotional adjustment/
13 limit 12 to yr = “1990 — 2024” 102,766
14 (psychotherap* or “psycho-therap*” or (behave* adj3 (intervention™ or program™* or therap*)) or ((cognit* or 584,155
“cognitive behavi*” or “CBT”) adj3 (intervention* or program* or therap*)) or (psycho* adj3 (intervention*
or program* or therap*)) or relaxation or mindful* or (counselling or coaching) or (“third wave” adj
(psycho* or therap*)) or “cognit* restructure*” or “positive psychology” or (stress adj (inoculation or
manag* or reduc* or resist¥)) or (anxiety adj3 manage*) or “acceptance and commitment” or (health adj3
(educat* or promot¥))).ti. or (psychotherap* or “psycho-therap™’ or (behave* adj3 (intervention* or
program* or therap*)) or ((cognit* or “cognitive behavi*”” or “CBT”) adj3 (intervention* or program* or
therap*)) or (psycho* adj3 (intervention* or program™* or therap*)) or relaxation or mindful* or (counsel?ing
or coaching) or (“third wave” adj (psycho™ or therap*)) or “cognit* restructure™’ or “positive psychology”
or (stress adj (inoculation or manag* or reduc* or resist¥)) or (anxiety adj3 manage*) or “acceptance and
commitment” or (health adj3 (educat® or promot¥))).ab.
15 limit 14 to yr = “1990 — 2024” 528,426
16 Psychotherapy/or cognitive behavioral therapy/or “acceptance and commitment therapy”/ 90,147
17 limit 16 to yr = “1990 — 2024” 62,148
18 150r 17 550,211

19 Ilorl3 304,456
20 I8and 19 40,393

U A WN
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Results from 18 Nov

# Query 2024
21 ((resilien*adj5 (train* or program* or intervention* or promot* or prevent* or enhance* or learn* or teach* or 19,001

educat* or increase™ or develop* or manag* or therap* or protocol* or treat*)) or (hardiness* adj5 (train* or

program™* or intervention™ or promot* or prevent* or enhance* or learn* or teach* or educat* or increase*

or develop* or manag* or therap* or protocol* or treat*))).ti. or ((resilien* adj5 (train* or program* or

intervention™® or promot* or prevent* or enhance™ or learn* or teach* or educat* or increase* or develop*

or manag* or therap™ or protocol* or treat*)) or (hardiness* adj5 (train* or program* or intervention* or

promot* or prevent* or enhance* or learn* or teach* or educat* or increase* or develop* or manag* or

therap* or protocol* or treat¥))).ab.
22 limit 21 to yr = “1990 — 2024” 18,909
23 20 or 22 56,411
24 (effect* or trial* or experiment® or control* or random* or impact* or compar®).ti. or (effect* or trial* or 17,439,019

experiment® or control* or random* or impact* or compar*).ab.
25 limit 24 to yr = “1990 — 2024” 15,504,497
26 clinical trial/or randomized controlled trial/or Research Design/ 1,069,417
27 limit 26 to yr = “1990 — 2024” 940,513
28 25 or 27 15,624,513
29 9 and 23 and 28 5,428

2024 to secure recently unpublished articles which have not
yet been indexed in the bibliographic databases.

We decided to hand search the following journals based on the
identified records from the electronic searches:

International Journal of Stress Management

Journal of Occupational and Environmental Medicine
Military Medicine

Psychiatry Research

Journal of Primary Prevention (Continued as Journal of
Prevention (2022))

* Workplace Health & Safety

Grey Literature Searches. We searched for such
references as dissertations, working papers, reports, and ev-
idence and gap maps (EGM’s) or systematic reviews. Most of
the resources searched may include multiple types of refer-
ences, both published and unpublished. In general, there was a
great amount of overlap between the types of references in the
chosen resources. The resources are listed once under the
category of literature we expect to be most prevalent in the
resource, even though multiple types of unpublished/
published literature might be identified in the resource.
Terms used to search other resources were based on the
general search strategy. All of these searches can be seen in
the supplemental document.

Dissertations. We searched the following resources for
dissertations:

® Open Access Theses and Dissertations
¢ EBSCO Open Dissertations (EBSCO-host)

Working Papers. We searched the following resources
for working papers:

® Google Scholar: https://scholar.google.com/
e Social Science Research Network: https://www.ssrn.
com/index.cfm/en/

For each resource, we screened the first 100 hits.

Evidence and Gap Maps and Systematic Re-
views. To locate any potential EGMs or systematic reviews,
we searched the following resources:

e Campbell Systematic Reviews Journal: https://
onlinelibrary.wiley.com/journal/18911803?af=R

e EPPI-Centre publications: https://eppi.ioe.ac.uk/cms/
Default.aspx?tabid=116

* PROSPERO: https://www.crd.york.ac.uk/prospero/

® Epistemonikos: https://www.epistemonikos.org/

Relevant systematic reviews or EGMs were used for citation-
tracking.

Trial Registries. « CENTRAL Trials Register within the
Cochrane Library: https://www.cochranelibrary.com/central
(includes ClinicalTrials.gov: https://clinicaltrials.gov/ and
WHO International Clinical Trials Registry Platform: https://
www.who.int/clinical-trials-registryplatform.

Contact to Experts. By e-mail during November 2024,
we contacted international experts, identified during the lit-
erature search, to identify unpublished and ongoing studies.
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Other Criteria. Studies were not excluded based on
publication status or language (although the ability to assess
the relevance of studies was limited by the language skills in
the review team). Studies authored before 1990 were not
eligible.

Data Collection and Analysis

Description of Methods Used in Primary Research

Randomised controlled trials were eligible, and we ex-
pected that most studies were conducted with randomisation
of participants. Studies conducted without randomisation of
participants were eligible but were required to have a control
group for inclusion in the review. Participants may be allo-
cated by, for example, location differences, decision makers,
policy rules or participant preferences.

Selection of Studies

In pairs of two, three review authors (TF, MWK, ABM)
independently screened titles and abstracts to exclude studies
that were clearly irrelevant. Studies considered eligible by at
least one author, or studies where there was insufficient in-
formation in the title and abstract to judge eligibility, were
retrieved in full text. The full texts were then screened in-
dependently in pairs of two review authors (TF, ABM,
MWK). Any disagreement of eligibility was resolved by
discussion. Exclusion reasons for studies that otherwise might
be expected to be eligible are documented.

The study inclusion criteria were piloted (see Supporting
Information Appendix section 2). The overall search and
screening process are illustrated in Figure 1. None of the
review authors were blind to the authors, institutions, or the
journals responsible for the publication of the articles.

Data Extraction and Management

Assessment of study quality and numeric data extraction
was made by one review author (TF) and each study was
checked by one other review author (MWK, ABM, GS). A
coding sheet was piloted on several studies and revised as
necessary (see Supporting Information Appendix section 3).
Disagreements were minor and resolved by discussion. Data
and information were extracted on: available characteristics of
participants, intervention characteristics and control condi-
tions, research design, sample size, risk of bias and potential
confounding factors, outcomes, and results. Analyses was
conducted using RevMan 5.4.1, R and Stata 18 software.
Extracted numerical and descriptive data, and the risk of bias
assessments described in the next section, can be found in the
supplemental documents.

Assessment of Risk of Bias in Included Studies
We assessed the risk of bias in randomised studies using
Cochrane’s revised risk of bias tool, ROB 2 (Higgins et al., 2019).
The tool is structured into five domains, each with a set
of signalling questions to be answered for a specific

Figure |
Flow Chart

18308 records
identified through
database

495 records
identified through
other sources

searching

Il

18803 records after
duplicates
removed

18803 records
screened

18414 records
excluded

389 full-text
articles assessed
for eligibility

147 full-textarticles
excluded

242/220/227
studies/trials/comparisons
included

185
comparisons
included in
quantitative
synthesis
(meta-analysis)

outcome. The five domains cover all types of bias that can
affect results of randomised trials.
The five domains for individually randomised trials are:

(1) bias arising from the randomisation process;

(2) bias due to deviations from intended interventions
(separate signalling questions for effect of assignment
and adhering to intervention);

(3) bias due to missing outcome data;

(4) bias in measurement of the outcome;

(5) bias in selection of the reported result.

For cluster-randomised trials, an additional domain is
included ((1b) Bias arising from identification or recruitment
of individual participants within clusters). We used the latest
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template for completion (currently it is the version of
15 March 2019 for individually randomised parallel-group
trials and 20 October 2016 for cluster randomised parallel-
group trials). In the cluster randomised template however,
only the risk of bias due to deviation from the intended in-
tervention (effect of assignment to intervention; intention to
treat ITT) is present, and the signalling question concerning
the appropriateness of the analysis used to estimate the effect
is missing. Therefore, for cluster randomised trials we only
used the signalling questions concerning the bias arising from
identification or recruitment of individual participants within
clusters from the template for cluster randomised parallel-
group trials; otherwise, we used the template and signalling
questions for individually randomised parallel-group trials.

We assessed the risk of bias in non-randomised studies,
using the model ROBINS -1, developed by members of the
Cochrane Bias Methods Group and the Cochrane Non-
Randomised Studies Methods Group (Sterne et al., 2016a).
We used the latest template for completion (currently it is the
version of 19 September 2016).

The ROBINS-I tool is based on the Cochrane RoB2 tool
for randomised trials, which was launched in 2008 and
modified in 2011 (Higgins et al., 2011).

The ROBINS-I tool covers seven domains (each with a set
of signalling questions to be answered for a specific outcome)
through which bias might be introduced into non-randomised
studies:

(1
2)
)
“4)
)
(6)
(7

bias due to confounding

bias in selection of participants

bias in classification of interventions

bias due to deviations from intended interventions;
bias due to missing outcome data;

bias in measurement of the outcome;

bias in selection of the reported result.

The first two domains address issues before the start of the
interventions and the third domain addresses classification of
the interventions themselves. The last four domains address
issues after the start of interventions, and there is substantial
overlap of these four domains between bias in randomised
studies and bias in non-randomised study trials (although
signalling questions are somewhat different in several places,
see Sterne et al., 2016b; Higgins et al., 2019).

Randomised study outcomes were rated on a ‘Low/Some
concerns/High’ scale on each domain; whereas non-
randomised study outcomes were rated on a ‘Low/Moder-
ate/Serious/Critical/No Information’ scale on each domain.
The level ‘Critical’ means: the study (outcome) is too
problematic in this domain to provide any useful evidence on
the effects of intervention, and it is excluded from the data
synthesis. The same critical level of risk of bias (excluding the
result from the data synthesis) is not directly present in the
RoB 2 tool, according to the guidance to the tool (Higgins
et al., 2019).

In the case of an RCT, where there is evidence that the
randomisation has gone wrong or is no longer valid, we
assessed the risk of bias of the outcome measures using
ROBINS-I instead of ROB 2. One trial (Hammer et al., 2024)
was moved from the ROB 2 tool to ROBINS-I due to an
extremely high level of attrition and missing data.

We stopped the assessment of a non-randomised study
outcome as soon as one domain in the ROBINS-I was judged
as ‘Critical’.

Confounding. An important part of the risk of bias as-
sessment of non-randomised studies is consideration of how
the studies deal with confounding factors. Systematic baseline
differences between groups can compromise comparability
between groups. Baseline differences can be observable (e.g.
age and gender) and unobservable (to the researcher; e.g.
motivation and ability). There is no single non-randomised
study design that always solves the selection problem. Dif-
ferent designs represent different approaches to dealing with
selection problems under different assumptions, and conse-
quently require different types of data. There can be partic-
ularly great variations in how different designs deal with
selection on unobservables. The “adequate” method depends
on the model generating participation, i.e. assumptions about
the nature of the process by which participants are selected
into a programme.

As there is no universal correct way to construct counter-
factuals for non-randomised designs, we looked for evidence
that identification was achieved, and that the authors of the
primary studies justified their choice of method in a con-
vincing manner by discussing the assumption(s) leading to
identification (the assumption(s) that make it possible to
identify the counterfactual). Preferably the authors should
make an effort to justify their choice of method and convince
the reader that the only difference between a treated individual
and a non-treated individual is the treatment. The judgement
is reflected in the assessment of the confounder “unobserv-
ables’ in the list of confounders considered important at the
outset (see Supporting Information Appendix section 4).

In addition to unobservables, we had (at the protocol stage)
identified the following observable confounding factors to be
most relevant: age, gender, occupation, and resilience/mental
health symptoms at baseline. In each study, we assessed
whether these indicators had been considered, and in addition
we assessed other factors likely to be a source of confounding
within the individual included studies.

Importance of Pre-Specified Confounding Fac-
tors. Resilience is increasingly being understood as the
outcome of a dynamic process of successful adaptation to
adversity, then, logically, resilience develops with age as the
likelihood of having experienced adverse events or periods
of difficult life circumstances increases with age (Kalisch
et al., 2017). On the other hand, cumulative exposure to
trauma may gradually compromise mental health and
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therefore we consider age to be a potential confounding
factor.

Concerning gender, the nature of exposure may be different.
For example, female service members, as compared to males,
are likely to report a higher incidence of sexual trauma, in-
cluding sexual assault and harassment while deployed
(Murdoch et al., 2006). Further, given that some occupations
are male-dominated (for example the military) and others are
female-dominated (nursing), there may also be differential
selection procedures by gender into the different occupations.
Finally, early longitudinal studies of qualities that helped
young people to be competent in the face of high-risk en-
vironments found that being female is one of the resilient
personal qualities identified (Rutter et al., 1985; Werner &
Smith 1992). There is thus the possibility that “true” gender
differences exist in the way that males and females process
trauma exposure, leading to differential outcomes in the link
between exposure and, for example, PTSD, although evidence
is mixed (Street et al., 2009).

Different occupations face different levels of exposure to
adversity and is therefore an important confounder.

Finally, pre-treatment group equivalence of resilience or
mental health symptoms is indisputably an important con-
founder. Therefore, the accuracy of the estimated effects of
resilience programmes will depend crucially on how well pre-
treatment resilience or mental health symptoms are
controlled for.

Assessment. In pairs of two, review authors indepen-
dently assessed the risk of bias for each relevant outcome in
the included studies. We discussed all initial disagreements
and were able to reach a consensus in all cases. We report the
risk of bias assessment in risk of bias tables for each included
study outcome in a supplemental document.

Measures of Treatment Effect

Effect sizes that could not be pooled (were reported in a
single study only) were reported in as much detail as possible.
Software for storing data (including calculating effect sizes
and standard errors) were Excel and software for statistical
analyses were RevMan 5.0, R and Stata 18.

Continuous Outcomes. We calculated effect sizes
with 95 % confidence intervals where means and standard
deviations were available; or alternatively from mean dif-
ferences and standard deviations of the mean or reported
effect sizes and 95% confidence intervals (whichever were
available), using the methods suggested by Lipsey and Wilson
(2001). If insufficient information was yielded, the review
authors requested this information from the principal inves-
tigators. Hedges’ g was used for estimating standardised mean
differences (SMD).

A few studies reported mental health symptoms as a di-
chotomous outcome. We used the statistical approaches
available in Sanchez-Meca et al. (2003) to re-express

dichotomous data. To calculate common metric odds ratios
were converted to SMD effect sizes using the Cox
transformation.

Dichotomous Outcomes. There were no dichotomous
outcomes used in any meta-analysis.

Unit of Analysis Issues

We checked for consistency in the unit of allocation and
the unit of analysis, as statistical analysis errors can occur
when they are different.

We adjusted the effect size and its standard error using the
methods suggested by Hedges (2007), using an ICC of 0.02
(we searched the literature for estimates of relevant ICC’s;
Campbell et al., 2000; Health Services Research Unit, 2004;
Connolly et al., 2018), and assumed equal cluster sizes. To
calculate an average cluster size, we divided the total sample
size in the study by the number of clusters. In the sensitivity
analyses, we report both results using unadjusted effect sizes
and using a substantially higher ICC (0.1) than in the primary
analyses.

We performed analyses separated by the time points stated
in section Duration of follow-up.

Dealing With Missing Data

Missing data and attrition rates were assessed in the in-
cluded studies; see section Assessment of risk of bias in in-
cluded studies. Where studies had missing summary data,
such as missing standard deviations or numbers of partici-
pants, we requested this information from the principal in-
vestigators. We only received an answer in a few instances.

Assessment of Heterogeneity

Heterogeneity amongst primary outcome studies were
assessed with Chi-squared (Q) test, and the I-squared, and
t-squared statistics (Higgins et al., 2003). The estimation of T°
was the DerSimonian and Laird (DL) estimate (DerSimonian
& Laird, 1986). Any interpretation of the Chi-squared test was
made cautiously on account of its low statistical power.

Assessment of Reporting Biases

Reporting bias refers to both publication bias and selective
reporting of outcome data and results. Here, we state how we
planned to assess publication bias.

Asymmetric funnel plots are not necessarily caused by
publication bias (and publication bias does not necessarily
cause asymmetry in a funnel plot). In general, asymmetry is a
sign of small-study effects, of which there can be many causes
beside publication bias (Sterne et al., 2005).

Instead of trying to interpret the funnel plots as direct
evidence of publication bias, or the lack thereof, we per-
formed sensitivity analyses for publication bias in meta-
analyses as suggested by Mathur and VanderWeele (2020).
This method gives a value of how large ratios of publication
probabilities (that is, the likelihood of affirmative results to be
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published relative to non-affirmative results) would have to be
to alter the results and therefore indicate how robust the meta-
analysis is to publication bias.

We further used significance funnel plots for information
about possible publication bias.

Data Synthesis

Meta-analyses of outcomes were conducted on each metric
(as outlined in section ‘Types of outcome measures’) sepa-
rately, and we performed separate analyses for short-term and
long-term outcomes. Studies that were coded with a critical
risk of bias were not included in the data synthesis.

As the intervention dealt with diverse populations of
participants (from different countries, facing different occu-
pational risk, etc.), and we therefore expected heterogeneity
amongst primary study outcomes, all analyses of the overall
effect were inverse variance weighted random-effects sta-
tistical models.

Not all effect estimates were independent, some studies
reported on multiple comparisons.

To take these dependences into account, we applied the
robust variance estimation (RVE) approach (Hedges et al.,
2010) in the meta-analyses including dependent effect esti-
mates. An important feature of this analysis is that the results
are valid regardless of the weights used. For efficiency
purposes, we calculated the weights using a method proposed
by Hedges et al. (2010). This method assumes a simple
random-effects model in which study average effect sizes
vary across studies (t%) and the effect sizes within each study
are equi correlated (p). The method is approximately efficient,
since it uses approximate inverse-variance weights: they are
approximate given that p is, in fact, unknown and the cor-
relation structure may be more complex. We calculated
weights using estimates of 2, setting p = 0.80 and conducted
sensitivity tests using a variety of p values, to assess if the
general results and estimates of the heterogeneity were robust
to the choice of p. We used the small sample adjustment to the
residuals used in RVE as proposed by Bell and McCaffrey
(2002) and extended by McCaffrey et al. (2001) and by Tipton
(2015). We used the Satterthwaite adjusted degrees of free-
dom (Satterthwaite, 1946) for tests as proposed by Bell and
McCaffrey (2002) and extended by Tipton (2015). We used
the guidelines provided in Tanner-Smith and Tipton (2014) to
evaluate if there were enough studies for this method to
consistently estimate the standard errors in each particular
meta-analysis (adjusted degrees of freedom not lower than
four). In all meta-analyses including dependent effect sizes
there was a sufficient number of studies to use RVE.

Random effects weighted mean effect sizes were calcu-
lated using 95% Cls, and we provide graphical displays
(forest plots) of effect sizes.

In addition to 95% confidence intervals, we reported 95%
prediction intervals.

In meta-analyses of ten or less comparisons, we also re-
ported a confidence interval based on an alternative variance

estimator (Zejnullahi & Hedges, 2023) as such small meta-
analyses have been shown to produce confidence intervals
that does not have the correct coverage. The simulations
reported in Zejnullahi and Hedges (2023) consider coverage
probability etc. using one of three conventional methods (DL,
Hartung, HKSJ) and one of three robust variance methods
(two with degrees of freedom adjustments as well) under
various scenarios. Depending on the scenario (magnitude of
effect size, number of comparisons, true heterogeneity and
difference in sample sizes) one can choose a method that
either underperform or overperform. However, the authors
clearly recommend the so-called HC3 estimator (and the
adjusted HC3 if the number of comparisons is two) and we
reported this variance estimator in addition to the conven-
tional (DL) estimator when the number of comparisons were
2 <k < 10. We used the so-called adjusted HC3 when the
number of comparisons was two. Note also that the authors
report they find that plugging in the DL estimate of the
heterogeneity variance parameter, %, performed the best. We
calculated the corrected confidence intervals in Excel using
the formulas given in Zejnullahi and Hedges (2023).

All meta-analyses were carried out in STATA 18 and
Revman 5.4.1. All models (including the calculation of the
corrected confidence intervals in small meta-analyses) used
the DerSimonean and Laird estimate of T.

Subgroup Analysis and Investigation of Heterogeneity

We planned to investigate the following factors with the
aim of explaining observed heterogeneity: study-level sum-
maries of the participant characteristics gender, age, and
occupation; programme characteristics such as theoretical
foundation of the programme, setting and intensity.

In meta-analyses where the number of included studies was
sufficient and where there was variation in the covariates, we
performed moderator analyses (multiple meta-regression
using the mixed model) to explore how observed variables
were related to heterogeneity.

We applied the RVE approach when there was dependent
effect sizes included and used approximately inverse variance
weights calculated using a method proposed by Hedges et al.
(2010). This technique calculates standard errors using an
empirical estimate of the variance: it does not require any
assumptions regarding the distribution of the effect size es-
timates. The assumptions that are required to meet the reg-
ularity conditions are minimal and generally met in practice.
This more robust technique is beneficial because it takes into
account the possible correlation between effect sizes sepa-
rated by the covariates within the same study (e.g. age or
gender-separated effects) and allows all the effect size esti-
mates to be included in meta-regression. We calculated
weights using estimates of %, setting p = 0.80. We used the
small sample adjustment to the residuals used in RVE and the
Satterthwaite degrees of freedom (Satterthwaite, 1946) for
tests (Tipton, 2015). The results in Tipton (2015) suggest that
the degrees of freedom depend on not only the number of
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studies, but also on the type of covariates included in the meta-
regression. The degrees of freedom can be small, even when
the number of studies is large if a covariate is highly un-
balanced or a covariate with very high leverage is included.
The degrees of freedom varied from coefficient to coefficient.
The corrections to the degrees of freedom enable us to assess
when the RVE method performs well. As suggested by
Tanner-Smith and Tipton (2014), Tipton (2015) if the de-
grees of freedom are smaller than four, the RVE results should
not be trusted.

We reported 95% confidence intervals for regression param-
eters. We estimated the correlations between the covariates and
considered the possibility of confounding. Conclusions from
meta-regression analyses were cautiously drawn and not solely
based on significance tests. The magnitude of the coefficients and
width of the confidence intervals was taken into account as well.

In meta-analyses where there were not enough studies, single
factor subgroup analyses were performed. The assessment of any
difference between subgroups was based on 95% confidence
intervals. Interpretation of relationships was cautious, as they were
based on subdivision of studies, and indirect comparisons.

In general, the strength of inference regarding differences
in treatment effects amongst subgroups is controversial.
However, making inferences about different effect sizes
amongst subgroups on the basis of between-study differences
entails a higher risk compared to inferences made on the basis
of within study differences (see Schandelmaier et al., 2020).
However, there were no within study differences to be used.

All models used the DerSimonean and Laird estimate of t.

Sensitivity Analysis

Sensitivity analyses were carried out where possible, by re-
stricting the meta-analyses to a subset of all studies included in the
original meta-analyses. We considered sensitivity analyses with
regard to research design and restricted the analyses to studies
using randomisation. We further considered sensitivity analyses
for each domain of the risk of bias checklists and restricted the
analysis to studies with a low risk of bias or some concerns
(moderate risk of bias in NRS studies). Sensitivity analyses were
only conducted when there were more than five studies left in the
analyses. We tested sensitivity to clustered delivery of treatment
by reporting results using both unadjusted effect sizes and using a
substantially higher ICC (0.1) than in the primary analyses.

Finally, we conducted sensitivity tests using a variety of p
values, to assess if the general results and estimates of the
heterogeneity were robust to the choice of p in the analyses
using RVE.

Treatment of Qualitative Research
We did not include qualitative research.

Summary of Findings and Assessment of the Certainty of
the Evidence

The GRADE (Grading of Recommendations, Assess-
ment, Development, and Evaluations) system was used to

assess the certainty of the body of evidence as it relates to
the studies that contribute data to the meta-analyses for the
prespecified outcomes (Guyatt et al., 2013). The system
classifies certainty of evidence as high, moderate, low, or
very low (Guyatt et al., 2013). Five of the eight criteria
proposed in the GRADE method have the potential to
decrease one’s confidence in the correctness of the effect
estimates: risk of bias, inconsistency of results across
studies, indirectness of evidence, imprecision, and pub-
lication bias. Three further criteria are proposed that have
the potential to increase this confidence: a large magnitude
of effect with no plausible confounders, a dose-response
gradient, and a conclusion that all plausible residual
confounding would further support inferences regarding
treatment effect. GRADE proposes that these three criteria
should be considered particularly in observational studies
(Guyatt et al., 2013). However, none of these criteria for
upgrading the evidence was relevant. We justified all
decisions to downgrade the certainty of outcomes, and
made comments to aid readers’ understanding of the re-
view where necessary.

The outcomes were graded as follows.

* High certainty: further research is very unlikely to change
our confidence in the effect estimate.

* Moderate certainty: further research is likely to have an
important impact on our confidence in the effect estimate and
may change the estimate.

* Low certainty: further research is very likely to have an
important impact on our confidence in the effect estimate and
may change the estimate.

* Very low certainty: we are very uncertain about the effect
estimate.

We produced a summary of findings table, presenting the
overall certainty of the body of evidence according to
GRADE criteria for mental health outcomes (see Summary of
findings table).

Results

Description of Studies

Results of the Search

We summarise the search results in a flow chart in Figure 1.
The total number of potentially relevant studies was 18,803 after
excluding duplicates (database: 18,308, grey, snowballing and
other resources: 495). We screened all studies based on title and
abstract; 18,414 were excluded for not fulfilling the screening
criteria, and 389 studies were ordered, retrieved, and screened in
full text. Of these, 147 did not fulfil the screening criteria and were
excluded. We included a total of 242 studies in the review. The
references are listed in Supporting Information Appendix section
‘References to included studies’.

Included Studies
The 242 included studies, reported on a total of 220 trials
containing 227 comparisons. Some trials were reported in
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multiple studies, some studies reported on multiple trials and
some trials had multiple comparisons.

Several trials (22) were reported in multiple studies
(Arnetz et al., 2013/Backman et al., 1997; Chesak, 2013/
2021; Christopher et al., 2018/Hunsinger et al., 2019; De
Jong, 2019/Sijbrandij et al., 2020; de Vibe et al., 2013/
2018; Duchemin et al., 2015/Klatt et al., 2012/Grupe et al.,
2021; Steinberg et al., 2016/Chen & Grupe, 2021/Imhoff-
Smith & Grupe, 2023; Ho et al., 2021/2019; Johnson et al.,
2014/Joshi et al., 2022b, 2022a; Jung et al., 2016; Wilson,
2015/Lee et al., 2020; Lebares et al., 2018, 2018a, 2019/
Loiselle, 2018, 2023; Mejia-Downs, 2020/2016; Mistretta
et al., 2018, 2018a; Moss et al., 2022/Avallone Mantelli
et al., 2023; Sahranavard et al., 2018, 2018a; Sampson
et al., 2019, 2020; Shakespeare-Finch et al., 2014/Shochet
etal., 2011; Stetz et al., 2007, 2008; West et al., 2021/2015;
Wild, 2016, 2020a).

One study (Lebares et al., 2021), reported on two trials.

Two (groups of) studies reported on multiple interventions
using one control group. Seven studies reported on two
comparisons (Ditton et al., 2023; Fazia et al., 2023; Gollwitzer
et al., 2018; Meredith et al., 2024; Mistretta et al., 2018; Pyne
et al., 2018; Trousselard et al., 2015) and one study (Wald
et al., 2016) reported on three comparisons.

In the following we will refer to number of comparisons
and not number of studies, as comparisons potentially
available for analysis is the relevant measure and not the
number of studies reporting on the comparisons.

One hundred ninety-three comparisons were obtained
using randomised designs, 161 of them individual randomised
and 32 cluster randomised. The remaining 34 were non-
randomised comparisons. The participants were from
38 different countries (Australia, Brasil, Canada, Chile,
China, Cyprus, Egypt, Finland, France, Germany, Greece,
Hong Kong, Iceland, India, Iran, Israel, Italy, Jordan, Korea,
Malaysia, the Netherlands, New Zealand, Nigeria, Norway,
Peru, Poland, Romania, Sierra Leone, Singapore, South Af-
rica, Spain, Sri Lanka, Sweden, Switzerland, Thailand,
Turkey, UK and USA). One trial was performed in multiple
countries (Austria, Germany and Luxembourg). Descriptions
of the intervention and control conditions of each comparison
were extracted in as much detail as possible and can be found
in the supplemental descriptive table.

In Table 1 Number of comparisons by country, we show
the total number of comparisons from studies that met the
inclusion criteria for this review. The first column shows the
total number of comparisons grouped by country of origin.
The second column gives the number of comparisons that
were coded with Critical risk of bias. The third column
shows the number of comparisons, where not enough data
was provided to calculate an effect estimate (and requests to
provide the data from the study authors failed). The fourth
column gives the number of comparisons with no relevant
outcomes reported. The last column gives the total number
of comparisons used in the data synthesis.

Eight comparisons could not be used in the data synthesis as all
reported outcomes were judged to have a Critical risk of bias (see
supplemental documents for the detailed risk of bias assessments).
In accordance with the protocol, we excluded studies with an
overall rating “Critical risk of bias” from the data synthesis on the
basis that they would be more likely to mislead than inform.
Twenty-three comparisons were from studies that did not report
data in a form that enabled the calculation of effect sizes and
standard errors, and our attempts to request the data from study
authors produced no answers, and finally, 11 comparisons were
not used as there were no relevant outcomes reported. A total of
185 comparisons were available for data synthesis.

The main characteristics of the 185 comparisons used in
the data synthesis are shown in Table 2 Main characteristics of
comparisons used in the data synthesis.

The majority of studies did not report the start year of the
interventions analysed. Of those who did, the timespan of
intervention start was 17 years, from 2006 to 2023 and, on
average, the intervention start year was 2017. The average
number of treated participants analysed was 126, ranging
from 7 to 6, 739 per comparison. The average number of
controls was 94, ranging from 6 to 3,215 per comparison. The
average age of treated participants was 33 years, ranging from
19 to 52 years. On average, females constituted more than half
of treated participants, 60%, ranging from 0% to 100%.

The majority of comparisons analysed participants from
health occupations (71%), followed by military (14%) and
police (9%). Only 3% analysed firefighters and first re-
sponders and the final 3% did not fall into any of the above
categories. The theoretical foundation of the programmes was
CBT or mindfulness or a combination in 46% of the com-
parisons. Psychoeducational, coaching and Stress inoculation/
physical feedback methods were used in another 14% of
comparisons and the remaining 40% did not fall into any of
these categories.

The majority of interventions were delivered face-to-face
(65%), 32% were delivered online and 2% were a combi-
nation. A group setting was used in 66% of comparisons
whereas 25% were individual and 6% both in a group and
individual. The duration of interventions varied a lot, from
less than 1 hour to 72 hours with an average of 13 hours.
Likewise, the duration in weeks varied from one day to
60 weeks with an average of ten weeks.

Around a third (36%) of interventions were delivered by a
professional (for example a psychologist, a professional coach
or formally trained instructors) and 14% were delivered by
non-professionals (for example colleagues, other staff, other
facilitators). The author (or one of the authors) delivered the
intervention in 13% of cases, 16% were delivered by an online
feature (typically an app or via text message) and in quite
many cases (22%) it was not reported who delivered the
intervention.

The majority of comparisons used treatment-as-usual or
wait-list controls (36% and 39%), 19% used active controls
and 5% were given a placebo intervention.
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Table |
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Excluded Studies

In addition to the 242 studies that met the inclusion criteria
for this review, 52 studies appeared relevant at first sight but
did not meet our criteria for inclusion. The studies and reasons
for exclusion are reported in Supporting Information Ap-
pendix section Studies excluded with reason and their ref-
erences are reported in section ‘References to excluded
studies’. More than half (29 studies) were excluded because

the participants were not eligible according to our inclusion
criteria, nine studies were excluded because they were not
about a resilience intervention, and seven studies were ex-
cluded because they compared one unit (school, hospital,
division etc.) to one or more units.

The remaining studies were excluded due to a variety of
reasons, see the Supporting Information Appendix section
‘Studies excluded with reason’.
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Table 2
Main Characteristics of Comparisons Used in the Data Synthesis
Characteristic (number of comparisons reporting)
Year of intervention (131) Average (SD) 2017 (3.94)
Range 20062023
Number of participants, treated (185) Average (SD) 126 (617.53)
Range 7-6739
Number of participants, control (185) Average (SD) 94 (304.93)
Range 6-3215
Percent female (176) Average (SD) 60 (31.42)
Range 0-100
Age (145) Average (SD) 33 (8.83)
Range 19-52
Occupation (185) Health 71%
Military 14%
Police 9%
Firefighters and first responders 3%
Other 3%
Theoretical foundation of programme () CBT 14%
Mindfulness 26%
CBT and Mindfulness combination 6%
Psychoeducational 4%
Coaching 3%
Stress inoculation/physical feedback methods 7%
Other 40%
Setting Face-to-face 65%
Online 32%
Combination 2%
Not reported 1%
Delivered in Group 66%
Individual 25%
Combination 6%
Not reported 2%
Duration in hours (141) Average (SD) 13 (11.16)
Range 0.41-72
Duration in weeks (175) Average (SD) 10 (10.49)
Range 0.2-60
Delivered by Professional 36%
Non-professional 14%
Author 13%
Online 16%
Not reported 22%
Control condition Active control 19%
Placebo 5%
Treatment as usual 36%
Wait-list 39%

Not reported

1%

Note. percent may not add to 100 due to rounding.

Risk of Bias in Included Studies

The risk of bias coding was carried out in accordance with
the protocol (Filges et al., 2024) and the assessment of each of
the 227 comparisons is available in a supplemental document.
For a summary of the risk of bias assessments, see Table 3
Summary risk of bias assessment, randomised comparisons
for the randomised trials (individual and cluster randomised)

and Table 4 Summary risk of bias assessment, non-
randomised comparison for the non-randomised trials. One
hundred ninety-three comparisons were obtained through
randomising participants, either individually (161) or in
clusters (32), and 34 comparisons were obtained through a
non-randomised allocation of participants. We used the ROB
2 tool for the individual randomised comparisons, and for


https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521

20

Campbell Systematic Reviews 22(3)

cluster-randomised trials, an additional domain was included,
as described in section Assessment of risk of bias in included
studies. The non-randomised comparisons were rated using
the ROBINS-I tool. The assessment of two individual
randomised comparisons (Cieslak et al., 2016; Hammer et al.,
2024) were moved to ROBINS due to an extremely high
attrition rate.

We could not rate the risk of bias in eight randomised
studies. Arbuzia et al. (2022) could not be rated as it was very
badly explained and therefore not possible to rate the ran-
domisation process. Further, numbers of pre-tests seem
wrong. The stress score of the control group was more than
five times the intervention group score at pre-test and at post
intervention the intervention stress score was more than three
times that of the control, and at both times the intervention
standard deviation was almost double of that of the control.
We wrote the authors for clarification but we are still awaiting
answer. Chen and Kelleher (2018) is a conference abstract,
and there is not enough information to assess risk of bias and
no data provided. We wrote to one of the authors (Chen as the
co-author Kelleher is dead). We got an answer July 2024
saying: “At this moment, we do not wish to make either our
final report or our data available for re-analyses”. Gilboa et al.
(2020) did not report any data at all and in addition, too little
information was provided to assess risk of bias in a mean-
ingful manner. Kumar et al. (2024) is a conference poster.
There is only this poster available, and there is too little
information to assess risk of bias and not enough data reported
to calculate effect sizes. In Larijani and Garmaroudi (2018) it
is unfortunately completely impossible to figure out how
individuals were allocated to groups. The intervention is
resiliency training, but nothing else is reported. It is unclear
what the numbers presented in the results table are, they term
them Mean Rank and Sum of Rank and a ‘Statistic’; they
report ‘Wilcoxon test was used to compare the mediums of
two groups in the pre-test and post-test and in the experi-
mental and control groups’, but we are not sure what that
means. The Maglia et al. (2019) study is badly written and
numbers reported in their Table 1 do not match the numbers
reported included in the trial (and allocated) in Figure 1 (flow
diagram) and throughout the text. We cannot rate the risk of

Table 3

Summary risk of bias assessment, randomised comparisons

bias on the Randomisation Process domain, the Missing
outcome domain or the Measurement of Outcome domain and
therefore we do not rate the study overall. Finally, in the two
studies Sahranavard et al. (2018), Samouei and Ghasemi
(2015), there was not enough information reported to reli-
ably assess the risk of bias.

Of the 183 randomised comparisons we could assess, none
had an overall low risk of bias. The best overall rating any
comparison acquired was Some concerns, which was given to
104 randomised comparisons. One of these comparisons
(reported in Dyrbye et al., 2019), rated Some concerns overall,
was rated Low risk of bias on all domains except in the domain
Deviations from intervention, where the only concern was
lack of blinding of participants. Seventy-nine comparisons
had an overall rating of High risk of bias and eight com-
parisons could not be rated overall as there were some serious
unresolved issues.

The majority of randomised comparisons were rated either
Some concerns (84) or High risk of bias (41) on the ran-
domisation process. Fifty-eight had either no or only minor
issues and were rated Low risk of bias. Eight comparisons
could not be rated.

On the Deviation from interventions, 17 comparisons were
rated Low risk of bias. The vast majority, 162 comparisons,
were rated Some concerns, four were rated High risk of bias
and eight were not rated. On the Missing outcome data do-
main, the majority were rated either Low risk of bias
(79 comparisons) or Some concerns (67 comparisons),
31 were rated High risk of bias and the remaining 14 offered
no information in this domain. Note that for several outcomes,
the risk of bias in this domain were rated differently de-
pending on the point in time the outcome was measured (post
or follow-up). In these cases, the summary risk of bias scores
reported in summary Table 4 are based on the time points with
the most favourable rating. In some cases, the differently rated
Missing outcome data domain also led to a different overall
rating of the outcome depending on the point in time of
measurement. The summary overall risk of bias scores in
Table 4 are based on the time points with the most favourable
overall rating. On the Measurement of outcome domain
80 comparisons were rated Low risk of bias, 27 were rated

Judgement Low risk of bias ~ Some concerns  High risk of bias  Not rated  Total number of comparisons
Risk of bias domain Number of comparisons (%)

Overall judgement 0 (0%) 104 (54%) 79 (41%) 8 (4%) 191
Randomisation process 58 (30%) 84 (44%) 41 (21%) 8 (4%) 191

Deviation from intervention 17 (9%) 162 (85%) 4 (2%) 8 (4%) 191

Missing outcome data 79 (41%) 67 (35%) 31 (16%) 14 (7%) 191
Measurement of outcome 80 (42%) 27 (14%) 3(2%) 81 (42%) 191

Selection of reported results 24 (13%) 135 (71%) 26 (14%) 6 (3%) 191
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Table 4

Summary Risk of Bias Assessment, Non-Randomised Comparison

Judgement:
Low risk of Moderate risk of ~Serious risk of Critical risk of No Number of
Risk of bias domain bias bias bias bias information comparisons
Overall judgement 0 (0%) 8 (22%) 19 (53%) 8 (22%) I (3%) 36
Confounding 2 (6%) 13 (36%) 15 (42%) 2 (6%) 4 (11%) 36
Selection of participants 10 (28%) 15 (42%) 6 (17%) 0 (0%) 5 (14%) 36
Classification of intervention 29 (81%) 2 (6%) I (3%) 0 (0%) 4 (11%) 36
status

Deviation from intervention 8 (22%) 21 (58%) 3 (8%) 0 (0%) 4 (11%) 36
Missing outcome data 16 (44%) 5 (14%) 10 (28%) I (3%) 4 (11%) 36
Measurement of outcome 8 (22%) 3 (8%) 2 (6%) 0 (0%) 23 (64%) 36
Selection of reported results 0 (0%) 30 (83%) 3 (8%9 0 (0%) 3 (8%) 36

Some concerns and three were rated High risk of bias. A large
part, 81 comparisons, offered no information. Finally, on the
Selection of reported results domain, 24 comparisons were
rated Low risk of bias as they had a published study protocol
and analysis plan (and no concerns as the plan was followed).
The majority (135 comparisons) were rated Some concerns, in
111 cases because we could not locate a published a priori
study protocol and analysis plan, while for seven comparisons
a protocol with analysis plan was registered retrospectively.
For ten comparisons there was a published trial protocol with
analysis plan, however there were discrepancies between
protocol and reporting in the study not explained. For the
remaining four comparisons, they had a trial protocol but it
was not available Twenty-six comparisons were rated High
risk of bias as they had other concerns in addition to not
having a published a priori study protocol and analysis plan
and the remaining six comparisons could not be rated.
Concerning the 34 non-randomised comparisons and two
randomised moved to the ROBINS-I assessment tool, eight
had an overall rating of Critical risk of bias, corresponding to
arisk of bias so high that the findings should not be considered
in the data synthesis. For two comparisons, the overall
Critical risk of bias rating was due to issues on the Con-
founding bias item; they were rated Critical risk of bias on this
item; i.e., they failed to establish a comparison group that was
balanced on important confounders, and further did not
control for any confounders. One trial (Hammer et al., 2024)
was moved from the ROB 2 tool to ROBINS-I due to an
extremely high level of attrition and missing data. The trial
was rated Critical risk of bias on the Missing data domain, see
the supplemental document. The remaining five comparisons
were rated overall Critical due to multiple ratings of Serious
risk of bias. One study (Stetz et al., 2007) was impossible to
assess, as there was virtually no information given. No out-
comes were reported for the control group and only significant
differences between pairs of the three intervention groups
were reported. The remaining comparisons were overall rated

either Moderate risk of bias (8 comparisons) or Serious risk of
bias (19 comparisons).

On the three domains only assessed for the non-
randomised comparisons, two were rated Low risk of
bias on the Confounding domain, 13 were rated Moderate
risk of bias, 15 were rated Serious risk of bias and as stated
above two were rated Critical risk of bias. Four com-
parisons offered too little information to be rated. Ten
comparisons were rated Low risk of bias on the Selection
of participants domain, 15 were rated Moderate risk of
bias, six were rated Serious risk of bias, and five could not
be rated. The majority of the non-randomised comparisons
had no issues on the Classification of intervention status
domain, 29 were rated Low risk of bias, two were rated
Moderate risk of bias and one was rated Serious risk of
bias. Four comparisons could not be rated.

On the remaining domains (common to randomised and
non-randomised comparisons) eight comparisons were rated
Low risk of bias on the Deviation from intervention domain,
21 were rated Moderate risk of bias, four did not provide any
information for us to rate on this domain and as stated above,
and three comparisons were rated Serious risk of bias on the
Deviation from intervention domain. On the Missing out-
come data domain, the majority were rated either Low risk of
bias (16 comparisons), or Moderate risk of bias (five
comparisons), and ten was rated Serious risk of bias. As
mentioned above one comparison was rated Critical risk of
bias on this domain and finally, four were not rated. On the
Measurement of outcome domain, eight comparisons were
rated Low risk of bias, three comparisons were rated
Moderate risk of bias, two were rated Serious risk of bias,
and the remaining 23 did not provide any information for us
to rate on this domain. Finally, on the Selection of reported
results domain no comparisons had a published a priori study
protocol and analysis plan, and all were rated either Mod-
erate risk of bias (30) or Serious risk of bias (3). Three
comparisons could not be rated.
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Synthesis of Results

All outcomes are measured such that a positive effect size
favours the treated population, i.e., a higher score for all
outcomes means better outcomes (more resilient or less stress
or fewer anxiety, depression etc. symptoms) for the treated
than for the control.

Primary Outcomes

A total of 185 comparisons were not rated Critical risk of
bias, and reported data that permitted calculation of an effect
size and standard error and could, thus, be used in the data
synthesis. Not all comparisons reported on the same out-
comes, nor time points. All were continuous outcomes (effect
sizes measured as Hedges g) and were coded such that a larger
effect size indicated better outcomes for the treated group.

Resilience Short Term. One-hundred-and-six effect

sizes from 104 clusters were available for analysis. There were
two comparisons reported in Fazia et al. (2023); two cohorts of
medical students (the first cohort in March—April and the second
in May—June) were randomised (within cohort) and analysed
separately, and were considered one cluster. In Meredith et al.
(2024), hospitals respectively federally qualified health centres
(FQHCs) were randomised and analysed separately and were
considered one cluster. Fifty-five effect sizes were measured at
post and 51 were measured at follow-up with an average of
2.3 months ranging from one week to three months.
The random effects weighted standardised mean difference
obtained using robust variance estimation (RVE) was
0.43 [95% CI1 0.32 to 0.55] and statistically significant with an
adjusted degree of freedom level of 99.9. The forest plot is
displayed in Figure 2. There was a large amount of hetero-
geneity between comparisons; the estimated t> was 0.20, Q =
594.41 and I* was 83%. The prediction interval was [95% PI
-0.46 to 1.32].

Stress Short Term. Ninety-nine effect sizes from
92 clusters were available for analysis. In addition to Fazia et al.
(2023), Meredith et al. (2024), there were five clusters reporting on
stress in the short term. Ditton et al. (2023), Gollwitzer et al.
(2018), Mistretta et al. (2018), Rosmith (2013), Trousselard et al.
(2015) each randomised to two intervention arms and one control
and were considered one of five clusters each. Fifty-three effect
sizes were measured at post and 46 were measured at follow-up
with an average of 2.4 months ranging from one month to three
months.
The random effects weighted standardised mean difference
obtained using robust variance estimation (RVE) was
0.42 [95% C1 0.30 to 0.55] and statistically significant with an
adjusted degree of freedom level of 89.3. The forest plot is
displayed in Figure 3. There was a large amount of hetero-
geneity between comparisons; the estimated t° was 0.23, Q =
515.2 and I* was 83%. The prediction interval was [95% PI
-0.51 to 1.37].

Anxiety Short Term. Fifty-eight effect sizes from

54 clusters were available for analysis. Ditton et al. (2023),
Fazia et al. (2023), Mistretta et al. (2018); Rosmith (2013)
were considered one of four clusters each. Thirty effect sizes
were measured at post and 28 were measured at follow-up
with an average of 2.4 months ranging from one month to
three months.
The random effects weighted standardised mean difference
obtained using robust variance estimation (RVE) was
0.28 [95% CI1 0.18 to 0.37] and statistically significant with an
adjusted degree of freedom level of 45.9. The forest plot is
displayed in Figure 4. There was some heterogeneity between
comparisons; the estimated 7% was 0.06, Q = 146.6 and 1> was
69%. The prediction interval was [95% PI -0.21 to 0.77].

Figure 2

Resilience Short Term Forest Plot
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Depression Short Term. Fifty-eight effect sizes from
55 clusters were available for analysis. Ditton et al. (2023),
Mistretta et al. (2018), Rosmith (2013) were considered one of
three clusters each. Twenty-nine effect sizes were measured at
post and 29 were measured at follow-up with an average of
2.4 months ranging from one month to three months.
The random effects weighted standardised mean difference
obtained using robust variance estimation (RVE) was
0.28 [95% CI10.17 to 0.39] and statistically significant with an
adjusted degree of freedom level of 48.9. The forest plot is
displayed in Figure 5. There was a large amount of hetero-
geneity between comparisons; the estimated t> was 0.08, Q =
177.1 and I* was 72%. The prediction interval was [95%
PI —0.29 to 0.86].

Figure 3

Stress Short Term Forest Plot
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PTSD Symptoms Short Term. Twenty-nine effect

sizes from 27 clusters were available for analysis. In addition
to Meredith et al. (2024), Pyne et al. (2018) randomised to two
intervention arms and one control and was considered as one
cluster. Thirteen effect sizes were measured at post and
13 were measured at follow-up with an average of 2.5 months
ranging from one month to three months.
The random effects weighted standardised mean difference
obtained using robust variance estimation (RVE) was
0.11[95% CI1 0.01 to 0.22] and statistically significant with an
adjusted degree of freedom level of 21.4. The forest plot is
displayed in Figure 6. There was some heterogeneity between
comparisons; the estimated 2 was 0.03,Q=59.0 and > was
64%. The prediction interval was [95% PI —0.25 to 0.48].

Resilience Long Term. Twenty-two effect sizes from
22 clusters were available for analysis. The average follow-up
time was 8.1 months ranging from 3.5 months to 18 months.
The random effects weighted standardised mean difference
(not using RVE as there was no need for that) was 0.67 [95%
CI 0.29 to 1.06] and statistically significant. The forest plot is
displayed in Figure 7. There was a large amount of hetero-
geneity between comparisons; the estimated t° was 0.75, Q =
299.27 and I* was 93%. The prediction interval was [95%
PI —1.07 to 2.41].

Stress Long Term. Twenty-nine effect sizes from
28 clusters were available for analysis. Trousselard et al.
(2015) was considered as one cluster. The average follow-up
time was 8.3 months ranging from 3.5 months to 18 months.
The random effects weighted standardised mean difference
obtained using robust variance estimation (RVE) was
0.20 [95% CI1 0.04 to 0.37] and statistically significant with an
adjusted degree of freedom level of 26.0. The forest plot is
displayed in Figure 8. There was some heterogeneity between
comparisons; the estimated t* was 0.12, Q = 84.7 and I* was
69%. The prediction interval was [95% PI —0.50 to 0.90].

Anxiety Long Term. Eight effect sizes from eight
clusters were available for analysis. The average follow-up
time was 8.1 months ranging from 3.5 months to 18 months.
The random effects weighted standardised mean difference
(not using RVE as there was no need for that) was 0.17 [95%
CI —0.02 to 0.36] and not statistically significant. The forest
plot is displayed in Figure 9. There was a small amount of
heterogeneity between comparisons; the estimated t* was
0.03, Q = 12.9 and I? was 46%. The prediction interval was
[95% PI —0.22 to 0.56] and the corrected confidence interval
was [95% CI —0.08 to 0.42].

Depression Long Term. Sixteen effect sizes from
14 clusters were available for analysis. Wald et al. (2016)
randomised to three intervention arms and one control and
was considered as one cluster. The average follow-up time
was 11.2 months ranging from 4 months to 24 months.
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Figure 4
Anxiety Short Term Forest Plot
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Figure 5
Depression Short Term Forest Plot
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Figure 6
PTSD Symptoms Short Term Forest Plot
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The random effects weighted standardised mean difference ob-
tained using robust variance estimation (RVE) was 0.14 [95%
CI —0.04 to 0.31] and not statistically significant with an adjusted
degree of freedom level of 10.4. The forest plot is displayed in
Figure 10. There was some heterogeneity between comparisons;
the estimated t° was 0.03, Q = 21.6 and I* was 52%. The pre-
diction interval was [95% PI —0.24 to 0.51].

PTSD Symptoms Long Term. Fourteen effect sizes
from 11 clusters were available for analysis. Pyne et al. (2018),
Wald et al. (2016) were considered one of two clusters each. The
average follow-up time was 11.3 months ranging from 3.5 months
to 18 months.

The random effects weighted standardised mean difference
obtained using robust variance estimation (RVE) was
0.13 [95% CI —0.03 to 0.28] and not statistically significant
with an adjusted degree of freedom level of 8.5. The forest plot
is displayed in Figure 11. There was some heterogeneity be-
tween comparisons; the estimated 2 was 0.03, Q=18.6 and 2
was 54%. The prediction interval was [95% PI —0.23 to 0.48].

Secondary Outcomes

Alcohol use was reported in a few studies in both the short
term and the long term and drug use was reported in a few
studies but only in the short term.

Alcohol use Short Term. Nine effect sizes from nine

clusters were available for analysis. Three effect sizes were
measured at post and six were measured at three months
follow-up.
The random effects weighted standardised mean difference
(not using RVE as there was no need for that) was 0.04 [95%
CI —0.18 to 0.27] and not statistically significant. The forest
plot is displayed in Figure 12. There was some heterogeneity
between comparisons; the estimated t° was 0.07, Q =24.5 and
I> was 67%. The prediction interval was [95% PI —0.53 to
0.61] and the corrected confidence interval was [95%
CI —0.22 to 0.30]

Drug use Short Term. Three effect sizes from three
clusters were available for analysis. All were measured at post.
The random effects weighted standardised mean difference
(not using RVE as there was no need for that) was 0.68 [95%
CI 0.09 to 1.28] and statistically significant. The forest plot is
displayed in Figure 13. There was a large amount of het-
erogeneity between comparisons; the estimated > was 0.23,
Q = 12.9 and I was 83%. The prediction interval was [95%
PI —0.43 to 1.79] and the corrected confidence interval was
[95% CI —0.81 to 2.18]. Note, when using the corrected
confidence interval, the pooled random effect is not statisti-
cally significant.
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Figure 7
Resilience Long Term Forest Plot
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Alcohol use Long Term. Two effect sizes from two

clusters were available for analysis. Both were measured at
six months follow-up.
The random effects weighted standardised mean difference (not
using RVE as there was no need for that) was 0.12 [95%
CI —0.29 to 0.54] and not statistically significant. The forest plot is
displayed in Figure 14. There was no heterogeneity detected
between comparisons; the estimated 7% was 0.00, Q = 0.03 and I?
was 0%. With only two comparisons included it cannot be ruled
out that there was too low power to detect heterogeneity, though.
The corrected confidence interval was (using the multiplier
8.8943, see Zejnullahi & Hedges, 2023, Table 1) [95%
CI —0.32 to 0.56].

Exploratory Analysis

A large number of comparisons reported on burnout, an
outcome we did not consider in the protocol. However, we
find it relevant to perform an exploratory analysis, as burnout
conceptually matches our other outcomes, such as stress and
depression. That is, being exposed to potentially traumatizing
situations in the line of work is likely to put a person at risk of
burnout, just as it is likely to lead to increased levels of stress,
depression, and anxiety.

In the short term 119 effect sizes from 58 clusters were
available for analysis. The reason there are many effect sizes
compared to the number of clusters is that most comparisons
reported the three subscales (Emotional exhaustion, Deper-
sonalization and Personal accomplishment) of the Maslach

Burnout Inventory separately instead of the overall burnout
score. The random effects weighted standardised mean dif-
ference obtained using robust variance estimation (RVE) was
0.35[95% CI1 0.25 to 0.45] and statistically significant with an
adjusted degree of freedom level of 52.3. The forest plot is
displayed in a supplemental file. There was some heteroge-
neity between comparisons; the estimated 7% was 0.09, Q =
172.6 and 1> was 70%. The prediction interval was [95%
PI —0.25 to 0.95].

In the long term 22 effect sizes from 13 clusters were
available for analysis. The random effects weighted stand-
ardised mean difference obtained using robust variance es-
timation (RVE) was 0.29 [95% CI 0.07 to 0.52] and
statistically significant with an adjusted degree of freedom
level of 11.3. The forest plot is displayed in a supplemental
file. There was some heterogeneity between comparisons; the
estimated T was 0.11, Q = 31.7 and I* was 64%. The pre-
diction interval was [95% PI —0.40 to 0.98].

Moderator Analysis

The included comparisons differed in terms of their par-
ticipant characteristics and programme characteristics. Evi-
dence of statistical heterogeneity was found in all but one
meta-analysis.

We therefore performed moderator analyses to attempt to
identify the characteristics of interventions that were asso-
ciated with high effect sizes. We used the RVE procedure
robumeta in STATA and reported 95% Cls for regression
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Figure 8
Stress Long Term Forest Plot
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coefficients. We performed multiple meta-regression analyses To reduce the number of moderators, we first excluded
where possible, in which we estimated RVE models including  moderators with very low variation (i.e., for which nearly all
moderators besides the intercept. Below we describe the observations have the same value) or where information was

variables we used to define potential moderators. missing from studies.
Figure 9
Anxiety Long Term Forest Plot
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Figure 10
Depression Long Term Forest Plot
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Due to missing data on the moderator SES, we could
not explore the impact of this covariate. The remaining
potential moderators (18) were defined as follows:

® Female (80% or more of treated participants were
female)

e Male (80% or more of treated participants were
male)

® Health (participants were from health occupations)
Military (participants were from the military)
First responder (participants were first responders in-
cluding firefighters)

® Police (participants were from police)

Figure 11
PTSD Long Term Forest Plot

Other/mix (participants were from other occupations or
occupations were mixed)

Young (average age of treated participants was 30 years
or less)

CBT (theoretical foundation of intervention was CBT
and mindfulness was not included)

MIND (Mindfulness was part of the intervention)
Psycho-educational (theoretical foundation of intervention
was psycho-educational and mindfulness was not included)
Other/NR (theoretical foundation of intervention was
other than CBT, mindfulness or psycho-educational or
was not reported)

Group (intervention was delivered in a group)
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Figure 12
Alcohol Short Term Forest Plot
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¢ Individual (intervention was delivered individually)

® Mix/NR (intervention is delivered in both a group and
individual or is not reported)

® Hours (Total hours of training was more than 10)
Weeks (Total weeks of training was more than eight)
Online (the intervention was mostly delivered online)

To retain enough (adjusted) degrees of freedom, we
included only study characteristics where at least seven
comparisons had the same characteristics. We also con-
sidered the correlation of moderators as high correlations
between moderators increase the risk of multicollinearity
and make it less likely that we can estimate meaningful
separate associations. Note that the group of covariates of
different occupations (Health, Military, First responder,
Police and Other/mix) are mutually exclusive as is the
group of theoretical foundation of intervention (CBT,
MIND, Psycho-educational and Other/NR) and the de-
livery format (Group, Individual and Mix/NR). Hence,
there should be at least one left-out covariate from these
three groups of covariates.

Primary Outcomes
Resilience short term. Not all possible moderators were
available due to too few comparisons with the

Figure 13

Drug Use Short Term Forest Plot

characteristic in question and in addition some of the
potential moderators were highly correlated (see the
supplemental document). There were too few compari-
sons where participants occupation was Military, First
responders and Other/mix and too few interventions were
Psycho-educational. These four covariates were therefore
not included. To have enough degrees of freedom of the
left-out category in the theoretical foundation of inter-
vention group of covariates, we also left out the covariate
Other/NR.

Considering the correlations, the problem of too highly
correlated covariates seems to be particularly severe for
Online and Group and Online and Individual. Online was
highly negatively correlated with Group and highly positively
correlated with Individual. We left out Individual and kept
Group and Online as covariates as the correlation between
Group and Online was lower than between Individual and
Online and further it was below 0.70.

Table 5 Resilience short term displays the results from the
meta-regression. Although there is a relatively large number
of moderators included, the small sample corrected degrees of
freedom were not close to the level where RVE starts to
perform poorly.

The covariate Weeks had a significant negative impact, im-
plying intervention with longer duration (more than eight
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Figure 14

Alcohol Long Term Forest Plot
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weeks) performed worse than interventions of shorter dura-
tion (eight or less weeks).

Otherwise, there were no statistically significant moderators.
The Q statistic was reduced, however, there was still het-
erogeneity; 1 increased and I? increased slightly.

Stress short term. Not all possible moderators had enough
comparisons with the characteristic in question to be included
in the meta-regression and in addition some of the potential
moderators were highly correlated (see the supplemental
document). There were too few comparisons where partici-
pants occupation was First responders and Other/mix. These
two covariates were therefore not included. In addition,
Military was highly correlated with Male, hence Military was
left out. To have enough degrees of freedom in the left-out
category of occupation group of covariates, we also left out
the covariate Other/NR.

Table 5

Resilience Short Term

M
Moderator Coefficient 95% Cl lower 95% CI higher Adj df
Female -0.17 —0.44 0.11 59.9
Male —0.06 —-0.49 0.38 16.8
Health 0.20 —0.18 0.58 16.6
Police —0.05 —-0.49 0.38 15.7
Young 0.03 -0.25 0.30 534
CBT 0.00 -0.39 0.39 19.3
MIND —0.16 -0.39 0.08 54.8
Group 0.12 -0.23 0.46 30.5
Hours —0.15 —-0.47 0.17 394
Weeks -0.22 —0.42 —0.01 41.3
Online —0.24 —-0.49 0.02 28.5
Constant 0.54 0.06 1.01 20.4
# clusters 104
# effect sizes 106
7 0.24
Q-statistic 544.02
12 84%

The problem of too highly correlated covariates also seemed
to be particularly severe for Online and Group and Online and
Individual. Online was highly negatively correlated with
Group and highly positively correlated with Individual. We
left out Online due to the high correlation and also left out
Individual to retain enough degrees of freedom in the delivery
format group of covariates.

Table 6 Stress short term displays the results from the meta-
regression. Although there is a relatively large number of
moderators included, the small sample corrected degrees of
freedom were not close to the level where RVE starts to
perform poorly.

There were no statistically significant moderators.

The Q statistic was reduced, however, there was still het-
erogeneity; t° increased and I increased slightly (appears to
be the same due to rounding though).

Anxiety short term. Not all possible moderators had
enough comparisons with the characteristic in question to be
included in the meta-regression and in addition some of the
potential moderators were highly correlated (see the
supplemental document). There were too few comparisons
where participants occupation was First responders and
Other/mix. In fact, there was one comparison with partici-
pants from the First responders category and none from the
Other/mix category. These two covariates were therefore not
included. To retain enough degrees of freedom we therefore
needed one more category to be left out. As Military was
highly correlated with Male, we chose to leave out Military.
The problem of too highly correlated covariates was also
severe for Online and Group and Online and Individual.
Online was highly negatively correlated with Group and
highly positively correlated with Individual. We left out In-
dividual and kept Group and Online as covariates as the
correlation between Group and Online was lower than be-
tween Individual and Online and further it was below 0.70.
Table 7 Anxiety short term displays the results from the meta-
regression. Although there is a relatively large number of
moderators included, the small sample corrected degrees of
freedom were not at the level where RVE starts to perform
poorly.

Male had a significant negative impact. Notice, however, that
we cannot be sure the impact is solely due to Male. There are


https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521
https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521
https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521

32

Campbell Systematic Reviews 22(3)

Table 6

Stress Short Term

(M
Moderator Coefficient 95% CI lower 95% ClI higher Adj df
Female —0.27 —0.60 0.06 48.92
Male 0.12 —1.05 1.29 9.09
Health 0.10 —0.38 0.59 13.00
Police 0.00 —0.54 0.55 19.56
Young —0.04 —0.34 0.25 46.01
CBT 0.09 —0.43 0.6l 24.13
MIND —0.09 —0.34 0.16 49.25
Psycho-educational 0.03 —0.36 0.41 6.64
Group 0.07 -0.22 0.35 45.48
Hours —0.03 —0.28 0.22 50.08
Weeks —0.10 —0.40 0.19 37.66
Constant 0.48 0.03 0.94 14.93
# clusters 92
# effect sizes 99
15 0.26
Q-statistic 464.0
? 83%

seven comparisons with more than 80% male and of these five
are with participants from the military. Conversely five of the
seven comparisons with participants from the military have
more than 80% male participants. Young had a significant
positive impact. No other coefficients were significant.

Although there was still heterogeneity, both the Q statistic, t*
and I were reduced (1 appears to be the same due to rounding
though, when in fact it decreased from 0.06 to 0.055).

Depression short term. Not all possible moderators had
enough comparisons with the characteristic in question to be
included in the meta-regression and in addition some of the
potential moderators were highly correlated (see the
supplemental document). There were too few comparisons
where participants occupation was First responders and
Other/mix. In fact, there were two comparisons with partic-
ipants from the First responders category and none from the
Other/mix category. These two covariates were therefore not
included. To retain enough degrees of freedom we therefore
needed one more category to be left out, and we chose to leave
out Military. Only six comparisons had more than 80% males
and the category Male was therefore not included.

Online was highly negatively correlated with Group and
highly positively correlated with Individual. We left out In-
dividual and kept Group and Online as covariates as the
correlation between Group and Online was lower than be-
tween Individual and Online and further it was below 0.70.
Table 8 Depression short term displays the results from the
meta-regression. Although there is a relatively large number
of moderators included, the small sample corrected degrees of

freedom were not close to the level where RVE starts to
perform poorly.

Female and Young had a significant positive impact with
relatively large coefficients, especially the coefficient to
Young was large.

Table 7

Anxiety Short Term

(M

Moderator Coefficient 95% Cl lower 95% CI higher Adj df
Female 0.14 —0.10 0.37 17.17
Male —0.36 —0.71 —0.01 6.60
Health —0.22 —0.6l 0.18 9.01
Police 0.00 —0.44 0.45 5.53
Young 0.26 0.02 0.50 14.66
CBT 0.16 —0.25 0.56 8.74
MIND —0.04 —0.29 0.20 17.81
Group 0.15 —0.13 0.44 15.73
Hours —0.03 —0.27 0.21 20.27
Weeks 0.16 —0.08 0.40 18.94
Online 0.20 —0.11 0.51 16.20
Constant 0.14 —0.34 0.63 10.03

# clusters 54
# effect sizes 58

2 0.06
Q-statistic 91.76
12 62%
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No other coefficients were significant.

Although there was still heterogeneity, both the Q statistic, T°
and I> were reduced (1 appears to be the same due to rounding
though, when in fact it decreased from 0.08 to 0.076).

PTSD symptoms short term. There were too few com-
parisons where participants occupation was First responders,
Police and Other/mix (see the supplemental document). In
fact, there were two comparisons with participants from the
First responders category and none from the Other/mix cat-
egory. These three covariates were therefore not included.
Further, there were too few comparisons in Individual, Mix/
NR and Weeks. These three covariates were therefore not
included either. Finally, there were too few comparisons
based on CBT and Psycho-educational (three and two re-
spectively) and to retain enough degrees of freedom in the
left-out category, we also left out Other/NR from the group of
theoretical foundation of intervention covariates. Concerning
correlations, Online was highly correlated with Group and
was not included. Male was highly correlated with both
Military and Young and was not included. Further, Young
was highly correlated with Military and was not included.
Female and Health was correlated but both were included as
the correlation coefficient was just below 0.70. We were thus
left with only six covariates to include in the meta-regression.
Table 9 PTSD symptoms short term displays the results from
the meta-regression. Although, relative to the number of
clusters, there is a relatively large number of moderators
included, the small sample corrected degrees of freedom were
not at the level where RVE starts to perform poorly.

There were no statistically significant moderators.

Table 8

Depression Short Term

()]
Moderator Coefficient 95% Cl lower 95% CI higher Adj df
Female 0.26 0.02 0.49 14.29
Health —0.26 —0.64 0.12 13.50
Police 0.10 -0.37 0.56 8.72
Young 0.42 0.11 0.73 12.62
CBT -0.29 -0.72 0.15 11.93
MIND —0.08 -0.38 0.22 19.85
Group 0.24 -0.07 0.56 16.53
Hours —-0.17 —0.44 0.09 23.93
Weeks —0.12 —0.38 0.13 20.95
Online 0.16 —0.14 0.47 14.89
Constant 0.21 -0.23 0.64 11.03
# clusters 55
# effect sizes 58
7 0.08
Q-statistic 123.07
12 68%

The Q statistic was reduced, however, there was still het-
erogeneity; t° increased and I? increased.

Resilience long term. Only the four covariates Female,
Young, MIND and Hours had enough comparisons to be
included in the meta-regression (see the supplemental
document). Although Health had enough comparisons, we
would not retain enough degrees of freedom in the left-out
category from the group of participant occupation covariates
and likewise for the covariate Group from the group of de-
livery format covariates. Correlation between the included
covariates was not a problem.

Table 10 Resilience long term displays the results from the
meta-regression. Note RVE was not used as there was no
dependent effect estimates included.

Female and Hours had a significant negative impact and
Young had a significant positive impact, all with relatively
large coefficients, especially the coefficients to Female and
Hours were large.

Only the coefficient to MIND was not significant.
Although there was still heterogeneity, both the Q statistic, T°
and I? were reduced.

Stress long term. Only the five covariates Female, Health,
Young, MIND and Hours had enough comparisons to be
included in the meta-regression (see the supplemental
document). Although Group had enough comparisons, we
would not retain enough degrees of freedom in the left-out
category from the group of delivery format covariates.
Correlation between the included covariates was not a
problem.

Table 11 Stress long term displays the results from the meta-
regression. Although, relative to the number of clusters, there
is a relatively large number of moderators included, the small

Table 9

PTSD Symptoms Short Term

U]
Moderator Coefficient 95% Cl lower 95% CI higher Adj df
Female —0.11 —0.70 0.48 6.05
Health 0.14 —0.38 0.67 8.40
Military —0.02 —0.25 0.22 8.07
MIND 0.38 —0.06 0.82 6.89
Group 0.00 —0.28 0.29 12.58
Hours —0.22 —0.57 0.13 5.52
Constant 0.06 —0.24 0.36 7.94

# clusters 27

# effect sizes 29

rz 0.04
Q-statistic 46.35
I? 67%
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sample corrected degrees of freedom were not at the level
where RVE starts to perform poorly.

There were no statistically significant moderators.

The Q statistic was reduced, however, there was still het-
erogeneity; t° increased and I? increased.

Anxiety long term. With only eight comparisons, it was

not possible to perform meta regression. We performed single
factor subgroup analyses where there were at least two
comparisons with a common characteristic. Only the five
covariates Female, Health, Young, MIND and Hours left at
least two comparisons in each subgroup (see the supplemental
document). Note the covariates Police and Health are per-
fectly negatively correlated, hence we did not include the
covariate Police.
The random effects weighted standardised mean differences
from the subgroups of the five covariates are reported in
Table 12 Anxiety long term. Interpretation of relationships is
cautious and not based on statistical significance of subgroup
average effect sizes, but based on 95% Cls (if there is overlap
of ClIs or not). The ClIs of all the subgroups overlapped. There
was no evidence to support the hypothesis that the effect
differs by any of the covariates.

Depression long term. Only the two covariates Young
and Hours had enough comparisons to be included in the
meta-regression (see the supplemental document). Although
Health had enough comparisons, we would not retain enough
degrees of freedom in the left-out category from the group of
participant occupation covariates, so it was not included.
Correlation between the included covariates was not a
problem.

Table 13 Depression long term displays the results from the
meta-regression in column (1). As there is a relatively large
number of moderators compared to the number of clusters, the
small sample corrected degrees of freedom is a concern. The
adjusted degrees of freedom for the constant is below 4 and

Table 10

Resilience Long Term

("
Moderator Coefficient 95% Cl lower 95% Cl higher
Female —1.13 —1.93 —0.34
Young 0.79 0.06 1.52
MIND —-0.57 —1.30 0.15
Hours —1.22 —1.97 —0.47
Constant 1.58 0.86 2.30
# clusters 22 —1.92 —0.35
# effect sizes 22
7 0.6l
Q-statistic 187.02
12 91%

Table 11

Stress Long Term

(M

Moderator Coefficient 95% Cl lower 95% Cl higher Adj df
Female —0.12 —0.46 0.21 12.98
Health -0.31 -0.83 0.21 11.23
Young 0.31 -0.09 0.71 15.59
MIND 0.04 -0.27 0.34 16.55
Hours 0.08 —0.25 0.42 14.61
Constant 0.25 —0.24 0.75 7.13

# clusters 28
# effect sizes 29

2 0.14
Q-statistic 72.14
12 71%

thereby low enough that the RVE procedure may yield un-
trustworthy results regarding the standard errors (Tanner-
Smith & Tipton, 2014; Tipton, 2015). In column (2) and
(3) we have added meta-regressions with only Young and
Hours respectively as included covariates in order to inves-
tigate if the number of covariates included has an impact on
the low level of adjusted degrees of freedom. The small
sample corrected degrees of freedom were now not at the level
where RVE starts to perform poorly and the results are
trustworthy.

There were no statistically significant moderators.

There was still heterogeneity, although the Q statistic de-
creased, both the t° and the I? increased when including only
Young (t* appears to be the same due to rounding though,
when in fact it increased from 0.028 to 0.032); whereas the Q
statistic as well as T and I? were reduced when including only
Hours.

PTSD symptoms long term. Only three covariates, Mili-
tary, Group and Online, had enough comparisons to be in-
cluded in the meta-regression (see the supplemental
document). However, Group and Online were perfect nega-
tively correlated (and Online perfect positively correlated
with Individual) and the correlation between Military and
both Group and Online was high too. We therefore included
the covariates Military and Group separately in two meta-
regressions.

Table 14 PTSD symptoms long term displays the results from
the meta-regressions in column (1) and (2) respectively. The
adjusted degrees of freedom for the constant is below 4 in the
regression including Group, and thereby low enough that the
RVE procedure may yield untrustworthy results regarding the
standard errors (Tanner-Smith & Tipton, 2014; Tipton, 2015).
There were no statistically significant moderators.

There was still heterogeneity, although the Q statistic de-
creased in both models, the ©* and the I? increased (1> appears


https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521
https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521
https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521
https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521
https://journals.sagepub.com/doi/suppl/10.1177/18911803261473521

Filges et al.

35

Table 12

Anxiety Long Term

With covariate

Without covariate

Moderator ~ SMD 95% Cl lower  95% Cl higher  # effect sizes SMD  95% Cl lower  95% Cl higher  # effect sizes
Female 0.16 —0.04 0.37 4 0.21 —0.19 0.6l 4
Health 0.17 —0.02 0.36 6 0.2 —0.38 0.78 2
Young 0.21 —0.17 0.6 3 0.16 —0.09 0.4 5
MIND 0.34 —0.11 0.8 3 0.05 —0.1 0.21 5
Hours —-0.03 -0.2I 0.14 3 0.31 0.09 0.53 5

to be the same due to rounding though, when in fact it in-
creased from 0.027 to 0.033 in column (1) and 0.034 in
column (2)).

Secondary Outcomes

Alcohol use short term. With only nine comparisons, it
was not possible to perform meta regression. We performed
single factor subgroup analyses where there were at least two
comparisons with a common characteristic. Only the six
covariates Male, Health, CBT, MIND, Group, and Weeks left
at least two comparisons in each subgroup (see the
supplemental document). Note the covariate Military is
correlated with Male; Police and Hours are both correlated
with MIND, hence we did not include these three covariates.
The random effects weighted standardised mean differences
from the subgroups of the six covariates are reported in
Table 15 Alcohol short term. Interpretation of relationships
is cautious and not based on statistical significance of sub-
group average effect sizes but based on 95% Cls (if there is
overlap of CIs or not). The CIs of the subgroups of the co-
variate Group does not overlap, hence we can not rule out that
the effects differ by Group. The weighted average stan-
dardized mean difference of the two comparisons not de-
livering the intervention in a group is large and positive,

Table 13

Depression Long Term

whereas the average of the seven comparisons delivering the
intervention in a group is small and negative and the CIs of the
two subgroups are relatively far apart.

Otherwise, the Cls of all subgroups overlapped. There was no
evidence to support the hypothesis that the effect differs by
any of these covariates.

Drug use short term. There were not enough comparisons
to perform a moderator analysis.

Alcohol use long term. There were not enough compar-
isons to perform a moderator analysis.

Sensitivity Analyses

We performed a number of sensitivity analyses.

Sensitivity analyses were carried out where possible, by
restricting each meta-analysis to a subset of all studies in-
cluded in the original meta-analysis. We performed sensitivity
analyses with regard to research design and restricted the
analyses to studies using randomization (individual or clus-
ter). We further performed sensitivity analyses for each do-
main of the risk of bias checklists and restricted the analysis to
studies with either a low risk of bias or some concerns (low or
moderate for those assessed with the ROBINS tool).

I 2 3

95% CI  95% ClI  Adj 95% CI  95% CI  Adj 95% Cl  95% ClI  Adj
Moderator Coefficient lower higher df Coefficient lower higher df Coefficient lower higher df
Young 0.08 —0.50 0.67 5.57 0.19 —0.17 0.54 8.35
Hours —0.22 —0.80 0.36 5.76 —0.25 —0.59 0.09 8.80
Constant  0.21 —0.56 0.98 349 0.06 —0.24 0.36 598 0.26 —0.11 0.63 4.26
# clusters |4 14 14
# effect 16 16 16

sizes

© 0.02 0.03 0.02
Q-statistic  16.7 20.1 16.7
& 49% 53% 43%
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Table 14

PTSD Symptoms Long Term

| 2
Moderator Coefficient  95% Cl lower ~ 95% Cl higher ~ Adj df = Coefficient  95% Cl lower  95% Cl higher  Adj df
Military —0.05 —-0.39 0.30 6.64
Group —0.08 —0.45 0.28 6.32
Constant 0.15 —0.11 0.41 5.38 0.18 —0.20 0.56 2.71
# clusters Il I
# effect sizes 14 14
© 0.03 0.03
Q-statistic 18.14 18.20
12 58% 57%

Sensitivity analyses were only conducted when there were at
least five comparisons left in the analyses. We tested sensi-
tivity to cluster randomisation by reporting results using both
unadjusted effect sizes and using a substantially higher ICC
(0.1) than in the primary analyses.

Finally, we conducted sensitivity tests using a variety of p
values, to assess if the general results and estimates of the
heterogeneity were robust to the choice of p in the two an-
alyses using RVE.

The results of these sensitivity analyses are reported in
Supporting Information Appendix section 5. There were no
appreciable changes to any of the results.

Publication Bias

Primary Outcomes

Resilience short term. We conducted sensitivity analyses
for publication bias in which affirmative studies (i.e., those
with statistically significant positive estimates) are more
likely to be published than nonaffirmative studies (i.e., those
with nonsignificant estimates or negative estimates) by a
certain ratio, called selection ratio. We used a selection ratio
of 4 and 6; and in addition, we performed a worst-case
scenario where affirmative studies are infinitely more likely
to be published than nonaffirmative studies, see Table 16
Sensitivity analysis short term.
We also attempted to calculate the S-value, defined as the
severity of publication bias (i.e., the ratio by which affirmative
studies are more likely to be published than nonaffirmative
studies) that would be required to shift the pooled point es-
timate or its confidence interval limit to the null.
The result of the analysis was that there was no amount of
publication bias that would shift the pooled point estimate or
its confidence interval limit to the null. We thus consider the
meta-analysis to be relatively robust.
Finally, as a visual supplement, we present a modified funnel
plot called the “significance funnel plot”. This plot distin-
guishes between affirmative and nonaffirmative studies,
helping to detect the extent to which the nonaffirmative
studies’ point estimates are systematically smaller than the

entire set of point estimates. The estimate amongst only
nonaffirmative studies (grey diamond) represents a corrected
estimate under worst-case publication bias. The significance
funnel plot supports that the meta-analysis seems robust to
extreme publication bias, see Figure 15.

Stress short term. We conducted sensitivity analyses
for publication bias using a selection ratio of 4 and 6; and
in addition, we performed a worst-case scenario, see
Table 16.

We also attempted to calculate the S-value. The result of the
analysis was that there was no amount of publication bias that
would shift the pooled point estimate or its confidence interval
limit to the null. We thus consider the meta-analysis to be
relatively robust.

The significance funnel plot supports that the meta-analysis
seems robust to extreme publication bias, see Figure 16.

Anxiety short term. We conducted sensitivity analyses for
publication bias using a selection ratio of 4 and 6; and in
addition, we performed a worst-case scenario, see Table 16.
We also attempted to calculate the S-value. The result of the
analysis was that there was no amount of publication bias that
would shift the pooled point estimate or its confidence interval
limit to the null. We thus consider the meta-analysis to be
relatively robust.

The significance funnel plot supports that the meta-analysis
seems robust to extreme publication bias, see Figure 17.

Depression short term. We conducted sensitivity ana-
lyses for publication bias using a selection ratio of 4 and 6; and
in addition, we performed a worst-case scenario, see Table 16.
We also attempted to calculate the S-value. The result of the
analysis was that there was no amount of publication bias that
would shift the pooled point estimate or its confidence interval
limit to the null. We thus consider the meta-analysis to be
relatively robust.

The significance funnel plot supports that the meta-analysis
seems robust to extreme publication bias, see Figure 18.
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Table 15

Alcohol Short Term

With covariate

Without covariate

Moderator  SMD 95% Cl lower  95% Cl higher  # effect sizes SMD 95% Cl lower  95% Cl higher  # effect sizes
Male 0.16 -0.33 0.66 3 -0.03 -0.19 0.13 6
Health 0.03 -0.31 0.36 3 0.04 -0.25 0.32 6
CBT 0.19 —0.51 0.88 2 -0.03 -0.18 0.11 7
MIND -0.02 -02 0.16 4 0.13 -0.24 0.49 5
Group —-0.07 -0.21 0.07 7 0.51 0.31 0.72 2
Weeks 0.16 —0.65 0.96 2 -0.04 -0.18 0.1 7

PTSD symptoms short term. We conducted sensitivity
analyses for publication bias using a selection ratio of 4, see
Table 16. The point estimate is positive but no longer sta-
tistically significant. The calculated S-value of the lower
confidence interval is 1.85, implying a selection ratio of less
than 2 will shift the confidence interval limit to the null,
whereas there is no amount of publication bias that would shift
the pooled point estimate to the null.

The meta-analysis can thus not be considered completely
robust.

Finally, as a visual supplement, the significance funnel plot
supports that the meta-analysis does not seem completely
robust to publication bias, see Figure 19.

Resilience long term. We conducted sensitivity analyses

for publication bias using a selection ratio of 4 and 6; and
in addition, we performed a worst-case scenario, see
Table 17 Sensitivity analysis long term.
We also attempted to calculate the S-value. The result of the
analysis was that there was no amount of publication bias that
would shift the pooled point estimate to the null. In the worst
case scenario, however, the confidence interval limit was
below zero, the S-value of the lower confidence interval is 19,
implying a selection ratio of 19 will shift the confidence
interval limit to the null. We thus consider the meta-analysis
to be relatively robust, although not completely robust to
extreme publication bias.

Table 16

Publication Bias Short Term

The visual supplement, the significance funnel plot, supports
that the meta-analysis is not robust to extreme publication
bias, see Figure 20.

Stress long term. We conducted sensitivity analyses for
publication bias using a selection ratio of 4, see Table 17.
The point estimate is positive but no longer statistically
significant. The calculated S-value of the lower confidence
interval is 1.67, implying a selection ratio of less than 2 will
shift confidence interval limit to the null, whereas there is no
amount of publication bias that would shift the pooled point
estimate to the null.

The meta-analysis can thus not be considered completely
robust.

The significance funnel plot supports that the meta-analysis
does not seem completely robust to publication bias, see
Figure 21.

Anxiety long term. As the lower confidence interval was
below zero, we only calculated the S-value for the point
estimate, see Table 17. There was no amount of publication
bias that would shift the pooled point estimate to the null. We
thus consider the meta-analysis to be relatively robust in this
sense and it is supported by the significance funnel plot, see
Figure 22.

Resilience

Stress

Anxiety

Depression

PTSD

SMD [95% ClI]

SMD [95% ClI]

SMD [95% ClI]

SMD [95% ClI]

SMD [95% ClI]

Main analysis
Selection ration 4
Selection ration 6
Worst case

S-value point estimate
S-value lower ClI

0.43 [0.32, 0.55]
0.22 [0.15, 0.30]
0.19 [0.12, 0.25]
0.11 [0.05, 0.17]
Not possible
Not possible

0.42 [0.30, 0.55]
0.23 [0.15, 0.31]
0.20 [0.13, 0.27]
0.13 [0.06, 0.19]
Not possible
Not possible

0.28 [0.18, 0.37 0.28 [0.17, 0.39] 0.11 [0.01, 0.22]
0.18 [0.11, 0.25] 0.16 [0.08, 0.24] 0.07 [-0.01, 0.14]
0.17 [0.10, 0.24] 0.14 [0.06, 0.22]

0.13 [0.07, 0.20] 0.09 [0.02, 0.17]

Not possible Not possible Not possible
Not possible Not possible 1.85
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Figure 15
Significance Funnel Plot Resilience Short Term
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Depression long term. The lower confidence interval was
below zero, and we only calculated the S-value for the point
estimate, see Table 17. There was no amount of publication
bias that would shift the pooled point estimate to the null. We
thus consider the meta-analysis to be relatively robust in this
sense and it is supported by the significance funnel plot, see
Figure 23.

PTSD symptoms long term. The lower confidence interval
was below zero, we only calculated the S-value for the point
estimate, see Table 17. There was no amount of publication
bias that would shift the pooled point estimate to the null. We

Figure 16.

Significance Funnel Plot Stress Short Term

thus consider the meta-analysis to be relatively robust in this
sense and it is supported by the significance funnel plot, see
Figure 24.

Secondary Outcomes

Alcohol Use Short Term. The lower confidence interval
was below zero, we only calculated the S-value for the
point estimate, see Table 18 Sensitivity analysis sec-
ondary outcomes short term. The calculated S-value of the
pooled point estimate is 2.04, implying a selection ratio of
a little more than 2 will shift the pooled point estimate to
the null.
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Figure 17

Significance Funnel Plot Anxiety Short Term

The meta-analysis can thus not be considered robust.
The significance funnel plot supports that the meta-analysis
does not seem robust to publication bias, see Figure 25.

Drug Use Short Term. There were not enough compari-
sons to perform a publication bias analysis.

Alcohol Use Long Term. There were not enough com-
parisons to perform a publication bias analysis.

Figure 18

Significance Funnel Plot Depression Short Term
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Discussion

Summary of Main Results

Based on the 185 comparisons which could be used in the
data synthesis, meta-analyses were conducted on the primary
outcomes, resilience, stress, anxiety, depression, PTSD
symptoms and on the secondary outcomes, alcohol use and
drug use. All analyses were performed separately in the short
term as well as in the long term.
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Figure 19
Significance Funnel Plot PTSD Symptoms Short Term
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Primary Outcomes

Resilience Short Term. The available evidence does
suggest that proactive resilience interventions may improve
resilience in employees in high-risk occupations. We found a
statistically significant positive effect of moderate size. The
weighted average effect (using the 106 comparisons from
104 clusters reporting this outcome) was 0.43 [95% CI
0.32 to 0.55].
To ease interpretation, we translate the SMD into the
probability-of benefit (POB) statistic. POB is also known as
the Common Language effect size statistic (CL) defined in
McGraw and Wong (1992). To calculate the POB for con-
tinuous data, we first compute: Z = SMD/N2. This Z statistic is
normally expressed as a standard normal distribution, and the
POB is computed as the probability that a randomly selected
standard normal variable is less than Z. Measured as the POB
statistic, defined as the probability that a randomly selected
score from the treated population of employees would be
better than a randomly selected score from the comparison

Table 17

Publication Bias Long Term

population of employees, the overall resilience improvement
of employees in high-risk occupations POB was 0.62. A SMD
of 0.43, therefore, corresponds to a 62% chance that a ran-
domly selected score of an employee from the treated pop-
ulation is better than the score of a randomly selected
employee from the comparison population. Note that this
probability should be compared to a fifty-fifty chance, which
is 50%, had the intervention been ineffective. The lower and
upper 95% CI corresponds to 59% and 65% chance respec-
tively, of a randomly selected score of the treated being higher
than a score from the comparison population.

A large amount of heterogeneity was present and the 95%
prediction interval was [95% PI —0.46 to 1.32], reflecting that
the distribution of effect sizes spanned both positive and
negative effect sizes.

We examined the impact of the moderators Female, Male,
Health, Police, Young, CBT, MIND, Group, Hours, Weeks
and Online. The covariate Weeks had a significant negative
impact, implying interventions of duration more than eight

Resilience

Stress

PTSD

SMD [95% ClI]

Anxiety

Depression

Main analysis
Selection ration 4
Selection ration 6
Worst case

S-value point estimate
S-value lower ClI

0.67 [0.290, 1.06]
0.33 [0.06, 0.59]
0.27 [0.05, 0.49]
0.13 [-0.04, 0.31]
Not possible

19

0.20 [0.04, 0.37]
0.08 [—0.04, 0.19]

Not possible
1.67

0.17 [-0.02, 0.36]
NR

Not possible
NR

0.14 [—0.04, 0.31]
NR

Not possible
NR

0.13 [—0.03, 0.28]
NR

Not possible
NR




Filges et al. 4|
Figure 20
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weeks performed worse than interventions of shorter duration.
Otherwise, none of the moderators were statistically signif-
icant and heterogeneity was not reduced.

Stress Short Term. The available evidence does sug-
gest that proactive resilience interventions may improve stress
in employees in high-risk occupations. We found a statisti-
cally significant positive effect of moderate size. The
weighted average effect (using the 99 comparisons from
92 clusters reporting this outcome) was 0.42 [95% CI 0.30 to
0.55]. This corresponds to a 62% chance that a randomly

selected score of an employee from the treated population is
better than the score of a randomly selected employee from
the comparison population (note that a higher score for this
outcome means less stress). The lower and upper 95% CI
corresponds to 58% and 65%, respectively.

A large amount of heterogeneity was present and the 95%
prediction interval was [95% PI —0.51 to 1.37], reflecting that
the distribution of effect sizes spanned both positive and
negative effect sizes.

We examined the impact of the moderators Female, Male,
Health, Police, Young, CBT, MIND, Group, Hours and

Non-affirmative

Affirmative
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Figure 22

Significance Funnel Plot Anxiety Long Term
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Weeks. None of the moderators were statistically significant
and heterogeneity was not reduced.

Anxiety Short Term. The available evidence does
suggest that proactive resilience interventions may improve
anxiety symptoms in employees in high-risk occupations. We
found a statistically significant positive effect of small size.
The weighted average effect (using the 58 comparisons from
54 clusters reporting this outcome) was 0.28 [95% CI 0.18 to
0.37]. This corresponds to a 58% chance that a randomly
selected score of an employee from the treated population is

Figure 23

Significance Funnel Plot Depression Long Term

better than the score of a randomly selected employee from
the comparison population (note that a higher score for this
outcome means less anxiety symptoms). The lower and upper
95% CI corresponds to 55% and 60%, respectively.

There was some heterogeneity present. The 95% prediction
interval was [95% PI —0.21 to 0.77], reflecting that the
distribution of effect sizes spanned both positive and negative
effect sizes.

We examined the impact of the moderators Female, Male,
Health, Police, Young, CBT, MIND, Group, Hours, Weeks,
and Online.
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Figure 24
Significance Funnel Plot PTSD Symptoms Long Term
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Male had a significant negative impact, meaning inter-
ventions where 80% or more of participants were male
performed worse than interventions where less than 80%
of participants were male. Notice, however, that we
cannot be sure the impact is solely due to Male. There are
seven comparisons with more than 80% male and of these
five are with participants from the military. Conversely
five of the seven comparisons with participants from the
military have more than 80% male participants. In addi-
tion, Young had a significant positive impact, meaning
that interventions where the average age of participants
was 30 years or less performed better than interventions
where the average age of participants was more than
30 years. No other coefficients were significant. Hetero-
geneity was only reduced slightly.

Depression Short Term. The available evidence
does suggest that proactive resilience interventions may
improve depression symptoms in employees in high-risk
occupations. We found a statistically significant positive
effect of small size. The weighted average effect (using
the 58 comparisons from 55 clusters reporting this out-
come) was 0.28 [95% CI 0.17 to 0.39]. This corresponds to
a 58% chance that a randomly selected score of an em-
ployee from the treated population is better than the score
of a randomly selected employee from the comparison
population (note that a higher score for this outcome
means less depression symptoms). The lower and upper
95% CI corresponds to 55% and 61%, respectively.
There was some heterogeneity present. The 95% pre-
diction interval was [95% PI —0.29 to 0.86], reflecting that
the distribution of effect sizes spanned both positive and
negative effect sizes.

We examined the impact of the moderators Female, Health,
Police, Young, CBT, MIND, Group, Hours, Weeks, and
Online.

Female and Young had a significant positive impact with
relatively large coefficients, especially the coefficient to
Young was large. Hence, interventions with 80% or more
females performed better than interventions with less than
80% females; and interventions with average participant age
30 years or less performed better than interventions with
average age of participants more than 30 years. No other
coefficients were significant. Heterogeneity was only reduced
slightly.

PTSD Symptoms Short Term. The available evi-
dence does suggest that proactive resilience interventions may
improve PTSD symptoms in employees in high-risk occu-
pations. We found a statistically significant positive effect of
small size. The weighted average effect (using the 29 com-
parisons from 27 clusters reporting this outcome) was

Table 18

Publication Bias Secondary Outcomes Short Term

Alcohol use

SMD [95% ClI]

Main analysis 0.04 [-0.18, 0.27]

Selection ration 4 NR
Selection ration 6

Worst case

S-value point estimate 2.04
S-value lower CI NR
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Figure 25
Significance Funnel Plot Alcohol Use Long Term
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0.11[95% CI1 0.01 to 0.22]. This corresponds to a 53% chance
that a randomly selected score of an employee from the treated
population is better than the score of a randomly selected
employee from the comparison population (note that a higher
score for this outcome means less PTSD symptoms). The
lower and upper 95% CI corresponds to 50% and 56%,
respectively.

There was some heterogeneity present. The 95% prediction
interval was [95% PI —0.25 to 0.48], reflecting that the
distribution of effect sizes spanned both positive and negative
effect sizes.

We examined the impact of the moderators Female, Health,
Military, MIND, Group, and Hours.

None of the coefficients were significant. Heterogeneity was
not reduced.

Resilience Long Term. The available evidence does
suggest that proactive resilience interventions may improve
resilience in employees in high-risk occupations. We found a
statistically significant positive effect of moderate size. The
weighted average effect (using the 22 comparisons from an
equal number of clusters reporting this outcome) was
0.67 [95% CI1 0.29 to 1.06]. This corresponds to a 68% chance
that a randomly selected score of an employee from the treated
population is better than the score of a randomly selected
employee from the comparison population. The lower and
upper 95% CI corresponds to 58% and 77%, respectively.
There was a large amount of heterogeneity present. The 95%
prediction interval was [95% PI —1.07 to 2.41], reflecting that
the distribution of effect sizes spanned both large positive and
large negative effect sizes.

We examined the impact of the moderators Female, Young,
MIND, and Hours. Only the coefficient to MIND was not

significant. Female and Hours had a significant negative
impact and Young had a significant positive impact, all with
relatively large coefficients, especially the coefficient to
Female and Hours were large. Hence, interventions with 80%
or more females performed worse than interventions with less
than 80% females; and likewise, interventions with an average
duration of ten or more hours performed worse than inter-
ventions with an average duration of less than 10 h; whereas
interventions with average participant age 30 years or less
performed better than interventions with average age of
participants more than 30 years.

Heterogeneity was only reduced slightly.

Stress Long Term. The available evidence does sug-
gest that proactive resilience interventions may improve stress
in employees in high-risk occupations. We found a statisti-
cally significant positive effect of small size. The weighted
average effect (using the 29 comparisons from 28 clusters
reporting this outcome) was 0.20 [95% CI 0.04 to 0.37]. This
corresponds to a 56% chance that a randomly selected score of
an employee from the treated population is better than the
score of a randomly selected employee from the comparison
population (note that a higher score for this outcome means
less stress). The lower and upper 95% CI corresponds to 51%
and 60%, respectively.

There was some heterogeneity present and the 95% prediction
interval was [95% PI —0.50 to 0.90] reflecting that the dis-
tribution of effect sizes spanned both positive and negative
effect sizes.

We examined the impact of the moderators Female,
Health, Young, MIND, and Hours. None of the moderators
were statistically significant and heterogeneity was not
reduced.
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Anxiety Long Term. We are uncertain about the effect
of proactive resilience interventions on anxiety symptoms in
employees in high-risk occupations. We found a statistically
non-significant positive effect. The weighted average effect
(using the 8 comparisons from an equal number of clusters
reporting this outcome) was 0.17 [95% CI —0.02 to 0.36].
This corresponds to a 55% chance that a randomly selected
score of an employee from the treated population is better than
the score of a randomly selected employee from the com-
parison population (note that a higher score for this outcome
means less anxiety symptoms). The lower and upper 95% CI
corresponds to 49% and 60%, respectively.

There was only a small amount of heterogeneity present and
the 95% prediction interval was [95% PI —0.22 to 0.56].
We examined the impact of the moderators Female, Health,
Young, MIND, and Hours using single factor subgroups.
There was no evidence to support the hypothesis that the
effect differs by any of the covariates.

Depression Long Term. We are uncertain about the
effect of proactive resilience interventions on depression
symptoms in employees in high-risk occupations. We found a
statistically non-significant positive effect.

The weighted average effect (using the 16 comparisons from
the 14 clusters reporting this outcome) was 0.14 [95%
CI —0.04 to 0.31]. This corresponds to a 54% chance that a
randomly selected score of an employee from the treated
population is better than the score of a randomly selected
employee from the comparison population (note that a higher
score for this outcome means less anxiety symptoms). The
lower and upper 95% CI corresponds to 49% and 59%,
respectively.

There was some heterogeneity present and the 95% prediction
interval was [95% PI —0.24 to 0.51].

We examined the impact of the moderators Young and Hours
separately. There was no evidence to support the hypothesis
that the effect differs by any of the covariates. Heterogeneity
was reduced somewhat including the covariate Hours but not
by including the covariate Young.

PTSD Symptoms Long Term. We are uncertain about
the effect of proactive resilience interventions on PTSD
symptoms in employees in high-risk occupations. We found a
statistically non-significant positive effect.

The weighted average effect (using the 14 comparisons from
the 11 clusters reporting this outcome) was 0.13 [95%
CI —0.03 to 0.28]. This corresponds to a 54% chance that a
randomly selected score of an employee from the treated
population is better than the score of a randomly selected
employee from the comparison population (note that a higher
score for this outcome means less anxiety symptoms). The
lower and upper 95% CI corresponds to 49% and 58%,
respectively.

There was some heterogeneity present and the 95% prediction
interval was [95% PI —0.23 to 0.48].

We examined the impact of the moderators Military and
Group separately. There was no evidence to support the
hypothesis that the effect differs by any of the covariates and
heterogeneity was not reduced.

Secondary Outcomes

Alcohol use Short Term. We are uncertain about the
effect of proactive resilience interventions on alcohol use in
employees in high-risk occupations. We found a statistically
non-significant positive effect.
The weighted average effect (using the nine comparisons
from an equal number of clusters reporting this outcome) was
0.04 [95% CI —0.18 to 0.27]. This corresponds to a 51%
chance that a randomly selected score of an employee from
the treated population is better than the score of a randomly
selected employee from the comparison population (note that
a higher score for this outcome means less alcohol use). The
lower and upper 95% CI corresponds to 45% and 58%,
respectively.
There was some heterogeneity between comparisons and the
prediction interval was [95% PI —0.53 to 0.61].
We examined the impact of the moderators Male, Health,
CBT, MIND, Group, and Weeks using single factor sub-
groups. Results of the single factor sub group moderator
analysis suggest that it cannot be ruled out the effects differ
depending on whether the intervention was delivered in a
group or individually. However, note that as we found this
difference in a single factor subgroup analysis, we cannot be
sure that the difference was not caused by other factors.
Otherwise, there was no evidence to support the hypothesis
that the effect differs by any of the other covariates.

Drug use Short Term. The effect on drug use is in-
conclusive as only three effect sizes from three clusters were
available for analysis. The weighted average effect was
0.68 [95% CI1 0.09 to 1.28]. This corresponds to a 68% chance
that a randomly selected score of an employee from the treated
population is better than the score of a randomly selected
employee from the comparison population (note that a higher
score for this outcome means less drug use). The lower and
upper 95% CI corresponds to 53% and 82%, respectively.
There was a large amount of heterogeneity between com-
parisons and the prediction interval was [95%
PI —0.43 to 1.79].

Alcohol Use Long Term. The effect on alcohol use is
inconclusive as only two effect sizes from two clusters were
available for analysis. The weighted average effect was
0.12 [95% CI —0.29 to 0.54]. This corresponds to a 53%
chance that a randomly selected score of an employee from
the treated population is better than the score of a randomly
selected employee from the comparison population (note that
a higher score for this outcome means less alcohol use). The
lower and upper 95% CI corresponds to 42% and 65%, re-
spectively. There was no heterogeneity between comparisons.
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Overall Completeness and Applicability
of Evidence

A total of 185 comparisons were available for data syn-
thesis. Eight comparisons could not be used in the data
synthesis as all reported outcomes were judged to have a
Critical risk of bias. In accordance with the protocol, we
excluded studies rated overall Critical risk of bias from the
data synthesis on the basis that they would be more likely to
mislead than inform.

Correspondence with the authors and co-authors due to
missing summary data (did not report data in a form that
enabled the calculation of effect sizes and standard errors) was
required for 33 included comparisons (see supplemental file
Numeric outcome). Data was kindly provided for 11 com-
parisons. For seven comparisons we received information that
no data could be provided as they did not have (easy) access to
data and for one comparison we were promised data but so far,
we have not received any data. Finally, for 14 comparisons
none of the contacted authors or co-authors replied to our
inquiries.

The 185 comparisons used in the data synthesis covered
33 different countries (Australia, Brasil, Canada, Chile,
China, Cyprus, Egypt, France, Germany, Greece, Hong Kong,
Iceland, India, Iran, Israel, Italy, Jordan, Korea, the Nether-
lands, New Zealand, Nigeria, Norway, Peru, Romania, Sierra
Leone, Singapore, South Africa, Spain, Switzerland, Thai-
land, Turkey, UK and USA), whereas 38 countries (the
comparisons from Finland, Malaysia, Poland, Sri Lanka,
Sweden and from one trial performed in multiple countries
(Austria, Germany and Luxembourg) could not be used) were
represented by the total 227 comparisons included in the
review. The geographical coverage is not considered to limit
the applicability of the evidence.

Evidence of statistical heterogeneity was found in all but
one of the meta-analyses indicating inconsistency of results
across comparisons.

Due to missing data on the moderator SES, we could not
explore the impact of this covariate.

It was possible to study the impact of 18 moderators:

(1) Female (80% or more of treated participants were
female), (2) Male (80% or more of treated participants were
male), (3) Health (participants were from health occupations),
(4) Military (participants were from the military), (5) First
responder (participants were first responders including fire-
fighters), (6) Police (participants were from police), (7) Other/
mix (participants were from other occupations or occupations
were mixed), (8) Young (average age of treated participants
was 30 years or less), (9) CBT (theoretical foundation of
intervention was CBT and mindfulness was not included),
(10) MIND (Mindfulness was part of the intervention), (11)
Psycho-educational (theoretical foundation of intervention
was Psycho-educational and mindfulness was not included),
(12) Other/NR (theoretical foundation of intervention was
other than CBT, mindfulness or psycho-educational or was

not reported), (13) Group (intervention was delivered in a
group), (14) Individual (intervention was delivered individ-
ually), (15) Mix/NR (intervention is delivered in both a group
and individual or is not reported), (16) Hours (Total hours of
training was more than 10), (17) Weeks (Total weeks of
training was more than eight), and (18) Online (the inter-
vention was mostly delivered online).

However, due to high correlations between some of the
moderators, they could not all be included, and further, the
number of comparisons in each meta-analysis restricted the
number of moderators included.

Quality of the Evidence

The overall certainty of evidence varied from moderate to
very low. A grading of moderate certainty means further
research is likely to have an important impact on our confi-
dence in the effect estimate and may change the estimate. A
grading of low certainty means further research is very likely
to have an important impact on our confidence in the effect
estimate and may change the estimate. A grading of very low
certainty means we are very uncertain about the effect
estimate.

One hundred ninety-three comparisons were obtained
through randomising participants, either individual (161) or in
clusters (32) and 34 comparisons were obtained through a
non-randomised allocation of participants. We used the ROB
2 tool for the individual randomised comparisons (RCT) and
for cluster-randomised trials (CRCT), an additional domain
was included, as described in section Assessment of risk of
bias in included studies. The non-randomised comparisons
(NRS) were rated using the ROBINS-I tool.

We attempted to enhance the quality of the evidence in this
review by excluding NRS comparisons judged to be of
Critical risk of bias using this tool. We believe this process
excluded those studies that are more likely to mislead than
inform.

Seventy-nine comparisons had an overall rating of High
risk of bias and eight comparisons could not be rated overall
as there were some serious unresolved issues. The remaining
104 comparisons had an overall rating of Some concerns.

Eight non-randomised comparisons had an overall rating
of Critical risk of bias, 19 were rated Serious risk of bias
overall, and eight were rated Moderate. Finally, one com-
parison was impossible to assess, as there was virtually no
information given.

Concerning the overall certainty of the evidence, the
GRADE evidence profile (see the Summary of findings table)
indicates that the certainty of evidence varied between
moderate to very low.

Downgrading of evidence was undertaken for all pooled
effect sizes because of risk of bias in the design of the studies,
consistency (important unexplained inconsistency (hetero-
geneity) in the results), and publication bias. Further, one
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meta-analysis was downgraded due to lack of precision (very
wide confidence interval).

Only the directness was not downgraded in any meta-
analysis.

Furthermore, we performed a number of sensitivity ana-
lyses to check whether the obtained results were robust across
study design and methodological quality.

We performed sensitivity analyses with regard to research
design and restricted the analysis to studies using random-
isation. We further performed sensitivity analyses for each
domain of the risk of bias checklists and restricted the analysis
to studies with either a low risk of bias or some concerns. We
tested sensitivity to clustered delivery of treatment and finally,
we conducted sensitivity tests using a variety of p values, to
assess if the general results and estimates of the heterogeneity
were robust to the choice of p in the two analyses using RVE.

There were no appreciable changes to any of the results.

Potential Biases in the Review Process

We performed a comprehensive electronic database
search, combined with grey literature searching, and hand
searching in key journals. All citations were screened in teams
by two independent review authors (TF, ANBO and MWK).

We believe that all the publicly available studies on the
effect of proactive resilience interventions on resilience and
psychological adaptation in employees in high-risk occupa-
tions up to the censor date were identified during the review
process.

We are unable to comment on the possibility of publication
bias in the two meta-analyses with only two and three
comparisons included in each meta-analysis. Three meta-
analyses (PTSD symptoms short term, Stress long term and
Alcohol use short term) could not be considered completely
robust to publication bias. We are confident that the remaining
eight meta-analyses are robust to even extreme
publication bias.

We believe that there are no other potential biases in the
review process as three review authors in pairs of two (TF,
ANBO, MWK and GS) independently coded the included
studies. Any disagreements were resolved by discussion.
Further, decisions about inclusion of studies were made by the
team of screeners (TF, ANBO and MWK) and one further
review author (GS). Assessment of study quality and numeric
data extraction was made by one review author (TF) and each
study was checked by one other review author (MWK, ANBO
and GS).

Agreements and Disagreements With
Other Studies or Reviews

As mentioned under Why it is important to do this review,
the effectiveness of resilience interventions for adult pop-
ulations has been previously examined in 12 systematic re-
views and five meta-analyses.

However, we only located four systematic reviews with
meta-analysis on resilience training programmes for adults
considered at risk due to their occupation (Joyce et al., 2018;
Kunzler et al., 2020a, 2020b; Vanhove et al., 2015). All are
either narrowly restricted in the eligible population or perform
a very narrow search, and further one (Vanhove et al., 2015)
included BAs, hence we will not consider the results of the
meta-analysis performed in Vanhove et al. (2015).

Kunzler et al. (2020a) assessed the effects of interventions
to foster resilience in healthcare professionals and healthcare
students, were analysed in another independent review
(Kunzler et al., 2020b). The overall conclusion was a very low
certainty of evidence that resilience training may result in
higher levels of resilience, lower levels of depression, stress or
stress perception, and higher levels of certain resilience
factors at post-intervention. There was little or no evidence of
any effect of resilience training on anxiety at post intervention
but (based on only four studies though) a moderate difference
between groups favouring resilience training at short term
follow-up (three or less months follow-up). The effects on
resilience, stress and depression were all maintained at short
term follow-up. The certainty of evidence at short term
follow-up or beyond was not assessed. They found no evi-
dence of effects beyond short term (more than three months
follow-up), mainly due to a paucity of data.

For healthcare students, there was very low certainty
evidence for the effect of resilience training on resilience,
anxiety, and stress or stress perception at post-intervention but
not on depression. However, based on only four studies
though, a moderate difference between groups favouring
resilience training at short term follow-up (three or less
months follow-up) was found for depression. The effect on
resilience was maintained at short term follow-up but not for
stress and anxiety. The certainty of evidence at short term
follow-up or beyond was not assessed. No evidence of effects
was found beyond short term (more than three months follow-
up), mainly due to a paucity of data.

Joyce et al. (2018) analysed any programme designed to
develop, enhance, or improve resilience in adults. The meta-
analysis found a moderate positive effect on resilience at post
intervention only. The certainty of the evidence was not
measured.

Despite varying inclusion criteria, the findings of our re-
view in the short term mostly agree with the previous meta-
analyses, although our review is based on evidence from a
larger group of studies and we further combined post and
short-term follow-up data (if studies reported multiple results
within the timeframe short term, we used the one with the
longest follow-up, i.e., 3 months follow-up was preferred over
post).

In our review, we found a low certainty evidence that
resilience training in the short term may result in higher levels
of resilience, lower levels of stress and lower levels of de-
pression with average effect sizes of moderate size for re-
silience and stress and small for depression. We further found
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a very low certainty evidence that resilience training in the
short term may result in lower levels of anxiety and PTSD
symptoms with average effects of small respectively very
small size. Contrary to the three former reviews, in the long
term (more than three months follow-up), we found a very low
certainty evidence that resilience training may result in higher
levels of resilience and lower levels of stress, with the average
effects being of moderate and small size respectively. The
effects on anxiety, depression and PTSD symptoms were not
maintained in the long term. The certainty of evidence was
low for anxiety and moderate for depression and PTSD
symptoms. Contrary to the three former reviews, our finding
that the effects were not maintained in the long run for anxiety
and depression is not due to a paucity of data.

We included as secondary outcomes alcohol and drug use,
but found no evidence of effects, mainly due to a paucity of
data in the long term.

Concerning heterogeneity, all reviews including ours
found considerable heterogeneity in most analyses. None of
the above three former reviews performed moderator analyses
other than single factor subgroup analyses. We performed
multiple regressions where possible and single factor sub-
group analyses otherwise. We were, however, not able to
explain heterogeneity in any of the analyses.

Authors’ Conclusions

Implications for Practice and Policy

Our results indicate resilience training in employees in
high-risk occupations in the short term may result in
higher levels of resilience, lower levels of stress, anxiety,
depression and PTSD symptoms with average effect sizes
of moderate size for resilience and stress and small for
anxiety, depression and PTSD symptoms. The effects on
resilience and stress were maintained in the long term,
whereas the effects on anxiety, depression and PTSD
symptoms were not maintained in the long term.

Heterogeneity was present in all analyses of the pri-
mary outcomes (resilience, stress, anxiety, depression and
PTSD symptoms) and the 95% prediction intervals in-
cluded negative values, reflecting that the distribution of
effect sizes spanned both positive and negative effect
sizes.

The probabilities of negative effect sizes in a future trial
were not high though. In the short term it was 17% for re-
silience, 19% for stress, 14% for anxiety, 17% for depression
and a bit higher, 28% for PTSD symptoms. At long term, the
probabilities were higher: 23% for resilience, 29% for stress,
21% for anxiety, 24% for depression and 25% for PTSD
symptoms.

Given the variation and likelihood of negative effect
sizes it may be useful for practice to have the heteroge-
neity explained. That is, besides knowledge of whether a
certain intervention ‘works’, in the sense that it is

effective for the average individual, practitioners need
knowledge about potential differential effects on treat-
ment of highly relevant participant characteristics (such as
age and gender), occupation, theoretical foundation of
intervention or setting (delivered in a group, individually,
online).

We investigated plausible moderators at both the short
and the long term where possible. In the short term we
only found evidence that for resilience, interventions
lasting more than eight weeks performed worse than in-
terventions lasting eight or less weeks. For the outcome
anxiety and depression, we found that interventions where
the average age of participants was 30 years or less
performed better than interventions where the average age
of participants was more than 30 years. In addition, we
found evidence that interventions where 80% or more of
participants were male performed worse than intervention
where less than 80% of participants were male for anxiety;
whereas interventions with 80% or more females per-
formed better than interventions with less than 80% fe-
males; and interventions with average participant age
30 years or less performed better than interventions with
average age of participants more than 30 years for
depression.

In the long term we found evidence that interventions
where the average age of participants were 30 years or less
performed better on resilience than intervention where the
average age of participants were more than 30 years. Also, for
resilience, we found evidence that interventions with 80% or
more females performed worse than interventions with less
than 80% females; and likewise, interventions with a duration
of ten or more hours performed worse than interventions with
a duration of less than 10 h for resilience.

There is thus no clear pattern for the impact of moderators
and no evidence to help identify which particular subgroups of
participants may be more likely to respond to specific in-
terventions. The impact does not show up in all meta-
analyses/for all outcomes and the sign of the impact is not
consistent across outcomes. We found no evidence that oc-
cupation, theoretical foundation of intervention or setting
(delivered in a group, individually, online) had an impact on
any outcome at any time point.

Considerably fewer studies reported on the long-term
effects than on the short term effects. Our findings suggest
that the effect on resilience and stress but not anxiety, de-
pression and PTSD symptoms is maintained in the long term.
This may have important implications for practice, as there is
aneed to continuously evaluate the sustainability of treatment
results.

The available evidence does not suggest that resilience
training in employees in high-risk occupations reduces the
secondary outcomes alcohol and drug use. However, given
the relatively few comparisons especially in the long term,
some caution is needed in assuming that resilience training
does not decrease alcohol and drug use.
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Implications for Research

Further research is required to fully address the effects of
resilience training in employees in high-risk occupations. The
overall certainty of evidence varied from low to very low in
the short term and from moderate to very low in the long term.
Downgrading of evidence was undertaken for all pooled
effect sizes because of risk of bias in the design of the studies,
consistency (important unexplained inconsistency (hetero-
geneity) in the results), and publication bias.

None of the included comparisons were rated overall low
risk of bias. Only one comparison was rated low risk of bias
on all domains except in the domain deviations from inter-
vention, where the only concern was lack of blinding of
participants. Ninety-eight comparisons had an overall rating
of high (randomised) or serious (non-randomised) risk of bias
and nine comparisons could not be rated overall as there were
some serious unresolved issues. Eight comparisons had an
overall rating of critical risk of bias, corresponding to a risk of
bias so high that the findings should not be considered in the
data synthesis. By excluding from the data synthesis com-
parisons rated critical risk of bias, this review aimed at en-
hancing the quality of the evidence on the effects of resilience
training in employees in high-risk occupations. We believe
this process excluded those studies that are more likely to
mislead than inform on the true effect sizes.

These considerations concerning risk of bias in the in-
cluded comparisons point to the need for more rigorously
conducted studies.

As mentioned, we were not able to calculate the effect sizes
and standard errors of 22 comparisons due to missing sum-
mary data. We kindly received data from the authors and co-
authors for 11 comparisons, but for seven comparisons we
received information that no data could be provided, and for
one comparison we still have not received any data. Finally,
for 14 comparisons none of the contacted authors or co-
authors replied to our inquiries.

These considerations concerning lack of data reported that
enabled the calculation of effect sizes and standard errors
point to the need of future trials both designed, conducted and
reported according to methodological criteria for rigour.
Future trials should not merely report on the statistical sig-
nificance of their findings but should provide their results in
sufficient detail to allow their inclusion in systematic reviews
examining the magnitude of effects.

Moreover, consideration should be made to which types of
outcomes are most relevant. Considering the interventions
aim at improving resilience it is remarkable that only
106 comparisons of 185 possible actually reported on resil-
ience measures developed to assess an individual’s ability to
adapt and cope effectively with significant adversity.

Finally, the fact that considerably fewer studies reported on
the long-term effects than on the short-term effects, em-
phasises the need for future research not using waitlist design
so more long-term follow-up effects are available.
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