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Abstract

Resilience is defined as the ability of individuals to adapt to stress and adversity. In recent years, the concept of resil-
ience in the context of disaster, particularly that of disaster rescue workers, has received considerable attention

from academic researchers, disaster response organizations, and policymakers involved in disaster management.
This systematic review aimed to identify interventions designed to enhance the resilience of disaster rescue workers.
A systematic search was conducted from inception to January 31, 2024, in ten electronic databases: ISI Web of Sci-
ence, Scopus, PubMed, MEDLINE (Ovid), Embase, Cochrane Library, CINAHL, PILOTS, Psycinfo, and the CNKI. A manual
search of the reference lists of the included articles and an author search were conducted to identify additional rel-
evant literature. A total of 22 studies that aimed to enhance resilience among disaster rescue workers were included
in this review. These interventions focused on resilience-related knowledge and skills, stress and energy management,
coping strategies, mindfulness, and psychological first aid. The duration of these interventions ranged from 1 to 24 h
within 8 weeks, with sessions conducted in-person or online in group formats. Individual resilience, coping, social
support, mindfulness, and burnout improvements were reported. The most common types of interventions were
psychoeducation, followed by mindfulness-based training. However, the methodological quality of these interven-
tions was generally sub-optimal. A well-designed intervention study is needed to enhance the resilience of disaster

rescue workers.
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Introduction

The Centre for Research on the Epidemiology of Disasters
(CRED) released its latest report, which found that 399
natural disasters occurred in 2023, affecting 93.1 million
people [14]. Disaster relief operations inevitably expose
professionals, including firefighters, healthcare work-
ers, military personnel, and police officers—collectively
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referred to as rescue workers, to a range of physical haz-
ards and trauma-related mental health challenges. This
exposure puts them at high risk of negative psychological
consequences [46].

It has been reported that 2.0-25.6% of rescue work-
ers suffered from acute stress disorder (ASD) within
one-month post-deployment [1]. This study suggests
that the prevalence of ASD among combat soldiers may
differ from that in civilian rescue workers due to varia-
tions in stress exposure and coping mechanisms while
providing a reference point for understanding ASD risk
in high-stress environments. According to previous stud-
ies, the prevalence rate of anxiety and depression among
rescuers ranged from 9.8% to 85.2% and 11.4% to 77.8%,
respectively [26]. Post-traumatic stress disorder (PTSD)
has been reported in 0.4% to 46% of rescuers, with a
prevalence of 8.1% to 11.9% following involvement in a
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disaster [10, 48]. Other health problems such as alcohol
disorders, compassion fatigue, panic disorder, and sleep
disturbances have also been reported [46, 60].

However, not all rescue workers suffer from the afore-
mentioned negative psychological consequences often
associated with disaster relief work. Research indicates
that disaster rescuers who possess psychological resilience
or have received pre-deployment psychological train-
ing are less likely to develop PTSD [3, 56], anxiety, and
depression [20, 34], compassion fatigue or burnout [6]
following deployment to catastrophic events. Numerous
studies have demonstrated that resilience is a significant
predictor of psychological distress, particularly in mitigat-
ing the adverse effects of occupational stress[11, 27].

Literature reporting on the characteristics of resilience
among disaster rescue workers suggested that disaster
resilience is determined by a combination of individual
traits such as optimism [38], self-efficacy [38], effective
stress management [15], and received social support [28,
38]. These factors collectively contribute to an individu-
al’s ability to adapt positively and maintain psychological
well-being in high-stress disaster environments. It was
concluded that the resilience of disaster rescue workers
reflects a combination of personal strengths and prepar-
edness, enabling them to respond effectively to disaster
events and emerge with a positive psychological state
post-deployment. Studies have also suggested that resil-
ience is not a fixed trait but rather a dynamic quality that
can be enhanced through intervention programs [43],
facilitating effective stress management and decision-
making [33].

Studies demonstrated that resilience can be enhanced
through various methods beyond direct resilience
training, including coping strategies, social support,
mindfulness training, and stress management. Mas-
tering effective coping strategies provides disaster
responders with broader tools and methods to address
challenges in difficult situations, thereby improv-
ing individual confidence and self-efficacy [42]. Social
support, particularly following exposure to traumatic
events, plays a significant role in bolstering resilience.
The resilience level could be fully restored to pre-stress
baseline measurements in groups that received social
support [40]. Mindfulness training enhances individu-
als’ awareness of their emotions and thoughts, helping
them avoid overreacting to negative event and improv-
ing their resilience and coping ability in difficult times
[29, 36]. Resilient individuals deal more effectively with
adversity and the challenges of high workloads and
high expectations, with high resilience associated with
a lower risk of burnout[2, 52]. Stress management is
a typical resilience-building training content that can
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directly affect how individuals cope with and recover
from stress, helping individuals to better control and
relieve difficulties [25, 62]. According to previous stud-
ies, social support mediates the relationship between
stress and resilience.In contrast, resilience significant
mediates stress and social support, and is inversely
correlated with burnout. Given the interrelated and
mutually reinforcing nature of coping skills, social sup-
port, mindfulness, stress management, burnout, and
resilience [4, 8], assessing individual resilience can be
achieved by measuring these interconnected factors.

The efficacy of existing interventions aimed at fos-
tering psychological resilience among disaster res-
cue workers, however, remains inconclusive, owing to
the diversity and complexity of these methodological
approaches. This systematic review aims to identify and
evaluate interventions designed to enhance the resil-
ience of disaster rescuers in disaster response opera-
tions, including the details of these interventions in
terms of format, approaches, training facilitators, ses-
sion plans and duration, and so on. The findings of this
review will provide valuable insights for researchers
and organizational managers interested in developing
tailored interventions to enhance the resilience of res-
cuers, preparing them for disaster work and protecting
their mental health post-deployment.

Methods

Search strategy

A systematic search was conducted in ten databases,
including ISI Web of Science, Scopus, PubMed, MED-
LINE (Ovid), Embase, Cochrane Library, CINAHL,
PILOTS, Psyclnfo, and the CNKI databases, since their
inception until 31 January 2024. The keywords and
Medical Subject Headings (MSH) terms searched were:
“emergency personnel*” or “emergency worker*” or
“first responder*” or “rescue worker*” or “rescue person-
nel*” or “rescue*” or “disaster worker*’or “firefighter*”
or “police” or “military personnel” or “emergency medi-
cal technician*” or “emergency medical services” AND
“interventions” or “program*” or “therapy” or “psy-
cho*” “strateg*”or “training” or “education” AND “resil-
ien*” or “strength” or “hardiness” or"psychological
resilienc*"or"psychological adaptation*"or"disaster
resilienc*"or"positive adaptation*’AND “disaster*” or
“natural disaster*” or “apocalypse” or “calamity” or
“cataclysm” or “catastrophe” or “debacle” or “tragedy”
or “crisis” or “crises” Google Scholar and Dissertation
Abstracts were also searched to identify further poten-
tial studies. An author search and hand search of refer-
ences for the included articles were also conducted.
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Criteria for inclusion and exclusion and process of selection
Articles were selected following criteria related to popula-
tion, interventions, and outcomes (PIO). Articles that: (a)
focused on a population of rescue workers involved in dis-
aster; (b) reported on interventions that aimed to enhance
resilience or prevent negative psychological distress; (c)
measured resilience or predictors of resilience as the pri-
mary outcome(s); and (d) were published in English or
Chinese were included. Articles that: (a) focused on sur-
vivors or victims of disasters; (b) participants included
both disaster rescue workers and survivors, but the data
were analyzed holistically and could not be distinguished
between the two groups; (c) described interventions aimed
at rescuers as treatments for psychological disorders; and
(d) were reported as commentaries, literature reviews, edi-
torials, and conference proceedings were excluded.

Data extraction and quality appraisal

The included studies in this review were extracted and
tabulated with the following key information: (1) name
of first author, year of publication, and country where the
study was conducted; (2) study design; (3) participants
and sample size; (4) intervention characteristics, such
as content, session plan, duration, and format; (5) per-
sonnel who delivered the intervention; (6) instruments
used and time points measured; and (7) results of the
interventions.

The methodological quality of the included stud-
ies was assessed using the Mixed Methods Appraisal
Tool (MMAT)-Version 2018 [14]. The MMAT has been
proven to be a reliable and valid tool for assessing the
methodological quality of reports of qualitative, quantita-
tive and mixed-methods studies [14].

Results

Characteristics of included studies

A total of 4231 citations were identified through the data-
base search, and an additional six records were identified
through other sources. After removing duplicates, 2449
articles were screened using titles and abstracts. A total
of 4127 articles that did not meet the inclusion criteria
were excluded. The remaining 110 full-text articles were
assessed for eligibility. Finally, a total of 22 studies that
met the inclusion criteria were included in this review.
The process of selection for this review is outlined in
Fig. 1.

A total of 22 studies, consisting of 19 quantitative stud-
ies and three mixed-method studies were included in this
review. Among the 19 included quantitative studies, six
were randomized controlled trials (RCTs), and 13 were
non-randomized studies (NRCTs). These intervention
studies were published between the year of 2008 and 2024.

Page 3 of 39

The included studies were primarily conducted in West-
ern countries, with the United States of America (n= 12),
Australia (n= 2), England (n= 1), Netherlands (n= 1), and
Canada (n= 2). Other studies were conducted in Egypt
(m= 1), mainland China (= 1), Iran (#= 1) and Taiwan
(n=1). The population of rescue workers included in these
studies were military personnel/soldiers (n= 7), health-
care workers (7= 6), marines (n= 2), police officers (n= 3),
firefighters (n= 2) and mixed personnel (n =2) involved in
disastrous events. The sample size of the 22 studies ranged
from 21 to 12,529, involving a total of 24,227 rescue work-
ers. The two studiesresponse rates only were 48% [7] and
69%, respectively[12], and the attrition rate of these stud-
ies ranged from 0% to 59.4%. The principal reasons given
for dropping out of the interventions were due to the work
schedule and military redeployment [7, 12, 50] or leaving
the army due to being wounded or killed in combat [37].

Quality appraisal of included studies
The results of the quality appraisal were presented in the
last column of Table 1.

According to the Mixed Methods Appraisal Tool
(MMAT) criteria [14], while 20 out of 22 included studies
obtained a quality score of 50% [5, 7, 9, 12, 13, 17, 19, 21,
23, 24, 29, 37, 42, 47, 49, 50, 55, 57, 59, 61], the other two
were 25% [30, 32]. The quality of the 20 studies was fair,
and two were relatively poor.

Twenty-two studies were included in this review, all
meeting the inclusion criteria. However, several methodo-
logical limitations need to be highlighted. The randomized
controlled trials [5, 13, 17, 19, 42, 57] did not report the
randomization process or allocation concealment, which
may introduce selection bias and affect the validity of the
results. The non-randomized controlled trials exhibited
various limitations, such as not recruiting participants
in a manner that minimizes selection bias [37], failing to
describe the appropriateness of measurements [12, 30, 32],
lacking a control group [7, 9, 12, 23, 24, 30, 32, 47, 49], or
not achieving an acceptable response rate of 60% or above
[7, 37]. The mixed methods studies [9, 55, 59] did not
explain the rationale for integrating qualitative and quanti-
tative methods to answer the research question, which may
limit the interpretability and coherence of the findings.

Characteristics of interventions
A summary of the characteristics of these interventions
are outlined in Table 2.

The interventions adopted approaches such as psy-
chological education/support (n=9) [9, 17, 19, 23, 32,
47, 50, 55, 57], mindfulness-based intervention (7=
5) [12, 24, 29, 30, 59], resilience training (n=5) [7, 37,
42, 49, 61], cognitive-behavioral program (n= 2) [13,
21], and training of coping strategy (n= 1) [5]. Most
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Fig. 1 The process of literature search and selection

interventions were delivered face-to-face in a group by
psychologists (n= 11), resilience/mindfulness trained
trainers (n = 4), army officers (n = 2), healthcare work-
ers (n=2), and social workers (n=1). At the same time,
the two studies did not mention the person who deliv-
ered the intervention [19, 24].

The interventions were delivered at various time points
related to disaster deployment, some before deployment
(n= 6), the majority during deployment (n= 12), and
fewer after deployment (n= 4). There was considerable
variation in the dosage and duration of these interven-
tions. For the psychological education/support interven-
tions, one study provided three consecutive days of 8-h

psychological education sessions; another study offered
an initial 2-h session followed by sessions ranging from
70 to 90 min for one month; two studies comprised ses-
sions of 1 to 1.5 h each over a period of 4 to 8 weeks; four
studies provided psychoeducation ranging from 2 to 10 h
in total; one study did not report the dosage and duration
of the intervention. The four mindfulness-based train-
ing studies were offered for two hours per session for
8 weeks, with an extended course of 4 to 8 h in the sixth
or eighth week, while another online study lasted for 15
weeks with no dosage specified. For resilience training,
two studies did not specify dosages but lasted for four
sessions and 12 weeks, respectively; one study provided
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8-h lectures for 10 days; another consisted of 2.5 h per
session per week for 6 weeks; one offered courses lasting
from 1.75 to 4.5 h with a flexible completion schedule.
The one study that used a cognitive-behaviour approach
consisted of two 40-min sessions for 6 weeks, while the
dosage was not mentioned in another study. The one
study of a coping training programme redundant con-
sisted of 2 h each session per week for 14 weeks. The dos-
age and duration of these interventions are summarized
in Table 2.

The effectiveness of interventions was measured imme-
diately (n= 15), 1 month (n= 3), 3 months (n= 3), and
6 months (n= 1) after completion of interventions. Only
ten of the 22 included studies reported follow-up assess-
ments, with evaluation periods ranging from two weeks
to 12 months after the intervention.

The most common intervention was didactic instruc-
tion (n= 16). Others were group discussion (n= 6), skills
practice (n= 6), work assigned to do at home (n= 5),
doing worksheets (n= 2), role-play (n= 2), and debrief-
ing approach (n= 2). Three studies did not describe the
format of their interventions [7, 23, 55].

Content of resilience enhancement intervention

The content of the interventions mainly included stress
management [5, 19, 21, 23, 29, 30, 37, 42, 49, 55, 57, 59,
61], coping strategies [5, 7, 13, 42, 49, 55, 57], information
about resilience [9, 19, 37, 49, 59], mindfulness awareness
[12, 24, 29, 30, 59, 61], and self-regulation skills [7, 17,
19, 24, 29, 37, 57]. Other psychological skills or knowl-
edge such as communication and relationships [7, 9, 37],
energy management [23, 37, 50], relaxation skills [32, 49],
psychological first aid [9, 32], and survival skills [5], were
adopted in the studies.

Effectiveness of the interventions

The effectiveness of these interventions was measured
using a range of outcome measures, such as resilience,
coping, social support, mindfulness, stress, and burnout.
Resilience was designated as the primary outcome meas-
ure, while others were categorized as secondary out-
comes. The characteristics and psychometric properties
(including reliability and validity) of the relevant scales
employed in each study are summarized in Table 3.

Primary outcome

Resilience

Of the 22 studies in this review, more than half (z= 13)
directly assessed the effects of interventions on resilience.
Various instruments were used to measure resilience: the
Connor Davidson Resilience Scale (CDRS)[7, 19, 21, 61],
the Brief Resilience Scale (BRS) [12, 30, 47], the Emer-
gency Medical Services Resilience Scale (EMSRS)[17],
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the Resilience Scale (RS), the Mental Toughness Ques-
tionnaire-48 (MTQ-48) [50], the General Health Ques-
tionnaire-12 (GHQ-12) [13], the Response to Stressful
Experiences Scale (RSES) [29], the Global Assessment
Tool (GAT) [37], and the Immediate Self-Administered
Questionnaire [32].

An RCT study conducted in Australia showed that
the soldiers who received a brief cognitive-behavioral
training program (CBT) reported better psychological
adjustment from baseline measure (T1) to immediately
(T2) and 3 weeks (T3) after the interventions.The group
receiving CBT reported an increase in positive affect of
mind from T1 to T3, with M+ SD =12.90 +2.74, 12.58
+3.03, 13.93 +3.43 respectively, P <0.001, A2=0.87; and a
decrease in distress from T1 to T3, with M+ SD =10.95
+5.44, 11.50 +6.26, 8.79 +6.55 respectively, P <0.05, \>=
0.95), compared to the control group [13]. This find-
ing aligns with a quasi-experimental study conducted
in the Netherlands, which demonstrated an increase in
resilience scores following mental health training [50].
Another study of healthcare rescue workers showed a
decrease in the incidence of post-traumatic psychiatric
disorders, considered a predictor of psychological resil-
ience, after receiving psychological support (decreased
from 16.4% to 0%, P< 0. 05) [32].

Four studies in the USA reported significant benefits
from interventions on resilience enhancement.Three
studies using mindfulness-based training significantly
increased the resilience scores among those who partici-
pated in the programmes (P<0.05) [12, 29, 30]. Another
study involving 22,278 soldiers demonstrated that those
who received 10 days of Master Resilience training had
greater resilience as measured 6 months after training
(emotional fitness: 1.31% increase, n2 =0.02; social fit-
ness: 0.66% increase, n2 =0.02, optimism: 1.02% increase,
n2=0.01) [37].

However, one study of 189 soldiers showed that the
scores of resilience, as measured by the Connor-David-
son Resilience Capacity Scale(CD-RISC), decreased from
a mean of 77.6 +13.0 to 74.2 +16.6 before and 90 days
after training (P= 0.033) [7]. Another study in England
showed no significant difference between the group who
received the resilience intervention group and the control
group on any outcome measure, either post-intervention
or at follow-up time points. The resilience intervention
group reported increasing scores on the CD-RISC imme-
diately after the intervention and at 3 months (pre: M +
SD =66.49 +14.72; post immediately: M+ SD =67.94
+17.01; and 3 months: M+ SD =68.52 +16.18), the psy-
choeducation group showed a similar trend (pre: M+
SD =67.48 +14.62; post immediately: M+ SD =68.48
+15.26; and 3 months: M+ SD =69.43 +15.25)[61].
Another psychological hotwash study reported that there
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was a statistically significant difference in mean resilience
scores between the intervention and control groups one
day after the program (P= 0.003).However, no difference
was found after 6 weeks, which was probably due to the
session interruption [17].

Another study of 30 first responders (firefighters and
emergency workers) suggested that there were some
improvements in resilience score, as measured by the
Brief Resilience Scale (BRS), after receiving exercises of
stress management and communication training (pre:
M+ SD =22.38 +4.47; post immediately: M + SD =23.50
+4.26; 2 weeks: M+ SD =24.33 +3.50; and 3 months:
M+ SD =24.00 +3.87), but the results were not analyzed
by the authors from a statistic perspective due to the lim-
ited statistical power observed [47].

In short, 13 out of 22 included studies found mixed
results regarding the impact of interventions on resil-
ience among uniformed rescuers, including police
officers, healthcare workers, firefighters, and soldiers.
However, the evidence on which interventions are effec-
tive in increasing the resilience of disaster respond-
ers remains inconsistent. Therefore, more scientific and
targeted interventions need to be developed to increase
responders’resilience and help them cope better with dif-
ferent types of disasters.

Secondary outcome

Coping

The effects of interventions on coping were explored in
five studies. The measurements used to assess coping
were: the Brief Cope [18, 57], the Coping Style Question-
naire [5], and the Ways of Coping Inventory [49].

A study of soldiers reported higher adaptive cop-
ing scores of 1.3% after receiving resilience training
(P= 0.001), while no change in maladaptive coping was
found [37]. Another study of Chinese military person-
nel who attended a 28-h coping strategies training pro-
gramme reported that their adaptive coping strategies
such as support seeking (d,-d; =—0.122, P< 0.001), and
problem-solving, were improved (d,-d,=-0.077, P<
0.001). Meanwhile, no significant difference was found
for coping through self-blame (P > 0.05) [5]. In another
study, among the soldiers who received an 80-min cogni-
tive-behavioral program, more of them had a decreased
score of self-blame three weeks after the intervention,
compared with the control groups (29% vs. 10%, P< 0.01)
[13].

Interventions targeting coping strategies do not always
yield significant improvements. A study involving fire-
fighters who received a 4-h psychological strength train-
ing programme found no significant differences in both
adaptive ( P= 0 0.804, n*= 0.00) and maladaptive cop-
ing ( P= 0 0.811, n?= 0.00) between the intervention
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and control groups on the Time X Condition interaction
[57]. Similarly, another study of healthcare workers who
received computer-assisted resilience training did not
exhibit significant changes in coping strategies. Specifi-
cally, support-seeking coping showed no significant dif-
ference (pre vs. Post- intervention: M+ SD =1.5 +0.7
vs. 1.4 +0.6, P= 0.95), problem-solving coping remained
unchanged (pre vs. post intervention: M+ SD =1.5 +0.7
vs. 1.5 +0.7, P= 0.40), and escape-avoidance (denial) cop-
ing (pre vs. post intervention: M+ SD =0.6 +0.5 vs. 0.6
+0.5, P= 0.06), also did not show significant changes
[49].

Therefore, no conclusions can be drawn about
the effectiveness of interventions to improve coping
strategies.

Social support

Only five of the 22 included studies assessed the effec-
tiveness of interventions on social support. The instru-
ments used were the Social Support Rating Scale [5], the
Social Provisions Scale [55], the Social Participation scale
and the Social Support Scale [61], the Emergency Medi-
cal Services Resilience Scale (EMSRS) [17], and the Social
Support Questionnaire [57].

In a study of military personnel who underwent coping
training that included a social support module, signifi-
cant increases were observed in perceived social support
scores (pre vs. post intervention: M+ SD =19.46 +3.89
vs. 21.28 +3.42, P< 0. 001), and the use of support (pre
vs. post intervention: M+ SD =8.55 +2.06 vs. 9.42 +1.67,
P< 0. 001) [5]. However, no significant differences were
found in objective support (pre vs. post intervention:
M+ SD =9.19 +2.62 vs. 9.43 +2.58, P > 0. 05). Another
study in Iran reported statistically significant differences
in social support resilience scores between the hotwash
group and the control group from one day after inter-
vention (T1) to six-week follow-up (T2)(T1: P= 0.029;
T2: P= 0.003) with the hotwash group performed better
[17]. However, baseline differences between the groups
reduced confidence in the results. A psychoeducation
intervention study conducted in the USA among health-
care workers showed an increase in social provision from
pre-intervention to 3-week follow-up (M =27.34 vs.
28.39, P< 0.05) [55]. Among Australian firefighters who
received psychological training, a significant increase was
found in perceived social support (P= 0.004, n2 =0.06).
However, no significant differences were observed in
social support satisfaction ( P= 0.223, n2 =0.02) [57].

However, a study of emergency workers in England
who received a resilience intervention (pre vs. post inter-
vention: M + SD =33.04 +6.08 vs. 33.64 +6.43) found no
significant difference in social support ( P= 0.246) com-
pared with those receiving psychoeducation (pre vs. post
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intervention: M + SD =32.58 +6.86 vs. 32.83 +7.09) [61].
Therefore, it is concluded that perceived social support
can be improved in military personnel, firefighters, and
healthcare workers who received psycho-interventions.

Mindfulness

Four of the 22 studies examined the effects of interven-
tions on mindfulness, and one of these studies focused on
participant acceptance, activity, and feedback [24]. Mind-
fulness was assessed in all three studies using the Five
Facet Mindfulness Questionnaire [12, 30, 59].

All three studies showed a significant positive effect of
the interventions on mindfulness. One study reported a
marked increase in mindfulness scores (not reacting to
inner experience, not judging inner experience, and act-
ing with awareness) among those who completed the
8-week training, with significant differences between
before and after the interventions (M +SD: T1 =46.18
+6.89, T3 =55.16 +7.89), P< 0.01). In contrast, no sig-
nificant difference was found during the intervention’s
fourth week (M +SD: T2 =48.56 +6.49, P > 0.10) [12].
Another study found that mindfulness scores signifi-
cantly improved post-intervention, particularly among
those who dedicated more time to practicing mindful-
ness skills (pre-intervention vs. post-intervention: 131.60
vs. 139.60, P< 0.05) [59]. It has also been found that
increased mindfulness was related to increased resilience
(b=0.41, SE =0.11, P< 0.01), which implicated the indi-
rect effect of resilience on mindfulness [30]. In contrast,
a study utilizing an online psychoeducation platform
measured participant engagement through module click-
through rates (mean activity score =15; SD =11.11), but
did not employ scales to assess mindfulness levels pre-
and post-intervention, focusing instead on feasibility and
adherence [24].

It is concluded that mindfulness intervention pro-
grammes can improve mindfulness in rescue workers,
which in turn enhances their resilience to some extent.

Stress and burnout

Four studies measured stress using the Perceived Stress
Scale (PSS) [12, 42, 55, 59], the Generalized Anxiety Dis-
order Scale (GAD-7) [21], the Emergency Medical Ser-
vices Resilience Scale (EMSRS) [17], and the Depression
Anxiety Stress Scales (DASS) [57]. Two studies examined
burnout, both of which used the Old Lenbuth Burnout
Inventory (OLBI) [12, 30].

A study provided police officers with 2-h weekly mind-
fulness-based resilience training for 8 weeks, resulting
in a statistically significant decrease in Perceived Stress
Scale (PSS) scores from the start of training (T1) to the
fourth week (T2) and immediately after training (T3) (M
+SD: T1 =9.70 £2.73, T2 =9.29 +2.59, T3 =7.67 £2.57,
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P<0.001, effect size =0.75) [12]. Another study involving
healthcare workers who attended a 3-h psychoeducation
workshop reported a significant reduction in acute stress
scores from pre-intervention to immediately post-inter-
vention (M +SD =10.53 +7.14 vs. 6.78 +5.42 respec-
tively, P< 0.001) [55]. Nevertheless, the score of perceived
stress increased at the 3-week follow-up, with M+ SD
=14.93 +6.46 vs.15.49 +6.93 respectively, P > 0.05.

However, a study of marines who received 2-h per week
for 8 weeks of mindfulness-based mind-fitness training
reported no significant differences in perceived stress
between the intervention and control groups (P > 0.16)
[59]. While there is another study indicating that fire-
fighters who were offered psychological strength training
reduced their stress scores between pre-intervention and
12-month follow-up (M +SD =6.50 +0.87 vs. 6.11 +1.03,
P=00.858, 12 =0.006) [57].

Two studies examined the effectiveness of interventions
on levels of burnout among rescue workers. One study of
43 police officers who completed an 8-week mindfulness-
based resilience training program reported a decrease in
OLBI scores from the beginning (T1:pre-intervention) to
the mid-point (T2:at 4th week) and end of the training
(T3:immediately post-intervention) (M +SD: T1 =39.19
+6.87, T2 =37.88 £2.596.71, T3 =33.89 +7.44, P< 0.001,
effect size =0.74) [12]. In another study of law enforce-
ment officers and firefighters who received 8 weeks of
mindfulness-based resilience training, the scores of OLBI
also decreased significantly (M +SD: pre vs. post train-
ing: LEOs 39.18 +6.98 vs. 34.36 +7.38, FF 37.43 £ 6.85 vs.
31.90 £7.50, P< 0.001) [30]. It is worth noting that nei-
ther of these studies included comparison groups.

In summary, the available evidence suggests that it is
uncertain whether interventions reduce stress and alle-
viate occupational burnout among disaster responders.
More research is needed in the future to further test the
effectiveness of these interventions.

Discussion

The purpose of this systematic review was to identify
existing interventions for resilience enhancement and to
examine in detail the approaches, delivery person, con-
tent dosage and duration, format, delivery time points,
the evaluation time points, and the effectiveness of these
interventions.

A total of 22 studies were included in this review. More
than half of the included studies (12/22, 54.5%) were con-
ducted during deployment. The overarching objectives
of these interventions were to enhance resilience and to
prevent psychological health problems, with the excep-
tion of treating psychiatric diseases.

The findings of this review suggest that these interven-
tions may be beneficial in enhancing the resilience of
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disaster rescue workers. Our study aligns with previous
studies indicating that resilience may play a mediating
role in the effects of mindfulness on psychological symp-
toms such as depression and anxiety [53]. Furthermore,
empirical evidence demonstrates that resilience functions
as a critical mediator in multiple psychosocial domains,
including the established positive association between
social support level and resilience development and its
buffering effects on mental health challenges such as
loneliness and burnout [39]. These findings are consist-
ent with those from previous reviews of resilience train-
ing programs, which also demonstrated improvements in
resilience among various adult demographics, including
university students, cancer patients, and caregivers [16,
31, 41].

The most frequently adopted approach in these 22
included intervention studies was psychological educa-
tion/support, followed by mindfulness-based interven-
tion and resilience training. However, the conclusion of
this study is not definitive as to which approach is more
effective. Using multiple instruments to assess the same
outcomes reduces the possibility of conducting a meta-
analysis to compare the effectiveness of these inter-
ventions. Therefore,the necessity for future research is
highlighted, as well as conducting multi-arm studies to
validate and compare the effectiveness of different inter-
ventions, and thereby determining the most efficacious
form of intervention.

The review of the extant literature on interventions to
reduce perceived stress reveals an absence of consen-
sus regarding the efficacy of such approaches. However,
a review and meta-analysis suggest that work-related
stress can be mitigated through mindfulness-based
stress reduction and cognitive-behavioral training [51].
This may be explained by the time participants spent
training [58]. Consequently, it is imperative that future
studies focusing on stress reduction among rescue work-
ers should consider the appropriate session plan and
duration.

None of the studies incorporated within the current
review adopted a conceptual framework to guide the
development of their respective resilience enhancement
interventions. It is important for intervention evaluation
research, as the conceptual framework is instrumental in
guiding the development of the intervention and eluci-
dating its mechanism [35]. Developing a model or frame-
work of resilience in the context of disaster among rescue
workers will not only provide researchers with a compre-
hensive understanding of the relationships between vari-
ous concepts and the mechanism of resilience, but will
also guide researchers in developing tailored interven-
tions accordingly.
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The methodological quality of the included studies was
limited. The Mixed Methods Appraisal Tool (MMAT) is a
critical appraisal tool designed to evaluate the methodo-
logical quality of studies with diverse designs, including
qualitative, quantitative, and mixed-methods research.
The quality scores of all the included studies were found
to be less than 50%, with two studies receiving scores as
low as 25% according to the MMAT criteria. One of the
studies [30] that was considered as poor quality was the
only study among the 22 that adopted the Brief Resilience
Scale to measure the concept of resilience directly as an
outcome measure. Another study [32] with low meth-
odological quality only met 25% of MMAT criteria, with
two assessment items remaining inadequately answered.
Specifically, this study failed to provide sufficient infor-
mation to address the following criteria: (a) the appropri-
ateness of measurements concerning both outcomes and
interventions and (b) the completeness of the outcome
the data. In line with the overall aim of conducting a sys-
tematic and comprehensive evidence synthesis, and in
accordance with the MMAT methodological framework
[14], which explicitly discourages the exclusion of studies
based on methodological limitations alone, we ultimately
decided to retain these two studies for analysis, despite
their acknowledged methodological limitations. Moreo-
ver, of the 22 included studies, only six were randomized
control trials, and comparison groups were not designed
in 10 studies. As such, there is inadequate evidence to
definitively conclude that these interventions have effec-
tively enhanced the resilience of disaster rescue workers.
More scientific intervention studies with randomized
controlled trials design should be developed and imple-
mented among rescue workers to enhance their resil-
ience, which will benefit their psychological well-being
after a disaster.

Recommendation for organizations involved in disasters

Managers of organizations involved in disaster response
play a critical role in supporting rescue workers, both
physically and psychologically. Pre-deployment train-
ing is essential to build resilience among rescue workers,
helping them adapt to adverse events and challenging
work environments while mitigating the risk of negative
psychological outcomes. Research has highlighted the
importance of providing psychological and material
resources to individuals in high-stress roles [45], and
studies show that rescue workers who receive greater
support from their communities or units report higher
job satisfaction and lower levels of psychiatric symptoms
[63]. Therefore, it is suggested that supervisors should
establish a good relationship with rescue workers and
try their all best to understand what the rescue work-
ers really want and provide reasonable and appropriate
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services such as psychological support to the rescue
workers as long as they need it.

Recommendations for resilience training program

for disaster workers

This systematic review highlights the critical need for
well-designed resilience intervention studies targeting
disaster rescue workers, particularly in China, which
ranks among the top five countries most frequently
affected by natural disasters [22]. Disaster rescue work-
ers, especially nurses, were found to be more susceptible
to negative psychological sequelae than other profes-
sional rescue workers [46]. Resilience training may be
beneficial for workers recruited as rescue personnel to
prevent them from experiencing negative mental health
outcomes following disaster rescue work.

Conducting resilience interventions prior to deploy-
ment is crucial for disaster responders. Research indi-
cates that individuals who undergo comprehensive
disaster preparedness training are more likely to develop
an internal locus of control, which fosters confidence in
managing emergencies at disaster sites [44, 54].

The content of the intervention should be multi-
dimensional, including knowledge of resilience, stress
management, coping strategies, mindfulness skills, psy-
chological first aid (PFA), and relaxation skills. The whole
intervention can be arranged around 1.5 to 2 h each week
and lasting 6 weeks in a face-to-face group format. The
outcome used to evaluate the effectiveness of the inter-
vention should be comprised of resilience, coping, and
psychological health outcomes, including general stress,
anxiety, and depression, which can be assessed before
training, immediately after training, and at least 3-month
follow-up.

Limitations

This systematic review has several limitations. Firstly,
despite efforts to locate as many eligible studies as pos-
sible, no Chinese-language articles were found that met
the inclusion criteria, and the studies included were only
published in English. Several articles in other languages
were excluded, inevitably leading to some language bias.
Secondly, unpublished articles or gray literature were not
included, giving rise to publication bias in this systematic
review, which may not provide a whole picture of this
topic. Thirdly, a wide range of scales were used to assess
outcomes, including comprehensive psychological scales,
which may reduce the accuracy and reliability of the
measurements. Finally, articles aimed at preventing psy-
chological health problems and improving psychological
well-being were included, of which the outcomes that do
not directly measure resilience were included. In order
to ensure the comprehensiveness of the search, studies
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considered to be of poor quality were also included. This
may affect the comparability of outcome assessment
and views on the effectiveness of these interventions by
downgrading the quality of the evidence and increasing
the heterogeneity in outcome analysis.

Implications
The results of this review provide several key implica-
tions for future nursing practice and research. Firstly,
long-term, longitudinal interventions that examine more
diverse populations and intervention effects are neces-
sary. The paucity of high-quality randomized controlled
trials necessitates the conducting additional multi-arm
studies in the future to validate and compare the effec-
tiveness of different interventions to determine the best
form of intervention. Secondly, while various exercise
programs have been implemented to explore differences
in intervention duration and frequency, large-scale meta-
analyses are urgently needed to identify the effects on
different populations and outcomes and to establish the
most effective interventions. Thirdly, the components of
the programs should be studied, the intervention content
that can effectively improve the resilience level of rescu-
ers should be determined, and individualized interven-
tion programs should be developed for different groups.
Therefore, the findings of this review highlight that tai-
lored, context-specific interventions can provide impor-
tant support for increasing the resilience of disaster
responders. However,it is critical to continually assess,
improve, and develop strategies for these interventions to
meet changing needs in healthcare settings.

Conclusion

This review summarizes 22 studies on interventions to
enhance the resilience of disaster responders. Psychologi-
cal support and mindfulness interventions have signifi-
cantly enhanced resilience and improved social support
for rescuers. Combining online video viewing and face-
to-face intervention is an effective intervention method.
Follow-up and ongoing support are essential to the effec-
tiveness of the intervention. The overall improvement
can be achieved by developing an intervention plan that
is tailored to the characteristics of the rescuer’s work.
However, the interpretative validity of these findings
needs to be assessed with caution, given the pervasive
methodological limitations of the included studies. This
review makes important points and highlights the need
for more high-quality, large-sample study designs in the
future to draw conclusive results.
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