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 ABSTRACT

Exercise therapy for preventing physical and 
psychological trauma in earthquake-prone areas: 

A systematic review

Eriyono Budi Wijoyo1, Mustikasari2*

Background: Earthquakes impose both physical injuries and psychological disorders such as post-traumatic stress disorder 
(PTSD), depression, and anxiety. This study aimed to evaluate the effectiveness of exercise therapy in preventing and 
managing physical and psychological trauma among populations in these regions. 
Methods: The protocol was registered in PROSPERO (registration number: CRD420251130734) and followed the preferred 
reporting items for systematic reviews and meta-analyses (PRISMA) guidelines. A literature search was conducted in PubMed, 
ScienceDirect, and ProQuest (January 2014–August 2025) using MeSH terms and Boolean operators. Eligible studies included 
the randomized control trial (RCT), quasi-experimental, cohort, and controlled field trials examining exercise interventions 
for trauma-related outcomes in earthquake settings. Two reviewers independently screened studies, extracted data, and 
assessed quality using the PEDro scale. 
Results: Nine studies met the criteria, covering adolescents, older adults, disaster survivors, and refugees. Interventions 
ranged from yoga and aerobic training to strengthening and community-based rehabilitation. Exercise therapy consistently 
improved physical (pain, mobility, function) and psychological outcomes (PTSD, anxiety, depression), but methodological 
flaws, lack of blinding, concealed allocation, and intention-to-treat analysis limited the evidence to moderate quality. 
Conclusion: Exercise therapy supports both physical recovery and psychological resilience in earthquake-affected 
populations, but more high-quality RCTs with standardized protocols are needed to strengthen evidence and inform its 
integration into disaster management.
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INTRODUCTION
Earthquakes are destructive natural 
disasters that cause physical and 
psychological suffering in impacted 
communities. They impose a double burden 
of acute physical injuries and mental 
health issues, such as post-traumatic stress 
disorder (PTSD), anxiety, depression, and 
sleep disruptions.1,2 The 2023 Turkey-Syria 
earthquakes demonstrated this impact, 
affecting 9.1 million people, resulting 
in over 50,000 deaths, 115,000 injuries, 
and massive building loss, necessitating 
extensive reconstruction efforts.3 Post-
earthquake assessments indicate that 
neuro-musculoskeletal injuries are the 
most common, necessitating short- to 
medium-term rehabilitation to restore 
mobility, improve everyday functioning, 
and prevent long-term disability.4,5  

Recent studies demonstrate that 

rehabilitation is still poorly incorporated 
into disaster preparedness and response 
in many low- and middle-income 
countries (LMICs). Shortages of skilled 
people, limited catastrophe training, and 
inadequate referral pathways impede 
survivors’ functional rehabilitation, 
undermining the continuity of treatment 
from the acute phase to the community.6 
However, cross-system integration and 
community-based initiatives are critical 
for speedy, equitable recovery.7,8 Exercise 
and physical activity have also been shown 
in studies to enhance physical outcomes 
(pain, mobility, and function) while 
decreasing psychological symptoms.9

In earthquake-prone locations, 
trauma-informed, community-based, 
multimodal exercise programs (aerobic, 
strength, and balance/functional training) 
can help prevent problems, speed up 
recovery, and minimize psychological 

distress. Post-earthquake rehabilitation 
reports underline the critical necessity for 
structured, long-term programs ranging 
from shelters to community-based 
rehabilitation (CBR) facilities.10–12 Thus, 
examining the most recent information 
on exercise models, dosage, intensity, 
and delivery mechanisms in earthquake 
settings is critical for guiding policies and 
practices in physiotherapy, nursing, and 
rehabilitation medicine.4 

The main barriers included a lack of 
understanding about exercise treatment 
in earthquake-prone locations, worries 
about long-term viability, and insufficient 
professional expertise.  While mitigating 
programs exist, exercise-based approaches 
to improving physical readiness and 
psychological resilience are understudied. 
Exercise improves strength, endurance, 
and mental health, perhaps lowering 
earthquaked-related pain, but the available 
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exercise interventions, and studies without 
relevant outcomes.

For data collection, the first author 
(EBW) screened titles, abstracts, 
and full texts, removing unrelated or 
duplicate articles. Two authors (EBW, M) 
independently screened the remaining 
studies, retrieving full texts for final 
inclusion. Data extraction covered study 
details (title, authors, year, country, and 
design), intervention characteristics, 
and measured outcomes. Findings were 
qualitatively synthesized and summarized 
in Table 1. Quality and risk of bias were 
assessed using the PEDro scale (0–10) for 
RCTs and quasi-randomized trials (Table 
2). Two reviewers (EBW, M) independently 
evaluated study quality and risk of 
bias, resolving disagreements through 
discussion. Articles with high risk of bias 
were excluded. Figure 1 showed the study 
selection process using a PRISMA flow 
diagram, illustrating study identification, 
screening, eligibility, and inclusion.

RESULTS
Nine studies conducted in earthquake-
prone or disaster-affected settings 
were included in this review, spanning 
randomized controlled trials, quasi-
experimental studies, prospective cohorts, 
and pre–post interventions. Interventions 
ranged from structured exercise classes, 
yoga, and rehabilitation programs to 
disaster-preparedness and evacuation 
drills, with outcomes assessing physical 
function, psychological well-being, and 
quality of life.

In Iceland, Thordardottir et al.22 found 
that a six-week hatha yoga program 
improved stress, sleep, concentration, 
and quality of life, though between-
group differences lost significance 
after Bonferroni correction. Similarly, 
Moriyama et al.16 reported no group 
differences in well-being or HRQOL 
among Japanese elderly evacuees, but the 
intervention group showed a reduced risk 
of decline in subjective well-being (OR = 
0.23, 95% CI: 0.06–0.88).

research is scattered and lacks systematic 
integration. A systematic review is 
thus required to combine data, clarify 
advantages, and guide evidence-based 
disaster mitigation strategies.  This study 
assesses the efficacy of exercise therapy 
in preventing and treating physical 
and psychological trauma in impacted 
populations.

METHODS
This systematic review summarized 
evidence on exercise therapy for 
preventing physical and psychological 
trauma in earthquake-prone areas. The 
protocol was developed using the preferred 
reporting items for systematic reviews and 
meta-analyses (PRISMA) checklist and 
registered in PROSPERO (registration 
number: CRD420251130734).13,14 The 
review question was structured with the 
PICO framework: Population: individuals 
or communities in earthquake-prone 
areas; Intervention: exercise interventions; 
Comparator: no intervention, usual care, 
wait-list, or psychoeducation; Outcomes: 
physical and psychological trauma.

Literature searches targeted studies 
on exercise interventions for trauma 
prevention in earthquake-prone 
areas. Keywords were adapted from 
medical subject headings (MeSH), 
including “Exercise Therapy,” “Physical 
Trauma,” “Psychological Trauma,” and 
“Earthquakes.” Searches were conducted 
in PubMed, ScienceDirect, and ProQuest, 
with tailored strategies for each database.

Eligibility criteria included randomized 
controlled trials (RCTs), cluster-RCTs, 
quasi-experimental studies, controlled 
before-and-after studies, cohort studies, 
and relevant controlled field trials in 
earthquake settings. Systematic reviews 
were screened for primary studies. 
Populations included adolescents, adults, 
and older adults in earthquake-affected 
or high-risk communities. Interventions 
involved exercise or movement intended 
to prevent or treat trauma. Eligible 
studies reported at least one physical or 
psychological outcome with pre- and 
post-intervention data, were published 
between January 1, 2014, and August 20, 
2025, and written in English. Exclusions 
were case reports, editorials, protocols 
without results, animal studies, non-

Figure 1. 	 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow 
diagram
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Among asylum seekers in Greece, 
Filippou et al.15 observed that exercising 
at least twice weekly significantly reduced 
PTSD symptoms (p = .03), though no 
effects were seen for depression, anxiety, 
or stress. In a large Japanese cohort, Tsuji 
et al.20 showed that more frequent group 
exercise and daily walking were linked 
to lower depressive symptoms, though 
benefits diminished among individuals 
with severe housing damage.

Katayama et al.17 found no differences 
in physical fitness or evacuation 
performance between disaster-prevention 
and general exercise education groups, 
but self-efficacy (general self-efficacy 
scale (GSES): 1-10) improved significantly 
in the disaster-prevention group. In 
Saudi Arabia, Gmmash et al.19 showed 
that an eight-week supervised exercise 
program improved physical activity 
levels, motivation, and mental health in 
adolescents.

In Nepal, Adhikari et al.11 reported 
that a community-based rehabilitation 
program significantly reduced disability 
(p < .001) and pain (p = .007), though 
functional mobility (timed-up go (TUG) 
test) did not improve. In Japan, Kuroda et 
al.21 found that year-long exercise classes 
reduced the incidence of functional 
disability, with both low- and high-
participation groups at significantly lower 
risk than non-participants. Finally, Greiner 
et al.18 reported improvements in physical 
performance (functional reach test (FRT), 
one-leg standing balance (OSB), chair 
stand test (CST)) and quality of life (bodily 
pain, general health, mental health) after 
24 weeks of weekly group exercise.

Overall, evidence indicates that 
structured exercise interventions can 
reduce disability, improve physical 
function, and support psychological 
well-being in earthquake-affected 
populations, although effectiveness varies 
by intervention type, frequency, and 
population characteristics.

DISCUSSION 

The PEDro checklist found that the 
methodological quality of the nine 
analyzed studies ranged from 2 to 6 out 
of 10, with the majority ranking low to 
moderate. Katayama et al., Moriyama et al., 
and Filippou et al. demonstrated greater 
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quality employing RCT or cluster-RCT 
designs, resulting in more robust causal 
inference.15–17 However, information on 
concealment, blinding, and intention-
to-treat analysis was frequently lacking. 
Adhikari et al. and Greiner et al. obtained 
low grades (2-3/10) for using uncontrolled 
pre-post designs or quasi-experimental 
techniques with high dropout rates. 
Almost all studies showed common 
faults, such as insufficient blinding, poor 
concealment, and the lack of intention-
to-treat reporting, which increased the 
likelihood of selection and measurement 
bias and lowered confidence in the 
findings.11,18

The study population was broad, 
including adolescents and young 
adults (with a concentration on Saudi 
teenagers)19, the elderly, natural disaster 
survivors (Tsuji et al., Kuroda et al., 
Katayama et al., Greiner et al.)17,18,20, 
refugees/asylum seekers15, and those 
with physical disabilities. This variability 
demonstrates the broad application of 
physical interventions in a variety of 
situations, including post-disaster settings 
and community health initiatives for both 
older persons and youth.11

The nine studies examined therapy such 
as yoga, mindfulness, community-based 
exercise, and rehabilitation programs. 
A 6-week comprehensive hatha yoga 
program decreased stress while improving 
sleep, focus, and quality of life. Community 
exercise courses, health education, and 
strength/balance training improved well-
being, HRQoL, physical function, and 
self-efficacy.16–18,21 A 10-week organized 
fitness program for migrants reduced 
PTSD symptoms, especially among those 
who participated at least twice a week.15 
A 12-session, two-week community 
rehabilitation program for earthquake 
survivors with physical limitations 
reduced disability and suffering, but had no 
meaningful effect on functional balance.11 
Finally, an eight-week structured exercise 
program for adolescents improved their 
physical activity, motivation, and mental 
health. This intervention is simple, 
community-based, and requires few 
resources, making it ideal for widespread 
implementation, particularly in post-
disaster environments.19

Despite methodological constraints, 

most research’ conclusions indicate 
encouraging trends. Psychological benefits 
include decreased stress, sadness, anxiety, 
and PTSD, as well as increased motivation 
and well-being.15,16,19,20,22 Physical and 
functional advantages include increased 
capacity, balance, strength, and lower 
disability risk.11,17,18,21 Several studies also 
indicated increased HRQoL, albeit not 
all of the findings were significant.16,18,21 
For example, Filippou et al. discovered 
only impacts on PTSD, but Moriyama 
et al. identified no significant HRQoL 
differences across groups despite a good 
trend.15,16

This review has several study limitations. 
It only includes English-language 
publications published between 2014 and 
2025, perhaps excluding key studies in 
other languages or from previous periods. 
Reliance on PubMed, ScienceDirect, and 
ProQuest may have resulted in publication 
bias, while eligibility limits on controlled 
research may have excluded important 
findings. Future research should use larger 
databases, non-English publications, 
and a range of study designs to offer 
more comprehensive information on 
the effectiveness of exercise programs 
in reducing physical and psychological 
trauma in earthquake-prone areas.

CONCLUSION
A review of nine studies found that physical 
interventions, such as yoga, community 
exercise, home-based rehabilitation, 
and structured activities for adolescents 
and refugees, improved physical and 
mental health as well as quality of life. 
Despite methodological limitations 
(low-to-moderate PEDro scores, lack of 
blinding, concealment, and intention-to-
treat analysis), the evidence consistently 
shows that physical activity reduces stress, 
depression, anxiety, and PTSD, while 
enhancing physical function, motivation, 
and overall well-being. Community-
based exercise and yoga programs, in 
particular, appear effective, affordable, 
and easy to implement, especially for 
vulnerable groups such as post-disaster 
populations, the elderly, adolescents, and 
refugees. High-quality RCTs are needed to 
strengthen the evidence and confirm these 
findings.
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