Article Type:
Review Article
Article History:
Received: 2025/5/3
Revised: 2025/6/4
Accepted: 2025/6/5
Published: 2025/6/6
How to Cite:

Kazemi Pakdel F, Alavi Kh,
Sazrbazi Zarandi MA, Nedaei T.
The effect of training interventions
on the physical fitness of
firefighters: A systematic review
and meta-analysis. EBNESINA
2025,27(1):105-118.

DOI: 10.22034/27.1.105

1. Faculty of Physical Education and
Sport Sciences, University of Guilan,
Rasht, Iran

2. Salamatyar Department, University
of Qom, Qom, Iran

3. Department of Sport Sciences,
Faculty of Humanities, University of
Qom, Qom, Iran

4. Faculty of Physical Education and
Sports Science, Shahid Bahonar
University of Kerman, Kerman, Iran
5. Department of Sport Management
University of Qom, Qom, Iran

. Corresponding Author:

Tahereh Nedaei

Address: Department of Sport
Management University of Qom, Qom,
Iran

Tel: +98 (25) 32103768

E-mail: t-nedace@qom.ac.ir

ISSN: 1735-9503 K\i&i//

eISSN: 4653-2645

EBNESINA

journal homepage: https://ebnesina.ajaums.ac.ir

Aja University of Medical Sciences

The effect of training interventions on the
physical fitness of firefighters:
A systematic review and meta-analysis

Fereshteh Kazemi Pakdel
Mohammadali Sazrbazi Zarandi

12, Khalil Alavi®3,
4 Tahereh Nedaei ™ 5>

Abstract

Background and aims: Given the nature of the firefighting profession and the
necessity of optimal health and fithess for safe and effective
performance, greater attention must be paid to firefighters’ physical
fitness. This systematic review and and meta-analysis aimed to
assess the impact of training interventions on firefighters' physical
fitness levels.

Methods: Primary data were collected from four databases: PubMed,
SCOPUS, Cochrane Register of Controlled Trials, and Web of
Science. The results were analyzed by calculating standardized mean
differences (SMDs), weighted mean differences, and 95% confidence
intervals (Cls) using either random- or fixed-effects models. After
screening, 12 studies involving 474 participants were included in the
review.

Results: The meta-analysis showed that training interventions
significantly improved multiple components of fithess: aerobic
endurance, muscular endurance, muscular strength, power, flexibility,
and agility (p = 0.001).

Conclusion: These findings indicate that training interventions positively
affect the physical fitness of firefighters. Consequently, coaches and
professionals involved in firefighter performance enhancement should
incorporate targeted exercise interventions into training programs.
However, few studies have explored diverse exercise interventions,
and only a limited range of variables has been assessed.
Comparisons with alternative methods are also scarce, underscoring
the need for further research.
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Introduction

Firefighting is a vital and demanding
profession committed to protecting lives and
property from the hazards of fire and related
emergencies. Firefighters are required to respond
rapidly to incidents, using specialized techniques
and equipment to extinguish fires and prevent
their spread. Beyond technical skills, the role
demands exceptional physical fitness, teamwork,
and effective communication [1]. Given the
hazardous and high-stress nature of their work,
continuous training and regular physical exercise
are essential. Firefighters' duties extend beyond
firefighting; they also participate in rescue
operations, crisis management, and community
education on fire prevention. Considering the
inherent challenges of this profession and the
critical importance of maintaining optimal health
and fitness for safe and effective job performance,
prioritizing firefighters' health and well-being is
imperative [2].

A thorough review of published research,
especially randomized controlled trials, can
provide valuable evidence supporting the benefits
of exercise for firefighters. Such evidence is
crucial to convince fire management professionals
of the positive impact exercise can have on
enhancing firefighters' health and fitness. To
address gaps in existing literature and demonstrate
the feasibility of exercise interventions for this
population, this review systematically examines
experimental studies on the effects of exercise
programs on firefighters' physical fitness. Prior
research identified only two relevant reviews to
date [16]. One meta-analysis from 2019 did not
conduct a systematic review of all relevant
studies, while another review did not perform a
meta-analysis [17]. This study therefore aimed to
systematically update the literature since 2019 and
to analyze the impact of training interventions on
firefighters' physical fitness through a meta-

analysis.

Methods
This systematic review was conducted
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following the PRISMA (Preferred Reporting
Iltems for Systematic Reviews and Meta-

Analyses) guidelines.

Primary sources were retrieved from four
databases:  PubMed, Scopus, CENTRAL
(Cochrane Register of Controlled Trials), and
Web of Science. The search covered all records up
to April 16, 2025. Initially, Medical Subject
Headings (MeSH) guided keyword selection,
which was then refined to encompass all pertinent

studies. To broaden the search, Google Scholar

was also utilized to capture articles from other
databases. The references of selected studies were

reviewed to identify additional relevant sources.

Inclusion criteria were as follows: the
population included firefighters of any age;
interventions  involved exercise  programs;
comparators were exercise Versus non-exercise
controls; outcomes included various physical
fitness variables; and study designs were limited
to randomized trials. Only articles published in
English or Persian were considered. Two
independent researchers conducted the search and
screening of titles and abstracts according to these
criteria. Any disagreements were resolved through

discussion.

Results

The initial search yielded 536 titles from
electronic databases. Manual searching and
reference checks identified an additional 8 titles.
After removing duplicates, 112 abstracts were
screened. Of these, 93 were excluded, leaving 19
articles for full-text review. Following careful
examination, 12 studies met inclusion criteria and

were included in the analysis.
According to the PEDro scale, 9 of the 12
included studies scored high (7-11), while 3 were

rated fair (5-6). Overall, the quality of the studies
was deemed good, supporting their reliability for

inclusion in the meta-analysis.
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Discussion and Conclusion

This meta-analysis examined the effects of
training interventions on firefighters’ physical
fitness. The findings show that such programs
significantly improve various fitness components,
including muscular endurance, aerobic endurance,
agility, muscular strength, power, and flexibility.
To the authors' knowledge, no prior review has
specifically analyzed training interventions'
effects on firefighters’ physical fitness. Although
two earlier reviews addressed related topics [16,
17], the current study’s findings align with theirs
and reinforce that structured exercise programs
effectively  enhance  firefighters'  physical
capabilities. These results highlight the
importance of implementing such interventions to
promote health and occupational performance in

this critical profession.

Furthermore, the included studies used
standardized assessment tools, allowing separate
meta-analyses for each fitness variable. The high
methodological quality of these studies further
strengthens the validity and reliability of the
results. Egger’s test showed no evidence of

publication bias.

The analysis also revealed low heterogeneity
among studies, indicating consistency in
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assessment methods, exercise types, training
volume and intensity, supervision, sample
characteristics, session durations, exercise nature,
and overall program length. This strong
consistency enhances the generalizability of the
conclusions, further underscoring the value of
exercise interventions in improving firefighters’

physical fitness.
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(1) “Exercise training: OR “Exercise therapy” OR “Physical exercise” OR
“Exercise” OR “Exercise program” OR “Exercise workout” OR “Training” OR
“Training program”; AND (2) “Firefighter” OR “Fireman” OR “Firewoman”
OR “Fire service personnel” OR “Fire rescue worker” OR “Fire suppression
officer” OR “Fire brigade member” OR “Emergency responder” OR “Fire
safety officer”.

1. Preferred Reporting Items for Systematic Reviews and Meta-
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2. PubMed, Scopus, CENTRAL (the Cochrane Central Register of
Controlled Trials), Web of Science
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