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Comparison and relationship between physical fitness indicators and work
ability with mir- a133 gene expression in firefighters of the Fire Department
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ABSTRACT

Objective: Physical fitness plays a vital role in improving efficiency, reducing occupational
injuries, and improving operational performance in high-risk jobs, especially among firefighters.
The aim of the present study was to compare and correlate physical fitness indicators and work
ability with the expression of a 133 miR in firefighters of the Fire Department.

Methodology: The present study was of an applied type and descriptive-analytical in terms of
research method. The statistical population was all firefighters of the Shiraz Fire Department, of
which 20 (10 administrative posts, 10 operational posts) were selected from 24 stations and 12
fire stations that were willing to cooperate using the accessible sampling method. Physical
fitness and work ability indices were examined using the WAI questionnaire and miR-133a
expression was examined using the Real-time PCR method. Data analysis was performed using
the Shapiro-Wilk, Pearson, and independent t-tests by SPSS27, and the significance level was
considered to be P<0.05.

Results: There was no significant relationship between miR-133a expression and work ability
and physical fitness indices in the studied groups. There was also no significant difference in
work ability (P=0.1), mid-body muscular endurance (P=0.09), upper body muscular endurance
(P=0.2), and flexibility (P=0.4) in the operational and administrative groups, but there was a
significant difference between maximal oxygen consumption and miR-133a expression among
firefighters in the operational and administrative groups (P=0.02).

Conclusion: Changes in miR-133a may indicate molecular adaptations of firefighters to
occupational stress; therefore, it is suggested that future studies focus on its role as a biomarker
for assessing chronic physiological adaptations.
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Extended Abstract

Introduction and State of Problem
irefighters are considered at-risk individuals in terms of mortality from
cardiovascular diseases during work, and their level of physical fitness can reduce
the risk of mortality and prevalence of cardiovascular disease and improve the
status of cardiovascular risk factors; therefore, studying and identifying miRNAs
that have a regulatory role in multiple biological systems of the body and are
known as diagnostic and therapeutic biomarkers in various diseases is very

important. The aim of the present study is to compare and correlate physical fitness indicators

and work ability with mir-133a gene expression in firefighters of the fire department.

Methodology

The statistical population was all firefighters of the fire department, from which 20 people (10
people with administrative positions and 10 people with operational positions) were selected
based on accessible sampling and voluntarily. Initially, the subjects completed the consent form
in this research design. Physical fitness indices were evaluated. Also, the ability to perform
work was examined using the Work Ability Index (WAI) questionnaire. In addition, the
expression of the mir-133a gene was evaluated using the Real-time PCR method. After proving
that the data distribution was normal using the Shapiro-Wilk test, the Pearson correlation test
was used to examine the correlation between variables and the independent t-test was used to
compare groups. A significance level of (P<0.05) was considered. All statistical methods were
performed using SPSS version 27.

Results

Firefighters in the operational department had higher maximum oxygen consumption (39.64),
upper body muscular endurance (18.2), middle body muscular endurance (52.6), flexibility
(74.4) and work ability (6.50) than the administrative group. While the expression of the mir-
133a gene (2.296) in the administrative group had a higher mean than the operational group.
The present results also showed that there was no significant relationship between the
expression of the a-133 gene and the ability to perform work in the operational (r=0.351;
P=0.319) and administrative (r=0.075; P=0.838) groups. In addition, there was no significant
relationship between mir-133a gene expression and upper body muscular endurance
(administrative group (r = 0.322; P = 0.364) and operational group (r = 0.371; P = 0.291), mid-
body muscular endurance (administrative group (r = 0.165; P = 0.649) and operational group (r
= 0.030; P = 0.933), flexibility (administrative group (r = 0.273; P = 0.446) and operational
group (r = 0.298; P = 0.403), and maximal oxygen consumption (administrative group (r =
0.383; P =0.275) and operational group (r = -0.067; P = 0.854). The present results also showed
that there was no significant relationship between the ability to perform work and physical
fitness indices in both operational and administrative groups. By comparing the research
variables in pairs, it was also determined that there was no significant difference between the
ability to perform work, mid-body muscular endurance, upper body muscular endurance, and
flexibility in the operational and administrative groups, but a significant difference was
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observed between the maximum oxygen consumption (P=0.03) and the expression of the mir-
133a gene (P=0.02) among firefighters in the operational and administrative groups.

Discussion and Conclusion

The results of this study show that there is no significant relationship between physical fitness
variables and mir-133a gene expression and work ability in the administrative and operational
groups of firefighters. However, pairwise comparisons showed that mir-133a gene expression
was significantly reduced in the operational group, while a significant increase in Vo2max was
observed in the operational group. According to the results of the present study, it seems that
among physical fitness factors, aerobic fitness with cardiovascular performance conditions
through measurements of mir-133a levels can be a key and important factor for warnings of
cardiac risks for firefighters. However, it seems that for a desirable and practical result, it is
better to measure mir-133a levels at different times. To better understand these relationships, it
is suggested that further research be conducted by considering various other factors. These
results indicate that in order to improve the health and performance of firefighters, other factors
that may have a greater impact on gene expression should be considered.

Originality/Value

The originality of this study is modest, as it explores known associations between physical fitness, work
ability, and mir-133a gene expression in a specific occupational group. Its value lies in applying
molecular analysis to firefighters, who face high cardiovascular risks, an area with limited regional data.
Although the results did not show significant relationships, they provide preliminary evidence that mir-
133a expression may respond differently to physical demands. This research offers a starting point for
future investigations using larger samples and longitudinal designs to clarify these biological interactions.

Research Limitations/Implications

The small sample size and available sampling method introduce potential bias and limit the
generalizability of the findings. The assessment of firefighters’ performance was limited to physical
fitness indicators and the WAI questionnaire and does not provide a complete picture of operational
efficiency. Also, the cross-sectional nature of the study only allows for the inference of simultaneous
relationships (correlations) and limits the ability to draw conclusions about causal relationships between
miR-133a and physical indicators.
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Table4. Results of Pearson correlation test regarding the relationship between physical fitness indicators
and miR-133a expression
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