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Article Info:

Received: 28 Oct 2024 Introduction: Firefighters are at risk of musculoskeletal problems due to their unique work-
Accepted: 19 Jan 2025 ing conditions and intense physical activities. These problems include changes in balance
Available Online: 18 Mar and the natural curvature of the spine, such as lumbar and cervical lordosis and thoracic ky-
2025 phosis. This study investigated the relationship between balance and changes in firefighters’
lumbar lordosis, cervical lordosis, and thoracic kyphosis.

Methods: This descriptive-analytical cross-sectional study was conducted on firefighters
in Mashhad. The balance tests developed by Ponakoli and colleagues were used to assess
balance. Spinal curvature was also assessed using a kyphometer to measure kyphosis, a
flexible ruler for lordosis, and a lateral radiography method to measure cervical curvature.
Data analysis was performed using the Pearson correlation test and SPSS software version
22 at a significance level of 0.05.

Results: The results of the Pearson correlation test indicated a significant relationship be-
tween functional balance and the angles of forward head posture (p = 0.007, r = 0.234),
lordosis (p = 0.0001, r = 0.313), and kyphosis (p = 0.048, r = 0.174) in firefighters. The
results of the multiple regression analysis showed that among the variables of forward head
posture, lordosis, and kyphosis, lordosis had the most significant positive effect on func-
tional balance, with a coefficient of 0.85 and a significance level of 0.0001, making it the
strongest predictor of this variable.

Discussion: findings of this study indicated that the functional balance of firefighters is
significantly associated with changes in lumbar lordosis, cervical lordosis, and thoracic
kyphosis. Among these variables, lordosis was the strongest predictor of functional balance,
Key Words: showing a positive and significant impact. Forward head posture also had a positive effect,
Balance, Lumbar Lordosis, whereas kyphosis did not demonstrate a significant influence. These results highlight the
Cervical Lordosis, importance of spinal posture, particularly lordosis, in improving the functional balance of
Thoracic Kyphosis. firefighters.
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Introduction:

irefighting is considered one of the

essential yet high-risk professions,

where individuals are constantly ex-
posed to harsh physical conditions, environmental
hazards, and psychological pressures. The nature
of activities in this field includes carrying heavy
equipment, working in smoke-filled and high-
temperature environments, and requiring rapid
responses in emergencies. Therefore, maintaining
physical fitness, functional balance, and proper
posture is paramount for this group. In this regard,
the postural structure of the individual, especially
in the spinal region, is one of the most critical fac-
tors affecting the ability to perform occupational
tasks and preventing musculoskeletal injuries.

The spine has natural curves, including cervical
lordosis, thoracic kyphosis, and lumbar lordosis.
These curves help evenly distribute pressure and
load throughout the body and assist in maintaining
the body’s center of gravity. Alterations in these
curves, whether increased or decreased, can lead
to pain, postural misalignment, and ultimately re-
duced functional balance. Postural deviations can
negatively affect firefighters’ balance and perfor-
mance when they are limited in movement due to
wearing heat-resistant clothing and carrying oxy-
gen tanks.

Various studies have shown that forward head
posture (FHP) is associated with dynamic and
static balance impairments. This condition, often
due to poor daily habits or occupational demands,
causes a shift in the center of gravity, increases
the load on the cervical spine, and disrupts sen-
sorimotor functioning. Additionally, lumbar lor-
dosis plays a crucial role in regulating overall
body posture, and abnormalities in this area are
associated with balance impairments, chronic
lower back pain, and an increased risk of falls.
Although numerous studies have examined these
postural abnormalities in general populations, spe-
cific research on firefighters with unique physical
demands is limited. This research gap motivated
the present study, which aims to investigate the re-
lationship between natural spinal curves (forward

head angle, lumbar lordosis, and thoracic kypho-
sis) and functional balance among male firefight-
ers in Mashhad

Methods:

The present descriptive and correlational study
examines the relationship between postural vari-
ables and functional balance. The statistical popu-
lation consisted of all professional firefighters
working in various stations across Mashhad, with
approximately 200 individuals at the time of data
collection. Using the Morgan table, a sample size
of 130 participants was determined and selected
through simple random sampling. Inclusion crite-
ria included general health, independent walking
ability, absence of neurological, muscular, or skel-
etal conditions affecting performance, and no his-
tory of spinal surgery. Additionally, participants
were instructed to abstain from caffeine, alcohol,
or sedatives for at least 24 hours prior to testing.

After obtaining written informed consent, de-
mographic data, including age, height, weight,
and body mass index (BMI), were recorded. Lum-
bar lordosis was measured using a flexible ruler
following the Youdas method; thoracic kyphosis
was assessed using an Iranian kyphometer; and
forward head angle was measured with a goni-
ometer. Functional balance was evaluated using a
test designed to simulate actual firefighting tasks,
including obstacle navigation, walking on narrow
surfaces, and carrying heavy equipment within a
specified time frame. Movement errors were also
accounted for in the final score. The data were an-
alyzed using SPSS software with statistical tests,
including the Kolmogorov—Smirnov test for nor-
mality, Pearson correlation, and multiple regres-
sion analysis.

Results:

In the descriptive section, participants’ aver-
age age was 39.6 years, with an average weight
of 79.9 kilograms, a height of 1.78 meters, and a
body mass index (BMI) of 25.2. The average for-
ward head angle was 43.44 degrees, lumbar lordo-
sis was 45.12 degrees, and thoracic kyphosis was
37.97 degrees. The mean score for functional bal-
ance was 24.25.

368



https://jpm.hums.ac.ir
https://jpm.hums.ac.ir/
https://jpm.hums.ac.ir/

. Journal of

Preventive Medicine

The Kolmogorov—Smirnov test showed that
the data for all variables followed a normal dis-
tribution (P>0.05). Pearson correlation analysis
indicated a significant positive relationship be-
tween functional balance and forward head angle
(r=0.234, P=0.007), lumbar lordosis (r=0.313,
P<0.001), and thoracic kyphosis (r=0.174, P=
0.048).

Multiple regression analysis revealed that lum-
bar lordosis, with a coefficient of =0.85, was the
strongest predictor of functional balance. The for-
ward head angle also had a positive and signifi-
cant effect (3=0.46). However, thoracic kyphosis
(B=0.29) did not show a statistically significant
effect.

Conclusion:

This study demonstrated that firefighters’ func-
tional balance is significantly influenced by their
postural alignment, particularly lumbar lordosis
and forward head posture. A more natural lumbar
curve is associated with better balance, while de-
viations in this curve may lead to instability and an
increased risk of injury. Although thoracic kypho-
sis did not show a significant effect in this study, it
may play a more important role in specific popu-
lations. Given the critical role of balance in pre-
venting falls and occupational injuries, postural
assessment and correction should be considered
essential components of preventive health pro-
grams in firefighting organizations.
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