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ABSTRACT

S This study aimed to investigate and compare the postural and
Article Info: musculoskeletal status of male and female athletes on the Iranian national shooting
team. lIdentifying potential abnormalities and understanding gender-specific
differences within this elite population can help inform necessary strategies for
Accepted: 26 May 2025 improving and maintaining musculoskeletal health, as well as optimizing athletic
Available Online: 26 May 2025 performance in shooting.

This applied, cross-sectional, and comparative study was conducted on 32
athletes (16 females and 16 males) from the Iranian national shooting team, each
with at least five years of membership and national championship titles. Postural
and musculoskeletal abnormalities—including lateral head deviation, uneven
shoulders, scoliosis, lateral pelvic tilt, ankle eversion, forward head posture,
kyphosis, sway-back posture, abdominal ptosis, lumbar lordosis, genu varum, genu
valgum, pes planus, pes cavus, and intoeing—were assessed using the New York
Posture Rating Chart, a posture grid, a plumb line, and calipers. Data were analyzed
using descriptive statistics and the Chi-square test, with significance set at P <0.05.

Keywords: (RTRIE A statistically significant difference was observed between male and female
athletes only in the prevalence of lateral head deviation (P = 0.025), which was more
common among males. No significant gender differences were found in other
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Postural alignment,

Musculoskeletal postural or musculoskeletal abnormalities. Most athletes exhibited normal posture
abnormalities, Elite athletes, in indicators such as scoliosis, kyphosis, and lateral pelvic tilt. However, conditions
Shooting sports, Gender like lumbar lordosis, genu varum, and pes planus were observed in both groups,
differences though without significant gender-based differences.

Elite male and female athletes of the Iranian national shooting team
generally demonstrate favorable postural and musculoskeletal health. Nevertheless,
the higher prevalence of lateral head deviation in males and the presence of
abnormalities such as lordosis and lower limb deviations in both sexes merit
attention. Regular screening, early detection of abnormalities, and implementation
of targeted corrective interventions are essential for injury prevention, health
maintenance, and performance enhancement in competitive shooters.
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1. Introduction

Optimal body posture is a cornerstone of musculoskeletal health and peak physical performance, especially
in sports that demand high levels of stability, precision, and motor control (1, 3). Deviations from ideal
posture—referred to as postural and musculoskeletal abnormalities—can result in imbalanced mechanical
loading of joints, inefficient movement patterns, reduced athletic performance, and an increased risk of
injury. For elite athletes, maintaining ideal postural alignment and musculoskeletal integrity is critical, as
it directly influences the execution of sport-specific techniques and plays a key role in injury prevention.
Shooting is a sport characterized by prolonged static, and often asymmetrical, postures that require
exceptional body stability, mental focus, and neuromuscular coordination (12). The repetitive and sustained
nature of these postures, along with asymmetrical loading caused by equipment and the need to maintain
balance on a narrow base of support, can impose significant stress on the musculoskeletal system. Previous
studies suggest that certain shooting stances may contribute to spinal misalignments and muscular
imbalances (19). Despite the importance of these factors, comprehensive research on the postural and
musculoskeletal status of elite shooters—particularly with respect to gender-specific differences—remains
limited. Therefore, this study aimed to assess and compare the postural and musculoskeletal profiles of
male and female athletes on the Iranian national shooting team. Identifying potential abnormalities may
support the development of targeted interventions to promote musculoskeletal health and optimize athletic
performance.

2. Methods

This cross-sectional, comparative study included 32 elite athletes (16 males and 16 females) from the
Iranian national shooting team, selected through convenience sampling. All participants had a minimum
of five years of national team membership and a record of podium finishes in national championships or
participation in international competitions, as verified by the federation and coaching staff. Athletes with
a history of musculoskeletal surgery or underlying systemic diseases were excluded. Postural and
musculoskeletal assessments were conducted by an experienced examiner at the National Shooting
Federation’s training academy. The evaluated parameters included lateral head deviation, uneven
shoulders, scoliosis, lateral pelvic tilt, external ankle deviation, forward head posture, kyphosis, sway-back
posture, abdominal ptosis, lumbar lordosis, genu varum, genu valgum, pes planus, pes cavus, and internally
rotated feet. Assessments were carried out using the New York Posture Rating Chart, a posture grid, a
plumb line, and calipers, following established protocols (23, 24, 29). The New York Posture Rating Chart
classifies postural alignment as normal (5 points), mild abnormality (3 points), or severe abnormality (1
point). Data were analyzed using SPSS version 22. Descriptive statistics, the Kolmogorov—Smirnov test
for normality, and the Chi-square test were employed to compare categorical variables between genders.
Statistical significance was set at p < 0.05.

3. Results

Postural assessments were conducted using the New York Posture Rating Test, in which scores of 5, 3, and
1 indicate normal posture, mild deviation, and severe deviation, respectively. Inferential analysis using the
Chi-square test revealed a statistically significant gender difference only in lateral head deviation (p =
0.025). Specifically, all female athletes demonstrated normal head posture, whereas several male athletes
exhibited lateral head deviation. For the remaining 14 assessed abnormalities, no significant gender
differences were found. Most athletes displayed normal posture in several parameters, including scoliosis,
kyphosis, and lateral pelvic tilt. However, abnormalities such as lumbar lordosis, genu varum (bowlegs),
and pes planus (flat feet) were present in some athletes of both genders, though these differences were not
statistically significant (Table 1).

4. Conclusion
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This study demonstrated a generally favorable postural and musculoskeletal status among elite Iranian
shooters, with one notable gender-specific finding: male athletes exhibited a significantly higher
prevalence of lateral head deviation. This abnormality is particularly critical in a precision sport like
shooting, which depends on consistent head and eye alignment for accurate aiming (19). Several factors
may contribute to this deviation, including anthropometric differences in the neck and shoulder girdle,
variations in weapon handling ergonomics, adopted shooting techniques, and disparities in the functional
capacity of cervical and shoulder musculature between genders (12). The static and asymmetrical nature
of the shooting stance, if not counterbalanced through proper conditioning and corrective training, can lead
to muscle imbalances and reinforce postural deviations over time. While most other assessed parameters
did not show statistically significant gender differences and were within normal limits, non-significant
occurrences of abnormalities such as lumbar lordosis, genu varum (bowlegs), and pes planus (flat feet)
were observed in both male and female athletes. These findings warrant consideration for injury prevention
strategies and performance optimization (18, 20). The results are partially consistent with previous studies
that have reported gender-based postural differences among athletes (35), but also suggest that the effects
of high-level training may mitigate some postural disparities commonly observed in the general population.
Limitations of this study include the relatively small sample size and its cross-sectional design, which limits
causal inferences. Future studies should incorporate larger samples and longitudinal designs to explore
postural and musculoskeletal adaptations over time, particularly in relation to specific shooting disciplines
and training loads.

Table 1. Descriptive statistics of postural and musculoskeletal status in male and female shooters based on the

New York Test

Shooters Women Men
Postural and Musculoskeletal Status M SD M SD
Lateral Head Deviation (score) 5 - 4.12 1.25
Uneven Shoulders (score) 5 - 4.87 0.50
Scoliosis (score) 5 - 5 -
Lateral Pelvic Tilt (score) 5 - 5 -
External Ankle Deviation (score) 5 - 4.87 0.50
Forward Head Posture (score) 5 - 4.87 0.50
Kyphosis (score) 5 - 5 -
Sway-Back (score) 5 - 5 -
Abdominal Ptosis (score) 5 - 4.62 0.80
Lumbar Lordosis (score) 2.25 1 2.87 154
Genu Varum (Bow-legs) (score) 4.87 0.50 4.37 1.40
Genu Valgum (Knock-knees) (score) 5 - 5 -
Pes Planus (Flat Feet) (score) 4.50 0.89 4.37 1.40
Pes Cavus (High-Arched Feet) (score) 4.87 0.50 5 -
Internally Rotated Feet (score) 5 - 5 -

[Normal (Good) = 5 points, Moderate (Mild) deviation = 3 points, Severe (Poor/Weak) deviation = 1 point]
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