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The aim of the present study was to investigate postural abnormalities
among male and female students in upper secondary schools in District
12 of Tehran. The present study was descriptive and cross-sectional in
design. In this study, 200 participants were included as the sample and
were selected voluntarily using a cluster-random sampling method.
Using a posture grid and the New York test, the postural status of the
participants was evaluated from the lateral, posterior, and anterior views.
The results of this study showed that 50% of the boys and 70% of the
girls had postural abnormalities. The prevalence of scoliosis was higher
among boys. In contrast, rounded shoulders, kyphosis, lordosis, genu
valgum, genu varum, flat foot, and hallux valgus were more prevalent
among girls. The differences in frequency distribution between girls and
boys were statistically significant at the P < 0.01 level. Furthermore, no
significant differences were observed between girls and boys regarding
abnormalities such as flat back and forward head posture. In conclusion,
considering the high prevalence of postural abnormalities among
students, serious attention to providing the necessary conditions for
correcting these abnormalities appears essential.
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Extended Abstract

Introduction

Body posture is considered a fundamental component of musculoskeletal health and
biomechanical efficiency because it reflects the balance between skeletal alignment, muscular function,
and neuromuscular coordination. Proper posture during standing and sitting contributes to optimal
function of body systems, reduces muscular fatigue, and preserves mechanical efficiency of the
musculoskeletal system. Conversely, postural deviations may lead to spinal malalignment, muscle
shortening, muscular imbalance, and functional impairment (Lee et al., 2014). Previous evidence has shown
that physical posture is associated not only with physical well-being but also with psychological health
and body image perception among adolescents. Postural abnormalities may negatively affect self-
confidence and social functioning in young individuals (Alnabi, 1999). Skeletal health is continuously
influenced by environmental conditions, lifestyle habits, occupational factors, and cultural patterns, all of
which may contribute to the development of musculoskeletal disorders (Daneshmandi & Sardar, 2005).
Inadequate awareness regarding correct body posture, together with sedentary behavior and insufficient
movement during childhood and adolescence, has increased the prevalence of postural abnormalities
among school students (Eghbali, 1999).

School-aged adolescents are particularly vulnerable to postural disorders because they spend
considerable time in static positions such as sitting in classrooms, studying, or using digital devices. In
addition, inappropriate ergonomic conditions in schools, improper use of school bags, unsuitable
footwear, and poorly designed desks and chairs may contribute substantially to musculoskeletal
deviations. Studies have indicated that school furniture may account for postural abnormalities in
approximately 45% of students. Furthermore, carrying school bags heavier than 10% of body weight may
reduce step length, increase gait frequency, and promote forward head posture and trunk inclination
(Lotfatkar et al., 2021). The vertebral column plays a critical role in maintaining postural stability because
it acts as the central axis of the body and protects the spinal cord while resisting vertical and mechanical
forces during daily and athletic activities (Tandnovis, 2000). Functional abnormalities of the spine may
arise from inappropriate sitting habits, incorrect methods of carrying objects, sedentary lifestyle, and poor
movement patterns during growth periods (Mahdavinejad, 1999).

From the perspective of corrective exercise and sports pathology, postural abnormalities are not
merely cosmetic issues; rather, they represent disturbances in musculoskeletal balance that may affect
physical performance and long-term health outcomes. During adolescence, rapid growth, increased
educational demands, prolonged technology use, and reduced physical activity create conditions that may
intensify postural dysfunction. Therefore, early screening and identification of postural deviations among
students are important for planning preventive and corrective interventions. Previous epidemiological
investigations have demonstrated varying prevalence rates of spinal and lower-extremity abnormalities
among adolescents. Kratenova et al. reported that 38.3% of school students exhibited poor posture, with
scapular protrusion, lumbar lordosis, and kyphosis among the most common abnormalities (Kratenova et
al., 2007). Ramalingam et al. found that although most high-school students were aware of correct posture,
postural deviations remained prevalent, particularly among boys (Ramalingam et al., 2017). Similarly, Nery
et al. documented scoliosis and trunk asymmetry among adolescents, identifying trunk asymmetry as one
of the most frequent musculoskeletal deviations (Nery et al., 2010).
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Another important contributing factor is prolonged sitting behavior. Students often spend
extensive periods sitting in classrooms or in front of computers, which may shorten posterior chain
muscles and alter pelvic alignment, eventually resulting in lumbar and pelvic deviations (Coelhoa et al.,
2014). Health authorities have also identified musculoskeletal disorders and obesity as common health
problems among adolescents (Ministry of Health, 2013). Screening studies in Poland indicated that
approximately 50-60% of children and adolescents had postural abnormalities and nearly 10% were at
risk for progressive spinal deformities (Kowalski & et al., 2014). Despite the importance of early diagnosis,
evidence suggests that most students never undergo postural screening during their school years (Grimes
& Legg, 2004).

The present study focused on students in District 12 of Tehran, an area characterized by high
population density and limited school sports facilities. Since environmental and ergonomic conditions
may influence postural health, examining the prevalence of abnormalities in this population may provide
practical evidence for preventive school-based interventions. Therefore, the purpose of this study was to
investigate the prevalence of postural abnormalities among male and female high-school students in
District 12 of Tehran and to compare the frequency of abnormalities between genders.

Methods and Materials

This study employed a descriptive cross-sectional design and was conducted as a field
investigation to evaluate the prevalence of postural abnormalities among male and female students in the
second level of high school in District 12 of Tehran. The statistical population consisted of high-school
students enrolled in this district. The sample included 200 students, comprising 100 girls and 100 boys,
who were selected using multistage cluster random sampling and voluntary participation. Several schools
were first selected as clusters, and eligible students from selected classes participated in the study after
providing consent. Inclusion criteria included enrollment in high school, absence of acute musculoskeletal
injuries during assessment, no history of major spinal or lower-limb surgery, and the ability to stand
independently during evaluation procedures. Students with severe pain, movement limitations, or inability
to cooperate with the assessment process were excluded.

Assessment of postural status was conducted using a checkerboard grid and the New York Posture
Test. The checkerboard grid measured 200 x 100 cm and consisted of five-centimeter squares that
facilitated the evaluation of body symmetry and alignment from anterior, posterior, and lateral views. The
New York Posture Test was used as a screening instrument for evaluating postural condition. In this
method, participants were classified into three levels of posture status including normal, moderate
abnormality, and severe abnormality, scored as 0, 1, and 2 respectively. The abnormalities assessed in the
study included forward head posture, uneven shoulders, scoliosis, kyphosis, flat back, lumbar lordosis,
genu valgum, genu varum, flat foot, and hallux valgus.

Prior to data collection, evaluators reviewed the assessment procedures and diagnostic criteria to
reduce observer bias and improve consistency. Students stood barefoot in a natural standing position in
front of the checkerboard grid. Evaluations were conducted from anterior, posterior, and lateral views
while participants maintained their habitual posture without voluntary correction. Forward head posture,
uneven shoulders, kyphosis, scoliosis, lordosis, and flat back were evaluated using the grid, plumb line,
and New York Posture Test. Genu valgum and genu varum were assessed based on the distance between



knees and ankles, whereas flat foot and hallux valgus were evaluated according to foot arch structure and
toe deviation.

To improve data accuracy, assessments were performed under relatively standardized conditions,
and the positioning of participants was explained consistently to all students. Data were immediately
recorded after evaluation to minimize recording errors. Since the checkerboard grid and New York Posture
Test function primarily as screening instruments, the findings were interpreted as indicators of potential
postural abnormalities, and referral to orthopedic or corrective exercise specialists was recommended in
severe or suspicious cases.

Descriptive statistics including frequency, percentage, and distribution tables were used to
summarize the data. The chi-square test was employed to compare the prevalence of postural
abnormalities between male and female students. Statistical significance levels of 0.05 and 0.01 were
considered. Data analysis was performed using SPSS and Excel software.

Findings

The findings demonstrated that postural abnormalities were highly prevalent among the students
studied. Overall, 50% of boys and 70% of girls exhibited at least one postural abnormality, indicating that
abnormal posture was more common among female students. The most prevalent abnormality among boys
was uneven shoulders, observed in 22% of participants, whereas scoliosis showed the lowest prevalence
at 4%. Among girls, uneven shoulders also represented the most common abnormality with a prevalence
of 40%, while scoliosis showed the lowest prevalence at 3%.

Forward head posture was observed in 18% of boys and 17% of girls, indicating relatively similar
prevalence between genders. Lumbar lordosis was detected in 12% of boys and 27% of girls, suggesting
that the prevalence of lordosis among girls was more than double that observed in boys. Kyphosis was
reported in 10% of boys and 13% of girls. Genu varum was observed in 15% of boys and 17% of girls,
while genu valgum was identified in 12% of boys and 8% of girls. Flat foot prevalence was 9% among
boys and 18% among girls. Hallux valgus was identified in 10% of boys and 26% of girls.

The chi-square analysis revealed statistically significant gender differences in uneven shoulders,
lumbar lordosis, and hallux valgus at the 0.01 significance level. However, no statistically significant
differences were observed between boys and girls in forward head posture, flat back, scoliosis, kyphosis,
genu varum, genu valgum, or flat foot. Although flat foot prevalence appeared higher among girls, the
chi-square value did not exceed the threshold for statistical significance.

The graphical comparison of prevalence rates further illustrated that uneven shoulders, lumbar
lordosis, flat foot, and hallux valgus were more frequent among girls, whereas scoliosis and genu varum
were slightly more prevalent among boys. Overall, the findings indicated a considerable burden of postural
abnormalities among adolescents in District 12 of Tehran, with female students generally showing higher
prevalence rates in several abnormalities.

Discussion and Conclusion

The present study demonstrated a high prevalence of postural abnormalities among high-school
students in District 12 of Tehran, particularly among girls. The findings suggest that postural deviations
are common during adolescence and may represent an important school health concern. Uneven shoulders
emerged as the most prevalent abnormality in both genders, while lumbar lordosis, flat foot, and hallux
valgus were considerably more common among female students. These results may reflect the combined
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effects of prolonged sitting, inappropriate ergonomic conditions, asymmetrical carrying of school bags,
reduced physical activity, and increased use of digital devices among adolescents.

The greater prevalence of lumbar lordosis among girls may also be associated with gender-related
differences in physical activity patterns, muscular strength, and developmental characteristics during
adolescence. Nevertheless, because the present study did not directly evaluate variables such as body mass
index, school bag weight, physical activity level, footwear type, or duration of digital device use, causal
interpretations should be made cautiously.

The findings of this study are generally consistent with previous investigations reporting high
prevalence rates of postural abnormalities among school-aged populations. Variations between studies
may be related to differences in assessment techniques, diagnostic criteria, age groups, lifestyle
characteristics, and ergonomic conditions in different educational settings. The current results reinforce
the importance of early postural screening in schools and highlight the need for preventive and corrective
interventions during adolescence.
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