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Introduction The increasing prevalence of childhood obesity has been associated with adverse

effects on motor performance and postural control. The present study aimed to compare static and
dynamic balance performance between obese and non-obese 10-year-old girls.

Methods The study sample consisted of 60 ten-year-old girls from elementary schools in Sirjan
County, who were selected using purposive sampling (mean age: 10.47 + 0.21 years; mean height:
141.68 £ 17.37 cm; mean body mass: 56.51 + 17.70 kg). Static balance was assessed using the
Stork test, while dynamic balance was evaluated using the Star Excursion Balance Test (SEBT).
Data were analyzed using SPSS software. After confirming data normality and homogeneity of

Dynamic balance
Obesity
Girls

variances, independent samples t tests were applied to compare the two groups. The level of
statistical significance was set at 0.05.

Results The findings indicated that obese girls demonstrated significantly poorer static balance
compared with non-obese peers (45.94 + 12.38 vs. 10.62 + 12.78 s; p < 0.001). Dynamic balance
performance was also significantly lower in the obese group (165.39 £ 26.01% vs. 159.68 +
55.25% of lower limb length; p < 0.05). In the SEBT, significant differences were observed in all
reach directions except for the anteromedial and medial directions, where no statistically
significant differences were found between groups

Conclusion Increased body weight and obesity-related structural alterations, such as spinal
kyphosis and reduced medial longitudinal arch of the foot, negatively affect both static and
dynamic balance performance in obese girls. These findings highlight the importance of
preventive strategies and balance-oriented exercise interventions for obese children to reduce the
risk of falls and movement-related injuries.
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Extended Abstract

Introduction

he Obesity and overweight have become major public health concerns worldwide in recent

decades. Social development, lifestyle changes, reduced physical activity, and increased

sedentary behaviors are among the primary factors contributing to the growing prevalence of

obesity. Obesity is generally defined as a condition in which body weight exceeds the ideal
weight by at least 20 percent. Body Mass Index (BMI) is one of the most widely used indicators for
assessing weight status and is interpreted in children according to age, sex, and height. In Iran, changes in
dietary habits, reduced outdoor play and physical activities, and increased use of electronic devices have
contributed significantly to the rise of obesity and overweight among children. Research has shown that
childhood obesity is associated with numerous physical, psychological, and social consequences. In
addition to negatively affecting physical health, obesity may impair academic performance, social
interactions, and participation in sports and physical activities while increasing the risk of movement-
related injuries. From a musculoskeletal perspective, excess body weight places additional stress on joints
and soft tissues, increasing the likelihood of injuries and movement disorders. Obese children often
experience greater difficulty performing fundamental movements such as bending, kneeling, lifting, and
carrying objects. These limitations can reduce mobility, functional capacity, and participation in daily
physical activities. Biomechanical studies have demonstrated that obesity alters movement patterns and
affects the functioning of the musculoskeletal system. Such changes have been observed in activities
including walking, running, and other basic movements and are often associated with reduced balance and
postural stability. One of the most concerning consequences of childhood obesity is impaired balance
control, which may increase the risk of falls and related injuries such as fractures. Balance is a fundamental
component of motor performance and plays a critical role in the safe execution of daily activities. Poor
balance may reduce children's willingness and ability to participate in physical activities, creating a cycle
that further contributes to obesity. Moreover, balance is considered a prerequisite for the development of
fundamental motor skills such as running, jumping, throwing, and catching. Since these skills form the
basis for participation in active play, impairments in balance may negatively affect children's physical,
social, cognitive, and emotional development. Balance can be classified into two categories: static and
dynamic. Static balance refers to the ability to maintain body stability while remaining stationary, whereas
dynamic balance refers to maintaining stability during movement. Numerous studies have reported that
increased levels of obesity are associated with poorer static and dynamic balance in children. However,
many of these investigations have relied primarily on questionnaires rather than objective functional and
field-based assessments, which are generally considered more accurate for evaluating motor abilities. In
Iran, only a limited number of studies have examined balance performance in obese children using practical
assessment methods. Despite the recognized importance of balance for healthy growth and motor
development, relatively few studies have specifically compared static and dynamic balance in obese and
non-obese children, particularly within the Iranian population. Furthermore, some research has suggested
that girls may demonstrate lower balance performance than boys, potentially increasing their risk of fall-
related injuries. Therefore, investigating balance among girls is especially important. Considering the
scarcity of field-based studies that simultaneously evaluate static and dynamic balance in obese and non-
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obese children, the present study was conducted to compare these two aspects of balance in 10-year-old
obese and non-obese girls.

Method

This causal-comparative and applied study investigated the relationship between obesity and balance in 60
ten-year-old girls from Sirjan. Participants, with an average age of 10.47 years, height of 141.68 cm, and
weight of 56.51 kg, having no recent lower limb injury history, were purposefully chosen. After obtaining
consent, Body Mass Index (BMI) was calculated using a stadiometer and a digital scale. Obesity
classification was performed based on CDC criteria (BMI > 95th percentile for obese and Sth < BMI < 85th
percentile for non-obese). Despite BMI’s limitations in precisely determining body composition, it was
employed due to its ease of use and comparability with prior research. Static balance was assessed via the
“Stork Test” (one-leg standing). In this test, the participant endeavored to maintain balance on their
dominant leg with eyes closed for the longest possible duration. The best recorded time from three trials
was considered the final score. Dynamic balance was measured using the Star Excursion Balance Test
(SEBT). This method involved the individual maintaining balance on one leg while reaching with the other
leg in eight different directions to the maximum possible distance. The average reach distances in each
direction were calculated and subsequently normalized by lower limb length to determine the final score
for each direction. A statistical significance level of 0.05 was set for data analysis. For data analysis, the
SPSS statistical software was utilized. Prior to conducting inferential analyses, the prerequisites for using
parametric tests were examined. The normality of data distribution for all variables in both groups was
confirmed using the Kolmogorov-Smirnov test (p > 0.05), and the equality of variances was also confirmed
with Levene’s test (p > 0.05). Consequently, an independent samples t-test was employed to compare the
mean static and dynamic balance variables between the obese and non-obese groups. The significance level
for the tests was set at 0.05.

Result

Non-obese children had better static balance compared to obese children (p<0.001). Furthermore, the non-
obese group also exhibited better dynamic balance than the obese group (p<0.05), with obese children
showing poorer performance in most directions of the SEBT.

Table 1: Mean and standard deviation of scores obtained in various balance indices during the Star Balance Test

Region Obese (Mean = SD)  Non-Obese (Mean £ SD)  p-value

Anterior 104.10 £ 18.77 114.71 £17.87 0.005*
Anteromedial = 116.15 +25.69 123.75 £20.80 0.015

Medial 141.30 +33.58 143.35+21.77 0.780

Posteromedial 120.13 +22.21 132.95 +19.77 0.007*
Posterior 116.84 +£20.42 133.04 +£22.81 0.001*
Posterolateral  102.77 +19.53 11522 £21.15 0.002*
Lateral 80.01 +£21.96 105.26 £ 16.06 0.001*
Anterolateral 68.71 £10.86 83.86 +20.67 0.001*
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Discussion

This study shows that obesity negatively affects both static and dynamic balance in children, whereas
normal-weight or underweight children demonstrate better balance abilities. These findings have important
implications for childhood obesity interventions. Understanding the link between obesity and poor balance
helps design holistic programs that address not only weight management but also motor function and
balance. Children with balance issues often struggle in sports and group games, leading to reduced physical
activity and a vicious cycle of inactivity and weight gain. Therefore, incorporating specialized balance
exercises—such as standing on one leg, heel-to-toe walking, using balance boards, and performing complex
movements while maintaining equilibrium—into therapeutic and educational programs is essential. These
interventions aim to improve motor skills, boost self-confidence, and enhance overall quality of life.
Additionally, parents and educators should assess and strengthen children's balance skills during
developmental years. Early detection and appropriate intervention can prevent long-term complications
associated with obesity and motor impairments, helping children achieve better physical and psychological
well-being.
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