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Abstract

The aim of the present study was to investigate the relationship between fundamental motor
skills and body composition index in children aged 4 to 10 years with low economic status.
The present study was a descriptive-correlational study. 180 boys aged 4 to 10 years were
randomly selected from elementary and preschool schools in Yasouj city and participated in
this study. Fundamental motor skills were measured using the Gross Motor Skills Test-
Second Edition (TGMD-2) and body composition was assessed using Tania Body
Composition Analysis. Body mass index was calculated using normative growth charts. Data
were processed using multiple linear regression. The results of data analysis showed that
bioelectrical impedance analysis explained 26/34% of the variance in locomotion skills and
2/9% in object control skills, respectively. In contrast, body mass index was able to explain
only 9/1% of the variance related to locomotion and 2% of the variance related to object
control. In total, bioelectrical impedance measurements accounted for 24/6% of the variance
in TGMD-2 scores and BMI accounted for 8/6%. Regression analyses showed that only fat-
free mass significantly predicted mobility skills and total score in TGMD-2. Meanwhile, body
mass index was also a significant predictor in both models (mobility and total) (P<0.001).
Accordingly, it can be concluded that different components of body composition, especially
fat-free mass and fat mass, are associated with different dimensions of fundamental motor
skills in children.
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Extended Abstract
Background and Purpose

Fundamental motor skills include basic movements such as running, jumping, and throwing that
provide the foundation for more complex physical activities later in life (Liu et al., 2023).
Mastery of these skills in childhood has been associated with increased levels of physical
activity, better fitness outcomes, and reduced risk of obesity (Wadsworth et al., 2022; E.
Kipling Webster et al., 2021). However, the relationship between fundamental motor skills and
body composition is bidirectional and complex; low motor competence may lead to reduced
physical activity and weight gain, and conversely, obesity may impair motor development (E.
Kipling Webster et al., 2021). Socioeconomic status adds another layer of complexity to the
relationship between fundamental motor skills and body composition. Children from low-
income families disproportionately suffer from poor motor skills and problems with healthy
body composition (Wadsworth et al., 2022). Many studies continue to rely heavily on body
mass index, which is not sufficiently powerful to distinguish between fat and lean mass (den Uil
et al., 2023). Bioelectrical impedance analysis (BIA) provides an accurate measure of body
composition in children (Talma et al., 2013). Furthermore, BIA is portable and objective,
making it a more acceptable option for use in this context. Therefore, given the limitations
associated with BMI as a measure of obesity, more evidence is needed to assess the relationship
between body composition and fundamental motor skills in children. The present study aims to
fill these gaps by conducting a descriptive-correlational study of the relationship between
fundamental motor skills and body composition in children with low economic status.

Materials and Methods

The present research method is descriptive-correlational. The statistical population of this
study included all male children aged 4 to 10 years in Yasouj city. Sampling was done using a
multistage cluster random method and finally 180 children were considered as the final
sample of the study. Before the data collection process began, written consent was obtained
from parents and verbal consent was obtained from children. The tools used in this study
included the Tanita SC-331S analyzer and the Gross Motor Development Test (TGMD-2).
After selecting the participants, the first session was held with the aim of completing the
written consent form, familiarizing them with the research objectives, and conducting the
initial familiarization process. Body composition was measured using a BIA device that
evaluated three main indicators: fat mass (total body fat), fat-free mass (including muscle
mass and other fat-free body components) and fat percentage (ratio of fat mass to total body
weight). Overall, data on fundamental motor skills and body composition were collected and
analyzed to examine the relationships between these two variables. Multiple linear regression
was used in all models to analyze the data.

Results

The final sample consisted of 180 participants with a mean age of 7.23 + 2.03. Across the
samples, the mean CDC-derived BMI was 18.40 + 2.99. More than half of the sample was
considered normal weight. Using body composition measurements, the mean TANIA-derived
BMI was 17.40 + 3.88. In terms of performance on the TGMD-2, the children performed
relatively poorly, scoring in the 11th percentile overall. Data analysis results showed that
bioelectrical impedance analysis explained 26/34% of the variance in locomotor skills and
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2/9% in object control skills, respectively. In contrast, BMI was able to explain only 9/1% of

the variance in locomotor skills and 2% of the variance in object control. In total TGMD-2
scores, bioelectrical impedance measurements accounted for 24/6% of the variance and BMI

accounted for 8/6%. Regression analyses showed that only fat-free mass was significantly

able to predict mobility skills and total score on the TGMD-2. Meanwhile, body mass index
was also a significant predictor in both models (mobility and total) (P<0.001).

Conclusion

The aim of this study was to identify anthropometric predictors of motor skill development in
childhood. The results of this study showed that body composition, especially lean body mass,
is significantly associated with motor competence, and this relationship emphasizes the
complex interaction between physical development and motor performance in children. This
finding is consistent with previous studies that have shown that higher lean mass (which also
includes muscle tissue) is associated with better motor competence, as it provides greater
strength and endurance for activities such as running and jumping (Barnett et al., 2017; Sackett
& Edwards, 2019). On the other hand, fat mass, although not introduced as a direct predictor in
regression models, can have a negative effect on motor skills according to previous research;
This is because excess body fat usually leads to mechanical limitations and reduced relative
strength (den Uil et al., 2023; Liu et al., 2023). The present study did not show any significant
relationship between body composition and object control skills. Previous findings have also
suggested that indicators such as body mass index or waist-to-height ratio are not usually
associated with performance on these types of skills in preschool children (Aguilar-Morales et
al., 2018; Llagjevig-Govori et al., 2025). One of the important findings of the present study was
that the children's overall performance on the TGMD-2 test was very low; on average, they
were approximately in the 12th percentile. Also, between one-fifth and one-quarter of the
children were obese based on BMI and BIA. This may indicate that being overweight already
negatively impacts fundamental motor skills. However, longitudinal studies are needed to
determine the direction and causal nature of this relationship. Overall, the results of the present
study showed that among children with low economic status, lean body mass is a strong and
positive predictor of fundamental motor skills, especially in the areas of locomotion and gross
motor function. Although body mass index also has predictive power, its accuracy is less than
that of direct measurements of body composition.
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