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ÖZ 

Amaç: Çocukluk çağında aşırı kilo ve obezite, denge, çeviklik ve alt ekstremite kuvveti gibi motor performans bileşenlerinde 
bozulmalarla ilişkilidir. Bu çalışmada, 6–11 yaş arası ilkokul öğrencilerinde obezite düzeyleri Beden Kütle İndeksi (BKİ) ve 
bel/boy oranı (BBO) kullanılarak sınıflandırılmış ve bu gruplar arasında motor performans özellikleri karşılaştırılmıştır. 
Yöntem: Bu kesitsel çalışmaya, bir Sağlıklı Yaşam Merkezi’ne başvuran 6–11 yaş arası (yaş ortalaması 8,61±1,32 yıl) toplam 
201 ilkokul öğrencisi dahil edildi. Boy uzunluğu, vücut ağırlığı, bel ve kalça çevresi ölçülerek BKİ ve BBO hesaplandı. 
Çocuklar BKİ’ye göre normal kilolu, fazla kilolu ve obez olarak; BBO’ya göre abdominal obezite varlığına göre gruplandırıldı. 
Motor performans, tek ayak denge, çeviklik, durarak uzun atlama ve 30 saniye otur-kalk testleri ile değerlendirildi. 
Bulgular: Çocukların %29,4'ü normal kilolu, %14,9'u fazla kilolu ve %55,7'si obezdi. Ayrıca çocukların %71,6'sında ab-
dominal obezite vardı. Cinsiyete göre BKİ ve BBO açısından fark bulunmadı (p>0,05). BKİ ve BBO değerlerindeki artış, 
çeviklik süresinin uzaması ve durarak uzun atlama mesafesi ile otur-kalk tekrar sayısının azalmasıyla ilişkiliydi (p<0,001). 
Ayrıca BKİ, motor performansın anlamlı bir yordayıcısıydı (p<0,001). 
Sonuç: Genel ve abdominal obezite özellikle çeviklik ve alt ekstremite kas gücü olmak üzere, ilkokul çağındaki çocuklarda 
motor performansı olumsuz etkilemektedir. Bu bulgular, ilkokul çağındaki çocuklarda obeziteyle ilişkili motor performans 
bozuklukları için erken tarama ve müdahale stratejilerine duyulan ihtiyacı vurgulamaktadır. 

Anahtar Kelimeler: Abdominal yağlanma, Beden kütle indeksi, Bel-boy oranı, Çocukluk çağı obezitesi, Motor performans. 

 

ABSTRACT 

Objective: Childhood overweight and obesity are associated with impairments in motor performance components such as ba-
lance, agility, and lower extremity strength. This study aimed to classify obesity levels in primary school children aged 6–11 
years using Body Mass Index (BMI) and waist-to-height ratio (WHtR), and to compare motor performance characteristics 
across these groups. 
Method: This cross-sectional study included 201 primary school children aged 6–11 years (mean age: 8.61±1.32 years) who 
applied to a Healthy Living Center. Anthropometric measurements included height, body weight, waist and hip circumferences, 
from which BMI and WHtR were calculated. Children were classified as normal weight, overweight, or obese according to 
BMI and grouped according to the presence of abdominal obesity based on WHtR. Motor performance was assessed using 
standardized protocols including single-leg balance, agility, standing long jump, and the 30-second sit-to-stand test. 
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Results: Among the children, 29.4% had normal weight, 14.9% were overweight, and 55.7% were obese, and 71.6% also had 
abdominal obesity. No significant differences were found between sexes in terms of BMI and WHtR (p>0.05). Higher BMI 
and WHtR values were significantly associated with prolonged agility performance and decreased standing long jump distance 
and sit-to-stand repetitions (p<0.001). In addition, BMI was a significant predictor of motor performance (p<0.001). 
Conclusion: General and abdominal obesity negatively affect motor performance in primary school children, particularly agil-
ity and lower extremity strength. These findings underline the need for early screening and intervention strategies for obesity-
related motor performance impairments in primary school children. 
Key words: Abdominal fat, Body mass index, Childhood obesity, Motor performance, Waist to height ratio. 
 

1. INTRODUCTION 

Obesity is widely recognised as one of the most significant global public health issues 
today (1). The World Health Organization (WHO) and the World Obesity Forum reported that 
the prevalence of childhood obesity is expected to double between 2020 and 2035 (1,2). Con-
sequently, obesity is now regarded as a global epidemic worldwide (3), and its prevalence is 
also increasing in Türkiye (4). These findings highlight that the prevention and management of 
overweight and obesity will remain major public health priorities in the coming years. 

Given that childhood obesity significantly increases the risk of chronic diseases and 
often persists into adulthood, regular monitoring is essential  (5–7). From a public health per-
spective, anthropometric and physical fitness assessments are recommended for overweight and 
obese children (3). Although the Body Mass Index (BMI) does not take into account fat distri-
bution in the abdominal region, it is the most widely used measure of obesity. In addition, the 
waist-to-hip ratio (WHtR) has become a commonly used method for identifying health risks in 
children (2,3,8). Systematic reviews have shown that a WHtR of 0.5 or higher is a very strong 
indicator of abdominal fat accumulation and heart disease (5). A longitudinal study by Hardy 
et al. (9) found that while BMI-based obesity rates remained stable over 30 years, WHtR ≥ 0.5 
prevalence increased, suggesting WHtR is a more sensitive measure of central obesity. 

Another critical issue in the fight against childhood obesity is poor motor performance 
in children due to increased weight (6–8). Fundamental motor skills are central to children’s 
movement development and generally fall into three main categories: locomotor skills, object 
control/manipulation skills, and balance abilities (10). Studies show that locomotor skills, es-
pecially those requiring body weight support, are negatively affected by high body fat percent-
age (11,12). In addition, overweight or obese children show decreased coordination, balance 
and agility (13,14). 

Assessing motor performance in primary school children using both BMI and WHtR 
may yield a more comprehensive understanding of how central obesity relates to motor perfor-
mance. Accordingly, this study aimed to categorise obesity levels in primary school children (6 
to 11 years) based on BMI and WHtR, and to compare motor performance components includ-
ing single-leg balance, agility, standing long jump, and the 30-second sit-to-stand test across 
these categories. It was hypothesised that children with higher BMI and WHtR values would 
show lower motor performance compared to peers with normal BMI. The study also seeks to 
contribute to the limited body of research focusing on primary school children by jointly ad-
dressing BMI, WHtR and motor performance. 
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2. MATERIAL AND METHODS 

Study Design, Setting, and Participants 

This observational cross-sectional study included 201 primary school children aged 6–
11 years (mean age 8.61±1.32 years, male, 51.2%) who attended a Healthy Life Centre in the 
Aegean Region of Türkiye for a check-up with a physiotherapist and physician. The inclusion 
criteria encompassed two fundamental criteria: firstly, the subject must be enrolled as a student 
at an elementary school; secondly, they must demonstrate typical development. Children with 
movement disorders, mental disorders, or other illnesses reported by parents were excluded 
from the study. Written consent was obtained from parents and verbal consent from children 
after they were informed about the main objectives and potential benefits of the study. A total 
of 215 participants were assessed for eligibility. Five individuals failed to complete the required 
tests, three withdrew from the study, five had missing motor test data, and one was excluded 
from the analysis due to being identified as an outlier. 

An a priori sample size calculation was performed using G*Power software (version 
3.1) based on comparisons among BMI groups. Assuming a medium effect size (f=0.25), an 
alpha error probability of 0.05, and a statistical power of 80%, the minimum required sample 
size was calculated as 159 participants. Therefore, the inclusion of 201 participants was con-
sidered sufficient for the study. 

The study was conducted in accordance with all relevant national regulations, instituti-
onal policies, and the principles of the Declaration of Helsinki. In this context, the necessary 
permissions for the study were obtained from the Afyonkarahisar Provincial Health Directorate, 
and ethical approval was granted by the Non-Interventional Scientific Research Ethics Com-
mittee of Afyonkarahisar Health Sciences University on June 13, 2025 (Meeting No. 2025/8, 
Decision No. 397). 

Anthropometric Measurements 

Anthropometric measurements for children were obtained using a flexible tailor's tape 
measure with a precision of±0.1 cm and a digital scale with a precision of ±0.1 kg, in accordance 
with the WHO data collection protocol (2008). The measurements included height, body 
weight, BMI, waist circumference (WC), hip circumference (HC), waist-to-hip ratio (WHR) 
and WHtR. All anthropometric measurements were performed by a physiotherapist and the 
mean value was recorded after taking three measurements. 

Hip circumference was measured at the widest part of the hips, with the tape measure 
held horizontally, in contact with the skin but not exerting pressure. Waist circumference was 
measured at the midpoint between the lower edge of the costal margin and the top of the iliac 
crest. The tape measure was held parallel to the ground and perpendicular to the body's long 
axis during normal exhalation. During the measurements, participants adopted a standing pos-
ture with their arms crossed over their opposite shoulders. BMI categories (normal weight, 
overweight, and obesity) were determined according to age- and sex-specific BMI percentile 
values developed for Turkish children by Neyzi et al. (15). Additionally, abdominal obesity 
was defined using a WHtR cut-off value of ≥0.4741, which has been previously validated for 
Turkish children by Kılınç et al. (16) (Figure 1). 
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The Measurement of Motor Performance 

The children's motor performance was assessed by a researcher physiotherapist using a 
series of tests designed to evaluate single-leg balance, agility, standing long jump and 30-sec-
ond sit-to-stand. During the experimental phase, the children were attired in comfortable cloth-
ing and sports shoes that they would wear in their daily lives and which would not restrict their 
movements. A two-minute break was scheduled between each assessment to mitigate the im-
pact of fatigue. 

Single-Leg Balance Test: This test was used to assess static balance. During the test, 
children were asked to stand on one leg and bring the other leg into a 90-degree flexed position 
while crossing their upper limbs over their torso. The duration for which they remained in this 
position was recorded in seconds (17). 

Agility Test: This test was used to assess children's agility. In the test, the child was 
asked to move from a supine position to an upright position (3.05 m), pick up a tennis ball on 
the ground, and return to the initial supine position. The time taken to complete this movement 
was recorded in seconds (18). The start and end points were determined, and the children were 
given a trial run. After a short rest period, the children were in the supine position when the 
“Start” command was given to start the timer, and the time was recorded when the children 
picked up the tennis ball and returned to the supine position (19). 

Standing Long Jump Test: This test is a highly practical, time-efficient and inexpensive 
method of assessing children's muscle strength. During the test, children are instructed to stand 
with their feet together at the starting line, with their knees bent and their toes behind the line. 
They then push off with their legs and swing their arms forward in an attempt to jump as far as 
possible horizontally. The distance between the starting line and the point at which their toes 
finally touch is recorded in metres (17). 

30-second sit-to-stand test: This test evaluates children's motor performance and 
strength in their lower extremities. The test was performed using a 46 cm high chair without 
armrests. The chair was secured against the wall. The children sat on the chair with their feet 
flat on the floor and their arms crossed over their chest. They then stood up with their knees 
fully extended and sat back down, ensuring their pelvis was in contact with the chair. The num-
ber of successful sit-to-stand cycles was recorded after 30 seconds (20). 

Figure 1. Data collection protocol in the study 
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Statistical Analysis 
The data were analysed using SPSS version 25. Normality was assessed with the 

Shapiro–Wilk test. Variables with normal distribution were presented as mean±standard devi-
ation (Mean±SD), and non-normal variables as median (interquartile range, IQR). To compare 
BMI groups, one-way ANOVA was used for normally distributed variables, while the Kruskal–
Wallis test was applied for non-normal data. For normally distributed variables (height, hip 
circumference, and standing long jump), one-way ANOVA followed by Tukey HSD post-hoc 
analysis was used. For non-normally distributed variables, Kruskal–Wallis analysis followed 
by Bonferroni-corrected pairwise comparisons was performed. Statistical significance for post-
hoc comparisons was set at p<0.017 (0.05/3=0.017). A WHtR cut-off of 0.4741 was used to 
define abdominal obesity (present/absent). Group differences were examined with the Mann–
Whitney U test, and relationships between BMI, WHtR and gender were assessed using the chi-
square test. Associations between motor performance and anthropometric measures were ana-
lysed with Spearman’s correlation. Correlation coefficients of 0.00–0.19 were considered neg-
ligible, 0.20–0.39 weak, 0.40–0.69 moderate, 0.70–0.89 strong, and 0.90–1.00 very strong. Pre-
dictors of motor performance were examined using linear regression analyses, with BMI, 
WHtR and gender as independent variables. Statistical significance was set at p<0.05. 

3. RESULTS  

The study comprised 201 participants (103 males, 51.2%; 98 females, 48.8%) with a 
mean age of 8.61±1.32 years. The BMI values of the participants were as follows: 29.4% were 
of normal weight, 14.9% were overweight, and 55.7% were obese. According to WHtR-based 
classification of central obesity, 144 (71.6%) of the subjects had abdominal obesity. The de-
scriptive characteristics of the participants are presented in Table 1. There was no significant 
difference in BMI (χ² = 0.976; p = 0.614) and WHtR (χ² = 0.143; p = 0.705; Fisher's Exact p = 
0.755) between girls and boys (Figure 2). 

Table 1. Demographic Characteristics of the Participants (N= 201). 

Variables Mean±SD Median (IQR) 
Age (years) 8.61±1.32 8.58 (2.00) 
Height (cm) 135.16±9.94 135.00 (14.00) 
Body mass (kg) 39.49±11.37 39.20 (52.60) 
BMI (kg/m²) 21.26±4.30 21.08 (6.11) 
WC (cm) 68.61±8.81 68.00 (12.50) 
HC (cm) 80.53±9.67 80.00 (13.50) 
WHR 0.85±0.05 0.85 (0.06) 
WHtR 0.51±0.05 0.51 (0.07) 
Variables N (%) 

Gender Boys: 103 (51.2%) 
Girls: 98 (48.8%) 

BMI categories 
Normal: 59 (29.4%) 

Overweight: 30 (14.9%) 
Obese: 112 (55.7%) 

WHtR categories WHtR < 0.4741: 57 (28.4%) 
WHtR ≥ 0.4741: 144 (71.6%) 

BMI = body mass index, HC= hip circumference, IQR= interquartile range, N= frequency, SD= standard deviation,  
WC = waist circumference, WHR= waist-to-hip ratio, WHtR = waist-to-height ratio. 
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Figure 2. Distribution of BMI and WHtR categories by gender. 

Comparison of Anthropometric Characteristics and Motor Performance with BMI 
Categories 

Table 2. Participants' Anthropometric Measurements and Motor Characteristics According to BMI Categories. 

Variables Normal 
(N=59) 

Overweight 
(N=30) 

Obese 
(N=112) 

Test Sta-
tistic 

Over-
all p 

Normal 
vs Over-
weight 

Normal 
vs Obese 

Over-
weight vs 

Obese 
Age (years) 9.00 (2.00) 8.25 (2.00) 8.33 (2.00) χ²=5.557 0.062 – – – 
Height 
(cm) 133.59±11.62 133.36±10.07 136.47±8.78 F=2.229 0.110 – – – 

Body mass 
(kg) 27.00 (12.00) 33.85 (8.30) 44.00 

(14.80) χ²=87.978 <0.001 0.045 <0.001 <0.001 

BMI 
(kg/m²) 16.00 (3.19) 19.52 (1.61) 24.13 (4.10) χ²=145.926 <0.001 0.002 <0.001 <0.001 

WC (cm) 61.00 (8.00) 65.50 (8.25) 73.00 
(10.38) χ²=79.565 <0.001 0.137 <0.001 <0.001 

HC (cm) 72.51±8.09 77.87±6.54 85.46±11.38 F=55.814 <0.001 0.007 <0.001 <0.001 
WHR 0.85 (0.06) 0.85 (0.07) 0.85 (0.06) χ²=2.011 0.366 – – – 
WHtR 0.46 (0.04) 0.49 (0.04) 0.53 (0.06) χ²=92.515 <0.001 0.042 <0.001 <0.001 
Right sin-
gle-leg bal-
ance (s) 

44.49 (41.30) 31.28 (42.08) 26.83 
(48.15) χ²=4.074 0.130 – – – 

Left single-
leg balance 
(s) 

40.60 (55.50) 31.59 (44.61) 25.72 
(46.11) χ²=4.245 0.120 – – – 

Agility (s) 6.00 (1.51) 8.47 (2.35) 8.70 (1.82) χ²=85.469 <0.001 <0.001 <0.001 0.604 
Standing 
long jump 
(cm) 

140.95±30.18 99.60±26.24 85.76±24.00 F=103.238 <0.001 <0.001 <0.001 0.015 

30-second 
sit-to-stand 23.00 (5.00) 19.00 (6.75) 17.00 (5.75) χ²=50.473 <0.001 0.873 <0.001 <0.001 

BMI = body mass index; HC = hip circumference; N = frequency; WC = waist circumference; WHR = waist-to-hip ratio; WHtR = waist-to-
height ratio. Values are presented as mean±standard deviation for normally distributed variables and median (interquartile range) for non-
normally distributed variables. Group differences were tested using one-way ANOVA (F) for normally distributed variables and the Kruskal–
Wallis test (χ²) for non-normally distributed variables. Pairwise post-hoc comparisons are presented separately for Normal vs. Overweight, 
Normal vs. Obese, and Overweight vs. Obese groups. Statistical significance for post-hoc comparisons was set at p<0.017 following Bonferroni 
correction. Values >0.017 were considered non-significant. 

There was no significant difference between the groups in terms of age, height, and 
WHR among normal, overweight, and obese children (Table 2). Significant differences were 
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observed in body weight, BMI, waist circumference, hip circumference, and WHtR. In Bonfer-
roni-corrected post-hoc comparisons, body weight was higher in obese children than in both 
normal and overweight groups, while the difference between normal and overweight groups 
was not significant. Obese children had significantly higher waist and hip circumferences, and 
WHtR than normal‑weight and overweight peers (p<0.001 for all) (Table 2). 

Regarding motor performance, no significant differences were found in right or left sin-
gle-leg balance. However, significant group differences were found in agility, long jump, and 
sit-to-stand tests. Specifically, higher obesity levels were progressively associated with longer 
agility times, shorter long jump distances, and poorer sit-to-stand performance. These findings, 
summarised in Table 2, provide a comprehensive comparison of BMI categories. 

Comparison of Anthropometric Characteristics and Motor Performance with 
Whtr Categories 

Table 3. Participants' Motor Characteristics According to Abdominal Obesity Categories. 

Variables 

Abdominal obesity absent 
(N=57) 

Abdominal obesity present 
(N=144) Test Statistic 

Median (IQR) Median (IQR) U p-
value 

Age (years) 8.83 (2.00) 8.42 (2.00) 3523.5 0.117 
BMI (kg/m²) 16.65 (4.92) 22.63 (5.13) 7314.5 <0.001 
WHtR (WC/Height) 0.46 (0.03) 0.52 (0.06) 8208 <0.001 
Right single-leg bal-
ance (s) 44.29 (46.80) 26.98 (46.75) 3429.5 0.070 

Left single-leg balance 
(s) 40.76 (53.32) 25.89 (46.11) 3158.5 0.011 

Agility (s) 6.07 (1.63) 8.53 (2.08) 7080.5 <0.001 
Standing long jump 
(cm) 138.00 (49.50) 89.00 (30.75) 1230.5 <0.001 

30-second sit-to-stand 21.00 (7.00) 18.00 (6.00) 2635.5 <0.001 
BMI = body mass index; IQR = interquartile range; N = frequency; WC=waist circumference; WHtR = waist-to-height ratio. Abdominal 
obesity absent was defined as WHtR < 0.4741, and abdominal obesity present as WHtR ≥ 0.4741. Values are presented as Median (IQR). 
Group differences were analyzed using the Mann–Whitney U test. 

BMI values of children with abdominal obesity were significantly higher than those of 
the normal group. No significant difference was found between groups in terms of age. In motor 
performance tests, there was no significant difference in standing time on the right foot, while 
standing time on the left foot was shorter in children with abdominal obesity. Additionally, 
these children showed longer agility times, shorter long jump distances and fewer sit-to-stand 
repetitions (Table 3). 

Correlations between BMI, Abdominal Obesity and Motor Performance 

As BMI category increased from normal to obese, the presence of abdominal obesity 
became more evident (Table 4). BMI was negatively correlated with left single-leg standing 
time, while WHtR was negatively correlated with standing time on both feet. Higher BMI was 
associated with longer agility times and poorer performance in the standing long jump and 30-
second sit-to-stand test. Similarly, WHtR showed a positive correlation with agility time and 
negative correlations with standing long jump distance and sit-to-stand repetitions. Overall, 
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these findings indicate moderate to strong correlations between adiposity indicators (BMI and 
WHtR) and motor performance outcomes. 

Table 4. χ² Analysis of the Association Between BMI Categories and Abdominal Obesity (WHtR). 
 WHtR categories 

χ2 test Abdominal obesity absent 
(N=57) 

Abdominal obesity present 
(N=144) 

BMI categories N (%) N (%) χ2 p-
value 

Normal (N=59) 41 (69.5) 18 (30.5) 
78.666 <0.001 Overweight (N=30) 10 (33.3) 20 (66.7) 

Obese (N=112) 6 (5.4) 106 (94.6) 
%= percentage; BMI = body mass index, χ2= chi squared statistic; WHR= waist-to-hip ratio, WHtR = waist-to-height ratio; N= frequency. 

Regression Analysis 

Table 5. Regression analysis of relationships between BMI and WHtR and motor performance tests (N=201). 

Dependent Variable Predictor B (Esti-
mate) SE β  

(Stand.) t p 
95% CI 

(Lower–Up-
per) 

Right single-leg bal-
ance (s) 

WHtR -94.7 67.45 -0.096 -1.40 0.162 -0.230 – 0.039 
Gender 
(B–G) -27.4 7.10 -0.526 -3.87 <0.001 -0.795 – -0.258 

Left single-leg bal-
ance (s) 

WHtR -142.3 105.8 -0.144 -1.35 0.180 -0.356 – 0.067 
BMI 0.27 1.30 0.022 0.21 0.835 -0.189 – 0.234 

Gender 
(B–G) -0.85 7.34 -0.016 -0.12 0.908 -0.295 – 0.262 

Agility (s) 

WHtR 4.15 3.22 0.110 1.29 0.200 -0.059 – 0.278 
BMI 0.229 0.040 0.494 5.79 <0.001 0.326 – 0.662 

Gender 
(B–G) -0.899 0.224 -0.451 -4.02 <0.001 -0.673 – -0.230 

Standing long jump 
(cm) 

WHtR -95.4 54.5 -0.148 -1.75 0.082 -0.314 – 0.019 
BMI -3.93 0.669 -0.496 -5.88 <0.001 -0.663 – -0.330 

Gender 
(B–G) 9.61 3.78 0.282 2.54 0.012 0.063 – 0.501 

30-second sit-to-
stand 

WHtR 2.77 8.51 0.030 0.33 0.745 -0.154 – 0.214 
BMI -0.595 0.104 -0.531 -5.70 <0.001 -0.715 – -0.347 

Gender 
(B–G) 0.032 0.590 0.007 0.05 0.957 -0.235 – 0.248 

Significant results are shown in bold (p<0.05). B = unstandardized coefficient; SE = standard error; β = standardized coefficient; CI = confi-
dence intervals for the standardized regression coefficients (β); B–G = Boy–Girl WHtR and BMI were included as covariates, and gender as a 
categorical variable in the analysis. Adjusted R² values: Agility = 0.440; Long jump = 0.542; Sit-to-stand test = 0.215; Right single-leg stance 
= 0.072; Left single-leg stance = 0.002. 

Multiple linear regression analyses (Table 5) revealed that BMI and gender significantly 
influenced motor performance. BMI and gender together explained 44% of agility variance, 
54% of long jump variance, and 22% of sit-to-stand variance. Higher BMI predicted slower 
agility performance, shorter long jump distance, and fewer sit-to-stand repetitions. In addition, 
gender differences were observed in balance, agility, and long jump performance. 

 
4. DISCUSSION  

In this study, more than half of the children were classified as obese according to BMI, 
and abdominal obesity was present in the majority of participants based on WHtR. In addition, 
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higher BMI and WHtR values were associated with poorer motor performance outcomes, par-
ticularly in agility, standing long jump, and sit-to-stand tests. On the other hand, BMI was found 
to be a significant predictor of motor performance tests and explained a substantial portion of 
the variation in performance. Although WHtR was associated with various motor performance 
parameters, it was not identified as an independent predictor in regression analyses. BMI 
showed a more consistent relationship with motor performance outcomes than WHtR. 

Previous studies have consistently demonstrated an association between childhood obe-
sity and lower motor performance, particularly in tasks requiring speed, coordination, and mus-
cular power (21–23). Similarly, our findings showed that higher BMI values were associated 
with poorer agility and standing long jump performance (24–27). Excess body mass may in-
crease the mechanical demands of movement and reduce efficiency during motor tasks (28). 
However, because of the cross-sectional design, these findings should be interpreted as corre-
lational rather than causal. In the present study, BMI showed a more consistent relationship 
with motor performance than WHtR. Although previous studies from Chile and China reported 
associations between higher WHtR values and lower strength, agility, and cardiorespiratory 
fitness (29,30), WHtR was not identified as an independent predictor in the regression analyses. 
These differences may be related to variations in age, fitness components tested, or population 
characteristics. 

Another important finding was that, although standing times on both feet did not differ 
significantly across BMI categories, children with abdominal obesity had shorter standing times 
on the left foot according to WHtR. WHtR was also negatively correlated with balance perfor-
mance. Previous studies have similarly reported that excess fat mass may impair postural con-
trol and balance performance in children (24,31).  

The current findings also highlight gender differences in motor performance. Regres-
sion analysis revealed that girls displayed superior balance, whereas boys showed better agility. 
Previous studies have highlighted gender-specific differences in motor skills. These studies, in 
particular, reported differences in muscle strength, coordination, and maturation, which may 
partially explain the current findings (11–13). Chen et al. (39) reported a U-shaped relationship 
between BMI and physical fitness, with stronger effects in boys, supporting the notion that 
growth and developmental factors influence motor performance differently by gender (12–14). 
Compared with BMI, WHtR may provide practical advantages in pediatric obesity screening 
because it is easier to interpret and can be applied using a simple cut-off value. Recent studies 
have shown that WHtR is useful for identifying abdominal obesity and cardiometabolic risk 
factors in children and adolescents (32,33). The combined use of BMI and WHtR may therefore 
provide a broader evaluation of obesity-related health risks in childhood. 

Furthermore, current evidence suggests that incorporating waist-related measurements 
into school obesity surveillance programs may improve early identification of children at risk 
for future metabolic and cardiovascular complications (34). In this context, integrating WHtR 
alongside BMI measurements may also help identify children who are at greater risk for redu-
ced motor performance and physical fitness, thereby supporting the implementation of targeted 
physical activity, physiotherapy, and obesity prevention strategies in school and community 
settings. 
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The present study has some limitations. The sample was restricted to a specific age range 
and region, and participants were recruited from a healthy life centre, possibly increasing obe-
sity prevalence relative to the general population. Another limitation of the present study is that 
physical activity levels were not assessed. Since habitual physical activity may influence both 
adiposity and motor performance, the absence of objective or questionnaire-based physical ac-
tivity measurements may have limited the interpretation of the observed associations. Physical 
activity level, prior sports participation, dietary habits, and socioeconomic status were not con-
trolled for. Future studies incorporating these variables could better explain causality. From a 
clinical standpoint, the findings reinforce the importance of monitoring both general and ab-
dominal adiposity from early childhood, as reduced motor performance may discourage physi-
cal activity over time. Another limitation of the study is that motor performance tests were 
performed only once to minimize fatigue and maintain children’s cooperation. Repeated trials 
might have improved measurement reliability. Despite these limitations, a strength of the study 
was the combined evaluation of BMI and WHtR together with multiple motor performance 
components in primary school children. Furthermore, the use of simple and practical anthropo-
metric measurements may increase the applicability of the findings in school-based screening 
settings. 

5. CONCLUSION 

This study demonstrated a significant association between obesity and reduced motor 
performance in primary school children. Increased body fat was associated with poorer agility, 
reduced jumping performance, and lower sit-to-stand performance. The relationship between 
BMI and motor performance was stronger than that between WHtR and motor performance. 
Routine assessment of BMI and basic motor performance tests in primary schools may help 
identify children who require early support to prevent long-term physical inactivity and related 
health problems. 
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