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Abstract

The aim of this study was to determine the correlation between body composition and motor abilities in 8-year-
old children. The sample of participants consisted of 15 children (8 boys and 7 girls) with a mean chronological
age of 8.31+0.24 years. The children attended the second grade of the elementary school “Cegar” in the city of
Ni$ and were participating in some form of sports activities. The following measures were taken to assess body
composition: body height, body mass, body mass index, percentage of fat and muscle and daily metabolism.
On the other hand, the following tests were used to assess motor abilities: sprint at 5, 10, and 20 m (speed),
standing long jump (explosive power), push-ups, sit-ups (repetitive strength) and Yo-Yo Intermittent Recovery
(IR) Test Level 1 (endurance). Pearson’s correlation analysis was used to determine the correlation between body
composition and motor abilities in 8-year-old children. The results of this study indicated a statistically significant
correlation between body composition and motor abilities in 8-year-old children. Statistically significant negative
correlations were found between the following variables of body composition and motor abilities in 8-year-old
children: body mass with sit-ups (p=0.047), body mass index with sit-ups (p=0.007) and the Yo-Yo IR1 (p= 0.014),
and between body fat percentage and the 10 m sprint (p=0.05), sit-ups (p=0.012) and the Yo-Yo IR1 (p=0.010).
Namely, it could be concluded that increased body mass, body mass index and body fat percentage values were
associated with reduced motor performance in 8-year-old children.
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Introduction

Childhood obesity is a significant public health challenge
in many developed nations (Morrison et al., 2012). Despite be-
ing recognized as a complex trait influenced by various factors,
physical inactivity is considered one of the main contributors to
its emergence (Eisenmann 2006; McAllister et al., 2009; Must &
Tybor, 2005). It is also suggested that an increasing number of
children are physically inactive (Kavey et al., 2003; Morrison et
al., 2012). Habits and attitudes towards physical activity are es-
tablished in childhood and tend to endure throughout adulthood
(Larsen et al., 2017). Regular physical activity in children has sig-
nificant benefits for maintaining overall health status, preventing
various chronic diseases, improving mental and physical well-be-
ing (Bencke et al., 2002; Pedersen & Saltin, 2006). One of the
significant factors influencing the physical activity of children is
their motor abilities performance (Morrison et al., 2012). Namely,

itappears crucial to build a broad base of fundamental motor abil-
ities in early to middle childhood to improve the capacity for en-
gaging in physical activities, especially in recreational sports envi-
ronments (Malina 2001; Okely, Booth, & Patterson, 2001). On the
other hand, paying attention to body composition and anthropo-
logical characteristics is crucial since they form a necessary foun-
dation for enhancing motor abilities (Mijalkovi¢, Mladenovi¢, &
1li¢, 2023). Specifically, insufficient development of basic motor
abilities and low levels of physical activity have been demonstrat-
ed to relate to increased levels of body fat and body mass indexes
in children (Deforche et al., 2003; Graf et al., 2004; Okely, Booth,
& Chey, 2004).

Certainly, some studies that have investigated the relation
between motor abilities and body composition in younger
school-aged children have established a significant relation
between these variables (Gokmen, Kivrak, Cicekli, Nurten, &
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Murat, 2019; Lepes et al., 2014; Marmeleira, Veiga, Cansado, &
Raimundo, 2017; Morrison et al., 2012; Webster, Sur, Stevens,
& Robinson, 2021). Indeed, it is suggested that there is a rela-
tion between body composition and motor abilities of children
(Gokmen et al., 2019; Marmeleira et al., 2017). Furthermore,
children with higher body mass index values and increased
body fat percentage, generally demonstrated lower motor per-
formance in terms of speed, strength, agility and coordination
compared to those with normal values of these body composi-
tion parameters (Marmeleira et al., 2017; Morrison et al., 2012).
Additionally, Lepes et al., (2014) established that higher body
weight and increased body fat percentage were related to low-
er motor abilities. Interestingly, an association between body
height and motor abilities has been reported in girls (Lepes et
al., 2014). Finally, too much body fat might limit the ability to
move efficiently through space and influence the proficiency of
motor abilities in younger school-aged children (Webster et al.,
2021).

It is essential to monitor body composition parame-
ters and motor abilities in younger school-aged children. Even
though this topic has been covered in a certain number of scientif-
ic papers (Gokmen, Kivrak, Cigekli, Nurten, & Murat, 2019; Mor-
rison et al., 2012; Webster, Sur, Stevens, & Robinson, 2021), there
is still alot of interest in it. A growing percentage of children now-
adays struggle with obesity, which may be related to decreased
motor abilities. Therefore, the aim of this study was to determine
the correlation between body composition and motor abilities in
8-year-old children.

Methods
Sample of participants

There were 15 children included in the study (8 boys and 7
girls) whose mean chronological age was 8.31+0.24 years. The
children attended the second grade of the elementary school
“Cegar” in the city of Ni§ and were involved in some form of
sports activities. During the testing period, all children had to be
in good health. The participants’ parents or guardians gave per-
mission for their child to participate in the study because partic-
ipants were minors. The study followed Declaration of Helsinki’s
ethical criteria.

Testing procedure

The participants’ assessments were carried out in the sports
center of the elementary school “Cegar” in the city of Nis. First,
the anthropometric characteristics of the participants were as-
sessed. The participants wore basic clothing and were barefoot.
Martin's GMP 101 anthropometer with an accuracy of 0.01 cm
was used to measure each participants body height. McKenna,
Straker, & Smith (2013) have previously reported the validity
and reliability of this instrument. On the other hand, the bio-
electrical impedance Omron BF511 with an accuracy of 0.1 kg
was used to assess participants’ body mass index, body mass,
percentage of fat and muscle and daily metabolism. Dehghan
& Merchant (2008) have reported the validity and reliability of
the instrument.

A 15-minute warm-up program that included static and dy-
namic stretching exercises along with some light running was
administered to the participants. The warm-up protocol was
followed by a speed assessment. The speed was assessed using
5, 10, and 20-meter sprints. Witty photocell gates (Microgate,
Italy) with 0.01 s accuracy were used for measuring the sprints.
Rumpf, Cronin, Oliver, & Hughes (2011) have reported the va-
lidity and reliability of these sprints. The photocells were placed
at the starting line, 5, 10 and 20 meters (finish line). The partic-
ipants were instructed to aim for the quickest time by covering

the required distance from a standing position and starting to
run as soon as the measurer signaled. Additionally, the standing
long jump was used for assessing explosive power. Participants
were instructed to perform a standing long jump starting from
a position behind the starting line. The test was performed with
participants in a high starting position, with their knees slightly
bent. Upon the measurer’s signal, the participant was required
to jump as far as possible. They used arm swing momentum.
After completing the long jump, the measurer measured the
distance using a measuring tape. The best outcome was noted
after the test had been performed three times. The standing long
jump’s validity and reliability have been previously reported by
Ab Rahman, Kamal, Noor, & Geok, (2021). Additionally, repet-
itive strength of the upper limbs and repetitive strength of the
body were assessed in this study. Repetitive strength of the up-
per limbs was assessed by push-ups and repetitive strength of
the body was assessed by sit-ups for one minute (Potter, Spence,
Boulé, Stearns, & Carson, 2017). Push-ups were performed with
the participants in a plank position with their hands slightly
wider than shoulder width. The participants lowered their body
almost to the ground with their arms bent at the elbow joint,
and then returned to the starting position. They were required
to do the maximum number of push-ups in a time interval of
one minute. Sit-ups were performed with the participants ly-
ing on their backs with knees bent and feet on the ground. The
participants’ arms were positioned behind their heads. The par-
ticipant’s task was to lift the shoulders and upper back up using
the abdominal muscles, and then return down to the starting
position. The maximum number of sit-ups for one minute was
registered. In these tests, time was measured using a handheld
stopwatch, whose validity and reliability were reported by Het-
zler, Stickley, Lundquist, & Kimura (2008).

Participants’ endurance was assessed by using the Yo-Yo In-
termittent Recovery Test Level 1 (Yo—Yo IR1). Initially, the cones
were positioned 16 meters apart. The participants stood behind
the cones, and each of them had their own cone to follow. The
participants followed the measurer’s instructions and ran to the
opposite cone and back at his signal. The level was considered
completed only when the participant ran to and from the opposite
cone, covering a distance of 32 meters. The test may be stopped
whenever the participants desired, and they could be late for a
maximum of twice before they were eliminated. Reliability and
validity of Yo-Yo IR1 was previously reported by Ahler, Bendik-
sen, Krustrup, & Wedderkopp, (2012).

Data analysis

IBM SPSS Statistics 20 was used for the data analysis in this
study. The One-Sample Kolmogorov-Smirnov Test was used to
determine the distribution’s normality after the descriptive sta-
tistics for the variables under observation were provided. Conse-
quently, the correlation between the 8-year-old children’s motor
abilities and body composition was determined using Pearson’s
correlation analysis. According to Hopkins, Marshall, Batterham,
& Hanin, (2009) the correlation coefficient was displayed as fol-
lows: trivial (0 < r < 0.1), small (0.1 < r < 0.3), moderate (0.3 <r
<0.5), large (0.5 < r < 0.7), very large (0.7 < r < 0.9) and almost
perfect (0.9 <r <1).

Results

Table 1 presents the descriptive statistics of monitored vari-
ables of body composition (body height, body mass, body mass
index, percentage of fat and muscle and daily metabolism) and
motor abilities (sprint at 5, 10 and 20 meters, standing long jump,
push-ups, sit-ups and Yo-Yo IR1). Also, Table 1 contains the re-
sults of One-Sample Kolmogorov-Smirnov Test.
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Table 1. Descriptive statistics and One-Sample Kolmogorov-Smirnov Test.

Mean#Std. Deviation KS Test
BH 133.43+6.68 0.72
BM 31.27+8.58 0.73
BMI 17.31+£3.35 0.92
%fat 19.75+8.62 0.98
%muscle 29.97+3.34 0.63
DM 1135.13£146.13 0.88
5m (s) 1.65+0.12 0.87
10m (s) 2.71£0.20 0.88
20m (s) 4.92+0.48 0.64
SLJ (cm) 110.60+18.03 0.99
push-ups (1Tmin) 14.87+9.51 0.98
sit-ups (1min) 32.33+11.06 0.61
Yo-Yo (m) 394.67+£269.27 0.56

Legend: KS Test - One-Sample Kolmogorov-Smirnov Test; BH — body height; BM - body
mass; BMI - body mass index; %fat - fat percentage; %muscle - muscle percentage; DM
-daily metabolism; 5m - 5 meter sprint; 10m — 10 meter sprint; 20m - 20 meter sprint;
SLJ - standing long jump; Yo-Yo - Yo-Yo Intermittent Recovery Test Level 1.

According to the results of One-Sample Kolmogorov-Smirn-
ov Test, data were normally distributed. Therefore, Pearson’s
correlation analysis was employed to determine the correlation

Table 2. Pearson’s correlation analysis.

between body composition and motor abilities in 8-year-old
children. The results of the Pearson’s correlation analysis are
shown in Table 2.

Monitored variables 5m(s) 10m(s) 20m(s) SLJ(cm) push-up (1min) sit-ups (1min) Yo-Yo (m)
BH -0.078 -0.111 -0.134 0.164 -0.178 -0.136 -0.189
BM 0.172 0.232 0.213 -0.198 -0.408 -0.519* -0.504
BMI 0.295 0.403 0.384 -0.393 -0.474 -0.660* -0.618*
%fat 0380  0.506* 0.486 -0.473 -0.488 -0.631* -0.641*
%muscle -0.175 -0.271 -0.299 0.091 0.113 0.089 -0.123
DM 0.047 0.048 0.036 -0.073 -0.184 -0.335 -0.474

Legend: * - statistical significance (p < 0.05); BH - body height; BM — body mass; BMI — body mass index; %fat - fat percentage; %muscle -
muscle percentage; DM -daily metabolism; 5m - 5 meter sprint; 10m - 10 meter sprint; 20m - 20 meter sprint; SLJ - standing long jump; Yo-Yo

- Yo-Yo Intermittent Recovery Test Level 1.

Based on the results of Pearson’s correlation analysis present-
ed in Table 2, it could be concluded that there was a statistical-
ly significant correlation between body composition and motor
abilities in 8-year-old children. More precisely, a statistically sig-
nificant negative correlation was identified between body mass
and sit-ups (p=0.047), emphasizing that children with lower body
mass would perform better this motor ability test. Furthermore,
a statistically significant negative correlation was identified be-
tween body mass index and sit-ups (p=0.007) and the Yo-Yo IR1
(p=0.014). Finally, a statistically significant negative correlation
was determined between body fat percentage and the 10 m sprint
(p=0.05), sit-ups (p=0.012) and the Yo-Yo IR1 (p=0.010). This in-
dicates that children with lower body mass index and lower body
fat percentage may potentially achieve better motor performance
compared to children with higher values of these body composi-
tion variables. The correlation coefficients indicated that it was a
large correlation.

Discussion

The aim of this study was to determine the correlation be-
tween body composition and motor abilities in 8-year-old chil-
dren. Based on Pearson’s correlation analysis, it could be con-
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cluded that there was a statistically significant negative large
correlation between body composition and motor abilities in
younger school-aged children. Namely, a statistically significant
correlation has been found between body mass and sit-ups, body
mass index and sit-ups, as well as the Yo-Yo IR1 test, and body fat
percentage with a 10-meter sprint, sit-ups and the Yo-Yo IR1 test.
More specifically, higher values for body composition parameters
were related to lower motor abilities, whereas lower values of the
body composition parameters were related to higher levels of mo-
tor abilities. Therefore, it is crucial to monitor both body compo-
sition and motor abilities in this population.

When discussing body mass as an aspect of body composi-
tion, the results of our study indicated a negative correlation be-
tween body mass and the achieved maximum number of sit-ups
within a one-minute time interval. This potentially indicates that
children with higher body mass may be less successful in this test
of motor abilities compared to children with normal values of this
parameter. These results are in line with the findings reported by
Esmaeilzadeh & Ebadollahzadeh (2012). A negative correlation
between body mass and the number of sit-ups performed in one
minute was also established in their study. These findings suggest
that monitoring body mass from early childhood is of great im-
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portance to have better repetitive strength and be more successful
in sports activities. Also, the results of our study indicate a statis-
tically significant negative correlation between body mass index
and the achieved maximum number of sit-ups and the Yo-Yo IR1
endurance test. Butterfield, Lehnhard, & Coladarci (2002) also
found a negative correlation between body mass index and the
achieved maximum number of sit-ups in children. In addition,
Orntoft et al., (2018) found that children with higher body mass
and body mass index were less successful in performing the Yo-Yo
IR1. This is in line with our results, as higher values of body mass
index were also related to lower endurance at the present study.
Also, engaging in physical activity is a primary mechanism for
the development of motor abilities and the regulation of children’s
body composition (Lohman et al., 2008; Stodden et al., 2008). It
has been established that children of physically inactive parents
are also less physically active, have inferior motor performance,
are more susceptible to obesity and participate less frequently in
sports and recreational activities than children of physically active
parents (Zahner et al., 2009). Consequently, parents are advised to
enroll their children in some form of sports activities to improve
body composition values and thereby enhance motor abilities
performance.

Finally, the results of our study also revealed a negative cor-
relation between body fat percentage and a 10-meter sprint, the
maximum number of achieved sit-ups, and the Yo-Yo IR1 endur-
ance test. Several studies have reported similar findings (Gokmen
et al.,, 2019; Lepes et al., 2014; Marmeleira et al., 2017). Indeed,
it was established that higher percentages of body fat were neg-
atively correlated with the performance of motor abilities such
as speed, repetitive strength and endurance. Having too much
body fat and a sedentary lifestyle, along with less physical activi-
ty among today’s children and youth, clearly shows that having a
higher percentage of body fat negatively affects the motor abilities
of younger school-age children (Lepes et al., 2014). It has been
established that regular physical activity leads to improvements in
physical fitness, health behavior, and overall lifestyle in children
and leads to a reduction in body fat percentage (Andersen, Wed-
derkopp, Hansen, Cooper, & Froberg, 2003; Pate, Trost, Levin,
& Dowda, 2000; Zahner et al., 2009). Namely, one of the most
important factors for children’s participation in sports activities
is the influence of parents and coaches (Webster, Sur, Stevens, &
Robinson, 2021). Therefore, coaches and parents can be advised
to pay attention to the lifestyle and body fat percentage of their
children to ensure better motor performance and overall health.

The limitation of this study primarily lies in the small number
of participants involved in the testing. The testing was conducted
at the end of the school semester which could be one of the rea-
sons for the small number of participants. Also, a large number of
children at the time of testing had health issues. Due to the small
number of participants, the results cannot be generalized and ap-
plied to the entire age population. Taking everything in consider-
ation, this study is a pilot study that will serve as a starting point
for further research.

Conclusion

This study advances our knowledge of the relations between
8-year-old children’s motor abilities and body composition. More
precisely, a statistically significant correlation between younger
school-aged children’s motor abilities and body composition was
identified in this study. Understanding these relations can con-
tribute to the development of training programs and strategies
to improve motor abilities and reduce body composition in this
population. It is important to assess both motor abilities and body
composition parameters in younger school-aged children because
children can improve their athletic performance in this way.
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Future research
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tests to assess motor abilities. This way, the results can be generalized.
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