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ABSTRACT Objective: The purposes of this study were to examine
the association between motor competence (MC) and body mass index
(BMI) in children aged 10-13 and to determine gender-related differ-
ences in motor competence. Material and Methods: Participants were
male (n=59) and female (n=44) children between the ages of 10 and 13
(12.1£1.2 years). Body height and weight were measured and BMI was
calculated as dividing the body weight by the square of the body height.
“Korperkoordinationstest fiir Kinder (KTK)” was used to assess the
MC of the participants. The KTK includes four subtests; walking back-
ward, hopping on one leg, jumping sideways, and moving sideways.
The raw scores for each subset were converted to the age- and gender-
specific motor quotient. The sum of four items was used to calculate the
total KTK motor quotient scores. Finally, the total KTK motor quotient
scores were utilized to classify the MC levels of children. Results: The
results of the study indicated that 33% of participants performed below
the normal level in motor competence. Further, there were no signifi-
cant (p>0.05) differences between boys and girls in terms of anthropo-
metric characteristics and the total KTK motor quotient scores.
Regardless of gender, results revealed that MC was significantly
(p=0.001) and negatively associated with BMI. Conclusion: Based on
these findings, it may be stated that increasing BMI has a negative ef-
fect on MC in children aged 10-13.

Keywords: Motor competence; body mass index; children;
KTK test battery

OZET Amac: Bu arastirmanin amaci, 10-13 yas arasi ¢ocuklarda
motor yeterlik ve beden kitle indeksi (BKI) arasindaki iligkinin ince-
lenmesi ve cinsiyete bagli motor yeterlik farkliliklarinin belirlenmesi-
dir. Gereg¢ ve Yontemler: Arastirma grubunu, 10-13 yaslari arasindaki
(12,1+1,2 y1l) erkek (n=59) ve kiz (n=44) ¢ocuklar olusturmustur. Aras-
tirma grubunun boy uzunlugu ve viicut agirligi 6l¢iilmiis ve viicut agir-
liginin boy uzunlugunun karesine bolinmesi ile BKI hesaplanmustir.
Motor yeterlik seviyelerinin belirlenmesinde “Korperkoordinationstest
fiir Kinder (KTK)” testi kullanilmistir. KTK 4 alt test igermektedir; ge-
riye dogru yiirlime, tek ayak atlama, yana sigrama ve yana hareket etme.
Alt testlerden elde edilen ham skorlar, yasa ve cinsiyete 6zel motor kat-
sayilarina doniistiiriildi. Dort alt testin skorlariin toplanmasi ile KTK
toplam motor katsayi degeri hesaplandi. Son olarak, katilimcilarin
motor yeterlik seviyelerini siniflandirmak i¢in toplam KTK motor kat-
say1 skorlar1 kullanildi. Bulgular: Arastirma sonuglari, katilimcilarin
%33’linlin normal seviyenin altinda motor yeterlik performansi sergi-
lediklerini gostermistir. Ayrica antropometrik 6zellikler ve toplam KTK
motor katsay1 skorlarinda cinsiyete gore istatistiksel olarak anlamli bir
farklilik olmadig (p>0,05) anlasilmistir. Sonuglar, cinsiyetten bagim-
siz olarak, motor yeterlik seviyesi ile BKI arasinda istatistiksel olarak
anlamli ve negatif yonde bir iliski oldugunu (p=0,001) gdstermistir.
Sonug: Bu bulgulara gére 10-13 yas aras1 ¢ocuklarda artan BKi'nin,
motor yeterlik tizerinde olumsuz etkisi oldugu diisiiniilebilir.

Anahtar Kelimeler: Motor yeterlik; beden kitle indeksi; ¢ocuklar;
KTK test bataryasi

Over the last four decades, the mean BMI of chil-
dren has an upward trend worldwide.! As noted in a re-
cent study, for example, the increase in childhood

obesity has more than tripled in a developed country
during this period.” Physical inactivity is one of the
major factors causing obesity in children.’ Neverthe-
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less, despite the well-documented health related bene-
fits of physical activity sedentary life style is still preva-
lent in adolescent.*?

Motor competence (MC) is defined as the profi-
ciency of movement skills that facilitate enjoyable par-
ticipation in physical activities.In a recently introduced
conceptual model level of motor skill competence was
proposed as a key determinant of physical activity be-
havior, fitness, and obesity.” Moreover, a growing body
of literature has documented that the development of
MC in childhood has long term effects on physical ac-
tivity participation, health-related physical fitness, and
adiposity later in adolescence and young adult-
hood.®!" Therefore, evaluation of MC during child-
hood and understanding its major influencing
factors may help to develop appropriate interven-
tion strategies.'>!

Previous studies have reported various biolog-
ical (age, weight status, gender), behavioral (phys-
ical activity), socioeconomic status (parents’
education level), and environmental (access to
sports facilities) correlates of MC.!3!151¢ Body mass
index (BMI) is widely used anthropometric adi-
posity index and a good indicator of weight status
in children.!” Besides, it is one of the consistently
studied biological correlates of MC. Current litera-
ture, on the other hand, showed no consensus re-
garding the association between MC and BMI in
children and adolescents. Several studies'®! indi-
cated no significant association, whilst a number of
studies demonstrated a significant association.?’2

Gender of a child is another mostly examined
biological determinant of MC. Similarly, contro-
versial results were observed regarding the gender
differences in MC. Some studies indicated that
boys outperform girls in MC.?*** On the contrary,

2326 Given

some others asserted comparable results.
the aforementioned evidence, more research is
needed to gain greater insight into these interac-
tions and differences. Therefore, the purpose of the
study is twofold: first to determine the relationship
between MC and BMI in children aged 10-13, and
second to examine the gender-related differences in
MC. The findings of the study may underline the im-

portance of promoting MC on healthy weight status.
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I MATERIALAND METHODS
DESIGN AND PROCEDURE

The research design of this study was cross-sectional
and correlational. Participants were recruited from one
private school. A sample of 289 students were invited
to participate in the study. Among them, 103 children
and parents gave their consent. Anthropometric meas-
urements were taken by a single observer. Anthropo-
metric and MC tests were performed respectively. All
assessments were administered in an indoor gymna-
sium and completed in five days (~20 students/day).

PARTICIPANTS

A total of 103 children (boys=59, girls=44, mean
age=12.1+1.2 years), without physical disability and
attending regularly to physical education classes, par-
ticipated in the study. In accordance with the Decla-
ration of Helsinki all children and their parents were
briefed about the assessment protocols and purpose of
the study, and written informed consent was obtained.
The Non-interventional Researches Ethics Board of
Kirikkale University approved the study (date:
08/02/2020, no: 2019.12.09).

MEASUREMENTS

A portable stadiometer (Seca 213, Hamburg, Ger-
many) was used to measure body height to the nearest
0.1 cm. A digital weighing scale was utilized to evalu-
ate body weight to the nearest 0.1 kg. BMI was cal-
culated (kg/m?). A revised version of the
“Korperkoordinationstest fiir Kinder (KTK)” test bat-
tery was used to assess MC.?” The KTK comprises
four items; walking backward on beams (KTKy.,),
hopping on one leg (KTKy,,), jumping sideways
(KTK jymp), and moving sideways on boards (KTK-
Board)- The raw scores for each item were converted to
the age- and gender-specific motor quotient. The sum
of four items was used to calculate total KTK motor
quotient (Totalyrkyq) scores. The Totaly gy enables
categorization of MC into consecutive five levels
(Table 1).

STATISTICAL ANALYSIS

Statistical Package for Social Sciences (IBM-SPSS-
v.24) for Windows was used to conduct data analysis.
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TABLE 1: Classification of motor competence level according
to motor quotient scores of Kdrperkoordinationstest fir Kinder.

Motor quotient scores Classification
131-145 High
116-130 Good
86-115 Normal
71-85 Moderate
56-70 Impairment

The Kolmogorov-Smirnov and Levene tests were
used to test the normality and homogeneity assump-
tions respectively. An independent sample t-test was
used to ascertain gender-related differences. In order
to ascertain the magnitude of differences effects sizes
(based on Cohen’s d values) were calculated. Effect
sizes were considered as trivial (0.0-0.19), small
(0.20-0.49), medium (0.50-0.79), and large (0.80 and
greater).”® The Pearson correlation coefficient was
used to analyze the associations between MC and
BMI. The statistical significance level was set at
p<0.05.

I RESULTS

The means and standard deviations and gender dif-
ferences in anthropometric characteristics are given
in Table 2. The results revealed that none of the vari-
ables differed significantly (p>0.05) between boys
and girls.

The MC level of the participants is presented in
Table 3. The results showed that 33% of participants
performed below normal in MC.

The means and standard deviations and gender-
related differences in KTK scores are presented in
Table 4. The results revealed that none of the vari-
ables differed significantly (p>0.05) between boys
and girls.

The correlations between the MC level and
BMI are given in Table 5. The results showed that
Totalg rgpg and KTK g, scores were found to be sig-
nificantly (p=0.001) and negatively associated with
BMI in both boys and girls.

I DISCUSSION

The main aim of this cross-sectional study was to de-
termine the association between MC and BMI in chil-
dren aged 10-13. Regardless of gender, results revealed
that MC was significantly and negatively associated
with BML. This result contrasts with the findings of pre-
vious researches.'®!” For example, Derer and Balli ex-
amine the relationship between MC and BMI in
primary school children and found no significant asso-
ciation between variables."” They explained this result
by the absence of overweight and obese children in
their research group. On the other side, results of the
current study is in accordance with the findings of the
earlier investigations.”** Considering this negative cor-
relation, Lopes et al. emphasized the importance of pro-
viding children appropriate time and environment on
the development of MC and healthy weight status.”
Supportively, several studies reported significant dif-
ferences in MC and fitness between overweight/obese
and normal-weight children in favor of children with
healthy weight status.?**

The results showed no significant differences be-
tween boys and girls in terms of the four KTK items
and the total KTK motor quotient scores. Previous re-
search into gender differences is equivocal.>*?%*! For
example, Lopes et al examined the KTK performances
of children aged 6-14 and noted the superiority of boys
across all ages.” Notwithstanding, in line with the find-
ings of the present study, S6giit reported no significant
gender effect in children between the ages of 6-14.2°
Sogiit asserted that when boys and girls trained

TABLE 2: Descriptive statistics for anthropometric characteristics by gender, t-test results, and effect size values.

Gender Boys (n=59) Girls (n=44)
Age (years) 12.3+1.2 11.9£1.9
Height (cm) 156.5+11.1 155.4+8.9
Weight (kg 46.2£11.3 455+12.4
BMI (kg/m?) 18.743.3 18.6+3.6

t value p value d value qualitative
1.799 0.075 0.36 small
0.539 0.591 0.1 trivial
0.279 0.781 0.06 trivial
0.147 0.883 0.03 trivial

BMI: Body mass index.
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TABLE 3: Motor competence levels of the participants.
Boys Girls Total

KTK levels n % n % % Total (%)
High 1 1.7 - 0.0 1 1.0
Good 5 8.5 1 2.3 6 5.8
Normal 38 610 26 591 62 60.2
Moderate 9 152 16 363 25 24.3
Impairment 8 13.6 1 2.3 9 8.7

KTK: Kérperkoordinationstest fiir Kinder.

equally they may have similar motor coordination
performance.?® The physical activity preferences and
available opportunities may cause these variations.'?

The results regarding the total KTK motor quo-
tient scores demonstrated that the mean value of all
participants was 92.1 (x15.9). Previously, similar
findings were observed for non-athletic but healthy-
weight children.?®?* On the other hand, various for-
mer examinations reported relatively higher values
for the athletic population.’>** In their study, for in-
stance, Vandorpe et al. found 133.7 (+4.3) for elite
female gymnast.** Moreover, KTK test battery was
recommended in the context of talent identification
and selection of young athletes.’ It seems that en-
gagement in sporting activities provides an environ-
ment for children to enhance their MC.

I CONCLUSION

In conclusion, this study indicated inverse relation-
ships between MC and BMI in boys and girls aged
10-13. These results emphasized the possible adverse
influence of increased BMI on MC in children. How-
ever, there are some limitations to consider in the
present study. Firstly, determining physical activity
behavior and sport participation status would increase
the inference of the study. Secondly, in addition to
BMI, evaluation of body composition would provide
a more comprehensive understanding regarding the
weight status. Future studies are warranted to expand
this observation through a large sample and with
a wide range of ages.
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TABLE 4: Descriptive statistics for the KTK scores by gender, t-test results, and effect size values.
Gender Boys (n=59) Girls (n=44) t value p value d value qualitative
KTKgaam 47.1£13.0 50.7£9.6 -1.541 0.126 -0.31 small
KTKHop 56.5+15.8 52.249.0 1,595 0.114 0.32 small
KTK jurmp 71.9£16.7 70.0£13.0 0.634 0.528 0.13 trivial
KTKBoard 49.1+8.5 475+4.6 1.133 0.260 0.23 small
Totaltkma 94.1£18.5 89.5+11.2 1.453 0.149 0.29 small
KTK: Kdrperkoordinationstest fiir Kinder.
TABLE 5: Correlation results between motor competence and body mass index.
Boys Girls Total

Variables r value p value r value p value r value p value
KTKgsam -0.380 0.003 -0.455 0.002 -0.398 0.001
KTKHop -0.579 0.001 0.110 0.477 -0.339 0.001
KTK jurnp 0.147 0.265 0.015 0.921 -0.082 0.408
KTKgoard -0.208 0.113 -0.092 0.553 -0.162 0.102
Totalk TkmQ 0.513 0.001 0.479 0.001 -0.477 0.001

KTK: Korperkoordinationstest fiir Kinder.
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working conditions, share holding and similar situations in any

firm.
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