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Abstract: Context and objective: The scientific evidence on the association between motor competence and body com-
position among children and adolescents. The aim is to review the literature based on the association between motor
competence and body composition to answer the question: does body mass index (BMI) has a negative impact on the Kor-
perkoordinations test fiir Kinder (KTK) performance?

Data Sources and Study Selection: A systematic review from 4 electronic databases (i.e., PubMed, ScienceDirect, SciELO,
and Scopus) was used to search for research articles. The study had to include the KTK battery test to evaluate motor com-
petence (MC) and BMI for measuring body composition among children and adolescents written in the English language.
A total of 7 research articles were included in the review.

Synthesis Methods and results: Two authors independently extracted the articles. The analyzed studies suggest that motor
competence is negatively associated with body composition among children and adolescents. Thus, children with better
BMI should have a higher MC score evaluated with the KTK assessment.

Conclusions: The findings suggest that motor competence and body mass index are negatively associated among children
and adolescents. Further research should include another type of test for examining motor competence.
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INTRODUCTION

Sedentary behavior and lifestyle can easily lead to obesity (Doloma, Kambas, Aggeloussis, & Michalopoulou,
2020), which prevalence is increasing (Graf et al., 2004), and it is associated with cardiovascular risk factors (Ander-
sen, Riddoch, Kriemler, & Hills, 2011). In addition, a lack of physical activity (PA) decreases children’s motor com-
petence (MC) levels (Bardid, Rudd, Lenoir, Polman, & Barnett, 2015; Fransen et al., 2014) and has a negative impact
on their health (Moreira et al., 2019). Overweight and obese people have a high body mass index (BMI), which is
widely used to measure body composition and weight, precisely adiposity (Freedman et al., 2005).

An adequate coordination level is essential for children’s general development, health, psychosocial, and well-
being reasons (Vandorpe et al., 2011). MC can be described as a complex human movement influenced by physical,
psychological, maturational, sociological, and environmental constraints besides an individual’s growth and develop-
ment (Cattuzzo et al., 2016). Moreover, organized sports participation can predict an individual’s MC (Eva D’Hondt
etal., 2013).

On average, childhood MC is lower than the desired level, which is contrary to the scientific evidence that it is
an important determinant of PA and fitness in adulthood (Bardid et al., 2015). Furthermore, children nowadays have
a decline in coordination compared to their peers 40 years ago (Barnett et al., 2016; Cattuzzo et al., 2016; Vandorpe
etal., 2011).

In the past decade, the interest increased to evaluate the relationship between MC and weight status among
children and adolescents (E. D’Hondt et al., 2014). Numerous testing batteries are available for evaluating MC in the
population mentioned above. Through this systematic study, MC was evaluated with a reliable, low cost (Moreira et
al., 2019), standardized test battery called Korperkoordination Test fiir Kinder.

KTK test battery is an assessment instrument used in the clinic environment, school practice settings, physical
education, sport, health sciences, medicine, and biomechanics. Furthermore, this measurement is appropriate for both
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children with typical and atypical development. It can be used for investigation associations, testing the effect of dif-
ferent interventions and treatment, or even diagnostic. (Livonen, Sddkslahti, & Laukkanen, 2016).

The KTK (Kiphard & Schilling, 1974) was created in Germany for measuring whole-body coordination with
four subtests: Balancing Backwards (BB), Jumping Sideways (JS), Hopping for Height (HH), and Moving Sideways
(MS). Results are presented in row scores (steps, jumps), which are, in the end, converted into motor quotient (MC).
Thus, it allows comparison between different gender, ages, and population’s norms. This test is provided with norma-
tive values from 6 to 15 years old children.

Several studies used the KTK battery test for measuring MC over four decades (Livonen et al., 2016). Addition-
ally, a few of them included the association between MC and BMI, as shown in Table 1. The purpose of this study is
to systematically review the literature on the association between KTK and MC.

METHODS

Study design and eligibility

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) Statement (Liberati et al.,
2009) was used to conduct and report this study. In addition, the PICO criteria is addressed for selecting the articles.

Eligibility criteria were used for inclusion or exclusion of the studies first based on the title and abstract, then on
their full text. Inclusion criteria were: using the KTK battery test to measure general motor competence; BMI to deter-
mine body composition; children and adolescent population; written in the English language; article older than 1974.
Articles were excluded if they were systematic review or meta-analysis; did not include KTK or BMI; evaluated another
population than children or adolescents; measured another parameter besides motor competence and body composition.

Information source and search strategy

We used four major electronic databases (i.e., PubMed (2004-2020), ScienceDirect (1974-2020), SciELO
(2016-2020), and Scopus (2007-2020)) for the systematic literature search.

The search criteria for the published works were from 1974 to 10 September 2020. The search strategy included
the following keywords: (“Korperkoordinationstest fiir Kinder” OR “Kdorperkoordinationstest” OR “KTK™) AND
(“body mass index” OR “BMI”) AND (“children” OR “adolescents”). Restrictions by the database: 1) Pubmed: Full
text, journal article, English, 2004-2020; 2) ScienceDirect: Research articles, 1974-2020; 3) SciELO: Article, Eng-
lish; 4) Scopus: Article, English.

Two reviewers (BB) and (AK) independently did the first (title and abstract) and second (full text) screening
process. The disagreement was solved through a discussion and consensus.

RESuULTS

Study selection

The selection process identified 89 articles combined from all databases, as shown in Figure 1. After identifica-
tion, all duplicates (27) were removed with the Endnote program. Furthermore, through screening of the titles and
abstracts, 41 articles were excluded. In addition to eligibility criteria across a screening of the left 21 study, based on
their full text, 7 articles were finally accepted.

The selected studies are collected in Table 1, including their characteristics: authors, year of publication, sample
characteristics (number, gender, age), the measurement for motor competence and body composition, and the general
findings of the study.

DISCUSSION

The paper aimed to review the literature based on the relationship between MC using KTK test battery (Kiphard
& Schilling, 1974) and body composition evaluated through BMI. The analyzed articles suggest that MC inversely
associated with body composition among children and adolescents (Antunes et al., 2015; E. D’Hondt et al., 2014;
Doloma et al., 2020; V. P. Lopes, Malina, Maia, & Rodrigues, 2018; Vitor P. Lopes, Stodden, Bianchi, Maia, & Ro-
drigues, 2012; V. P. Lopes, Stodden, & Rodrigues, 2014).

1 38 www.Siz-au.com



BRIGITA BANJAC, ET AL.

EFIKASNOST VIBRACIONOG TRENINGA NA PROMENU SNAGE SPORTS SCIENCE AND HEALTH 10(2):137-142
g Records identified through Additional records identified
'g database searching through other sources
~ = =
2 (n=89) n=0)
N
=
%)
=
o
Y
Records after duplicates removed
of _
£ (n=62)
=
-5}
-5
o
(>
wn
y
Records
— Records screened o excluded
(n=062) (n=41)
z
2
2P h 4
= :
Full-text articles assessed Full-text
___J for eligibility > articles
) n=21) excluded, with
- reasons
= (n=14)
E A 4
E Studies included in - 1 measured
qualitative synthesis another
n=7) pargmeter
besides motor
competence

Figure 1. Data collection process with Flow Diagram

As shown in Table 1., the seven included research articles in the systematic review were published between 2012
and 2020 years. According to these studies’ context and purpose, the sample sizes varied in the range of 27 and 7175.

KTK test battery has been shown as a great tool for evaluating motor coordination for the whole spectrum of
children aged between 6-15 years (Vandorpe et al., 2011). Furthermore, the level of gross motor coordination was
strongly related over time to children’s weight status (Eva D’Hondt et al., 2013).

In most studies, obesity, such as being overweight, is a limitation for motor tests (Antunes et al., 2015; Doloma
et al., 2020). It can explain that overweight and obese children have lower MC scores on KTK in contrast to their
normal-weight or thin peers. Those results suggest an inverse association between body weight status and MC level
(Fransen et al., 2014), which explains that decreasing MC usually resulted in increased BMI in children (V. P. Lopes
etal., 2018).

It is interesting to note that besides BMI, gender differences can also affect the prediction of children’s motor
coordination (Doloma et al., 2020). In addition, differences in age, culture, socioeconomic status, physical education,
and active transport might have the power to enhance the low level of MC (Barnett et al., 2016; Fransen et al., 2014).

As expected, overweight and obesity status is associated with lower gross motor development and endurance
performance. However, an active lifestyle is positively correlated with gross motor development in first-grade chil-
dren (Graf et al., 2004). In addition, MC across childhood and adolescence positively impacts on cardiorespiratory
and musculoskeletal fitness (Fransen et al., 2014) in both genders.
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Table 1. An overview of the basic s characteristics from the selected articles

Title of the Authors Year Sample chara- Measure Measure Main results
study of pu- cteristics of motor of body
bli-cati- com- compo-
on pe-tence si-tion
Correlation Vitor P. Lopes, 2012 Data were colle- KTK BMI MC has an inverse relation-
between BMI David F. Stodden, cted from 7175 ship with BMI. The strength
and motor co-  Mafalda M. Bianchi, children: boys of this negative relationship
ordination in Jose A.R. Maia, and N=3616 and, girls increased through childhood,
children Luis P. Rodrigues N=3559, aged but on the contrary, decrea-
6—-14 years. sed during early adolescence.
Overweight and obese chi-
Idren demonstrated signifi-
cantly lower MC compared to
normal-weight peers.
Body mass index V. P. Lopes, 2018 Number of res-  KTK BMI The general conclusion is that
and motor coor- R. M. Malina, pondents was decrease in MC lead to an
dination: Non-li- J. A. R. Maia, and 3738. Of these, increase in BMI. Moreover, on
near relations- L. P. Rodrigues 1912 boys, and average, children with normal
hips in children 1826 girls, aged weight had a higher MQ in
6-10 years from 6 to 10 both genders than overwe-
years. ight and obese peers. The
highest MQ results were also
detected in normal-weight
children, with a few excepti-
ons.
Gross Motor Co- Anténio M. Antunes, 2015 The total number KTK BMI Normal-weight boys and girls
ordination and  José A. Maia, of the partici- scored better compared to
Weight Status of Mikis D. Stasinopo- pants was 1276 their obese peers. Moreover,
Portuguese Chi- ulos, in the study. Of overweight children per-
Idren Aged 6-14 Elvio R. Gouveia, this sample: 619 formed better than obese
Years Martine A. Thomis, boys and 657 individuals. In conclusion,
Johan A. Lefevre, girls participated, being overweight or obese
Alexandra Q. Teixeira, aged between 6 was a major limitation in MC
and and 14 years. tests, and for their health and
Duarte L. Freitas performance-related physical
fitness.
A Longitudinal Dimitra Doloma, 2020 The total number KTK BMI They examined the corre-

Study for the
Relationship
between Motor
Coordination
and Body Mass
Index in Primary
School Children

Antonios Kambas,
Nikolaos Aggeloussis,
and

Maria Michalopoulou

of the sample
was 42. The
study included
20 boys and 22
girls, aged from 5
to 14 years.

lation between BMI and
KTK. Increases in BMI were
correlated with decreases in
a rating of the KTK results,
and every year there was a
statistically significant intera-
ction between MC and BMI.
Furthermore, a sedentary
lifestyle and physical inacti-
vity lead to weight gain and
deficit in MC.
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Relationship Fabrizio Zandonadi 2007 In this study, 27  KTK BMI This work concluded that
between body  Catenassi, children partici- even children with low BMI
mass index and  Inara Marques, pated. Precisely, could perform adequately
gross motor skill Carina Barbiero Ba- 16 boys and 11 or even better rough motor
in four to six-ye- stos, girls. Their mean tasks. So, tasks involving gross
ar-old children  Luciano Basso, age was 5.64 motor skills did not relate to
Enio Ricardo Vaz 0.67 years. BMI. Besides, there was no
Ronque, and significant interaction when
Aline Mendes Gerage the gender distinction was
taken into consideration.
Weight statusis V. P. Lopes, 2014 The total number KTK BMI Interpreting the results, chi-
associated with  D. F. Stodden, and L. of respondents Idren with higher MC results
cross-sectional  P. Rodrigues was 6625. Of demonstrated lower BMI
trajectories of these, 3344 were values. In addition, children
motor coordi- boys, and 3281 with low MC levels have a
nation across were girls, aged higher risk of being overwe-
childhood from6to 11 ight or obese. It is important
years. to note that that risk is dra-
matically increasing with age
in both boys and girls.
A Longitudinal Eva D’Hondt, Benedi- 2014 The research was KTK BMI This study suggests that chil-

Study of Gross

cte Deforche,

conducted on

dren’s weight status negative-

Motor Coordina- llse Gentier, 2517 children (5- ly influences the future level
tion and Weight Joke Verstuyf, 13 years, 52.8% of gross MC. Analyzing the
Status in Chil- Roel Vaeyens, of boys, and 47,2 results, lower performance
dren llse De Bourdeaud- % girls. at the baseline on the KTK

huij,
Renaat Philippaerts,
and Matthieu Lenoir

predicted an increase in BMI
scores and, a high baseline in
BMI values predicted a de-
crease in the evaluating MC
through the KTK battery test.

Legend: KTK Kérperkoordinations Test, BMI body mass index

Children with low levels of MC have a higher risk (which is increasing with age) of being overweight or obese
(V. P. Lopes et al., 2014). Moreover, children’s weight status negatively influences the future level of gross motor
coordination (E. D’Hondt et al., 2014).

Surprisingly, only one research article reported contrary findings for the relationship between weight status and
MC. They discovered an equally (it was not detected significant differences) performance on motor tasks between
normal-weight and overweight or obese children. Also, the gender distinction does not have a role in distinguishing
children based on their motor performance (Catenassi et al., 2007).

Special attention is required for overweight and obese children to promote regular participation in PA (Eva
D’Hondt et al., 2013; Graf et al., 2004). Accordingly, the key to improving motor coordination could be participation
in organized physical activities (Doloma et al., 2020), sport, or even just to be active throughout the day and reach
the daily recommended limit of PA.

CONCLUSION AND LIMITATIONS

The findings suggest that MC and BMI are negatively associated among children and adolescents, which means
that an increased BMI usually results in lower performance on the KTK test battery.

It is important to mention that our findings, based on the used literature, do not defend the stereotype of obese or
overweight children as not skilled. Thus, they can do various motor tasks, but on average, with a lower result. Further
research should include another type of test for examining motor competence.
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