Deliberationes tudomanyos folyoirat Deliberationes Scienfitic Journal

14. évfolyam 2. szam 2021/2, 27-38. oldal Vol.14; Ed.No. 2/2021, pages: 27-38
Kézirat beérkezése: 2022.05.12. Paper submitted: 12th May 2022
Kézirat befogadasa: 2022.06.03. Paper accepted: 3th June 2022
10.54230/Delib.2021.2.27 10.54230/Delib.2021.2.27

AZ 5-6 EVES LANYOK KOORDINACIOS MINOSEGENEK
KULONBSEGE, FIGYELEMBE VEVE
A TAPLALKOZASI ALLAPOTUKAT

Pap Robert !, Popovi¢ Boris !, Halasi Szabolcs 2, Lepes Josip?
1. University of Novi Sad, Faculty of Sport and Physical Education,2. University of
Novi Sad, Hungarian Language Teacher Training Faculty

Absztrakt

A legtobb kutatas azt mutatja, hogy az elhizott gyermekek altalaban fizikailag in-
aktivak, és motoros készségeik fejletlenek. A kutatds célja az volt, hogy meghatdroz-
zuk az 5-6 éves lanyok koordindaciés mindségének kiilonbségeit, figyelembe véve a
BMI-t, illetve a taplalkozasi allapotukat.

A vizsgalatot 132 6vodasbol 4116 mintan végeztiik el. A taplaltsagi allapot felméré-
séhez antropometriai jellemzdket, testtomeget, magassagot és BMI-t (kg/m?) mértiik.
A koordinacié mindségét a Korperkoordinationstest fiir Kinder (KTK) segitségével
értékeltiik.

Az eredmények statisztikailag szignifikans kiilonbséget mutattak, csak a gerendan
hatrafelé jaras valtozdban, 1-3 csoport kozott az 1. (p = 0,01) és 2-3 csoport kozott a 2.
csoport javara (p = 0,05), mig a tobbi valtozokban, nem volt szignifikans kiilonbség a
csoportok kozott.

A kapott eredmények alapjan megallapithato, hogy a normal, tulsulyos és elhizott
lanyok kozo6tti koordinacié mindségében tapasztalhato kiillonbségek nem drasztiku-
sak, és a normal taplaltsagi allapotu lanyok 0sszességében nem mutattak jobb moto-
ros koordinaciot, mint a talsulyos és elhizott lanyok.

Kulcsszavak: motoros koordinacid, évodasok, KTK teszt, BMI, kiilonbségek.

Roviditések:

BMI: Body Mass Index

KTK: Korperkoordinationstest fiir Kinder

27


https://doi.org/10.54230/Delib.2021.2.27
https://doi.org/10.54230/Delib.2021.2.27

AZ5-6 EVES LANYOK KOORDINACIOS MINOSEGENEK KULONBSEGE

QUALITY OF COORDINATION IN 5-6 YEARS-OLD
GIRLS, IN RELATION TO NUTRITIONAL STATUS

Robert Pap', Boris Popovi¢, Szabolcs Halasi?, Josip Lepes?
1. University of Novi Sad, Faculty of Sport and Physical Education,2. University of
Novi Sad, Hungarian Language Teacher Training Faculty

Abstract

Most research indicates that obese children are in general, physically inactive and
their motor skills are underdeveloped. The aim of this study was to determine the
differences in the quality of coordination in girls aged 5-6 years, taking into account
their BMI, respectively their nutrition status.

The study was implemented on a sample of 132 pre-schoolers. To assess the
nutritional status, anthropometric characteristics such as body mass, height and BMI
(kg/m?) were measured. The Korperkoordinationstest fiir Kinder (KTK) was used to
assess the quality of coordination.

The results showed a statistically significant difference, only in the variable walking
backwards on the beam, between 1-3 group in favor of 1st (p = 0.01) and 2-3 group in
favor of 2nd (p = 0.05), while in other variables of this study, there were no significant
differences between the groups.

Based on the results obtained, we can conclude that the differences in the quality
of coordination between normal, overweight and obese girls are not drastic, and that
girls with normal nutrition status did not show overall higher quality of gross motor
coordination than their overweight and obese peers.

Keywords: Gross Motor Coordination, Preschoolers, KTK test, BMI, differences.
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INTRODUCTION

Over the last few decades, the number of overweight children has increased
worldwide and has become a public health problem. One of the causes is, that children
do not participate sufficiently in physical activity, which can lead to underdeveloped
motor skills, which depend on each other.

Children have become less physically active in recent decades, moving significantly
less than their peers 50 years ago and spend roughly 600kcal less and not meeting the
average of 60 minutes of moderate activity per day (Boreham & Riddoch, 2001). This
trend is accompanied by increased calorie intake with less physical activity, as well
as an increased amount of time, that children spend in front of TVs and computers
(Berkey et al., 2000).

The inactivity of a child brings with it a number of negative consequences both at
present and later in adolescence and adulthood. Man evolved thanks to movement.
High level of physical activity during childhood, is leading to decreased deposition
of subcutaneous fat tissue during early adolescence (Moore, 2003; Rodrigues, Leitao
& Lopes, 2013). The link between motor skills performance and physical activity is
important for the health of the child, especially in the prevention of obesity (Hils,
King & Armstrong, 2007; Wiliams et al., 2012).

Good motor coordination is essential for the overall well-being of children (Popovi¢
etal., 2010). Coordination is ,,the ability to perform complex motor tasks in a time and
space-efficient and energy-efficient manner.” The correlation between coordination
and intelligence is very high. In contrast to other motor skills, intelligence is most
closely associated with coordination. People who have excellent coordination are
often intelligent (Luz, Rodriguez & Cordovil, 2014; Sekuli¢ & Metiko$, 2007; Smits-
Englesman & Hill, 2012).

The child has to start from the earliest period to develop coordination, because
after puberty, little can be done about it (Dordi¢ & Bala, 2007).

In most studies, the results indicate that overweight and obese children have less
developed motor coordination than children with normal body mass. (Graf et al.,
2004; Hardman et al., 2017; Laukkanen et al., 2017), while in the cases where, there are
no differences, are less frequent (Castenassi et al., 2007). In our research, we wanted
to see, in which of these two cases are the children from kindergartens in Novi Sad.

METHOD

In relation to knowledge of the problem, this research is a confirmatory study, where,
based on the known problem, the hypothesis is tested using appropriate methods and
research plans. In terms of the nature of the research, this was a transversal research.
In relation to the degree of control, this scientific research belongs to the category of
field research, which was realized in natural living conditions (Bala, 2007).

This research is a part of a short-term project of particular interest for sustainable
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development in AP Vojvodina in 2018, namely “Improving the evaluation of the level
of development of motor abilities and skills of AP Vojvodina children, in relation to
international tests and standards”.

SAMPLE

The quality of coordination was evaluated on a sample of 132 examinees (girls)
aged 5-6 years.

-Sample of measuring instruments
Basic anthropometric characteristics:
1.  Body height (cm)
2. Body mass (kg)
3. BMI (kg/ m?)
KTK battery of tests were used to assess the quality of coordination (Kiphard &
Schilling 1974):
1.  Walking backwards (WB)
Hopping for height (HH)
Jumping sideways (JS)
Moving sideways (MS)
MQ- total

vkhwnN

The sum of points in individually conducted trials, obtained for each KTK test,
presents the raw results (values). Raw values say nothing about the height of a
child’s results. First, Raw results have to be be compared with the average values of
a particular age group. For KTK test, there are norms (standards) based on sex and
age, from 5 to 14 years. MQ - values (motor coefficient), are used as standards in this
test. Raw resultas are compared to the values, writen in the table of norms for each
task separetely, accordnig to age and gender. Finally, the MQ - values of all four KTK
tasks are summed.The distribution of these cumulative values provides the basis for
the total MQ - value, which is very reliable, undemanding and therefore suitable for
individual diagnostics.

Based on the total MQ value, the level of coordination can be classified as: 1. very
low (impaired motor coordination: MQ<70; <2th percentile), 2. low (uncommon mo-
tor coordination: MQ = 71-85; 3-16. percentile), 3. normal (normal body coordination:
MQ = 86-115; 17-84. percentile), 4. high (good motor coordination: MQ = 116-130;
85-98.percentile) or 5. very high (excellent motor coordination: MQ=131; >299th
percentile).

DESCRIPTION OF THE MEASUREMENT PROCEDURE

The research was conducted on a sample of children from kindergartens in Novi
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Sad, Serbia. Assessment of the quality of coordination was realized after the parental
consent was obtained,given that they are underage children, which meant applying
the provisions of the Declaration of Helsinki on the rights of children to participate
in research. The girls who wanted to participate in research, their parents had to give
us their signature for the child’s participation in research (WHO, 2013).
An anthropometer and a digital scale were used to evaluate the anthropometric
characteristics.
-Data processing methods
For the measurment of the basic statistical parameters, we calculated the basic
descriptive statistics for all variables:Mean
- Standard deviation (SD)
- Minimal value (Min)
- Maximal value (Max)
- Skewness (SKW)
- Kurtosis (KUR)

A Shapiro-Wilk test was used to test the normality of the distribution.Non-
parametric Kruskal-Wallis test (in the case where, there was a statistically significant
deviation from the normal distribution) and the ANOVA parametric test was used
to determine statistically significant differences between the groups (in the case
where there was no significant deviation from the normal data distribution). The
categorization of body mass index into 3 groups, was based on the standardization
established by Cole et al. (2000), considering the intersection points by age and gender
(Cole et al., 2000). Data processing was done by using an SPSS 20.0 statistical package.

RESULTS

Table 1. Presents the basic descriptive statistics for all variablesin children with normal,
overweight and obese nutrition status and indicators of normality distribution.
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Table 1. Descriptive statistics with normality of distribution for anthropometric characteristics and KTK test.

VARIABLE NS MEANGSD)  MIN __ MAX _SKW _KUR _ SW
Normal 115.350) 10290 13160 0371 056 045
Body height (cm)  Overweight 1196249 11240 13010 064  -026 0,52
Obese 118,144,77) 10980 124,60  -026  -0.61 0,68
Normal 20302.4) 148 272 048 009 0,10
Body Mass (kg) Overweight 25,93(2,35) 3 3.9 124 191 006
Obese 29,64(4,18) 245 39 095 151 039
Normal 15.21(0.96) B33 72 014 079 005
BMI (kg/m2) Overweight 18,02(0,58) 174 19 223 -L64 0,04
Obese 21,15(1.81) 195 254 144 195 004
Normal 92,02(11.31) 7 29 086 047 0,00
‘Walking Backwards ~ Overweight 87,69(11,06) 75 122 2,17 5,97 0,02
MQ) Obese 81,64(7,20) 74 99 156 258 0,04
Normal 95,37(16,32) 5] 47059 021 0,00
h“;?g’ﬂ:ﬁg; Overweight 93(17,38) 64 129 063  -006 039
Obese 87,91(9,30) 78 106 LI7 064 0,03
Normal 105.21(13.97) 5 45 02 049 077
g;’,l“(‘)l;i"g Sideways oo weight 99,19(12,04) 78 122 013 -054 099
Obese 101,36(8,48) 80 112 -L67 384 052
Normal 105.57(11,70) 77 42 034 040 021
Moving Sideways ~ Overweight 103,56(8,71) 93 122 071 019 020
MQ) Obese 102,64(9,6) 89 123 076 066 0,59
Normal 99.24(13,54) 7 42 029 006 045
Total result (MQ)  Overweight 94,56(13,37) 73 126 074 065 070
Obese 91,27(7.25) 78 103 008 002 097
Normal 2,99(0.55) 2 5 0335 1,70 0,00
Score- (MQ) Overweight 2,81(0,54) 2 4 009 055 000
Obese 2,82(0.40) 2 3 192 203 000

NS — Nutrition status; SD — Standard deviation; MIN — Minimal value; MAX — Maximal value; SKW — Skewness; KUR —
Kurtosis; SW — Shapiro Wilk test.
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Table 2. Differences between the groups for the KTK battery of tests.

VARIABLE NS M/MR SD f H? P p*
1 71,93 11,31 1-2 0,09
MQ(WB) 2 55,44 11,06 13,08 0,00 1-3 0,01
3 30,77 7,20 2-3 0,05
1 68,47 16,32 1-2 0.61
MQ(HH) 2 63,09 17,38 1,84 0,40 1-3 0,19
3 52.68 9,30 2-3 0,57
1 105,21 13,97 1-2 0,09
MQWS) 2 99,19 12,04 1,66 0,19 1-3 0,37
3 101,36 8,48 2-3 0,68
1 105,57 11,71 1-2 0,50
MQMS) 2 103,56 8,71 0,50 0,60 1-3 0,41
3 102,64 9,60 2-3 0,83
1 99,24 13,54 1-2 0,19
MQ- total 2 94,56 13,37 2,45 0,90 1-3 0,06
3 91,27 7,25 2-3 0,52

MQ(WB) - Motor coefficient for walking backwards on the beam; MQ(HH) — Motor coefficient for single-legged jumping;
MQ(JS) — Motor coefficient for jumping sideways; MQ(MS) - Motor coefficient for moving sideways; MQ — Total motor
coefficient; NS — Nutrition Status; M/MR — Mean/ Middle rank; SD — Standard deviation; f — f-test for ANOVA; H? - Chi square
value of Kruskal Wallis test; p- significance level for £/ Chi square; P* - Level of statistical significance between groups.

The results (Table 2.) of the non-parametric Kruskal Wallis test showed a
statistically significant difference in the variable walking backwards on the beam,
between 1-3 group in favor of 1st (p = 0.01) and 2-3 group in favour of 2nd (p = 0.05),
while between the 1-2 group (p = 0.09) there was no statistically significant difference.
In the case of the single- legged jumping variable, there was no statistically significant
difference between the groups (p = 0.40). For other variables, the parametric test,
univariate analysis of variance, was used. The results showed no statistically significant
differences between the groups, in the variable jumping sideways (p = 0.19). The same
is the case with moving sideways variable, there were no statistically significant
differences (p = 0.60). Regarding the results of the total motor coefficient of the KTK
test, no statistically significant differences were found between the groups.

Table 3. Assessment of motor coordination quality in relation to nutritional status.

VARIABLE Normal Overweight Obese
(n=105) (n=16) (n=11)
Score-1 / / /
Score -2 16(15,2%) 4(25%) 2(18,2%)
Score -3 76(72,4%) 11(68,8%) 9(81,8%)
Score -4 12(11,4) 1(6,3%) /
Score -5 1(1%) / /
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With very poor coordination, or score-1, which indicates a disorder of coordination,
there were no subjects, while with score-2, 15.2% of girls with normal nutritional
status, 25% with overweight and 18.2% with obese nutritional status were found.
with score-3 were found; 72.4%, 68.8% and 81.8% girls of normal, overweight and
obese nutritional status (Table 3.). Score-4 was scored by 11.4% of girls with normal
nutritional status, in overweight 6.3%, while obese girls failed to reach that score. The
score-5 was scored by only one girl with normal nutritional status (Table 3).

DiscusSION

The study was conducted to determine the differences in the quality of coordination
among girls aged 5-6 years in relation to nutritional status. A KTK battery of tests
was used to evaluate the quality of coordination. The results of the study showed
that there are statistically significant differences in the quality of coordination, in
the case of a variable, walking backwards motor coefficient (WB). In this variable,
obese children had the lowest scores, followed by overweight children, while children
with normal nutritional status achieved the best results. Other variables found no
statistically significant differences between the groups.In other variables, we found
no statistically significant differences between the groups.

In some of the previous studies that indicated clumsiness, or less developed gross
motor coordination D’Hondt et al., 2009; D'Hondt et al.,, 2014; Duncan, Bryant &
Stodden, 2017; Lima et al., 2017; Logan et al., 2011; Marmeleira et al., 2017; Orte-
ga et al.,, 2018; Silva-Santos et al., 2016; Spessato, Gabbard & Valentini, 2013), fine
motor coordination (Gentier et al., 2013), manipulation of objects (Morano, Collela
& Caroli, 2011), focus attention (Mond et al., 2007), etc. ... of overweight and obese
children versus the children with normal nutrition status. In our study, specifically in
the study of gross motor coordination, no drastic differences were found, that would
indicate a superiority of children with normal nutritional status over the other two
groups. Significant differences were observed only in the walking backwards variable.

The results of the study showed that girls with obese and overweight nutrition sta-
tus, were present in 20% of girls, out of the total number of subjects we tested. This
result is not ideal, but compared to a few years ago, the prevalence of obesity in Serbia
was as high as 39% (Ostoji¢ et al., 2011). While in studies which are unrelated to Serbia,
were found over 30% prevalence of overweight and obese children (Brunet, Chaput &
Tremblay 2007; Silva-Santos et al., 2016). Consequences of obesity are coprehensive,
obesity adversely affects the health of the child and his health-related quality of life
(Halasi et al., 2018; WHO, 2016).

Children with poor motor coordination (Lopes et al., 2011) and overweight nutrition
status, reduce their physical activity levels earlier than children with normal nutrition
status, especially girls, and feel that their physical activity levels are similar to children
who are not overweight (Gillis, Kennedy & Bar-Or, 2006). The development of motor
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skills is the primary mechanism that promotes physical activity (Stodden et al., 2008;
Wrotniak et al., 2006).

More recent research by Ortega et al. (2018) is speaking about the paradox, where
obese children who are in good cardiorespiratory and muscular form, are healthier
than children with normal nutrition status, who are not in good cardiorespiratory
and muscular form, which means that body mass itself does not appear to be the key
factor for the health of the child and indicates that the health and development of
the child is not solely related to the body mass or the child’s nutrition status, but in
this case it is rather placed on third place, immediately after cardiorespiratory and
muscular form (Ortega et al., 2018).

CONCLUSION

Based on the results obtained, it can be generally concluded that children with
normal nutrition status, were not much superior and did not show excessively higher
quality of motor coordination than their overweight and obese peers.
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