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K Ü L ÖN B SÉ GE ,  F IGY E L E M BE V É V E  
A TÁ PL Á L KOZ Á SI Á L L A POT U K AT

Pap Róbert 1, Popović Boris 1, Halasi Szabolcs 2, Lepes Josip2 
1. University of Novi Sad, Faculty of Sport and Physical Education,2. University of 

Novi Sad, Hungarian Language Teacher Training Faculty

Absztrakt
A legtöbb kutatás azt mutatja, hogy az elhízott gyermekek általában fizikailag in-

aktívak, és motoros készségeik fejletlenek. A kutatás célja az volt, hogy meghatároz-
zuk az 5-6 éves lányok koordinációs minőségének különbségeit, figyelembe véve a 
BMI-t, illetve a táplálkozási állapotukat.

A vizsgálatot 132 óvodásból álló mintán végeztük el. A tápláltsági állapot felméré-
séhez antropometriai jellemzőket, testtömeget, magasságot és BMI-t (kg/m²) mértük. 
A koordináció minőségét a Körperkoordinationstest für Kinder (KTK) segítségével 
értékeltük.

Az eredmények statisztikailag szignifikáns különbséget mutattak, csak a gerendán 
hátrafelé járás változóban, 1-3 csoport között az 1. (p = 0,01) és 2-3 csoport között a 2. 
csoport javára (p = 0,05), míg a többi változókban, nem volt szignifikáns különbség a 
csoportok között.

A kapott eredmények alapján megállapítható, hogy a normál, túlsúlyos és elhízott 
lányok közötti koordináció minőségében tapasztalható különbségek nem drasztiku-
sak, és a normál tápláltsági állapotú lányok összességében nem mutattak jobb moto-
ros koordinációt, mint a túlsúlyos és elhízott lányok. 

Kulcsszavak: motoros koordináció, óvodások, KTK teszt, BMI, különbségek.
Rövidítések:
BMI: Body Mass Index

KTK: Körperkoordinationstest für Kinder
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QUA L I T Y OF C O OR DI NAT ION  I N 5- 6  Y E A R S- OL D 
GI R L S ,  I N R E L AT ION TO N U T R I T IONA L STAT US 

 Robert Pap1, Boris Popović1, Szabolcs Halasi2, Josip Lepes2 
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/m²) were measured. The Körperkoordinationstest für 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 (Popović 
et al., 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; Sekulić & Metikoš, 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 (Đorđić & 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/ m²)

KTK battery  of tests were used to assess the quality of coordination (Kiphard & 
Schilling 1974):

1. Walking backwards (WB)
2. Hopping for height (HH)
3. Jumping sideways (JS)
4. Moving sideways (MS)
5. MQ- total

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; ≥99th 
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 variables in 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. 

NS – Nutrition status; SD – Standard deviation; MIN – Minimal value; MAX – Maximal value; SKW – Skewness; KUR – 
Kurtosis; SW – Shapiro Wilk test. 

 

VARIABLE NS MEAN(SD) MIN MAX SKW KUR SW 

 

Body height (cm) 

Normal 115,35(5) 102,90 131,60 0,371 0,56 0,45 

Overweight 119,62(4,9) 112,40 130,10 0,64 -0,26 0,52 

Obese 118,14(4,77) 109,80 124,60 -0,26 -0,61 0,68 

 

Body Mass (kg)  

Normal 20,30(2,4) 14,8 27,2 0,48 0,096 0,10 

Overweight 25,93(2,35) 23 31,9 1,24 1,91 0,06 

Obese 29,64(4,18) 24,5 39 0,95 1,51 0,39 

 

BMI (kg/m2) 

Normal 15,21(0,96) 13,3 17,2 0,14 -0,79 0.05 

Overweight 18,02(0,58) 17,4 19 2,23 -1,64 0,04 

Obese 21,15(1,81) 19,5 25,4 1,44 1,95 0,04 

 

Walking Backwards 
(MQ) 

Normal 92,02(11,31) 73 129 0,86 0,47 0,00 

Overweight 87,69(11,06) 75 122 2,17 5,97 0,02 

Obese 81,64(7,20) 74 99 1,56 2,58 0,04 

 
Hopping for 
height(MQ) 

Normal 95,37(16,32) 62 147 0,59 -0,21 0,00 

Overweight 93(17,38) 64 129 0,63 -0,06 0,39 

Obese 87,91(9,30) 78 106 1,17 0,64 0,03 

 
Jumping Sideways 
(MQ) 

Normal 105,21(13,97) 62 145 -0,2 0,49 0,77 

Overweight 99,19(12,04) 78 122 -0,13 -0,54 0,99 

Obese 101,36(8,48) 80 112 -1,67 3,84 0,52 

 

Moving Sideways 
(MQ) 

Normal 105,57(11,70) 77 142 0,34 0,40 0,21 

Overweight 103,56(8,71) 93 123 0,71 -0,19 0,20 

Obese 102,64(9,6) 89 123 0,76 0,66 0,59 

  

Total result (MQ) 

Normal 99,24(13,54) 72 142 0,29 -0,06 0,45 

Overweight 94,56(13,37) 73 126 0,74 0,65 0,70 

Obese 91,27(7,25) 78 103 -0,08 -0,12 0,97 

  

Score- (MQ) 

Normal 2,99(0,55) 2 5 0,33 1,70 0,00 

Overweight 2,81(0,54) 2 4 -0,19 0,55 0,00 

Obese 2,82(0,40) 2 3 -1,92 2,03 0,00 
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Table 2. Differences between the groups for the KTK battery of tests. 

VARIABLE NS M/MR SD f H² p P* 
 
MQ(WB) 

1 71,93 11,31   
13,08 

 
0,00 

1-2 0,09 
2 55,44 11,06 1-3 0,01 
3 30,77 7,20 2-3 0,05 

 
MQ(HH) 

1 68,47 16,32   
1,84 

 
0,40 

1-2 0.61 
2 63,09 17,38 1-3 0,19 
3 52.68 9,30 2-3 0,57 

 
MQ(JS) 

1 105,21 13,97  
1,66 

 
 

 
0,19 

1-2 0,09 
2 99,19 12,04 1-3 0,37 
3 101,36 8,48 2-3 0,68 

 
MQ(MS) 

1 105,57 11,71  
0,50 

 
 

 
0,60 

1-2 0,50 
2 103,56 8,71 1-3 0,41 
3 102,64 9,60 2-3 0,83 

 
MQ- total 

1 99,24 13,54  
2,45 

  
0,90 

1-2 0,19 
2 94,56 13,37 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; H² - Chi square 
value of Kruskal Wallis test; p- significance level for f / 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 
(n=105) 

Overweight 
(n=16) 

Obese 
(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% (Ostojić 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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