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ABSTRACT     The objective of this study was to examine the relationship between physical activity and 
anthropological status in six-year-old children. The study was conducted on 30 boys (years 6.34 ± 0.51) and 
30 girls (years 6.21 ± 0.59). Six tests for motor ability evaluation, two measures for assessing morphological 
characteristics, and a questionnaire for assessing physical activity and sedentary activities, the Netherlands 
Physical Activity Questionnaire (NPAQ), were applied to the participants. The correlation analysis results clearly 
show that sedentary activity cannot be regarded as a predictor of anthropological status in six-year-old children 
(p>0.05). This research provides an insight into the complex issue of the precise identification of the effects of 
physical activity, and changes in anthropological status that are influenced by natural growth and development.
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Introduction
For preschool children, movement is exceedingly important for harmonious psychophysical growth and 
development (Hills, 1995). Furthermore, certain motor skills for children of this age are recognized as 
fundamental and necessary in the development of more complex movement patterns that an individual will 
use throughout their life (Barnett, Lai, et al., 2016; Barnett, Salmon, & Hesketh, 2016; Bellows et al., 2017; 
Čuljak, Miletić, Delaš Kalinski, Kezić, & Žuvela, 2014; Gallahue & Donnely, 2003; Tompsett, Sanders, Taylor, 
& Cobley, 2017; Yu et al., 2016). Fundamental movement skills are also considered to be the basis for specific 
sports skills (Donath, Faude, Hagmann, Roth, & Zahner, 2015; Kirk & Rhodes, 2011; Kordi, Nourian, Ghayour, 
Kordi, & Younesian, 2012; Logan, Robinson, Wilson, & Lucas, 2012; Lubans, Morgan, Cliff, Barnett, & Okely, 
2010). Insufficiently stimulated and underdeveloped motor skills and knowledge at a young age can be the 
cause of decreased or “slumbered” motor creativity (Struza Milić, 2014). Physical exercise and health are closely 
related, so it is important to create the habit of regular physical activity from the earliest age (Cohen, Morgan, 
Plotnikoff, Callister, & Lubans, 2015; Liong, Ridgers, & Barnett, 2015; Lovrić, Jelaska, & Bilić, 2015; Rush & 
Simmons, 2014; Slykerman, Ridgers, Stevenson, & Barnett, 2016). However, the result of modern lifestyles is 
often minimal physical activity and, subsequently, health problems may occur (Al-Kloub & Froelicher, 2009; 
Goldfield, Harvey, Grattan, & Adamo, 2012). Therefore, it is of great relevance to monitor and control the level 
of physical activity of children from an early age (Montoye, Kemper, Saris, & Washburn, 1996). 

Previous studies indicate a link between basic motor skills and physical activity (e.g., Lubans et al., 2010). 
However, no significant correlations between morphological features and physical activity of children have 
been identified in these studies (Hills & Byrne, 2010). For example, the realization of basic motor skills is not 
related to body mass index (BMI) in children four to eight years of age (Cantenassi et al., 2007). Accordingly, 
the objective of this study is to examine the correlation between physical activity, morphological features, and 
motor skills among six-year-old children.
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Method
Participants 
The sample included 30 boys (years 6.34±0.51) and 30 girls (years 6.34±0.51). Children with health problems 
and motor disorders were not included. Before the research, parents were informed about the details 
of the study and signed consent forms to allow their children to participate. The research was conducted 
in accordance with the Declaration of Helsinki, and the institutional ethics committee of the Faculty of 
Kinesiology, University of Split, approved the proposed research design. 

Variables
All participants were measured for height and weight, and BMI scores were calculated. For the evaluation 
of physical activity and sedentary activity of children, parents were asked to complete the NPAQ (Montoye 
et al., 1996) of determined psychometric characteristics (Janz, Broffitt, & Levy, 2005). The NPAQ consists of 
two sections: assessment of physical activity and assessment of sedentary activities. The section that evaluates 
activity contains seven statements that parents must answer using a Likert scale (1–5) regarding how much 
they agree with the statement, and the total score is the mean value of all answers (KA). The part that evaluates 
the child’s inactivity contains only two questions related to the average daily time spent doing sedentary 
activities (watching television and using a computer). The total is calculated by summing the two responses 
(SA). A six-test set was used to evaluate motor skills: crawl with the ball (PL); bend on the bench (PK); standing 
broad jump (SUD); side rope jumps (BPK); change of running direction (TPS); and standing on a bench (SK).  

Crawl with the ball (PL)
The participant lies on the ground in front of the start line holding a ball of 16 cm in diameter with one 
hand tight to their body. While they are crawling, the ball should not be dropped or rolled on the floor. If the 
participant drops the ball during the task, the exercise must be repeated. The time, in seconds, is measured 
from the oral instruction “Go” to the moment at which the participant moves across the finish line, which is 
4 m from the start line.  

Bend on the bench (PK)
The participant stands on the bench with their feet together and toes at the edge of the bench where a 
measuring tape is attached to the bar. The arms should be stretched out and crossed, with the right palm over 
the left. The participant is required to start lowering into a bend by pulling their hands along the measuring 
tape. During the exercise, the legs must be straight. The task is completed when the participant reaches the 
lowest point they can sustain, and this is recorded in centimetres. The zero point is equal with the box. If the 
participant bends below the zero point, a negative result is recorded. 

Standing broad jump (SUD)
Using a two-foot take-off and landing, with the swinging of arms and bending of knees, the participant should 
attempt to jump as far as possible. The measurement is taken from the take-off line to the nearest point of 
contact on the landing (back of the heels). No part of the participant’s foot may cross over the edge of the 
scratch board/tape prior to the jump attempt; if this occurs, the jump should be repeated. At the start of the 
jump, both feet must be parallel to one another; if not, the jump should be repeated. Finally, if the participant 
lands on a body part other than their feet, the jump should be repeated. 

Side rope jumps (BPK)
The participant stands sideways next to the rope that lies on the ground. They are required to start jumping 
the rope using a two-foot take-off and without double bouncing. The task is performed for 20 seconds. The 
number of repetitions (one jump over the rope and back again) within 20 seconds is recorded.

Change of running direction (TPS)
Two parallel lines 3 m apart are drawn on the ground. When the tester signals, the participant needs to run 
four times from line to line, and at each change of direction, at least one foot must completely cross the line 
marked on the ground. The time, in seconds, is measured from the oral instruction “Go” to the moment at 
which the participant crosses the marked line the fourth time. 

Standing on bench (SK)
With arms next to their body, the participant must step with one foot on a bench (dimensions 10 cm ×6 cm × 
6 cm), whilst the other leg is bent at the knee. The participant is asked to maintain this position for as long as 
possible, and the obtained result is measured in seconds. 

All tests were repeated three times and conducted by two testers with many years of experience. 

Statistical methods
As a measure of reliability, for all motor variables, Cronbach alpha (Cα), average inter-item correlation (IIR) 
and coefficient of variation (CV) (Hopkins, 2000) were calculated. Additionally, due to the identification of 
within-trial bias, repeated ANOVA measures were applied. Gender differences (i.e. homogeneity of subsamples, 
boys vs girls) were examined using the t-test for independent samples. The normality of distributions was 
tested using the Kolmogorov–Smirnov test with Lilliefors correction. As a measure of association between 
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variables, the Pearson coefficient of correlation was calculated. Type one error was set at α=5%. All data were 
calculated using the “Statistica 13.0.”  data analysis software (Dell Inc., OK, USA). 

Results
The distribution normality for both subsamples in all applied variables indicated that only the SK variable 
in the boys’ subsample has a distribution that slightly deviates from normal. Furthermore, using the t-test 
for independent samples, we determined the homogeneity of the observed sample in motor skill tests, 
morphological features and physical activity. Considering the statistically significant differences identified 
in PK (t=2.48, p=0.01), KA (t=2.05, p=0.04) and BMI (t=3.03, p<0.01) variables, the boys were observed 
separately from the girls. Table 1 presents the reliability analysis results of the observed variables. 

The results clearly indicate that almost all the applied variables are satisfyingly reliable. The exception is the 
variable SK whose reliability is slightly reduced. In accordance with other objectives of this study, we have 
determined the correlation between physical activity and sedentary activities and BMI divided by gender. 
The results clearly indicated that kinesiological activity (boys: r=0.28, p=0.67; girls: r=-0.13, p=0.42) and 
sedentary activities (boys: r=0.01, p=0.89; girls: r=0.26, p=0.77) have no significant impact on BMI. 

Furthermore, we have determined the correlation between physical activity and sedentary activities and 
motor skill tests divided by gender.

TABLE 1  Results of the reliability test and the t-test for independent samples in motor tests, morphological 
features and physical activity (Mean±SD: mean ± standard deviation; Cα: Cronbach alpha, IIR: 
infinite impulse response; CV: coefficient of variation; F: ANOVA test value, p: level of significance)

Boys (N=30)

Mean±SD Cα IIR CV F p

PL 11.18±3.96 1.00 0.99 3.01 0.08 0.93

PK -3.00±7.35 0.99 0.98 53.45 0.29 0.75

SUD 103.97±10.99 0.94 0.85 4.21 2.97 0.06

BPK 17.00±2.39 0.96 0.90 4.94 1.57 0.22

TPS 6.70±0.74 0.98 0.95 2.60 1.74 0.19

SK 6.59±5.93 0.99 0.98 13.56 0.98 0.38

PA 3.62±0.57

SA 108.17±68.84

BMI 15.44±1.34

Girls (N=30)

PL 12.43±2.28 0.99 0.98 2.81 0.55 0.59

PK -6.83±4.19 0.98 0.96 14.50 0.32 0.73

SUD 100.30±9.56 0.96 0.93 3.64 0.14 0.87

BPK 16.80±2.76 0.95 0.87 6.28 4.25 0.02

TPS 7.02±0.70 0.96 0.90 3.35 1.19 0.31

SK 8.41±4.58 0.99 0.97 9.15 3.76 0.03

PA 3.34±0.50

SA 107.50±43.25

BMI 14.53±0.97

Note: PL: crawl with the ball; PK: bend on the bench; SUD: standing broad jump; BPK: side rope jumps; TPS: change of 
running direction; SK: standing on bench; PA: physical activity; SA: sedentary activities; BMI: body mass index.

TABLE 2  Correlation coefficient with significance motor skill assessment tests for the variables of 
physical activity and sedentary activities in boys and girls

PL PK SUD BPK TPS SK

Boys

PA -0.06 0.03 -0.05 -0.00 -0.20 -0.21

SA 0.32 0.11 -0.18 0.31 0.19 0.13

Girls

PA -0.25 0.07 0.37* -0.01 -0.05 -0.14

SA -0.26 0.16 -0.03 0.25 -0.13 0.15

Note: Motor skill tests (PL: crawl with the ball; PK: bend on the bench; SUD: standing broad jump; BPK: side rope jumps; 
TPS: change of running direction; SK: standing on bench). Variables of the questionnaire (PA: physical activity; SA: 
sedentary activities, * p<0.05)
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The results clearly indicate that there is no significant correlation between physical and sedentary activities 
and motor variables. A significant correlation of the variable SUD with physical activity was identified, but 
only for girls. A previous study in which the authors recorded an average physical activity of boys of 3.30 
using NPAQ also indicates that there is no correlation between physical activity and sedentary activities and 
motor skills tests; however, they suggest that this could be the result of the small number of participants in 
the research (Janz et al., 2005).

Discussion
Differences between boys and girls in applied motor skill tests were identified only in the flexibility test, which 
confirms previous research in which girls were found to perform better than boys did (Kraljević, Gađić, 
& Vučković, 2013). As expected, boys have a significantly higher average BMI and higher physical activity 
than girls do (Olsson, Fahlen, & Janson, 2008). Boys may have a higher physical activity score because of the 
selection of the games that they play in their free time (Hamar, Biddle, Soos, Takacs, & Huszar, 2010). 

No correlation was found between BMI and physical activity and sedentary activities, which means that boys 
and girls who spend more or less of their free time actively do not necessarily have a higher or lower BMI. 
These results are analogous to previous studies (e.g. Green & Cable, 2006), which indicated that the activity 
level of preschool children does not significantly affect their body weight. The results also indicate that the 
recorded level of physical activity and sedentary activities does not significantly affect their performance in 
motor skills tests. These results point to the persistence of the assumption that children, through their innate 
need for movement, experience harmonious growth and development, which is independent of external 
influences, such as levels of physical and sedentary activities (Franjko, Žuvela, Kuna, & Kezić, 2013). 

The next question is to what extent children are able to meet their needs for movement during further growth 
and development, and how their level of physical activity will affect the development of motor skills and 
morphological features, keeping in mind the school’s obligations and a social environment that is mostly 
sedentary (Biddle, Marshall, Gorely, & Cameron, 2009; Veitch et al., 2011). In this study, comparisons 
between physical activity and sedentary activities and motor skills tests did not show any correlation in boys; 
in girls, the correlation between physical activity was indicated in only one motor skill test. The most probable 
reason for the absence of significant correlation between physical activity and motor skills can most likely 
be sought in the non-measurement of the quality of physical activity. Specifically, in addition to the amount 
of physical activity, it is also necessary to determine its quality, i.e. the type of organization and methods of 
implementation.

Therefore, despite this deficiency, this article provides a good understanding of the complex interaction 
dynamics of the natural process of growth and development with various modes of free time activity for 
preschool children. Furthermore, the information obtained can be a theoretical basis for the precise structuring 
and practical implementation of organized leisure activities. The objective would also be to establish and 
hierarchically structure the predictors of harmonious growth and development. Additionally, based on the 
obtained predictors, it may significantly influence the optimal anthropological status in preschool children. 

Further monitoring and control of the correlation between anthropological characteristics and external 
factors are necessary. Longitudinal studies of this type with a larger sample size would provide a deeper 
insight into the structure of children’s growth and development mechanisms.
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