
Pelemiš, V. et. al. :Latent dimension of morphological…                  Acta Kinesiologica 13 (2019) Issue. 2: 28-36 
 

  

LATENT DIMENSIONS OF MORPHOLOGICAL CHARACTERISTICS OF PRESCHOOL CHILDREN 

Vladan Pelemiš1 , Ivan Prskalo2 , Marko Badrić2 , Dejan Madić3 

 

1Faculty of Teacher Education, University of Belgrade, Serbia 
2Faculty of Teacher Education, University of Zagreb, Croatia 

3Faculty of Sport and Physical Education, University of Novi Sad, Serbia 
 

 

Original scientific paper   

 

 

Abstract  

 

Morphological characteristics are the biological and physiological basis that generates the manifestation of 
anthropometric measures based on which we define the growth and development and state of nourishment of 
children. The aim of the study was to check the state of nourishment of children from three different 
kindergartens on the territory of the capital city of the Republic of Serbia, and to determine latent dimensions 
based on the collected anthropometric measurements and define their morphological structure. The sample 
included a total of 211 children aged 6 to 7. As a sample of measuring instruments and according to the 
assumption that the morphological model at this age was two-dimensional, anthropometric measures were used 
to estimate the longitudinal dimensionality of the skeleton, volume and mass and subcutaneous adipose tissue 
according to (Bala, & Popović, 2008). The results suggest that in all three groups of respondents two important 
major components were isolated, which, after rotation to a better parsimony position, gave a clearer structure 
composed of two isolated factors: Volume and subcutaneous fat factor and Longitudinal dimensionality and body 
weight factor. There was no significant correlation between isolated factors. Findings indicate that children are in 
a normal state of nourishment, but based on isolated factors they also indicate that the growth and development 
of children do not follow a linear trend and that anthropometric measures still dominate the assessment of soft 
tissue, hence the structure of morphological dimensions at this age can be defined as Soft tissue factor. It is 
believed that more intense bone growth in length will be the next stage that will occur. The authors believe that 
greater differences and variables regarding the state of nutrition and determining the morphological structure 
should be expected in one year in the pre-puberty period. 

Key words: anthropometry, body mass index, factor analysis, pre-school age.  

Introduction 

The process of forming habits in man is most 

pronounced in childhood until the age of 7, and thus 

formed habits will reflect to the quality of life with a 

considerable influence of socioeconomic factors. For 

these reasons, control of the child's growth and 

development, determining the nourishment 

parameters (Body Mass Index (BMI)) and defining 

the latent structure of anthropometric measures are 

crucial for the normal functioning of children. The 

constant monitoring of these parameters is 

important for the determining relations with 

cardiovascular diseases, diabetes and hypertension, 

which are today the leading causes of mortality. 

Even earlier findings from research in various parts 

of the world indicate an increase or prevalence of 

obesity in children (Wedderkop et al., 2004). It 

affects 25% of Canadian children and 22 million 

children under the age of 5. The situation in the 

states within the USA shows that along with an 

increase in the prevalence obese children have a 

more severe degree of obesity, and it is reported 

that from 2000 to 2005 the prevalence of obesity 

for BMI>30 has increased by 24%, BMI>40 by 

50%, and the prevalence for BMI>50 has increased 

by 75% (Pelemiš et al., 2018). A recent study in the 

territory of Eastern Europe (Serbia), in which the 

period of ten years was analyzed, indicated a rising 

trend in body height and a reduction in BMI 

parameters (Pavlica et al., 2017), which may be the 

result of migrations in this region, but also the diet 

and the amount of movement. Countries with the 

highest prevalence of obesity are Micronesia and 

Polynesia in which more than 38% of men and over 

50% of women are obese. There is an increasing 

trend in the number of obese people throughout the 

world, and in developed countries such as the 

United States and Great Britain, the number of 

people with overweight is higher than the number of 

people with optimal body weight (NCD Risk Factor 

Collaboration, 2016). Under the body structure we 

mean the composition of the human organism 

represented by the size and grouping of existing 

measurable segments from which it is composed or 

it can be said that the morphological characteristics 

can be defined as the biological and physiological 

basis that generates the manifestation of 

anthropometric measures based on which we define 

growth, development and body  
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constitution (Pelemiš et al., 2019). Since the 
second half of the twentieth century, and 
especially in the last thirty years, intensive 
research has been carried out on the 
assessment of body structure, first of all in 
medical and sports anthropology. Establishing 
the composition of the body structure is often 
the subject of research, and hence the interest 
in new methods and modern procedures in 
establishing the composition of the body 
structure increases. The focus is mostly on 
determining the amount of the fat component 
(Vasiljević et al., 2018). However, there are also 
studies that show that standard anthropometric 
methods take part in the definition of 
morphological types and structure determination 
with approx. 33%, while for example the BIA 
method covers 25% of the total methods used 
(Silva et al., 2013), as well as the fact that 
height/weight ratios (Stupar et al., 2017) used 
to calculate BMI, are one of the good health risk 
indicators. 

Research findings in Serbia show that boys in 

the age of 7 do not significantly differ in relation 

to the girls of same age in terms of BMI and 

body fat (Madić et al., 2017). In other parts of 

the world, for example, in Japan, in children 

aged 6-7, a small percentage of fatty tissue was 

found in pre-school girls, which is explained by 

start of the phase of early maturation (Sakai et 

al., 2011). Most, or, we can freely say, all the 

research determining the latent space of 

morphological characteristics in Eastern Europe, 

is based on a factor approach that was long ago 

applied for the first time by (Momirovic et al., 

1969) in which three primary factors are isolated 

in relation to the four-dimensional morphological 

space of man: the factor of longitudinal 

dimensionality of the skeleton, body volume 

factor and subcutaneous adipose tissue factor. 

The transversal dimensionality factor of the 

skeleton is also isolated, but not as clearly as 

the rest. This study should provide answers to 

questions whether children have a satisfactory 

nutritional status before being enrolled in school 

and what is the structure of morphological 

dimensions, whether it is three-dimensional, 

two-dimensional, or still undefined. The findings 

could have an impact on the planning of new 

motional contents, but also on the correction of 

diet that would have a more efficient influence 

on the anthropological status of a pre-school 

child. 

The aim of this study was to check the state of 

nourishment of children from three different 

kindergartens on the territory of the capital of 

the Republic of Serbia, and to determine latent 

dimensions based on the collected 

anthropometric measurements and define their 

morphological structure. 

Methods 

The research uses a draft of non-experimental 

research, namely correlation ex post facto. The 

sample of respondents was comprised of 

preschool children of the average age of 

6.21±0.56 decimal years. A total of 211 children 

were included, namely girls (n=103) and boys 

(n=108), who were part of groups in pre-school 

institution “Čukarica” in Belgrade. Respondents 

were further divided into three homogeneous 

groups: the first group (I), made up of children 

from the kindergarten “Dečiji gaj”. This group 

consisted of 64 respondents, of whom 36 boys 

and 28 girls. Second group (II) from 

kindergarten “Carić” with total of 68 children out 

of which 31 boys and 37 girls and third group 

(III) from kindergarten “Sunce”, with 79 

respondents, out of which 41 boys and 38 girls. 

Respondents were not divided by gender, but 

were analyzed as an entire sample. 

Given that in children up to the age of 7, due to 

intense growth and development phases, the 

model of hypothetical morphological factors is 

defined as two-dimensional (skeletal dimension 

and voluminosity of body and subcutaneous fat) 

(Bala, 1981a), the following anthropometric 

measures were selected as a sample of 

measuring instruments: I For estimating the 

longitudinal dimensionality of the skeleton: 1) 

body height (0.1 cm); II For estimating the 

volume and weight of the body: 2) body weight 

(0.1 kg), 3) chest circumference (0.1 cm), 4) 

circumference of extended upper arm (0.1 cm) 

and 5) circumference of extended forearm (0.1 

cm); III For estimation of subcutaneous adipose 

tissue: 6) abdominal skin folds (0.1 cm), 7) back 

skin fold (0.1 cm) and 8) upper arm skin fold 

(0.1 cm). 

Based on the values of the variables: Body 

height and Body weight, the body mass index 

(BMI) was calculated by dividing the body 

weight of the respondents in kilograms by the 

square height in meters, using the following 

formula: BMI=(BW(kg)/BH)); IV To assess the 

nutrition state: 9) Body mass index (kg/m2). 

BMI reference values were examined according 

to the classification prescribed by the World 

Health Organization, (2008a) in the following 

way: BMI<16(kg/m2) indicated severe 

undernourishment; BMI=16-16.9 (kg/m2) 

medium undernourishment; BMI=17-

18.4(kg/m2) slight undernourishment; 

BMI=18.5-24.9 (kg/m2) normal nutrition state; 



Pelemiš, V. et. al. :Latent dimension of morphological…                  Acta Kinesiologica 13 (2019) Issue. 2: 
28-36 
 

  

BMI=25-29.9(kg/m2) overweight; BMI=30-

39.9(kg/m2) obesity and BMI>40(kg/m2) 

pathological obesity. 

Measurement of morphological characteristics 

was carried out at the gyms for physical 

education at the preschool institution “Čukarica” 

at the beginning of September 2015. Measuring 

instruments used for taking anthropometric 

measurements, were a medical decimal scale, 

metal centimeter metering strip, a Martin 

anthropometar and a caliper of Jon Bull type. 

Measurement was carried out by standard 

procedure, adhering to the IBP (International 

Biological Standards for Each Anthropometric 

Measure) and the World Medical Association 

Declaration Of Helsinki, (2013). 

 

For statistical data processing, the statistical 

program SPSS Statistics for Windows, version 20 

was used. For all data obtained, the basic 

parameters of descriptive statistics were 

calculated: from the measures of central 

tendency (M)-the arithmetic mean; from the 

measures of variability (S)-standard deviation, 

and the distribution normality was tested by 

(KS) Kolmogorov Smirnov test. A correlation 

analysis based on the Pearson correlation 

coefficient was performed in order to determine 

the correlation between the variables for each 

age group. The structure of the morphological 

status was determined by factor analysis, the 

method of the main components with the 

oblique promax rotation of isolated main 

components, and the criterion for distinguishing 

important factors was Kaiser-Guttman's (KG). 

 

Results and discussion 

 

The analysis for determining the structure of the 

space of anthropometric measures for all three 

groups of respondents, which will be shown in 

the following tables, will not include the BMI 

variable derived from the variables: Body weight 

and Body height, as this could affect the 

correctness of the obtained findings related to 

the morphological characteristics. After obtaining 

the inter-correlation matrices of the tested 

variables, the matrices were factored by the 

method of main components. Significant main 

components were then rotated into promax 

solution, and the criterion for distinguishing 

important factors was Kaiser-Guttman's (KG), 

and the interpretation of the factors would be 

based on orthogonal or oblique projections.

 

Table 1. Inter-correlation matrix for anthropometric variables for group I 

Variable 1 2 3 4 5 6 7 8 

Body height (0.1 cm) 1.000        

Body weight (0.1 kg) .510** 1.000       

Chest circumference (0.1 cm)  .014 .162 1.000      

Circum of extended upper arm (0.1 cm) -.024 -.146 .018 1.000     

Circum of extended forearm (0.1 cm) -.043 -.075 .101 .891** 1.000    

Abdominal skin fold (0.1 cm) .007 -.080 .068 .337** .332** 1.000   

Back skin fold (0.1 cm) .126 -.159 -.025 .354** .301* .695** 1.000  

Upper arm skin fold (0.1 cm) -.101 -.022 .090 .366** .351** .620** .308* 1.000 

Legend: There is no statistically significant correlation; * - statistically significant correlation at p<0.05; ** - 

statistically significant correlation at p<0.01. 

Table 1 shows inter-correlations of tested anthropometric variables for the group I based on the linear 

correlation coefficient (Pearson’s correlation coefficient). The table shows that the variable Body weight 

had a high and statistically significant relationship with the variable Body height, which indicates a 

proportionate height/weight ratio in this group. It is further noted that the variables for estimating 

subcutaneous adipose tissue are also in positive and statistically significant correlations with variables 

that assess the volume of the body. The increase in subcutaneous fat was directly associated with an 

increase in circumference at the segments of upper arm and forearm in children. This fact can point to 

the separation of two hypothetical morphological factors: the first one that would comprise variables for 

estimating the subcutaneous fat and volume and another factor that would comprise variables that 

assess the height and weight of the body. 
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Table 2. Factor Analysis for Group I 

Variables    H1     H2    h2     A1     A2     F1       F2 

Body height -.072 .834 .701 .049 .840 -.024 .836 

Body weight -.207 .841 .750 -.085 .854 -.159 .862 

Chest circumference .084 .300 .097 .126 .296 .101 .285 

Circum of extended upper arm .798 -.039 .638 .787 -.085 .794 -.153 

Circum of extended forearm .777 .004 .604 .772 -.041 .776 -.108 

Abdominal skin fold .783 .137 .631 .797 .092 .789 .023 

Back skin fold .694 .124 .497 .708 .085 .700 .023 

Upper arm skin fold .688 .064 .478 .693 .025 .691 -.035 

Eigen value 2.863 1.532     r = -.087 

% of Variance = 54,94% 35.79 19.14      

Legend: H - the main component; h2 - communality; A - assembly matrix; F - structure matrix; Eigenvalue - 

characteristic root; % of Variance - percentage of explained variances of the corresponding main component; r - 

coefficient of correlation between significant factors. 

The factor analysis presented in Table 2, and based on the extraction of significant factors, using the 

Kaiser-Guttman's (KG) criteria, yielded two significant major components that explained 54.94% of the 

total variability of the total space of the eight anthropometric variables applied. The first explained 

35.79%, while the second component explained 19.14% of the total variance. Based on the communality 

coefficients, it can be concluded that the variables for assessing the weight and height of the body have 

the greatest common variability for the selected factors, while variables that assess volume and variables 

that assess subcutaneous adipose tissue have somewhat lower common variability. After implementing 

the promax rotation of the main components to a better parsimony position, no better solution was 

obtained which would more meaningfully define their structure. The variables for estimating volumes had 

the largest parallel projections to the first isolated factor, while variables for assessing subcutaneous 

adipose tissue had slightly lower. The correlation between the variables in defining this factor is positive, 

which points to the fact that the children in group I with higher body volume values also had higher 

values for subcutaneous adipose tissue in the measured segments. The variables for assessing body 

weight and height had the largest parallel projections to the second factor. Their correlation is also 

positive, indicating that higher children also had higher body weight values. Furthermore, a negative and 

statistically insignificant correlation between the first and second factor can be noted, which can indicate 

that children with a consistent height/weight ratio were not more voluminous and had no higher values of 

subcutaneous adipose tissue. This fact in this group indicates and once again confirms the fact that 

growth and development are not linear. 

Table 3. Inter-correlation matrix for anthropometric variables for group II 

Variable 1 2 3 4 5 6 7 8 

Body height  1.000        

Body weight  .441** 1.000       

Chest circumference  .390** .250* 1.000      

Circum of extended upper arm  .247* .364** .054 1.000     

Circum of extended forearm  .451** .366** .085 .761** 1.000    

Abdominal skin fold  -.093 .051 .093 -.209 -.218 1.000   

Back skin fold  -.021 .045 .220 -.262* -.249* .817** 1.000  

Upper arm skin fold  .044 .152 .221 -.163 -.110 .783** .881** 1.000 

Legend: There is no statistically significant correlation; * - statistically significant correlation at p<0.05; ** - 

statistically significant correlation at p<0.01. 
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Table 3 shows the intercorelation matrix of the tested anthropometric variables for the group II, which 

differs significantly in the structure of the matrix of the previous group. The table shows that the variable 

Body height had relatively high and positive statistically significant correlations with the variables for 

estimating body volume and weight. The mentioned intercorelations are still strong and most of them are 

at the most stringent level of concluding. Such positive and significant measures could point to the 

derivation of factor in which the variable for estimating the longitudinal dimensionality of the skeleton 

and the variable for estimating the body volume and weight could be found. It is further noted that the 

variable Back skin fold is in negative and statistically significant correlations with variables that assess 

the body's volume. Children with higher values of the back skin fold had lower values of circumference of 

the upper arm and forearm, which was not expected. Other variables for estimating subcutaneous fat are 

in high positive and statistically significant correlations, which could also be derived as a separate factor. 

Table 4. Factor Analysis for Group II 

Variables H1 H2 h2 A1 A2 F1 F2 

Body height -.236 .689 .531 .100 .732 .021 .722 

Body weight -.135 .721 .538 .205 .727 .126 .705 

Chest circumference .138 .521 .291 .360 .443 .312 .404 

Circum of extended upper arm -.553 .559 .618 -.243 .721 -.321 .748 

Circum of extended forearm -.551 .646 .721 -.202 .803 -.290 .825 

Abdominal skin fold .853 .260 .796 .884 -.056 .890 -.152 

Back skin fold .900 .308 .906 .948 -.028 .951 -.131 

Upper arm skin fold .833 .425 .874 .941 .106 .929 .004 

Eigenvalue 2.935 2.339     r = -.109 

% of Variance=65,92% 36.68 29.23      

Legend: H - the main component; h2 - communality; A - assembly matrix; F - structure matrix; Eigenvalue - 

characteristic root; % of Variance - percentage of explained variances of the corresponding main component; r - 

coefficient of correlation between significant factors. 

Table 4 shows the factor analysis for the group II. By extracting significant factors, two important key 

components were obtained which explained in this case 65.92% of the total variability of the entire 

tested anthropometric space. Based on the coefficients of communality, it can be concluded that the 

variables for estimating the subcutaneous adipose tissue have greatest common variability for the 

selected factors, while the variable for estimating the body volume and weight and the variable that 

estimates the longitudinal dimension of the skeleton have somewhat smaller, which was not the case for 

the previous group. The variables for assessing subcutaneous adipose tissue had high parallel projections 

for the first isolated factor. The variable for estimating the longitudinal dimension of the skeleton and the 

variable for estimating body volume and weight had the largest parallel projections for the second factor. 

Their correlation was also positive, indicating that higher children also had higher values of body volume 

and weight, which was not the case for the previous group of children. In this group of children, there is 

also a negative and statistically insignificant correlation between the first and second factor. 
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Table 5. Inter-correlation matrix for anthropometric variables for group III 

Variable     1   2  3 4 5 6 7 8 

Body height  1.000        

Body weight  .421** 1.000       

Chest circumference   .422** .302** 1.000      

Circum of extended upper arm  .507** .349** .414** 1.000     

Circum of extended forearm  .350** .225* .310** .752** 1.000    

Abdominal skin fold  -.010 .250* .097 -.059 -.149 1.000   

Back skin fold  -.147 .272* .033 -.044 -.158 .833** 1.000  

Upper arm skin fold  -.140 .151 -.012 -.184 -.285* .843** .917** 1.000 

Legend: There is no statistically significant correlation; * - statistically significant correlation at p<0.05; ** - 

statistically significant correlation at p<0.01. 

The inter-correlation matrix of the tested anthropometric variables for the group III is shown in Table 5 

and does not structurally differ from the group II matrix. If it is compared with the structure of the group 

I inter-correlation matrix, a certain difference can be observed. Namely, as in the group II of variables, 

the Body height had high and positive statistically significant correlations with all variables for estimating 

body volume and weight, also mostly at the most stringent level of concluding. In this case also, such 

positive and statistically significant correlations will probably indicate the derivation of factors where the 

variable for estimating the longitudinal dimensionality of the skeleton and the variable for estimating the 

body volume and weight would be grouped. Variables for estimating subcutaneous adipose tissue are also 

in high and positive statistically significant correlations, and these variables as in the previous group 

could be grouped and derived as a separate factor. 

Table 6. Factor Analysis for Group III 

Variables H1 H2 h2 A1 A2 F1 F2 

Body height -.407 .625 .557 -.045 .742 -.089 .745 

Body weight .014 .698 .487 .358 .621 .321 .599 

Chest circumference -.231 .625 .444 .108 .664 .069 .658 

Circum of extended upper arm -.495 .707 .745 -.081 .855 -.131 .859 

Circum of extended forearm -.559 .547 .612 -.216 .739 -.260 .752 

Abdominal skin fold .801 .470 .863 .930 .068 .926 .013 

Back skin fold .849 .437 .913 .956 .017 .955 -.039 

Upper arm skin fold .903 .329 .923 .949 -.104 .955 -.161 

Eigenvalue 2.956 2.588     r = -.059 

% of Variance = 69,29% 36.94 32.34      

Legend: H - the main component; h2 - communality; A - assembly matrix; F - structure matrix; Eigenvalue - 

characteristic root; % of Variance - percentage of explained variances of the corresponding main component; r - 

coefficient of correlation between significant factors. 

Using the factor analysis shown in Table 6, two 

significant major components were also isolated, 

explaining 69.29% of the total variability of the 

entire tested anthropometric space. By analyzing 

the communality of all tested anthropometric 

variables, it is again noticed that the variables 

for assessing the subcutaneous adipose tissue, 

as well as variables for estimating the body 

volume and weight, and a variable that 

estimates the longitudinal dimension of the 

skeleton have the greatest common variability 

for the derived factors. This coincides with the 

previous analysis carried out on group II. The 

variables for assessing subcutaneous adipose 

tissue and variables for assessing body volume 

had high parallel projections for the first isolated 

factor. As with the analysis of communality, the 

variables for estimating subcutaneous adipose 

tissue showed the highest projections. In the 

structure of the second factor, the variable for 
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volume estimation Circumference of the 

extended upper arm with the others and the 

variable for estimating the longitudinal 

dimension of the skeleton had the highest 

parallel projections. Their correlation is also 

positive, which in this case also points to the fact 

that higher children had higher values for body 

volume and weight. Negative and statistically 

insignificant correlation between the first and 

second factor was also achieved in Group III. 

It should be noted that the morphological 

characteristics of children are still under the 

influence of environmental factors (exogenous) 

and genetic factors (endogenous). The influence 

of genetic factors is not the same for all 

dimensions. For the dimensionality of the 

skeleton, the coefficient of congenitality is about 

0.98, for a volume 0.90 and the adipose tissue 

0.50 (Doder et al., 2007). Finally, when isolated 

factors are summarized, one can conclude that 

the first isolated factor in all three groups is 

called Factor of Volume and Subcutaneous Fat 

and the other Factor of Longitudinal 

Dimensionality and Body Weight. This could be 

expected in view of the choice of anthropometric 

measures based on the two-dimensional 

morphological model according to Bala (1981b) 

and in accordance with the findings of Popović 

(2010), which shows that most of the variables 

belong to the measures for assessment of the 

soft tissue. It is also important to point out that 

there is no significant correlation between the 

isolated factors, which makes it possible to show 

that children who had a normal height/weight 

ratio were not more voluminous nor had higher 

values of subcutaneous fat. It also points to two 

separate single factors, but it is better to 

perceive and interpret them as one factor, 

namely the Factor of Soft Tissue. The obtained 

results of the research can be generalized, and 

on the basis of them we conclude that on the 

sample of children aged 6 and 7 we can still 

define one General morphological factor. As has 

already been said in terms of preschool children, 

a two-dimensional model of morphological 

dimensions is usually applied, namely: 

dimensionality of skeleton and volume and 

subcutaneous fat (Katić et al., 1994). In the 

further morphological development, there is no 

significant discrepancy between the growth of 

soft and bone tissue in children, which is in line 

with the findings of Bala et al. (2009) on the 

sample of children aged 6.5 to 7 in Serbia. The 

authors state that the most balanced growth is 

noticed in children of preschool age, and the 

younger the children the greater the variability. 

Similar findings regarding body height and body 

weight in children aged 7 in Serbia were 

obtained by Lepeš et al., (2014). On the basis of 

the obtained results, the children from the 

tested groups were generally at a similar level of 

development as indicated by the variables for 

estimating the longitudinal dimensionality of the 

skeleton and the subcutaneous fat on the 

abdomen and back. The fact is that the children 

from the first group are more voluminous 

compared to the children of the other groups 

and that the children from the group II are 

heavier than the children from the group III, but 

if we look at the BMI values for all three groups 

of respondents, one can state that these values 

are within the limits of the normal state of 

nutrition according to the values prescribed by 

the WHO (2008b) indicating that normally 

nourished children at this age are those whose 

BMI values are in the range between 

(BMI=18.5-24.9 kg/m2). When looking at the 

growth trend of over-nourished children in the 

world and comparing with 2010 data, this trend 

in the United States is as high as 46% of 

children, while this number is 38% of children in 

Europe, 6.5% in Switzerland, and approx. 7.3% 

of children in Serbia (Ostojić et al., 2011). 

Findings obtained by Pelemiš et al. (2016) in 

Serbia (Belgrade) indicate 13.5% of overweight 

children. The latest studies in Serbia conducted 

on this subject in children aged 7 and 8 indicate 

that there are 17.2% of overweight boys and 

11.2% of girls (Halasi et al., 2018). A recent 

study by Zivanović et al., (2018) suggests that 

children in Belgrade are in a normal state of 

nourishment with similar values of longitudinal 

dimensionality of the skeleton and body weight, 

which is in line with the findings of our study. 

Probably more intensive migration of population 

in and out of Belgrade contributed to the 

improvement of the situation with overweight 

children in the past few years. 

 
Conclusion 
 
The findings obtained in this study suggest that 

children of pre-school age are of normal state of 

nutrition, without significant changes in BMI 

values. This is also confirmed by other quantified 

values of anthropometric measures. Given the 

significant correlation between the applied 

manifested variables, but not the latent 

dimensions, i.e. factors in all three groups, 

nevertheless indicates the extraction of most of 

the variables belonging to measures for 

assessment of soft tissue, while for a variable 

estimating the longitudinal dimension of the 

skeleton it can be said that it mostly belongs to 

the likely latent morphological dimension of 

bone tissue, and these two factors in this age 
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could be regarded as one, namely Factor of Soft 

Tissue or General Morphological Factor. Thus, at 

the age of 6 and 7, it is still not possible to 

argue on a stable morphological structure that is 

two-dimensional. In the used sample that will 

probably take place in a year. In the subsequent 

researches, the authors recommend further 

monitoring of morphological dimensions, from 

the aspect of determining the latent structure 

during the phase of intensive growth and 

estimation of the total amount of fat, as such 

information, besides assessing the state of 

nutrition and testing of isolated dimensions, 

could lead to the conclusion on which gender 

enters the puberty phase earlier. 
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LATENTNE DIMENZIJE MORFOLOŠKIH KARAKTERISTIKA PREDŠKOLSKE DJECE 
 

Sažetak 

Morfološke karakteristike su biološka i fiziološka osnova koja generira manifestaciju antropometrijskih 

mjera na temelju kojih definiramo rast i razvoj i stanje prehrane djece. Cilj istraživanja bio je provjeriti 

stanje prehrane djece iz tri različita vrtića na području glavnog grada Republike Srbije, te utvrditi 

latentne dimenzije na temelju prikupljenih antropometrijskih mjerenja i definirati njihovu morfološku 

strukturu. Uzorak je uključivao ukupno 211 djece u dobi od 6 do 7 godina. Kao uzorak mjernih 

instrumenata i prema pretpostavci da je morfološki model u ovoj dobi dvodimenzionalan, korištene su 

antropometrijske mjere za procjenu uzdužne dimenzionalnosti kostura, volumena i mase tjela i potkožno 

masno tkivo prema (Bala, & Popović, 2008). Rezultati upućuju na to da su u sve tri skupine ispitanika 

izolirane dvije važne glavne komponente, koje su, nakon rotacije u bolju poziciju, učinile jasniju strukturu 

sastavljenu od dva izolirana faktora: faktor volume i potkožne masni i factor longitudinalne 

dimenzionalnosti i tjelesne mase. Nije bilo značajne korelacije između izoliranih čimbenika. Nalazi 

upućuju na to da su djeca u normalnom stanju prehrane, ali na temelju izoliranih čimbenika također 

ukazuju na to da rast i razvoj djece ne prati linearni trend te da antropometrijske mjere još uvijek 

dominiraju procjenom mekih tkiva, te se stoga struktura morfoloških dimenzije u ovoj dobi može 

definirati kao faktor mekog tkiva. Vjeruje se da će intenzivniji rast kosti u duljini biti sljedeća faza koja će 

se dogoditi. Autori smatraju da veće razlike i varijable u pogledu stanja prehrane i određivanja 

morfološke strukture treba očekivati za jednu godinu u pretpubertetskom razdoblju.  

Ključne riječi: antropometrija, indeks tjelesne mase, faktorska analiza, predškolska dob. 
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