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Abstract 
The study was conducted on a sample of 166 subjects divided into three subsamples: 62 fifth 

grade subjects (42 boys and 20 girls), 54 sixth grade subjects, (33 boys and 21 girls) and 50 seventh grade 
subjects (35 boys and 15 girls), who attended “Ivo Lola Ribar” primary school in Sombor at the time of 
the postural status assessment. The aim of the study was to determine statistically significant differences 
in different age and gender schoolchildren postural status. The Kruskal Wallis test revealed statistically 
significant differences between different age subjects in a variable Holding the shoulders in the sagittal 
plane. Investigated differences between  different gender and age subjects in the postural status variables 
also manifested in a variable. Holding the shoulders in the sagittal plane in favour of the boys. The Man 
Whitney U test detected a statistically significant difference between the subjects of the sixth and seventh 
grade in the above mentioned variables in favour of the seventh grade subjects, among male subjects in the 
fifth and seventh grade in favour of the seventh grade subjects, and between the sixth and seventh grade 
subjects in favour of the seventh grade subjects. The worst results were obtained in the sixth- grade boys 
who revealed affected kyphotic posture. Among other analyzed groups there were no statistically significant 
differences. The obtained research results  indicate worsening postural condition of the sixth grade pupils, 
a condition explained as the “pathology causing loss of backbone multiple function in many non-specific 
conditions” associated with urban children daily habits. 

Keywords: Kruskal Wallis test, Man Whitney U test poor kyphotic posture, bad lordotic posture, 
bad scoliotic posture, inner foot arch, pupils.
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INTRODUCTION
Modern way of life, followed by the trends of IT 

developments, provide numerous opportunities for the 
intellectual development of children, at the same time 
almost completely ignoring their physical growth and 
development and affecting the locomotor apparatus 
change (Zivković, Milenković, & Drobnjak, 2004). 
Movements and actions exist through locomotor appara-
tus in the three-dimensional space; however, the primary 
school children utilize much fewer motion activities in 
everyday life, which, in some ways, has become regular 
and stereotypical pattern of their lifestyle. To maintain a 
normal upright position muscles, ligaments, bones and 
joint system must participate and achieve a good bal-
ance (Ulić, 1995).  Violation of this balance leads to dis-

ruption of normal posture and occurrence of poor body 
posture. Hence, a good posture status depends on the 
health status of an individual. There are many forms of 
deformity - deformity of the spine, chest, leg strain and 
deformation of the inner foot arch. When considering 
deformity and affected posture more attention is paid 
to muscle abnormalities, muscle anomalies, interac-
tions and fatigue as a consequence of overload or illness 
(Matasović, & Strinović, 1990). 

  Spine deformities are very common among 
young people, and researches (Radisavljević, Koturović, 
& Arađelovića, 1982; Jovović, 1999) indicate that they 
affect about 60 % of the total school population. Sco-
liosis is frequent in primary school pupils according to 
Đonović, Kocić, Milić and Radovanović (2009). The 
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most vulnerable population is adolescents because they 
undergo a rapid change and development that can bring 
negative consequences. Special kinesiology treatments 
will positively affect the functional adjustment and are 
necessary to remedy scoliosis in children (Kučić, & 
Kosinac, 2009). “Flat feet” is today one of the biggest 
problems in children (Bogdanović, & Marković, 2010; 
Đokić, & Stojanović, 2010; Jovović, & Čanjak, 2012; 
Mihajlović, Šolaja, & Petrović, 2010; Milošević, & 
Obradović, 2008). 

It is characterized by releasing the foot inner arches 
and its physiological properties loss (Jovović, 1999). 
Research has also shown that the “O” foot in boys is 
present in a slightly higher percentage than the” X” foot. 
The “O” foot percentage loss is 19.8 %  while the inci-
dence of “X” foot is 16.4 % (Jovović, & Čanjak, 2012). 
It was also found that the “O” foot is more common than 
the “X” in obese children and the “O” foot in low weight 
children (Vlaškalić, Božić-Krstić, Obradović, & Srdić, 
2006). 

Most of the authors researching postural status of 
primary school pupils reached similar conclusions that 
there is a statistically significant positive correlation be-
tween obesity and the occurrence of the lower extremi-
ties deformities , that body height and foot status are 
positively correlated, that scoliotic posture is correlated 
to body weight while the pronounced involvement of one 
hand correlates with the spine deviation in the frontal 
plane (Gojković, 1999; Bogdanović, 2003; Trajković, & 
Nikolić, 2008a; Trajković, & Nikolić, 2008b; Vlaškalić, 
Božić-Krstić, Obradović, & Srdić, 2006; Tudor, Ružić, 
Sestan, Sirola, & Prpi, 2009; Perić, 2008). It was indis-
putably confirmed that rural areas children generally, suf-
fer from much less fewer postural disorders (Beganović, 
& Bešović, 2012; according to Živković, Milenković, & 
Drobnjak, 2006).The question is whether there are dif-
ferences in the prevalence of affected posture depending 
on the age and gender of children. 

Therefore, the objective of this paper is to identify 
and analyse differences in postural status of the fifth, 
sixth and the seventh grade pupils, and the differences 
in postural status of the subsamples of boys and girls.

METHODS
This is transversal pre-experimental research design 

study (ex post facto draft).
The total sample consisted of the fifth, sixth and sev-

enth grade pupils attending  “Ivo Lola Ribar” primary 
school in Sombor. These 166 subjects were divided into 
two subsamples: 62 fifth grade subjects (42 boys and 20 
girls), 54 sixth grade subjects (33 boys and 21 girls) and 
50 seventh grade subjects (35 boys and 15 girls). 

To assess the postural status of the pupils the Na-
poleon Wolansky Method was applied to examine the 
sagittal level and status of the spine posture by observ-
ing   shoulder and shoulder blades positioning as well as 
monitoring the position of the frontal level - the devia-
tion of the spine in the frontal level and the status of the 
foot inner arch.

I Shoulder blades position in the sagittal plane
0 -  shoulder blades fit into a unique shoulders 
surface,
1 - shoulder blades are separated from the unique 
shoulder area for more than the size of one sub-
ject’s finger,
2 - shoulder blades are separated from the unique 
shoulder area for more than the size of subject’s 
two fingers.

II Holding the shoulders in the sagittal plane
0 - top of the shoulder projected at the sagittal 
level falls to the rear of the neck silhouette,
1 - top of the shoulder projected at the sagittal 
level falls to the front of the neck silhouette,
2 - top of the shoulder projected at the sagittal 
level falls outside the neck silhouette.

III Spine deviation in the frontal plane
0 -  backbone shows lateral deviation in the fron-
tal level, 
1 - line of promontory extensions of the spine de-
viates more than 2 cm from the sagittal level pass-
ing through promontory extension C7,
2 - line of promontory extensions of the spine de-
viates more than 4 cm from the sagittal level pass-
ing through promontory extension C7.

IV Inner foot arch
0 - inner arch of the foot is good,
1 - inner arch of the foot is sufficiently high and 
while standing on one leg shows tendency to de-
scent, 
2 - inner arch of the foot is flat.

To determine the existence of statistically signifi-
cant differences between gender and groups of subjects 
in individual body segments positioning non-parametric 
statistical method Kruskal Wallis K test and Mann - 
Whitney U tests  were used. 

RESULTS AND DISCUSSION
Monitoring the growth, development and postural 

status of children in the population level is a very impor-
tant health indicator. Serbia does not have sufficient data 
based on a longitudinal, systematic, organised monitor-
ing of the postural status of certain population catego-
ries, and even less data on puberty age children. In most 
cases the results are based on the targeted or sporadic 
research aimed at particular region, sample or a period 
applying different criteria or standards.

Unlike some previous studies establishing signifi-
cant difference between boys and girls (Vasić, Marušić, 
Jelenković, Čukić, & Ilić, 2008) in most of the analysed 
postural status segments, this study established statisti-
cally significant difference only between the subjects 
of different age, particularly in boys of different age, 
for one variable Holding the shoulders in the sagittal 
plane; therefore, this study proves the opposite. It can 
be concluded that the best average results were shown 
by the seventh grade boys. They were statistically sig-
nificantly better in relation to the other two groups. No 
statistically significant differences were found between 
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the male subjects in the fifth and sixth grade. In accord-
ance with the spine changes, muscles of the upper spi-
nal column are not able to adequately “follow” the bone 
growth due to discrepancies in the activities of muscle 
force and gravity leading to the formation of affected 
body posture.

Table 1 presents mean and summative rank values 
for the segments of subjects analyzed postural status  ac-
cording to their age (grade).

The Kruskal Wallis test for all subjects regardless 
of age and gender has shown a statistically significant 
difference in the postural status variables Holding the 

shoulder in the sagittal level. After examining the mean 
results for the variables mentioned in Table 2 it was no-
ticed that the sixth grade subjects had the worst results, 
because the mean of this variable was the largest. As for 
the remaining variables no statistically significant dif-
ferences were observed and it can be said that postural 
status segments of different age children are similar. 

In order to accurately determine between which 
groups there exists a statistically significant difference 
in the variable Holding of the shoulders at sagittal level, 
the Man Whitney test (U test) for different age groups 
subjects was applied.

DIFFERENCES IN POSTURAL STATUS...

Table 1. Analysis of  Kruskal Wallis test results

Variable Group N Rank AS K p

Holding the shoulder blades
in the sagittal level

5th 62 90,19
3,59 0,176th 54 83,50

7th 50 75,20

Holding the shoulders
in the sagittal level

5th 62 85,47
7,17 0,036th 54 92,52

7th 50 71,32

Spine  deviations  
in the frontal level

5th 62 79,46
1,86 0,396th 54 82,86

7th 50 89,20

Foot inner arch
5th 62 82,06

0,92 0,636th 54 80,89
7th 50 88,10

                             Key: Rank AS – arithmetic mean of rank, K test -  Kruskal Wallis test results,
                              p - level of statistical significance of the K test.

Table 2. Mean values   for the analysed postural status variables

Group N Holding the shoulders in 
the sagittal plane

Holding the shoulder 
blades in the sagittal level

Spine  deviations  
in the frontal level

Foot inner
arch

5th 62 0,00 1,00 0,00 0,00
6th 54 1,00 0,50 0,00 0,00
7th 50 0,00 0,00 0,00 0,00

Table 3. Results of the Man Whitney U test for the fifth and the sixth grade subjects

Variable Group N Rank AS Rank sum U P

Holding the shoulders
in the sagittal plane

5th 62 56,27 3489,00
1536,00 0,38

6th 54 61,06 3297,00
                   Key: AS Rank – arithmetic mean of rank; U – Man Witney test;
                     p – U test level of statistical significance.

Table 4.  Results of the Man Witney U test for the 5th and 7th grade subjects

Variable Group N Rank AS Rank sum U p

Holding the shoulders
     in the sagittal plane

5th  62 60,69 3763,00
1290,00 0,07

7th  50 51,30 2565,00
                        Key: Rank AS – arithmetic mean of rank; U – Man Witney test;
                        p – U test level of statistical significance.
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The Man Whitney U test has revealed no statistically 
significant difference between the fifth and sixth grades 
subjects (Table 3); therefore, it can be said that the state 
of the analysed subjects in this segment is similar.

Table 4 shows that the Man Whitney U test has not 
revealed a statistically significant difference between 
subjects in the fifth and seventh grade in variable Hold-
ing the shoulders in the sagittal plane  thus it can be 
concluded that the position in this segment in these two 
groups is similar.
The Man Whitney U test detected a statistically signifi-
cant difference between the sixth and seventh grade sub-
jects (Table 5) in variable Holding shoulders in the sagit-
tal plane in favour of the seventh grade pupils. Observ-
ing these findings we can say that the results of subjects 
in the sixth grade are statistically significantly worse 
than those in the seventh grade. This group of children is 
subject to emerging changes in the spine because of their 
age and intense bone growth, that is, rapid bone develop-
ment and the  long tubular bones growth and consequent  
inability of the muscle to follow this growth. Uneven 
development of the locomotor system (active - passive 
muscle and bone primarily) leads to a higher occurrence 
of bad (distorted) posture in
children aged 12-13.

It may be noted that in Table 6 no statistically signif-
icant differences between different gender subjects were 
revealed in any of the analysed postural status variables, 
thus a similar state of subjects postural status was found.

Also differences for male and female subjects of dif-
ferent age (grades) for the postural status variable were 
determined (Table 8) and Table 9 shows the mean values 
for the above mentioned categories can be found.

The Kruskal Wallis test indicated a statistically sig-
nificant difference only in the postural status variable 
Holding the shoulders in the sagittal plane in boys. 
After examining the mean results for the specified vari-
able (Table 9), it was established that the sixth graders 
produced the worst results because the mean values for 
this variable were the highest. No statistically significant 
differences were observed for other variables.

Due to the significant difference between the male 
subjects in regard to the age, the Man Whitney U test 
was used to determine the exact age groups that differed.

The Man Whitney U test showed no statistically sig-
nificant difference between male subjects in the fifth and 
sixth grade for the variable Holding the shoulders in the 
sagittal plane.

The Man Whitney U test results shown in Table 11 
indicate the existence of a the statistically significant dif-

Table 5. Man Witney U test results for the sixth and seventh grade subjects

Variable Group N Rank AS Rank sum U P
Holding the shoulders
in the sagittal plane

6th 54 58,96 3763,00
1001,00 0,01

7th 50 45,42 2565,00
                 Key: Rank AS – arithmetic mean of rank; U – Man Witney test;
                     p – U test level of statistical significance.

                                    Table 6. Man Witney U test results for different gender subjects  

Variable Gender N Rank AS Rank sum U P
Holding the shoulders in
the sagittal plane

M 110 84,15 9257,00 3008,00 0,77
F 56 82,21 4604,00

Holding the shoulder
blades in the sagittal plane

M 110 83,50 9185,00
3008,00 0,99F 56 83,50 4676,00

Spine deviations 
in the frontal level

M 110 86,72 9539,00 2726,00 0,12
F 56 77,18 4322,00

Foot inner arch
M 110 80,62 8868,50

2763,50 0,21F 56 89,15 4992,50
Key: Rank AS– arithmetic mean of rank; Man Witney U test; 
p – U test level of statistical significance.

Table 7. Mean values for the postural status variables

Gender Holding the shoulders in 
the sagittal plane

Holding the shoulder 
blades in the sagittal plane

Spine deviations 
in the frontal level

Foot inner 
arch

M 0,00 0,50 0,00 0,00
F 0,00 0,50 0,00 0,00

M. Pelemiš et al.
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ference between the fifth and seventh grade male sub-
jects for the variable Holding the shoulders in the sagit-
tal plane.

The Man Whitney U test results indicate statistically 
significant difference between male subjects in the sixth 
and the seventh grade for the variable Holding the shoul-
ders in the sagittal plane in favour of the seventh grade 
subjects who had lower average rank value.

It can be said that no significant differences between 
the boys and girls in the fifth, sixth and the seventh 
grade for the observed variables for the estimation of 
kyphotic, scoliotic, affected posture and inner foot arch 
were confirmed since the result of the segment analyses 
did not contribute to such verification. Although, both 

papers applied the Wolansky method for the evaluation 
of the postural status of the analyzed body segments it 
is still not a sufficient provision for generalising the re-
sults. Napoleon Wolansky method has displayed some 
shortcomings, reflected in the lack of the examiners ob-
jectivity. This is probably due to a  small number of stud-
ies applying this method to estimate the postural status, 
because in the era of the Information technology, it is 
being replaced by the laboratory methods. Methods are 
not applicable to large samples (e.g., children of primary 
school age). 

Based on the obtained results, it can be concluded 
that the sixth-grade male subjects are at risk for the de-
velopment of irregular kyphotic posture, because the 

     Table 8. Differences between subjects of different gender
and age in postural status variables

 
Gender Variable Group N Rank AS K P

M

Holding the shoulders
in the sagittal plane

5th 42 58,50
7,48 0,026th 33 62,45

7th 35 45,34

Holding the shoulders
in the sagittal plane

5th 42 59,43
3,41 0,186th 33 58,00

7th 35 48,43

Spine deviations  
in the frontal level

5th 42 53,07
1,16 0,566th 33 54,56

7th 35 59,30

Inner arch of the foot
5th 42 55,26

0,16 0,926th 33 54,32
7th 35 56,90

F

Holding the shoulders
in the sagittal plane

5th 20 27,30
0,97 0,626th 21 30,83

7th 15 26,83

Holding the shoulders
in the sagittal plane

5th 20 31,30
1,27 0,536th 21 26,50

7th 15 27,57

Spine deviations  
in the frontal level

5th 20 26,70
0,79 0,676th 21 29,17

7th 15 29,97

Inner arch of the foot
5th 20 27,38

1,56 0,466th 21 26,79
7th 15 32,40

                                     Key: Rank AS– arithmetic mean of rank; K test – Kruskal Wallis test results; 
                                      p –level of statistical significance of the K test

Table 9. Mean values of analysed variables in regard to age and gender

Gender Group Holding the shoulders in the 
sagittal plane

Holding the shoulder blades 
in the sagittal plane

Spine  deviations 
in the frontal level

Inner arch 
of the foot

M
5th 0,00 1,00 0,00 0,00
6th 1,00 1,00 0,00 0,00
7th 0,00 0,00 0,00 0,00

F
5th 0,00 1,00 0,00 0,00
6th 0,00 0,00 0,00 0,00
7th 0,00 0,00 0,00 1,00

DIFFERENCES IN POSTURAL STATUS...
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highest average values in the variables assessing affect-
ed physical posture were confirmed in their case. It is 
obvious that the poor living and social habits as well as 
the current lifestyle of the population of boys lead to the 
the tendency of irregular posture formation. Shoulders 
extremely sagging forward and chest muscles shorten-
ing (m. psoas Maiorand m. Psoas minor - first of all) 
lead to the pronounced kyphotic posture. This position 
dominates while sitting in front of a computer, which in 
this population of children is evident and frequent (fre-
quent social networking) on the one hand, and too little 
physical activity on the other.

Between the ages of 5 and 10 when growth is slow-
er postural deformity is somewhat lesser, but children 
entering puberty at the age of 13 and 14, particularly  
boys, were confirmed by this study to produce the worst 
results in terms of irregular kyphotic postures, i.e. af-
fected body posture, a rapid deterioration in the existing 
postural conditions with new cases pending  (Antroova, 
& Koljcova, 1983). According to Pipin, as stated by Ko-
sinac and Banović (2007), it is “”pathology causing loss 
of backbone multiple function in many non-specific con-
ditions” associated with urban children daily habits. 

Considering - conditions and current children life-
style it is easy to conclude that hypokinesias is the most 
important factor triggering this phenomenon. Certainly, 
diet is another important aspect of the problem. All the 
findings show clearly that it is necessary to facilitate 
conditions for proper physical and motor skills develop-

ment for senior school age children. To accomplish this 
task it is an imperative to begin with the implementation 
of  the activities at early pre-school age, the most vig-
orous and most important period in human ontological 
development (Bala, Stojanović, M., & Stojanović, M., 
2007).

For the proper formation of the body and develop-
ment of motor skills the period prior to the age of twelve 
is very important. The PE teachers in our education 
system do not start to work with children until the age 
of eleven. The needs of a growing child do not corre-
spond to the school curriculum insufficiently stimulating 
physical activity. A critical moment for the appearance 
of bad posture is the start of school. The period of rapid 
growth with a new way of life (mostly  sedentary), the 
obligations  imposed on children such as carrying heavy 
school bags, their insufficiently developed and weak 
bodies, generally lead to bad posture and postural disor-
ders, which, if not treated,  often progress to deformity.

Analysis of the individual body segments status in 
regard to subjects’ gender found no statistically signifi-
cant differences in the following variables: Holding the 
shoulder blades in the sagittal plane, Spine deviations in 
the frontal level and Inner foot arch. This result, given 
that children live in similar living conditions, was ex-
pected. Their physical activity, both in and out of the 
school, is similar. It is likely that individuals from the 
study sample go in for sports. Further research should 
consider dividing children into subgroups according to 

M. Pelemiš et al.

Table 10. Results of the Whitney Man U test for the fifth and 
sixth grade male subjects 

Variable Group N Rank AS Rank Sum U p

Holding the shoulders
 in the sagittal plane

5th 42 36,89 1549,50
646,50 0,576th 33 39,41 1300,50

 Key: Rank AS– arithmetic mean of rank; Man Witney U test;
 p –level of statistical significance of the U test.

Table 11. Results of the Whitney Man U test for the fifth and  
seventh grade male subjects  

Variable Group N Rank AS Rank Sum U p

Holding the shoulders
in the sagittal plane

5th 42 43,11 1810,50
562,50 0,03

7th 35 34,07 1192,50
Key: Rank AS– arithmetic mean of rank; Man Witney U test; 
p –level of statistical significance of the U test.

Table 12. Results of the Man Witney U test for the sixth and 
seventh grade male subjects  

Variable Group N Rank AS Rank Sum U p
Holding the shoulders
in the sagittal plane

6th 33 40,05 132150 394,50 0,01
7th 35 29,27 1024,50

 Key: Rank AS– arithmetic mean of rank; Man Witney U test; 
 p –level of statistical significance of the U test.
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the intensity of physical activity since we believe that 
thus obtained results would be more comprehensive and 
valid.

CONCLUSION
Quantitative results should not be ignored. In fact, 

studies have detected a number of children (boys and 
girls of all age, mostly boys) who suffer from so-called 
functional deformity, that is certain a deviation from the 
normal - good posture in almost all of the analysed seg-
ments of the body postural status. This poses a potential 
risk for the formation of the so-called, structural chang-
es, that, to a lesser or greater extent, endanger health. 
It can also lead to a reduced function of the body and 
reduction in its effective ability. It is a social problem 
for the society in which these individuals live and work.

The results indicate that this problem needs further 
investigation and monitoring, since children are in the 
pre-puberty and puberty period and the deformities are 
at the functional stage and can successfully be treated 
by the appropriate remedial activities, either in or out 
of school. 
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