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INTRODUCTION
In the modern world due to the increasing degree of automation 

and computerization, human activity and movement are reduced. 
Young people have replaced sports fields with computer games, 
adrenaline with violence, relaxation with life threatening substances, 
socializing with internet sites. Information technologies have be-
come competitive with the physical activity (Ponczek & Olszowy, 
2012). Inactivity leads to phenomena that have negative effects on 
physical growth, development and health of the organism. The re-
sistance of the organism and excretion of toxic substances from the 
body have been reduced, which favors the development of physical 
deformities and diseases of the respiratory, digestive and circulatory 
systems and leads to obesity.

Obesity is on the rise and has now reached epidemic proportions 
with tendency for growth. A study made by “Mc Kinsey Global Insti-
tute” (MGI), a global economic problem due to obesity is increasing. 
Direct culprits for this situation are the people themselves. Accord-
ing to this study, nearly 2.1 billion people are overweight, and it is 
anticipated that by 2030 nearly half the world’s population will have 
been obese (Farrell, 2004).

Overabundant nutrition, low consumption of calories and lack of 
physical activity are some of the crucial factors for the development 
of obesity (Roberts, Lucas & Hirsch, 2000; Lobstein, Baur & Uauy, 
2004; Lustig, 2006). Today, it has been increasingly difficult for 
people to find time and sufficient motivation to engage in physical 
activity and maintain a considerable level of abilities necessary for 
a healthy life. A very small percentage of children and adolescents 
meet the current recommendations for at least 60 minutes of physical 
activity a day. It is assumed to ensure a good level of physical activ-
ity, active lifestyle during childhood and maintaining adequate phys-
ical activity and good health in later life. If there is no such activity, 
there is an increased risk of obesity, metabolic and cardiovascular 
diseases (Kettner et al., 2013). About 60 to 70% of the population in 
developed countries do not even have the minimal level of physical 
activity (Trost, Owen, Bauman, Sallis & Brown, 2002). Physical ac-
tivity should last more than 90 minutes a day so that we could expect 
a positive effect (Pampakas et al., 2008). The results are also devas-
tating in the school population, 39% of boys and 58% of girls aged 7 
to 18 years do not engage in recommended physical activity of one 
hour a day. Only 15% of high school students are engaged in sports 
activities in their free time (Majurec & Brlas, 2001; Prskalo, 2013).

Poor nutrition during childhood may later have consequences, 

such as reduced growth, body weight, capacity for work and the 
risk of many diseases. Children who have an increased BMI are less 
physically active, spend more time sitting, have weaker motor and 
functional skills, and poorer motivation, compared with children 
with lower body weight and lower values of BMI (Bandini, Curtin, 
Hamad, Tybor & Must, 2005).

Parents have a major role in stimulating children to engage in 
physical activity by devoting some time for playing actively with 
them, transporting them to and from the training, participating in 
organization of sports events in the school their children attend, and 
providing financial assistance (Maksimović & Matić, 2009).

Children who are obese in adolescence have high prevalence to 
remain obese in the adulthood (Strong et al., 2010; Biro & Wien, 
2010), a third (26 to 41%) of obese pre-school age children and 
around half (42 to 63%) of obese school age children are also obese 
when they grow up (Schlegel-Zawadzka, 2013).

Parents and teachers agree that around schools there have to be 
more courts for sports and recreation, parks, school restaurants, and 
even a swimming pool if possible. Parents think that school sur-
rounding is not adequate and that it has a negative impact on chil-
dren’s development and formation of healthy habits (Zrnzević, J.,  & 
Zrnzević, N., 2011).

Children from Serbia, compared to children from America, have 
significantly higher mean values of body mass. The difference is 
more prevalent in younger age categories. The increase in body mass 
of boys has been 7.3% and 5.6% of girls, compared to measuring 
that was carried out 14 years ago. It should be noted that in this 
area living conditions have deteriorated and the effects are especial-
ly pronounced in younger school age boys and preschool children 
(Pavlović, 2000).

In Serbia, about 67.7% of the adult population is physically inac-
tive (Simić & Denić, 2007). There is an increasing number of obese 
children, which was shown in a research conducted on students 7 
to 9 years old on a population of children measured between 1995. 
and 2009. (Gajević, 2009). Body mass and body mass index (BMI) 
of the first, second and third grade students measured in 2016. in-
creased compared to students measured in 2003. (Zrnzević, 2007). 
Since Serbia ranks first in mortality from cardiovascular diseases, 
it cannot boast of health of its population. What is particularly wor-
rying is that even children are at health risk (Djokić, Medjedović & 
Smiljanić, 2011).

Bearing in mind that at pre-school the tasks of physical educa-
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tion are implemented by pre-school teachers, and from the first to 
the fourth grade class teachers, we can conclude that the children in 
Serbia and their physical development, as well as the prevention of 
overweightness and obesity and preservation of their postural sta-
tus, are, to put it mildly, entrusted to “insufficiently” skillful people 
(Djokić et al., 2011).

In the international classification of diseases, obesity is described 
as body weight that is far above constitutionally standards, as the re-
sult of the excessive accumulation of fats in the body. BMI less than 
18.5 is considered malnutrition, whereas the BMI range from 18.5 
to 24.99 is defined as normal body weight. People with body mass 
index above 25 are considered overweight, while people with BMI 
over 30 are considered obese. In the case of more detailed classifica-
tion of obesity, for BMI above 40 terms extreme obesity, or morbid 
obesity are used (Ogden et al., 2006).

Certain anthropometric parameters have an important role in 
assessing nutritional status. “Body height is one of the most stable 
indicators of physical development that reflects the complex internal 
processes in the human body. It integrally reflects the processes of 
longitudinal growth. During the life, a person’s growth is uneven” 
(Mitrović, Pelemiš, M., female students & Pelemiš, V., 2014). Body 
weight is less genetically determined compared to body height and 
is more dependent on socio-economic living conditions. The coef-
ficient of variation of the body weight is 3 to 4 times higher than 
the coefficient of variation of the body height” (Ivanić, 1996). Body 
height and body weight are together the basic and most important 
indicators of growth, development, health and living conditions of an 
individual. There is the evidence that body mass and subcutaneous 
adipose tissue are segments that are most susceptible to transforma-
tion under the influence of external and internal factors. 

METHODS
139 male students and 153  female student from the primary 

school were tested for the purpose of this research.
Measurement is included the body height, body weight, and 

based on this information, calculated the body mass index (BMI). 
Children who have an increased BMI are less physically active, 
spend more time sitting, have weaker motor and functional skills, 
and poorer motivation, compared with children with lower body 
weight and lower values of BMI.

The research, conducted in 2016. (Table 3. and 4.) with respect 
to the research conducted in 2003. (Table 1. and 2.), comparing mean 
values, showed that students have a slightly lower average body 
height (AVIS = 1312.28 cm) have body weight (AMAS = 29.8043), 
and BMI values were increased (BMI 17.37). 

If we compare the minimum and maximum results of BMI 
measured in 2016, in relation to the results measured in 2003, it 
is evident that they are extremely different compared to the aver-
age, which probably contributed to the higher mean values of body 
mass index (BMI) compared to the measurement conducted in 2003. 
(BMI=31.76) which belongs to the category of obese people. Mini-
mal values of BMI (10.09) have confirmed that there are students 
with extremely low values of BMI, which belongs to the category 
of malnutrition, which is, just as obesity, considered detrimental to 
the proper growth and development of children. An unbalanced diet, 
incorrect, insufficient and irrational, leads to chronic health disor-
ders, and the consequences can be manifested in the form of reduced 
growth, body mass and working abilities, and the risk of a lot of dis-
eases. A similar situation has been also observed in female students, 
where the average values of BMI were also increased compared to 
the generation measured in 2003.

Table 1. Central and dispersion parameters of morphological 
characteristics of male students for 2003

Variables Mean Std. Dev. Minimum Maximum
AVIS 1349.51 59.39 1205.00 1490.00

AMAS 307.73 58.80 210.00 525.00
ABMI 16.77 2.15 14.05 24.63

 Table 2. Central and dispersion parameters of morphological 
characteristics of female students for 2003

Variables Mean Std. Dev. Minimum Maximum
AVIS 1349.51 59.39 1205.00 1490.00

AMAS 307.73 58.80 210.00 525.00
ABMI 16.77 2.15 14.05 24.63

Table 3. Central and dispersion parameters of morphological 
characteristics of male students for 2016

Variables N Minimum Maximum Mean Std. Dev.
AVIS 69 1214.00 1455.00 1312.2899 54.49638
ATEZ 69 21.00 54.00 29.8043 6.16156
BMI 69 10.09 31.76 17.3742 3.75036

Table 4. Central and dispersion parameters of morphological 
characteristics of  female students for 2016

Variables N Minimum Maximum Mean Std. Dev.
AVIS 70 1195.00 1390.00 1288.9571 40.06966
ATEZ 70 22.50 41.50 28.1214 3.66776
BMI 70 12.94 25.04 16.9530 2.26707

It can be concluded that there are severely obese children, but 
also underweight ones. The majority of the students, based on the 
value of body mass index (BMI) are on the lower level of the normal 
nutritional status and we can say that they belong to the category 
of the normal nutritional status. The fact that there are some under-
weight children can be connected to the fact that among the tested 
children there are a lot of those who belong to the category of dis-
placed people and who live in very difficult conditions, on the verge 
of existence.

What shows that there is an increasing number of obese children 
are the studies conducted on students aged 7 to 9, on the population 
of children measured in the period from 1995. to 2009.

In the period from 1995. to 2009. the body mass of primary 
school male students has increased in all age categories. The differ-
ences in the values of the body mass of the male students of the same 
age in 2009. compared to 1995. are the following:

- for the age of 7: + 1.7 kg (≈ + 6.2%);
- for the age of 8: + 3.6 kg (≈ + 12.5%);
- for the age of 9: + 7.3 kg (≈ + 22.4%).
In the period from 1995 to 2009 body mass of primary school 

female students has increased in all age categories. The differences 
in the values of the body mass of the female students of the same age 
in 2009. compared to 1995. are the following:

- for the age of 7: + 2.1 kg (≈ + 7.8%);
- for the age of 8: + 3.4 kg (≈ + 12.6%);
- for the age of 9: + 4.4 kg (≈ + 14.0%).
In primary school children in the last decade there have been 

massive constitutional changes, especially in the context of vari-
ables body mass (AMAS) and body mass index (BMI), which are 
drastically on the rise compared to the values from 1995. We should 
bear in mind that physical and health development do not occur in 
isolation, but in conjunction with other aspects of development and 
greatly depend on them.

The aforementioned study has shown that compared to their 
peers from Europe, male and female students from Serbia have the 
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average values of body height (AVIS) and body mass (AMAS) above 
the average values, and body mass index (BMI) at upper limit of nor-
mal nutritional status compared to male and female students from 
Belgium, Spain, Slovakia, Lithuania, Estonia and Albania.  Based 
on these indicators it can be concluded that in the last decade among 
primary school age children the changes have occurred, especially 
in the context of variables body mass (AMAS) and body mass index 
(BMI), which are drastically on the rise compared to the values from 
1995. (Gajević, 2009).

A study conducted on boys aged 6 to 11 years in Hungary after 
15 years (1987.-1991. and 2002.-2006.) showed that the standard 
and lifestyle of its citizens have changed. The parameters that have 
been applied and monitored are: body height, body weight and body 
mass index (BMI). The second measurement has shown that the chil-
dren are much taller, that they have greater weight, higher body mass 
index and poorer cardiorespiratory endurance. With aging, body 
mass increases, BMI rises, physical activity declines, and health risk 
becomes higher. Mandatory physical education classes 4 times in 
10 days for 45 minutes per class will not contribute to a significant 
improvement (Pampakas et al., 2008).

CONCLUSION
The lack of physical activity undoubtedly leads to the increase of obesity 

in children and adolescents. Obesity has negative emotional and social effects 
on the very individual, whereas the body secretes much less happiness hor-
mone, which affects their psychological state. Children who are overweight 
are more exposed to bullying of peers than children who have normal weight. 
Forming good dietary habits at an early age and physical activity contribute 
to better health and provide optimal body weight. If we want to improve 
health and increase the working capacity of the nation, we have to undertake 
a serious reform of the entire organization of physical education lessons at all 
levels of education.
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