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Summary: The primary goal of this research is to ob-
Jectively determine the actual state of nutrition in younger
school-aged students, of both sexes, from four primary
schools in the Odzaci municipality of the Republic of
Serbia. The sample of respondents consisted of younger
school age students from four primary schools from the
area of the Odzaci municipality (R. Serbia). The total sam-
ple of respondents consisted of 93 students of both sexes,
of which 42 were boys and 51 were girls. For research
needs, basic anthropometric measurements, body height
and body weight were applied, and the body mass index
(BMI) was calculated based on the aforementioned. The
BMI was used for the purpose of assessing the nutrition of
respondents - students in individual groups.

All collected data was processed using descriptive and
comparative statistics. The arithmetic mean, standard de-
viation, maximum and minimum measurement values were
calculated from the descriptive statistics area, while the t
test of independent samples was used from the compara-
tive statistics area.

The research results show that the prevalence of obesity
among younger school age students is 19.4%, while an-
other 16.1% of students are at risk of obesity. Boys and
girls did not differ significantly in BMI. Respondents -
older students on average have higher BMI values than
younger students, but obesity was not found to be more
prevalent in any of the examined age groups.

The obtained results enable the design of strategies for
further research on younger school age children, for the
purpose of monitoring growth and development, as well as
the possibility of determining certain standards of psycho-
physical preparedness of children for going to school, suc-
cessful school attendance and inclusion in various physi-
cal activity programs.

Keywords: antopometric measurements, obesity, young-
er school age, gender, age.

INTRODUCTION

We are a witness to the constant growth in childhood

obesity which has reached epidemic proportions (Delas

SaZetak: Osnovni cilj ovog istraZivanja jeste da se tran-
sverzalnim presjekom na objektivan nacin utvrdi stvarno
stanje uhranjenosti ucenika mladeg skolskog uzrasta oba
pola iz Cetiri osnovne Skole sa prostora opstine Odza-
ci u Republici Srbiji. Uzorak ispitanika cinili su ucenici
mlazeg skolskog doba iz Cetiri osnovne skole sa prosto-
ra opstine Odzaci (R. Srbija). Ukupan uzorak ispitanika
cinilo je 93 ucenika oba pola, od cega je 42 decaka i 51
devojcica. Za potrebe istrazivanja primenjene su osnov-
ne antropometrijske mere, telesna visina i telesna tezina
a na osnovu njih izracunat je Indeks telesne mase (ITM).
Indeks telesne mase koristen je u svrhu procenjivanja
uhranjenosti ispitanika — ucenika pojedinim grupama.
Svi prikupljeni podaci obradeni su postupcima deskrip-
tivne i komparativne statistike. Iz prostora deskriptivne
statistike izracunata je aritmeticka sredina, standardna
devijacija, maksimalne i minimalne vrednosti merenja,
dok je iz prostora komparativne statistike koris¢en t test
nezavisnih uzoraka.

Rezultati istrazivanja pokazuju da prevalenca gojazno-
sti kod ucenika mladeg Skolskog uzrasta iznosi 19,4%, a
da rizik od gojaznosti ima jos 16,1% ucenika. Decaci i
devojcice se nisu znacajno razlikovali u indeksu telesne
mase. Ispitanici - ucenici starije uzrasne dobi u proseku
imaju vece vrednosti indekas telesne mase od ucenika
mlade uzrasne dobi, ali se gojaznost nije ustanovila kao
zastupljenija u nekoj od ispitivanih uzrasnih grupa.
Dobiveni rezultati omogucuju osmisljavanje strategija
u daljnjim istraZivanjima dece mladeg skolskog uzrasta,
u svrhu pracenja rasta i razvoja kao i mogucnost utvr-
divanja odredenih standarda psihofizicke pripremljeno-
sti dece za odlazak u skolu, uspjesno pohadanje Skole i
ukljucivanje u razlicite programe fizickih aktivnosti.
Kljucne reéi: antopometrijske mere, gojaznost, mladi
Skolski uzrast, pol, starosna dob.

Uvobp

Svedoci smo kako je de¢ja gojaznost u stalnom

porastu i poprima epidemijske razmere (Dela$ i sar.,
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et al., 2008). The majority of authors believe that it is the
result of excessive food intake, a sedentary lifestyle and
psychological factors, that is, unhealthy lifestyle habits
that are a consequence of the modern lifestyle (Delmas et
all, 2007, Basaldua & Chiquete, 2008).

Obesity in children is classified as primary and sec-
ondary obesity. Primary (idiopathic, exogenous, nutri-
tional obesity) is the most common cause of obesity in
childhood and adolescence. Less than 5% of the causes
of childhood obesity is secondary obesity, associated
with genetic factors, endocrine disorders, and lesions of
the central nervous system (Greenberg & Obin, 2006).

It can be said that the prevalence of obesity among
children in Serbia is in line with the data obtained in for-
eign research, which states that around 20-25% of chil-
dren are actually obese or suffer from excessive nutrition
(Lobstein & Frelut, 2003; Milanovi¢ and Radisavljevié¢
Janji¢, 2015). It is estimated that there are around 150
million obese children in the world today (Wang & Lob-
stein, 2006). However, what is even more worrying is
that this trend is constantly increasing (Shields, 2009).

Critical periods for the development of obesity
have been identified in different school ages according
to gender, so that in the lower grades of primary school,
students are more vulnerable compared to the popula-
tion of female students, while female students are more
vulnerable in higher grades of primary school (Poki¢,
Mededovi¢ and Smiljani¢, 2011).

Regular physical activity is of great importance for
the proper growth and development of children (Strong
et al. 2005), which clearly mitigates many of the health
risks associated with being overweight or obese (Blair &
Brodney, 1999).

At a younger age, regular physical activity of a di-
rected, systematically guided or unstructured nature, has
a positive effect on the child’s physical development dur-
ing the later period of life (Malina & Bouchard, 1991).
Moreover, regular physical activity at an early age has
a direct and indirect positive effect on health status in
adulthood (Twisk, Kemper & VanMenchelen, 2000).

Today, there are ever more sports schools on the
global level, which aim to engage children from the ear-
liest age in order to prevent obesity and the occurrence
of physical deformities, influence the proper growth and
development of children, as well as their sports and tech-
nical achievements (Stevi¢ et al., 2018).

It is at this age that many children begin to develop
a love for a particular sport and begin to train, consider-
ing that there are children who belong to the group of
children with excessive body weight and obesity.

2008). Vecéina autora smatra kako je to rezultat preko-
mernog unosa hrane, sedentarnog nacina zivota i psi-
holoskih faktora, dakle ne zdravih zivotnih navika koje
su posledica savremenog nacina zivota (Delmas et all,
2007., Basaldua & Chiquete, 2008).

Gojaznost kod dece se klasifikuje kao primarna i
sekundarna gojaznost. Primarna (idiopatska, egzogena,
nutritivna gojaznost) je najc¢esci uzrok gojaznosti u de-
tinjstvu i adolescenciji. Manje od 5% uzroka gojaznosti
u detinjstvu je sekundarna gojaznost, povezana sa ge-
netskim faktorom, endokrinim poremecajima kao i le-
zijama centralnog nervnog sistema (Greenberg & Obin,
20006).

Moze se reci da je prevelanca gojaznosti kod dece
u Srbiji u skladu i sa podacima koji se dobijaju u ino-
stranim istrazivanjima, u kojima se govori o tome da je
oko 20-25% dece zapravo gojazno ili pati od prekomer-
ne uhranjenosti (Lobstein & Frelut, 2003; Milanovi¢ i
Radisavljevi¢ Janji¢, 2015). Procenjuje se da danas u
svetu ima oko 150 miliona gojazne dece (Wang & Lo-
bstein, 2006). Medutim, ono $to je jos vise zabrinjava-
juce jeste da je taj trend konstantno u porastu (Shields,
2009).

Kriticni periodi za razvoj gojaznosti su identifiko-
vani u razlic¢itom Skolskom uzrastu prema polu, tako da
su u nizim razredima osnovne $kole ugrozeniji ucenici
u odnosu na populaciju u¢enica, dok su u¢enice ugroze-
nije u visim razredima osnovne $kole (Poki¢, Mededo-
vi¢ 1 Smiljani¢, 2011).

Redovna fizicka aktivnost je od velikog znacaja za
pravilan rast i razvoj dece (Strong et al. 2005), jasno
ublazava mnoge zdravstvene rizike povezane sa pre-
komernom tezinom ili gojaznos¢u (Blair & Brodney,
1999).

Redovna fizicka aktivnost, usmerenog, sistemat-
ski vodenog ili nestrukturiranog karaktera, u mladem
zivotnom dobu, pozitivno se odrazava na fizi¢ki razvoj
deteta u kasnijem periodu njegovog zivota (Malina &
Bouchard, 1991). Stavise, redovna fizicka aktivnost u
ranom dobu ima direktan i indirektan pozitivan uticaj
na zdravstveni status u odraslom dobu (Twisk, Kemper
& VanMenchelen, 2000).

Danas su u svetu sve vise zastupljene skolice spor-
ta, koje imaju za cilj angazovanje dece od najranijeg
uzrasta, kako bi se preventivno delovalo na gojaznost i
nastanak telesnih deformiteta, uticalo na pravilan rast i
razvoj dece kao i na sportsko-tehnicka postignuca (Ste-
vi¢ i sar., 2018).

Dosta dece u ovom uzrastu pocinje da razvija lju-
bav prema odredenom sportu i pocinju da treniraju s
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Bearing in mind the importance of sports school
for the proper growth and development of preschool and
younger school age children, the Sports Association of
the Odzaci municipality in Serbia launched a project for
the establishment and operation of a sports school for
younger school age students (Board of Education Deci-
sion No. 1-1309/2016 of September 13, 2016), which
was financed by the local community. The mission be-
hind the establishment of the sports school was to im-
prove the physical growth and development of children
and to improve the overall anthropological status of chil-
dren. Special attention at the sports school is dedicated to
the prevention and correction of body deformities, obe-
sity and improving the general health of children.

RESEARCH METHOD

Sample of respondents

The total sample of respondents consisted of 93 re-
spondents of both sexes - students of lower grades from
the following primary schools: Public Institution Bora
Stankovi¢ Primary School in Karavukovo, Public Institu-
tion Ratko Pavlovi¢ Ci¢ko Primary School in Ratkovo,
Public Institution Vuk Karadzi¢ Primary School in Deronje,
and Public Institution Nestor Zuéni Primary School in Lali¢.

Structure of respondents:

According to gender: 42 boys (45.2%) and 51 girls
(54.8%).

According to the place of primary school attendance:
Primary School Karavukovo: 16 students (M=9; F=7),
41 students (44%) Primary School Ratkovo: 41 students
(M=12; F=29), Primary School Deronje: 20 students (M=9;
F=11) and Primary School Lali¢ 16 students (M=11; F=5).

According to grades: I grade=30 students (M=13;
F=17), Il grade=14 (M=4; F=10), Il grade=26 (M=10,
F=16), IV grade=23 (M=14; F=9).

Consent for conducting the research was obtained
from the parents of the tested children. The research was
conducted during the month of October of the 2016/2017
school year, at the beginning of the implementation of the
sports school program.

Sample variables

Children who underwent testing had their body
height (ATEVIS) and body mass (ATEMAS) measured.
We used a Seca 217 medical altimeter to measure body
height, while an Omron BF 511 digital scale was used to
measure body mass.

Body Mass Index (BMI) is a height-weight indica-
tor of an individual’s nutrition and is a valid measure of

obzirom da ima dece koja pripadaju grupi dece sa pre-
komernom telesnom masom i gojaznos$cu.

Imajuéi u vidu znacaj Skolice sporta za pravilan
rast i razvoj dece predskolskog i mladeg Skolskog uzra-
sta Sportski savez opsStine Odzaci u Srbiji pokrenuo je
Projekat za osnivanje i rad Skolice sporta za ucCenike
mladeg Skolskog uzrasta (Odluka UO broj 1-1309/2016
od 13.09.2016. godine) koji je finansiran sredstvima
lokalne zajednice. Misija osnivanja Skolice sporta je
unapredenje telesnog rasta i razvoja dece i poboljSanje
celokupnog antropoloskog statusa dece. Posebna paznja
rada skolice sporta usmerena je na prevenciju i korekci-
ju telesnih deformacija, gojaznosti i poboljSanje opsteg
zdravlja dece.

METOD ISTRAZIVANJA

Uzorak ispitanika

Ukupan uzorak ispitanika €inilo je 93 ispitanika oba
pola — ucenika nizih razreda iz sljede¢ih osnovnih skola:
JUOS ,,Bora Stankovi¢“ u Karavukovu, JUOS ,,Ratko
Pavlovi¢ Ci¢ko“ u Ratkovu, JUOS ,,Vuk Karadzi¢“ u
Deronjama i JUOS , Nestor Zuéni“ u Lalic¢u.

Struktura ispitanika:

Prema polu: 42 decaka (45,2%) i 51 devojcica
(54,8%).

Prema mestu pohadanja osnovne §kole: JUOS Ka-
ravukovo: 16 uéenika (M=9; Z=7), 41 ucenik (44%)
JUOS Ratkovo: 41 ugenik (M=12; Z=29), JUOS Dero-
nje: 20 u¢enika (M=9; Z=11) i JUOS Lali¢i 16 uéenika
(M=11; Z=5).

Prema razredima: I razred=30 ucenika (M=13;
7=17), Il razred=14 (M=4; Z=10), III razred=26 (M=10,
7=16), IV razred=23 (M=14; 7Z=9).

Saglasnost za sprovodenje istrazivanja je dobijena
od starne roditelja ispitivane dece. Istrazivanje je spro-
vedeno u mesecu oktobru skolske 2016/2017 godine na
pocetku realizacije programa Skolice sporta.

Uzorak varijabli

Deci koja su podvrgnuta testiranju merene su tele-
sna visina (ATEVIS) i telesna masa (ATEMAS). Za me-
renje telesne visine koristili smo medicinski visinomer
Seca 217, dok je za merenje telesne mase koriscena digi-
talna vaga Omron BF 511.

Indeks telesne mase ITM (eng. Body Mass Index:
BMI) predstavlja visinsko-tezinski pokazatelj uhranje-
nosti pojedinca i validna je mera gojaznosti kako kod
odraslih, tako i1 kod dece. IzraGunava se kada tezinu tela
u kilogramima podelimo sa kvadratom visine u metrima
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obesity in both adults and children. It is calculated when
an individual’s body weight in kilograms is divided by
the square of their height in meters: BMI=BM [kg]/TV?
[m?] (Ostoji¢ and Pordic¢, 2013:133).

The choice of BMI to measure the level of obesity
among children is supported by the International Obesity
Task Force.

According to the criteria of the Centers for Disease
Control and Prevention (CDC), 2000, BMI can be cat-
egorized into four broad groups: undernourished (below
the 5th percentile), normal nutrition (from the 5th to the
84th percentile), obesity risk (from the 85th to the 94th
percentile) and obesity (above the 95th percentile). This
distribution of nutrition in relation to BMI in children of
early primary school age was also used in this research.

Data processing methods

All collected data was processed using descriptive
and comparative statistics. From the space of descrip-
tive statistics, the arithmetic mean (MEAN), standard
deviation (St. Dev.), the maximum value of the measure-
ment (Max), and the minimum value of the measurement
(Min), was calculated in order to gain insight into the
distribution of variables and the frequency of representa-
tion of obese younger school age children.

From the area of comparative statistics, the t test of
independent samples and one-factor analysis of variance
were used to determine the differences in BMI between
the two groups of respondents (boys and girls) with re-
gard to gender and age. Determination of differences was
performed at the level of statistical significance Sig<0.05.

The SPSS for Windows 20.0 application statistics pro-
gram for personal computers was used for all calculations.

RESULTS AND DISCUSSION

The younger school age period (7 to 11 years) repre-
sents the first phase of slowed growth. It has been proven
that the increase in body height is relatively slow, and the
annual increase in height is relatively uniform until the
end of this period. Growth in height is accompanied by a
corresponding increase in body mass. During this period,
children grow approximately five centimeters per year,
gaining an average of two to three kilograms in body
weight (Medved, 1987).

Table 1 shows the basic statistical parameters for
all applied anthropometric measures of respondents-
younger school age students, shown by sub-samples with
regard to age and grade. Looking at the obtained results
(Table 1), it can be seen that the average height of ten-
year-old students (IV grade) is 144.73+/-6.48 cm, body

pojedinca: ITM=TM [kg]/TV? [m?] (Ostoji¢ i Pordic,
2013:133).

Izbor ITM za merenje nivoa gojaznosti medu de-
com podrzava Medunarodna radna grupa za gojaznost
(International Obesity Task Force).

Prema kriterijumima Centra za kontrolu bolesti i
prevenciju (Centers for Disease Control and Preventi-
on, 2000), indeks telesne mase se moze kategorizovati
u Cetiri Siroke grupe: neuhranjensot (ispod 5. percentila),
normalna uhranjenost (od 5 do 84. percentila), rizik od
gojaznosti (od 85 do 94. percentila) i gojaznost (iznad
95. percentila). Ovakva raspodela uhranjenosti u odnosu
na indeks telesne mase kod dece ranog osnovnoskolskog
uzrasta je koriS¢ena i u ovom istrazivanju.

Metode obrade podataka

Svi prikupljeni podaci obradeni su postupcima de-
skriptivne i komparativne statistike. Iz prostora deskrip-
tivne statistike izracunata je i utvrdena aritmeticka sredi-
na (MEAN), standardna devijacija (St. Dev.), maksimal-
na vrednost merenja (Max) i minimalna vrednost mere-
nja (Min), kako bi se stekao uvid u distribuciju varijabli
i frekvenciju zastupljenosti gojazne dece mladeskolskog
uzrasta.

Iz prostora komparativne statistike koriS¢en t test
nezavisnih uzoraka i jednofaktorska analiza varijanse,
kako bi se utvrdile razlike u indeksu telesne mase izmedu
dve grupe ispitanika (u¢enika i uc¢enica) s obzirom na pol
i uzrasnu dob. Utvrdivanje razlika izvrSeno je na nivou
statisticke znacajnosti Sig<0,05.

Za sva izracunavanja koristio se aplikacioni sta-
tisticki program za personalne racunare SPSS for Win-
dows 20.0.

REZULTATI 1 DISKUSIJA

Period mladeg skolskog uzrasta (7 do 11 godina),
predstavlja prvu fazu usporenog rasta. Dokazano je da
je porast visine tela relativno usporen, a godi$nji prira-
Staj visine relativno ujednacen do pred kraj ovog perioda.
Prirastaj u visinu pracen je odgovaraju¢im prirastajem u
masi tela. U ovom periodu deca okvirno, godisnje pora-
stu oko pet cantimetara, u masi tela dobijaju prose¢no
dva do tri kilograma (Medved, 1987).

U tabeli 1 prikazani su osnovni statisticki parametri
za sve primenjene antropometrijske mere ispitanika-uce-
nika mladeg Skolskog uzrasta prikazanih po subuzorcima
s obzirom na uzrasnu dob i razred koji pohadaju. Uvidom
u dobivene rezultate (tabela 1) moze se videti da je pro-
secna vrednost telesne visine ucenika desetogodiSnjaka
(IV razred) 144,73+/-6,48 cm, telesne tezine 42,81+/-
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weight is 42.81+/-14.88 kg, and BMI is 20.17+/-5.89 kg/
m2. The average height of nine-year-old students (III
grade) is 137.76+/-5.30 c¢cm, body weight 34.15+/-7.95
kg, and BMI 17.86+/-3.11 kg/m2. The average height of
eight-year-old students (II grade) is 136.07+/-4.92 cm,
body weight 34.06+/-6.45 kg, and BMI 18.28+/-3.01
kg/m2. The average height of seven-year-old students (I
grade) is 128.93+/-5.03 cm, body weight 28.10+/-4.04
kg, and BMI 16.88+/-2.16 kg/m2. Observing the sam-
ple of respondents in total, it is visible that the average
value of body height is 136.38+/-8.07 cm, body weight
34.40+/-10.60 kg, and BMI 18.19+/-3.92 kg/m2.

Based on the results presented in Table 1, an in-
crease in the average values of body height (ATEVIS),
weight (ATETEZ) and standard deviation (St.dev.) of the
respondents is visible with the age of the respondents.
The values of standard deviation (St. Dev.) show that the
value of the measured parameters is the smallest in the
seven-year-old respondents and the largest in the ten-
year-old respondents, which is not surprising given that
it is during this period that children enter a new phase of
development.

Table 1. Basic statistical parameters for anthropometric
measurements of subjects according to age (grade)

14,88 kg, a indeks telesne mase 20,17+/-5,89 kg/m?2.
Prosecna vrednost telesne visine u¢enika devetogodis-
njaka (III razred) iznosi 137,76+/-5,30 cm, telesne tezine
34,15+/-7,95 kg, a indeks telesne mase 17,86+/-3,11 kg/
m2. Prosec¢na vrednost telesne visine ucenika osmogo-
diSnjaka (II razred) iznosi 136,07+/-4,92 cm, telesne te-
zine 34,06+/-6,45 kg, a indeks telesne mase 18,28+/-3,01
kg/m2. Kod ucenika uzrasne dobi od sedam godina (I
razred) prosecna vrednost telesne visine iznosi 128,93+/-
5,03 cm, telesne tezine 28,10+/-4,04 kg, a indeks telesne
mase 16,88+/-2,16 kg/m2. Posmatrajuci uzorak ispitani-
ka u totalu vidljivo je da prosecna vrednost telesne visine
iznosi 136,38+/-8,07 cm, telesne tezine 34,40+/-10,60
kg, a indeks telesne mase 18,19+/-3,92 kg/m2.

Na osnovu rezultata prikazanih u Tabeli 1 vidljivo je
povecanje prosecnih vrednosti telesne visine (ATEVIS),
tezine (ATETEZ) i standardne devijacije (St.dev.) ispita-
nika sa uzrasnom dobi ispitanika. Vrednosti standardne
devijacije (St. Dev.) pokazuju da je najmanja rasprSenost
vrednost merenih parametara kod ispitanika od sedam
godina a najveca kod ispitanika od deset godina Sto ne
predstavlja iznenadenje obzirom da upravo u ovom peri-
odu deca ulaze u novu fazu razvoja.

Tabela 1. Osnovni statisticki parametri antropometrijskih
mera ispitaniak prema uzrastu (razredu)

Age-grade / Uzrasna dob-razred Min Max MEAN St. Dev.

ATEVIS 128 154 144.73 6.48
10 years (IV grade) / ARETEZ 22,6 92.9 42.81 14.88
10 god. (IV raz.)

BMI 13.20 40.74 20.17 5.89

ATEVIS 129 152 137.76 5.30
9 years (lll grade) / ATETEZ 23.7 56.1 34.15 7.95
9 god. (Ill raz)

BMI 13.90 24.28 17.86 3.11

ATEVIS 128 143 136.07 4.92
8 years (Il grade) / ATETEZ 245 45.9 34.06 6.45
8 god. (Il raz.)

BMI 14.30 22.60 18.28 3.01

ATEVIS 120 140 128.93 5.03
7 years (I grade) / ATETEZ 20.20 37.70 28.10 4.04
7 god. (I raz.)

BMI 13.40 21.60 16.88 2.16

ATEVIS 120 154 136.38 8.07
Total / Ukupno ATETEZ 20.20 92.90 34.40 10.60

BMI 13.20 40.74 18.19 3.92

In children, the BMI value is compared with cen-
tile curves. A BMI between the 90-97th centile indi-
cates overweight, and a BMI above the 97th centile is
considered obesity. The value of BMI is recommended
as an objective diagnostic criterion of obesity in chil-
dren and adolescents. The WHO Child Growth Stan-
dards (WHO) recommends the z-value of the BMI for

Kod djece vrijednost ITM-a se uporeduje sa centilnim
krivuljama. ITM izmedu 90-97 centila ukazuje na preko-
mjernu tezinu, a ukoliko je I'TM iznad 97 centila govori se
o pretilosti. Vrijednost ITM-a preporucuje se kao objektivni
djagnosticki kriterij pretilosti u djecijoj i adolescentnoj dobi.
WHO Child Growth Standards (SZO) kao dijagnosticki
kriterij pretilosti preporucuje z-vrijednost indeksa tjelesne
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length/height as a diagnostic criterion for obesity: a z-
value of +1 SD (standard deviation) indicates a risk of
overnutrition, a z-value of +2SD indicates overweight,
a z-value of +3SD indicates obesity, and the values of
the 85th and 95th percentiles of BMI for age and gender
have been highlighted. There are several anthropomet-
ric procedures for assessing the degree of obesity.

For newborns and infants, the simplest way is to
weigh and measure the length (height) of the child and
record an increase in height and weight. One of the pos-
sibilities for younger children (preschool and school
age) is also the possibility of weighing and comparing
body mass with reference values for age or height.

For older children and adolescents, there are several
anthropometric methods and measurement procedures,
starting with the measurement of skin folds or measuring
the circumference of the extremities in certain places, all
the way to modern measurement procedures involving an
analysis of the bioelectrical resistance of the body (Bio-
electrical Impedance Analysis m - BIA).

The BMI is most often used to diagnose obesity in
adults, and it represents the standard recommended by
the WHO, the World Obesity Federation and the CDC.

Based on insight into the BMI values, the treated
sample of respondents - students, can be grouped into
one of four categories based on the standard tables of
the CDC, which view the BMI in the context of the
child’s age, i.e., in the context of the already described
correction for age and gender on the standardized BMI
score. According to this distribution, the treated sample
of respondents can be classified into groups as shown
in Table 2.

Table 2. Categorization of respondents - students in relation

mase za duzinu/visinu: z-vrijednost od +1 SD (standardnu
devijaciju) oznacava rizik preuhranjenosti, z-vrijednost od
+2SD oznacava prekomjernu tjelesnu masu, z-vrijednost od
+3SD oznacava pretilost, a istaknute su i vrijednosti 85. i
95. centile ITM-a za uzrast i pol. Za procjenu stepena preti-
losti postoji nekoliko antropometrijskih postupaka.

Za novorodencad i dojencad najjednostavniji nacin je
vaganje i mjerenje duzine (visine) djeteta i biljezenje pri-
rasta u visini i masi djeteta. Jedna od mogucnosti za malu
djecu (predskolska i skolska djeca) je i moguc¢nost vaganja
i poredenje tjelesne mase s referentnim vrijednostima za
uzrasnu dob ili za tjelesnu visinu.

Za stariju djecu i adolescente postoji vise antropome-
trijskih metoda i postupaka mjerenja, po¢ev od mjerenja
koznih nabora ili mjerenja obima ekstremiteta na odrede-
nim mjestima, pa sve do savremenih mjernih postupaka
mjerenja analizom bioelektri¢nog otpora tijela (Bioelectri-
cal Impedance Analysis m — BIA).

Za dijagnostiku pretilosti odraslih najcesce se koristi
Indeks tjelesne mase IMT (engl. Body Mass Index — BMI),
koji predstavlja standard koji preporucuju Svjetska zdrav-
stvena organizacija (WHO), Svjetska federacija za pretilost
i Americki centar za kontrolu i prevenciju bolesti (CDC).

Na osnovu uvida u vrednosti indeksa telesne mase,
tretirani uzorak ispitanika - ucenici mogu se grupisati u jed-
nu od 4 kategorije na osnovu standardnih tabela Americkog
centra za kontrolu bolesti i prevenciju (CDC), koje indeks
telesne mase posmatraju u kontekstu uzrasta deteta, odno-
sno u kontekstu ve¢ opisane korekcije za starost i pol na
standardizovanom skoru indeksa telesne mase. Prema ovoj
raspodeli tretirani uzorak ispitanika ovog istrazivanja moze
se razvrstati u grupe kao Sto je prikazano u tabeli 2.

Tabela 2. Kategorizacija ispitanika - ucenika u odnosu na

to BMI indeks telesne mase (ITM)
Respondent category / Kategorija ispitanika Number of respondents /  Percentage of respondents /
Broj ispitanika Procenat ispitanika
Malnutrition / Neuhranjenost 6 6.5%
Normal nutrition / Normalna uhranjenost 54 58%
Risk of obesity / Rizik od gojaznosti 15 16.1%
Obesity / Gojaznost 18 19.4%

Based on the analysis of the results shown in Table
3, it can be concluded that 54 (58%) of the students - re-
spondents have a normal body weight. The risk of obe-
sity was recorded in 15 (16.1%) respondents - students,
while the group of obese respondents - students was at
18 (19.4%). In addition, the table in question shows that
6 (6.5%) respondents - students belong to the category of
malnourished.

Na osnovu analize rezultata prikazanih u tabeli 3
moze se konstatovati da normalnu telesnu tezinu ima 54
(58%) ucenika — ispitanika. Rizik od gojaznosti zabele-
zen je kod 15 (16,1%) ispitanika - u¢enika, dok grupu go-
jaznih ispitanika — uCenika ¢ini njih 18 (19,4%). Takode,
iz date tabele je vidljivo da 6 (6,5%) ispitanika — uc¢enika
pripada kategoriji neuhranjenih.
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The state of nutrition of school children in the Repub-
lic of Croatia, between the ages of 7 and 14 and conducted
during the period from 2000 to 2005, shows that 23% of
the respondents included in the survey had increased body
weight, while 7.2% were obese (HZJZ, 2007). Applying
the anthropometric index of body mass for height accord-
ing to HZJZ, 11.9% of subjects had excessive body mass
and 6.9% of subjects were obese during the same period.

In their research, Antoni¢ et al. (2004) indicate an in-
creased risk for developing obesity in children aged 7 to 15
in Croatia, 11.2% of boys and 9.8% of girls, while 5.7% of
boys and 5.4% of girls are obese.

Abazovi¢ et al. (2016) conducted research with the
aim of determining the obesity status of children in pri-
mary schools in Sarajevo Canton/Federation of Bosnia
and Herzegovina. The sample of respondents consisted of
33,200 children of both sexes, primary school students, of
which 16,240 were girls and 16,960 were boys. Based on
the obtained results, the authors state that out of the total
number of students included in this research, as many as
39.6% (13,159) are obese. Based on the results, the au-
thors conclude that every other child in Sarajevo Canton/
Federation of Bosnia and Herzegovina has a nutritional
disorder (49.3%), which is a worrying situation. It was de-
termined that 55.5% of children have a normal body mass,
while 44.5% of children have an increased or decreased
BMI. Out of the total 44.5% of children, or 822 children,
found to have a deviation from the normal body weight,
19.46% (8.7% of the total sample) were undernourished,
26.16% (11.65% of the total sample) were moderately
malnourished, 27.01% (12% of the total sample) were
overweight and 27.37% (12.2% of the total sample) were
obese. The authors point out that such studies should be
done every year in order to systemically monitor the state
of nutrition and the trend in the development of obesity in
children and, in this regard, create an adequate strategy to
fight obesity.

Colakhodzi¢ et al. (2017) conducted a study on a
sample of 1,800 respondents, primary school students
of both sexes in the City of Mostar, who participated in
a regular systematic review in 2016 with the aim of de-
termining physical growth and development, and the state
of nutrition of students. The obtained results showed that
36.4% of students are overweight or obese. Almost every
other child (43.9%) has a nutritional disorder, which is
worrying and alarming.

As part of a research project entitled “Prevalence
of overweight and obesity in children aged 6 to 9 years”,
Ljubojevi¢ et al. (2020) conducted research on a sample
of 2,039 male students attending nine primary schools in

Stanje uhranjenosti Skolske dece u Republici Hr-
vatskoj u uzrastu od 7 do 14 godina u periodu od 2000.
do 2005. godine, pokazuju da je povecanu telesnu masu
imalo je 23% ispitanika obuhvacenih ispitivanjem, dok
je 7,2% bilo pretilih (HZJZ, 2007). Primenjujuéi antro-
pometrijski indeks telesne mase za visinu prema HZJZ-u,
u istom periodu je bilo 11,9% ispitanika s prekomernom
telesnom masom i 6,9% pretile dece.

Antoni¢ i sar. (2004) u svom istrazivanju ukazuju
na povecani rizik za razvoj pretilosti dece u uzrastu od
7 do 15 godina u Hrvatskoj, ima 11,2% decaka i 9,8%
devojcica, dok je pretilo 5,7% decaka i 5,4% devojcica.

Abazovi¢ 1 sar. (2016) izvrsili su istrazivanje s
ciljem utvrdivanja stanja pretilosti dece u osnovnim
Skolama Kantona Sarajevo/Federacije Bosne I Herce-
govine. Uzorak ispitanika ¢inilo je 33.200 dece oba
pola, ucenika osnovnih skola, od cega je 16.240 de-
vojcica i 16.960 decaka. Na osnovu dobijenih rezul-
tata autori konstatuju da je od ukupnog broja ucenika
obuhvacenih ovim istrazivanjem, ¢ak 39,6% (13.159)
pretilo. Autori na osnovu rezultata zakljucuju da sva-
ko drugo dete u Kantonu Sarajevo/Federacije BiH ima
poremecaj uhranjenosti (49,3%), Sto predstavlja sta-
nje koje zabrinjava. Utvrdeno je da 55,5% dece ima
normalnu telesnu masu, a 44,5% dece ima povecan ili
umanjen indeks telesne mase. Od ukupnih 44,5% dece
ili njih 822 kod kojih je utvrdeno odstupanje od nor-
malne telesne mase, njih 19,46% (8,7% ukupnog uzor-
ka) je pothranjeno, 26,16% (11,65% ukupnog uzorka)
je umereno pothranjeno, 27,01% (12% ukupnog uzor-
ka) ima prekomernu telesnu masu i 27,37% (12,2%
ukupnog uzorka) je pretilo. Autori isti¢u da bi ovakve
studije trebalo raditi svake godine kako bi se sistemski
moglo pratiti stanje uhranjenosti i trend razvoja preti-
losti dece te s tim u vezi kreirati adekvatnu strategiju
borbe protiv pretilosti.

Colakhodzi¢ i sar. (2017) su na uzorku 1800 ispi-
tanika koji su ¢inili ucenici osnovnih skola oba pola u
Gradu Mostaru, a koji su ucestvovali u redovnom siste-
matskom pregledu u toku 2016. godine, izvrsili istrazi-
vanje s ciljem utvrdivanja telesnog rasta i razvoja, te sta-
nje uhranjenosti ucenika. Dobijeni rezultati su pokazali
da 36,4% ucenika ima prekomernu telesnu tezinu ili je
pretilo. Gotovo svako drugo dete (43,9%) ima poremecaj
uhranjenosti, §to je zabrinjavajuce i alarmantno.

Ljubojevi¢ i sar. (2020) su u sklopu projektnog istra-
zivanja pod nazivom ,,Prevalencija prekomerne tezine i
gojaznosti dece od 6 do 9 godina®, izvrsili istrazivanje
na uzorku od 2039 ucenika muskog pola u devet osnov-
nih Skola grada Banja Luka. Kod ispitanika su merene
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the city of Banja Luka. The subjects’ height and weight
were measured, with BMI calculated based on those two
measurements. The obtained results indicate that 9.26% of
the tested primary school children in Banja Luka are over-
weight, and 5.37% are obese. Overall prevalence of over-
weight and obesity among Banja Luka children amounts to
almost 15%, which is not a small percentage. The authors
point out that the overall prevalence of overweight and
obesity among children of primary school age in the city
of Banja Luka is somewhat lower compared to the results
of a similar sample in other European countries (available:
http://www.euro.who.int). However, what is worrying is
the increasing trend of overweight and obesity with age.

The aforementioned research results show that the
increase in obesity in the child population is increasing
compared to the results of previous studies (Gaji¢, 1993;
Kisi¢ Tepavéevi¢ et al., 2008).

According to data from the International Obesity
Task Force for 2005, over the last ten years Serbia has
been at the very top of countries experiencing a sudden
increase in the prevalence of obesity in children (Wang &
Lobstein, 2006).

Determining differences in BMI values in

relation to gender

To determine the differences in the values of the
BMI in relation to gender, an analysis of the t test results
for independent samples was applied. Based on the ob-
tained t test results shown in Table 3, it can be concluded
that there is no significant difference in BMI values be-

Table 3. Differences in BMI values in relation to the gender

telesna visina 1 telesna tezina, a na osnovu te dve mere
izracunat je Index telesne mase. Dobijeni rezultati uka-
zuju da od ukupnog broja testirane dece osnovnih skola u
Banja Luci prekomernu tezinu ima 9,26% testirane dje-
ce, a 5,37% je gojazno. Ukupna prevalencija prekomerne
telesne tezine i gojaznosti banjalucke dece iznosi skoro
15% Sto nije mali procenat. Autori isticu da je ukupna
prevalencija prekomerne teZine i gojaznosti dece osnov-
noskolskog uzrasta grada Banja Luke u poredenju sa re-
zultatima slicnog uzorka u drugim evropskim zemljama
nesto niza (dostupno: http://www.euro.who.int). Medu-
tim, ono S§to zabrinjava jeste trend porasta prekomerne
telesne tezine i gojaznosti sa godinama.

Rezultati navedenih istrazivanja pokazuju da je po-
rast gojaznosti u decijoj populaciji u porastu u odnosu na
rezultate predhodnih studija (Gaji¢, 1993; Kisi¢ Tepav-
¢evic i sar., 2008).

Prema podacima Medunarodne radne grupe za go-
jaznost (International Obesity Task Force) za 2005. godi-
nu, Srbija se nalazi u samom vrhu zemalja s naglim po-
vecanjem prevalencije gojaznosti kod dece u poslednjih
deset godina (Wang & Lobstein, 2006).

Utvrdivanje razlika u vrednostima indeksa telesne

mase (ITM) u odnosu na pol

Za utvrdivanje razlika u vrednostima indeksa tele-
sne mase (ITM) u odnosu na pol primenjena je analiza
rezultata t testa za nezavisne uzorke. Na osnovu dobije-
nih rezultata t testa prikazanih u Tabeli 3 moze da se za-
kljuci da ne postoji znacajna razlika u vrednostima ITM

Tabela 3. Razlike u vrednostima ITM u odnosu na pol

of the respondents ispitanika
MEAN T P
IV grade - 10 years / IV raz. - 10 godina

Male / Muski (N=14) 21.32+6.45

. - 1.183 0.250
Female / Zenski (N=9) 18.37 +4.68

Il grade - 9 years / ll raz. - 9 godina

Male / Muski (N=10) 18.19+2.94

< : 0.412 0.684
Female / Zenski (N=16) 17.66 +3.29

Il grade - 8 years / |l raz. - 8 godina

Male / Muski (N=4) 16.47 +1.51

< : -2.000 0.070
Female / Zenski (N=10) 19.01+3.21

I grade - 7 years /| raz. - 7 godina

Male / Muski (N=13) 16.66 £ 2.18

~ - -0.519 0.608
Female / Zenski (N=17) 17.08 £2.19

Entire sample / Celokupan uzorak

Male / Muski (N=42) 18.56 +4.59

~ - 0.822 0.413
Female / Zenski (N=51) 17.88 +3.27

*Statistical significance at the 0.05 level

*Statisticka znacajnost na nivou od 0,05
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tween boys and girls, for the total sample as well as for
each age group of children separately.

The results, that there are no statistically significant
differences in morphological variables by gender, coin-
cide with the research of domestic (Ni¢in and Stjepié,
2008; Krsmanovi¢ B., Batez and Krsmanovi¢ T., 2011)
and foreign authors (Basaldua & Chiquete, 2008).

Abazovi¢ et al. (2016) conducted research on a
sample of 33,200 primary school age children, of which
16,240 were girls and 16,960 were boys, with the aim of
determining differences in nutrition (obesity) of children
with regard to gender. The authors state that obesity is
more present in boys compared to girls, i.e., out of 16,960
boys, 7,451 or 43.9% of them had increased body weight
or were obese, while out of a total of 16,240 girls, 5,798
or 35.2% had an increased body weight or were obese.

Determining differences in BMI values in

relation to age

One-factor analysis of variance (ANOVA) was used
to determine differences in BMI values in relation to the
age of the subjects. Based on the ANOVA results pre-
sented in Table 4, it can be concluded that there is a sta-
tistically significant difference in the values of the BMI
in relation to the age of the subjects (p=0.023).

Table 4. Differences in BMI values in relation to the age of
the respondents

u odnosu na decake i devojcice za ukupan uzorak kao i za
svaki uzrast dece posebno.

Rezultati da ne postoje statisticki znacajne razlike u
morfoloskim varijablama po polu se poklapaju sa istrazi-
vanjima domacih (Nicin i Stjepi¢, 2008; Krsmanovi¢ B.,
Batez i Krsmanovi¢ T., 2011) i stranih autora (Basaldua
& Chiquete, 2008).

Abazovic i sar. (2016) su na uzorku od 33.200 dece
oba pola, u¢enika osnovnih $kola, od ¢ega je 16.240 de-
vojcicai 16.960 decaka s ciljem utvrdivanja razlika uhra-
njenosti (pretilosti) dece s obzirom na pol. Autori kon-
statuju da je pretilost viSe prisutna kod dec¢aka u odnosu
na devojcice, odnosno od 16.960 djecaka, njih 7.451 ili
43,9% ima povecanu tjelesnu masu ili je pretilo, dok od
ukupno 16.240 djevojc€ica, njih 5.798 ili 35,2% ima po-
vecanu tjelesnu masu ili je pretilo.

Utvrdivanje razlika u vrednostima indeksa telesne

mase (ITM) u odnosu na uzrasnu dob

Zautvrdivanje razlika u vrednostima indeksa telesne
mase (ITM) u odnosu na uzrasnu dob ispitanika prime-
njena je jednofaktorska analiza varijanse (ANOVA). Na
osnovu rezultata jednofaktorske analize varijanse (ANO-
VA) prikazanih u Tabeli 4 moze se konstatovati da postoji
statistiCki znacajna razlika u vrednostima indeksa telesne
mase (ITM) u odnosu na uzrasnu dob ispitanika (p=0,023).

Tabela 4. Razlike u vrednostima ITM u odnosu na starosnu
dob ispitanika

MEAN F P
10 years / godina 20.17 £5.89
9 years [ godina 17.86+3.11
4 /g - 3.330 0.023*
8 years / godina 18.28 +3.01
7 years [ godina 16.88 +2.16

*Statistical significance at the 0.05 level

The post hoc test (Table 5) was applied with the aim
of determining the existence of differences between the
subsamples of respondents with regard to age. Based on
the results of the post hoc test, a statistically significant
difference was found between ten-year-olds and seven-
year-olds (p=0.013), where older subjects have signifi-
cantly higher BMI values.

Obesity in younger school age children is a problem
that reached epidemic proportions at the end of the 20th
century. Due to such a situation, it is very important to
identify children who are at risk for obesity, mainly be-
cause this problem can negatively affect both the physi-
cal health and the psychological well-being of students.

*Statisticka znacajnost na nivou od 0,05

Post hoc test (Tabela 5) je primenjen sa ciljem da se
utvrdi postojanje razlika izmedu subuzoraka ispitanika s
obzirom na uzrasnu dob. Na osnovu rezultata post hoc
testa statisticki znacajna razlika utvrdena je izmedu de-
setogodisnjaka i sedmogodisnjaka (p=0,013) gde stariji
ispitanici imaju znacajnije viSe vrednosti indeksa telesne
mase (ITM).

Gojaznost kod dece mladeg Skolskog uzrasta pred-
stavlja problem koji je poprimio epidemijske razmere jos
krajem XX veka. Usled takve situacije, veoma je vaz-
no identifikovati decu koja su pod rizikom za gojaznost,
najvise iz razlogasto ovaj problem moze negativno da se
odrazi kako na fizi¢ko zdravlje, tako i na psiholosko bla-
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Table 5. Post hoc test to examine differences between

Tabela 5. Post hoc test za ispitivanje razlika izmedu

individual groups pojedinacnih grupa

Age of the respondents / Uzrasna dob ispitanika p

7 - 8 years / godina 0.666
7 -9 years / godina 0.769
7 - 10 years / godina 0.013*
8 -9 years / godina 0.987
8- 10 years / godina 0.458
9-10 years / godina 0.152

*Statistical significance at the 0.05 level

These research findings indicate that older male and fe-
male students, although not obese to a significant degree,
tend to increase their BMI, which may indicate a poten-
tial trend of obesity at older ages. In this regard, it should
be emphasized that almost 20% of younger school-aged
students who participated in this research were recog-
nized as obese, and the trend may increase considering
that positive attitudes towards exercise and physical edu-
cation classes decrease as the child progresses through
schooling.

Previous research has shown that the BMI increases
from birth to the first year of life, then decreases until
the preschool period, after which it shows an increase
again until the end of primary education (Demerath et
al., 2006). In addition, previous research results have
clearly shown that a higher BMI is evident with an in-
crease in the age of children, as well as that there is an
ever-increasing number of children who have excessive
nutrition or can be characterized as obese.

CONCLUSION

Our research results show that one third of the
treated respondents - younger school age students were
recognized as obese or at risk of developing obesity, 15
(16.1%) of the respondents belong to the risk group of
obesity and 18 (19.4%) of the respondents are obese. The
obtained results point to a significant number of obese or
at-risk obese younger school age students, which is why
it is necessary to take timely preventive measures in or-
der to prevent obesity and its negative consequences for
children’s health.

The danger of the consequences of obesity is con-
stantly present because previous studies have shown a
decrease in children’s physical activity, and a decline
in interest and positive attitudes towards physical exer-
cise as the child progresses through schooling. That is
why it is extremely important to increase participation in
physical activities as children age, through various sports
school programs, as a form of additional training in ad-

*Statisticka znacajnost na nivou od 0.05

gostanje ucenika. Nalazi ovog istrazivanja ukazali su da
stariji uCenici i ucenice, iako nisu gojazni u znacajnom
stepenu, imaju tendenciju porasta indeksa telesne mase
(ITM), sto moze ukazati na potencijalni trend javljanja
gojaznosti na starijim uzrastima. S tim u vezi, potreb-
no naglasiti i da je skoro 20% ucenika mladeg Skolskog
uzrasta u ovom istrazivanju bilo prepoznato kao gojazno,
a trend se moze uvecavati s obzirom na to da pozitivni
stavovi prema vezbanju i nastavi fizickog vaspitanja opa-
daju kako dete napreduje kroz skolovanje.

Dosadasnja istrazivanja su pokazala da indeks tele-
sne mase (ITM) raste od rodenja do prve godine Zivota,
a zatim opada do predskolskog perioda, nakon cega opet
ispoljava rast do kraja osnovnog obrazovanja (Demerath
etal., 2006). Takode, rezultati dosada$njih istrazivanja ne
dvosmislenopokazuju da je sa uzrastom dece evidentan
vedi indeks telesne mase (ITM), kao i da sve vise dece
ima prekomernu uhranjenost ili se moze okarakterisati
kao gojazno.

ZAKLIUCAK

Rezultati istrazivanja pokazuju da jedna tre¢ina tre-
tiranih ispitanika — u¢enika mladeg Skolskog uzrasta je je
prepoznato kao gojazno ili predstavlja rizik za nastanak
gojaznosti (15 (16,1%) ispitanika pripada rizi¢noj grupi
od nastanka gojaznosti a 18 (19,4%) ispitanika je goja-
zno). Dobiveni rezultati upozoravaju na izrazen broj go-
jaznih ili riziéno gojaznih u¢enika mladeg Skolskog uzra-
sta zbog Cega je neophodno preduzimanje preventivnih
mera kako bi se gojaznost i njene negativne posledice za
zdravlje dece prevenirale na vreme.

Opasnost posledica gojaznosti je stalno prisutna jer
su dosadasnja istrazivanja pokazala na smanjenu fizicku
aktivnost dece 1 opadanje interesa i pozitivnih stavova
prema fizickom vezbanju kako dete napreduje kroz sko-
lovanje. Zbog toga je izuzetno vazno sa uzrastom dece
povecati njihovo ucesée u fizickim aktivnosima, pored
redovne nastave fizickog i1 zdravstvenog vaspitanja i
kroz razli¢ite programe Skolice sporta kao vid dodatnog

Jun/Jdune, 2025

137



NIKOLA PAVLOVIC, ET AL.
PREVALENCE OF OBESITY IN YOUNGER SCHOOL-AGE STUDENTS

SPORTS SCIENCE AND HEALTH 15(1):128-139

dition to regular physical and health education classes.
The greatest transformation under the influence of ex-
ogenous factors (the process of sports training) is pos-
sible in fatty tissue, the coefficient of innateness is 0.50
(Miki¢, 2000:102).

In order to regularly monitor the growth and devel-
opment of school children and, therefore, monitor the
level of nutrition, it is important to take appropriate mea-
sures such as training teachers to systematically monitor
the growth and development of children through regular
physical education classes.

For more effective implementation of preventive
programs, greater cooperation is needed not only from
children and their parents, but also from teachers and
physical education teachers, in order to ensure the condi-
tions for the proper growth and development of students,
with the aim of eliminating obesity as a problem that af-
fects the school population in the Republic of Serbia.
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