DOI: 10.2298/SARH151117003)J

UDC: 613.25-057.874(497.16)

ORIGINAL ARTICLE / OPUTUHAJIHU PAL

Prevalence of and contributing factors to overweight
and obesity among schoolchildren of Podgorica,
Montenegro

Marina Jaksic¢', Milica Martinovic?, Goran Belojevi¢?, Nebojsa Kavari¢*, Bogdan Asanin®, Mira
Samardzic®, Snezana Pantovi¢’, Jelena Boljevic’

'Clinical Center of Montenegro, Center for Laboratory Diagnostics, Podgorica, Montenegro;

2University of Montenegro, Medical Faculty, Department of Pathophysiology and Laboratory Medicine,
Podgorica, Montenegro;

3University of Belgrade, School of Medicine, Institute of Hygiene and Medical Ecology, Belgrade, Serbia;
*Public Health Center, Podgorica, Montenegro;

*University of Montenegro, Medical Faculty, Neurosurgery Clinic, Podgorica, Montenegro;

¢Clinical Centre of Montenegro, Institute for Children’s Diseases, Podgorica, Montenegro;

University of Montenegro, Medical Faculty, Department of Biochemistry, Podgorica, Montenegro

SUMMARY

Introduction/Objective Childhood obesity is an emerging public health problem. The national preva-
lence of child overweight/obesity in Montenegro has increased by one third in the last decade. As the
overwhelming majority of Montenegrin population is urban, investigation of obesity and correlates
among urban children is of special public health interest.

The aim of this study was to investigate the prevalence of and contributing factors to obesity among
schoolchildren of Podgorica.

Method The sample included 1,134 schoolchildren (49.8% boys) aged 7-12 years, from 10 elementary
schools in Podgorica. We measured children’s body mass, body height, and waist circumference to cal-
culate body mass index (BMI) and waist-to-height ratio. The research instrument was a closed type of
the original questionnaire. Nutritional status was assessed according to the criteria recommended by
the American Centers for Disease Control and Prevention, World Health Organization and International
Obesity Task Force.

Results Among the investigated children there were 21.2% and 6% overweight and obese children,
respectively. Obesity was more frequent among boys (7.6%) compared to girls (4.4%). In a multiple
regression, childhood obesity was positively related to the following: male gender, younger age, lower
number of siblings, parental obesity, and low physical activity.

Conclusion One out of five urban Montenegrin schoolchildren is overweight/obese, with obesity being
twice as frequent among boys compared to girls. A program against obesity among urban Montenegrin
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children should focus on the revealed contributing factors.
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INTRODUCTION

Obesity is a disease and one of the most com-
mon metabolic disorders nowadays. In 2015,
the number of overweight/obesity (OWOD)
children worldwide is about 1.5 billion. Child-
hood obesity (COD) is an emerging public
health problem. In 2010, the number of OWOb
children under the age of five amounted to over
42 million, 35 million of which come from de-
veloping countries. In the European Union,
about 22 million children are overweight, five
million of which are obese [1].

Complications of CODb include hyperten-
sion, dyslipidemia, premature puberty, ovarian
hyperandrogenism, orthopedic complications,
sleep apnea, as well as psycho-social problems.
Investigation of childhood obesity is approved
by the fact that about 80% of obese children are
prone to be obese in adult life [2].

Only one national study on childhood obe-
sity has been carried out in Montenegro so

far [3]. In this study we focus on the largest
Montenegrin urban area, as the overwhelming
majority of Montenegrin population is urban.

The aim of this study was to investigate
OWOD and contributing factors among school-
children of Podgorica.

METHODS

The sample consisted of 1,134 schoolchildren
aged 7-12 years from 10 elementary schools
in Podgorica with similar gender distribution
(49.8% boys). The response rate of positive
parental answers on a request for interviewing
and examination of children was 71% (1,597
letters delivered). To obtain representativeness,
a two-stage cluster sample was determined. In
the first step, 10 schools were randomly selected
from the list of 30 primary schools in Podgori-
ca. In the second step, one class from each of
the second to the seventh class generations was
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randomly selected from each school. We used a question-
naire, which consisted of five parts. The first part included
socio-economic data (date of birth, gender, class, parental
education, family income). The second part was related to
parental body weight and height and smoking habits. The
third part was related to child’s weight at birth, term of
birth (premature birth = before the 36th week of gestation),
and breastfeeding. The fourth section was related to child’s
physical activity, watching television and playing on a com-
puter. The fifth section was related to child’s dietary habits
in terms of consumption frequency of specific food groups.

Anthropometric measurements were performed in
the schools from December 2012 to February 2013. Body
height was measured using a stadiometer (Gima S.p.A.,
Gessate, Italy) accurate to 0.1 cm. Body weight was mea-
sured on barefoot children in light clothes, using a digital
scale (Seca GmbH & Co. KG., Hamburg, Germany) ac-
curate to 0.1 kg. Body mass index (BMI) was calculated
dividing body weight in kilograms by the square of height
in meters. Waist circumference was measured by a mea-
suring tape midway between the lower edge of the rib cage
and the upper edge of the iliac bone, accurate to 0.1 cm.
In order to make the results of our study comparable with
similar researches worldwide, we assessed the children’s
nutritional status using the following three current crite-
rions: World Health Organization (WHO), the American
Centers for Disease Control and Prevention (CDC), and
International Obesity Task Force (IOTF) [4, 5, 6].

WHO growth reference for school-aged children and
adolescents for ages 5-19 defines obesity and overweight
as BMI > 2 standard deviations (SD), and BMI > 1 SD
above the WHO growth standard median, respectively.
Underweight is defined as BMI < 2 SD below the WHO
growth standard median.

In the CDC Growth Charts for children and adolescents
age 2-19, BMI is assessed by age and sex-specific percen-
tiles: underweight - < 5th percentile; normal weight - 5th
percentile to < 85th percentile; overweight — 85th percen-
tile to < 95th percentile, and obesity > 95th percentile.

IOTF provides BMI cut points by age and sex for thin-
ness, overweight, and obesity for children and adolescents
age 2-18. The cut points correspond to an adult BMI of
16.5 (thinness grade 1); BMI 17 (thinness grade 2); BMI
18.5 (thinness grade 3); BMI 25 (overweight), or BMI 30
(obesity). We used cut points for thinness grade 2 to de-
fine children’s underweight because they are closest to the
WHO standard for underweight.

In a statistical analysis of categorical variables we
used the x*test. To test whether there was a statistically

significant difference in numerical variables between two
groups of children we used Student’s t-test, whereas in
cases of three or more groups we used the ANOVA test.
In a logistic regression, univariate and multiple, child-
hood overweight/obesity was a dependent variable, while
relevant socio-demographic and personal variables were
independent variables

RESULTS

The investigated children were homogeneously distributed
by gender and grade (Table 1).

Depending on the applied criteria, overweight/obesity
was found in every fourth (IOTF) or even every third child
(WHO). Obesity was from 1.7 times (IOTF) to 2.5 times
(WHO) more frequent among boys compared to girls.
IOTF criteria were more restrictive concerning childhood
obesity showing a two times lower obesity prevalence (6%)
compared to WHO criteria (12.2%) (Table 2).

Out of 23 investigated factors, the following nine
showed significant influence on the onset of childhood
overweight/obesity in a univariate regression analysis: gen-
der, age, number of children in the family, order of birth,
maternal obesity, paternal obesity, macrosomia at birth,
and daily watching TV (Table 3).

In a multiple regression there were six contributing fac-
tors to childhood obesity that remained significant: boys
had one third higher chance for obesity than girls, there
was 12% lower chance for obesity per each year of age; every
next child in a family had one third lower chance to become
obese compared to the previous one; obese parents raised
the chance of their child becoming obese by 100%; each
day of the week with at least one hour of physical activity
lowered the chance of a child being obese by 10% (Table 4).

Table 1. Distribution of investigated children by school grade and
gender

Grade Gender Total
Male Female
First 97 86 183
Third 92 89 181
Fourth 115 106 221
Fifth 88 100 188
Sixth 89 108 197
Seventh 84 80 164
Total 565 568 1,134

Pearson’s x? = 4.90, p = 0.557

Table 2. Nutritional status of children aged 7-12 years from Podgorica, Montenegro, according to the criteria of the World Health Organization
(WHO), Centers for Disease Control and Prevention (CDC), and International Obesity Task Force (IOTF) (n[%])

» WHO CDC IOTF

Nutritional status - - -

Boys Girls Total Boys Girls Total Boys Girls Total
Underweight 5(0.9) 15(2.6) 20(1.8) 8(1.4) 22(3.9) 30(2.6) 6(1.1) 15(2.6) 21(1.9)
Normal 349(61.6) | 413(72.7) | 762(67.2) | 363(64.1) | 413(72.7) | 776 (68.4) | 384 (67.8) | 427 (74.1) 805 (71)
Overweight 113 (20) 101 (17.8) | 214(18.9) 114 (20.2) 98 (17.3) 212(18.7) 133 (23.5) 107 (18.8) | 240(21.1)
Obesity 99 (17.5) 39(6.9) 138(12.1) | 81(14.3) 35(6.1) 116 (10.3) 43 (7.6) 25(4.5) 68 (6)
Total 566 (100) 568 (100) | 1,134 (100) | 566 (100) 568 (100) | 1,134 (100) | 566 (100) 568 (100) | 1,134 (100)
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Table 3. Univariate logistic regression with child overweight/or obesity (IOTF) as a dependent variable and some relevant factors for childhood

obesity as independent variables (n = 1,113)

Independent variable OR 95% Cl p
Gender (male = 1; female = 2) 0.68 0.52-0.88 0.004
Age (per year) 0.87 0.81-0.95 0.001
Maternal education 1.06 0.92-1.22 0.438
Paternal education 0.92 0.79-1.07 0.258
Maternal employment (Yes = 1; No = 0) 0.97 0.74-1.26 0.803
Paternal employment (Yes = 1; No = 0) 0.97 0.72-1.30 0.823
Living with both parents (Yes = 1; No = 0) 0.68 0.45-1.03 0.071
Number of children in the family (per child) 0.73 0.63-0.84 < 0.001
Order of birth 0.65 0.54-0.77 < 0.001
Family income 0.93 0.71-1.22 0.592
Apartment area per tenant (m?) 1.00 0.99-1.01 0.830
Rooms per tenant 0.96 0.75-1.23 0.731
Maternal smoking (Yes = 1; No = 0) 1.25 0.94-1.65 0.124
Paternal smoking (Yes = 1; No = 0) 0.90 0.68-1.18 0.436
Maternal overweight/obesity (Yes = 1; No = 0) 2.01 1.50-2.70 <0.001
Paternal overweight/obesity (Yes = 1; No = 0) 2.03 1.41-2.91 < 0.001
Macrosomia at birth (= 4,000 g = 1; < 4,000 g = 0) 1.63 1.17-2.28 0.004
B e e e st e~
Child breastfed (Yes = 1; No = 0) 0.99 0.71-1.39 0.960
Daily watching TV (per hour) 1.13 1.01-1.26 0.031
Daily playing on computer (per hour) 1.06 0.89-1.28 0.509
Physical activity at least one hour out of school (days per week) 0.91 0.85-0.98 0.011
Duration of night sleep (per hour) 0.94 0.84-1.05 0.253

OR - odds ratio; CI - confidence interval

Table 4. Multivariate logistic regression with child overweight/or obesity (IOTF) as a dependent variable and some relevant factors for childhood

obesity as independent variables (n =1,113)

Independent variable OR 95% ClI p

Gender (male = 1; female = 2) 0.64 0.47-0.88 0.007
Age (per year) 0.88 0.80-0.96 0.007
Number of children in the family (per child) 0.83 0.68-1.02 0.072
Order of birth 0.70 0.55-0.90 0.005
Maternal overweight/obesity (Yes = 1; No = 0) 2.18 1.55-3.07 < 0.001
Paternal overweight/obesity (Yes = 1; No = 0) 2.18 1.45-3.27 < 0.001
Macrosomia at birth (= 4,000 g = 1; < 4,000 g = 0) 1.41 0.95-2.10 0.092
Daily watching of TV (per hour) 1.15 1.00-1.33 0.056
Physical activity at least one hour out of school (per day in a week) 0.91 0.84-0.99 0.029

There were no significant differences in dietary habits
either between obese and normal-weight children or be-
tween boys and girls.

Among boys we found a 15 minute longer average daily
period playing on a computer compared to girls (1.3 £ 0.8 h
vs. 1.1 £ 0.7 h; t = 4.1; p = 0.001; Student’s t-test).

DISCUSSION

According to the latest IOTF criteria, the proportion of
overweight schoolchildren in Podgorica is 21.2%, while
6% of children are obese. Obesity is two times more fre-
quent among boys compared to girls. Compared to EU
countries, the prevalence of obesity among urban Monte-
negrin children is similar to that in Luxembourg, Ireland
and Israel (22%). Regarding OECD data from 2014, the
highest prevalence of OWODb was recorded in Greece (44%

‘ doi: 10.2298/SARH151117003)J

of boys and 38% of girls) followed by Italy (36% vs. 34%),
New Zealand (34% vs. 34%), USA (30% vs. 30%), while
the lowest prevalence was recorded in Indonesia (11% vs.
8%). Differences between prevalence of OWOD in favor of
boys were found in China (24% vs. 16%), Hungary (28%
vs. 23%), Poland (17% vs. 11%), whereas differences in
favor of girls are present in South Africa (29% vs. 11%)
and UK (26% vs. 22%) [7].

We revealed parental BMI as the most important inde-
pendent contributing factor to childhood obesity. Children
who have at least one obese parent, are two times more
likely to be obese than children whose both parents’ weight
is normal. This has been partly explained by genetic in-
fluences, but mostly by the fact that children often share
food habits and sedentary lifestyle with their parents [8].
A strong correlation between children’s and parental BMI
was also found in a Greek study and in a Swedish study [9,
10]. It is still not clear whether maternal or paternal BMI

Srp Arh Celok Lek. 2017 Jan-Feb;145(1-2):20-25
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has stronger impact on Cob, as results of studies conducted
to date are equivocal [11].

We show a negative correlation between the number
of children in a family and COb. Chen and Escarce [12]
have also found that in the eighth grade children with no
siblings had higher BMI and higher probability of being
obese than their counterparts with two or more siblings.
It may be assumed that an inexperienced mother is prone
to overfeeding her child. However, research on the effect
of family structure on COb still remains unclear [12].
Haugaard et al. [13] revealed the association between be-
ing an only or last-born child with obesity in adolescence
while other authors have no findings to support an asso-
ciation between birth order and BMI [14].

We found a positive correlation between macrosomia
at birth and COb. There is a strong scientific agreement
that body mass at birth significantly influences obesity in
later childhood [15]. It has been suggested that adolescent
obesity rate raises from 2.6% to 5.6% for birth weights
4,000-4,500 g and > 4,500 g, respectively, and therefore a
refined definition of macrosomia with 4,500 g as the cutoff
point could be considered [16].

We show that longer daily television watching explains
more frequent obesity among boys compared to girls.
Braithwaite et al. [17] examining 207,672 adolescents
from 37 countries found that children who spent longer
time watching TV had a significantly increased BMI. In
another study it was showed that children who watched
TV for more than four hours daily had significantly higher
odds of being obese [18]. However, there are also negative
findings on this subject [19].

We found that at least one hour of regular daily physi-
cal activity lowers the chance of COb by 10%, and that is
concordant with the recommendations that children over
five years of age should engage in at least one hour of mod-
erate to vigorous intensity physical activity every day [20].

Among the investigated urban children the link be-
tween parental education level and CODb is not established.
This finding is in accordance with the results of a study of
Gorog et al. [21]. However, a study in Saudi Arabia showed
that obese children frequently have more educated moth-
ers in comparison with normal weight children. The ex-
planation for this finding is that highly educated, working
mothers spend less time with their children, which may
lead to irregular eating habits, frequent skipping of meals
etc. [8]. However, a Norwegian study showed that higher
risk of OWOD exists among children whose parents have
a lower level of education [22]. It may be assumed that
lower parental education would also mean less knowledge
on healthy nutrition of their children.

We found no association between the parental socio-
economic status and COb. In developed countries such as
USA or UK, obesity is associated with low socioeconomic
status and lower parental education, which is explained by
numerous factors, such as inadequate health insurance, the
cost of food, access to fitness clubs etc. In contrast, obesity
in developing countries (Brazil, China, India, Saudi Ara-
bia) is associated with a better standard of living and it is
seen more often in urban areas (Jordan, Iran, Egypt) [23].

Srp Arh Celok Lek. 2017 Jan-Feb;145(1-2):20-25

Knai et al. [24] conducted a study in 22 European coun-
tries and showed that modest personal income is associ-
ated with a higher prevalence of obesity among children
but also among adults, and also that obesity particularly
affects certain ethnic groups.

We show no significant correlation between parental
cigarette smoking and COb. Previous studies showed that
increased serum concentration of nicotine leads to an
alteration of hypothalamic regulatory centers of energy
production and consumption in mother, which could hy-
pothetically affect the newborn’s weight [25].

A strong association between cigarette smoking during
pregnancy and OWODb was described by Kleiser et al. [26].
Data brought by Canadian cohort study on the impact
of tobacco smoke on a child’s BMI showed that prenatal
exposure of a child to tobacco smoke is associated with
moderately lower BMI later during childhood, and that
postnatal exposure to tobacco smoke was associated with
amoderately increased BMI [27]. However, given the mul-
tifactorial nature of obesity, isolated biological effects of
tobacco smoke on BMI remain unclear.

We found no significant correlation between the pre-
term birth and COD. This finding is opposite to the results
of Vasylyeva et al. [28], who found a positive correlation
between the preterm birth and increased weight later in
childhood.

Our study does not prove a significant link between
breastfeeding and childhood obesity. According to some
studies, breastfeeding reduces the risk of a child becom-
ing obese [29]. However, an analysis of common myths
about obesity points out a clear publication bias concern-
ing breastfeeding and COb [30].

CONCLUSION

We show that about every fourth urban child in Montene-
gro is OWOD, with obesity being twice as frequent among
boys compared to girls. We also reveal the correlates of
COb. The findings of our study will serve as a cornerstone
of a preventive program against COb in Montenegrin ur-
ban areas.
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MpeBaneHLa M YUHMOLM KOjU AONPUHOCE HACTAHKY NPEKOMEpPHe TenecHe mace u
rojasHoCT Kop wkoncke aeue y Moaropuum, LpHa lNopa

MapwuHa Jakwuh'!, Munuua MaptuHosuh?, fopaH benojesuh?, He6ojlwa KaBapuh?, borgaH AwanuH®, Mupa Camapinh,

CHexaHa lMaHToBuh, JeneHa borbesuh’

'KnuHnukn ueHTap LipHe lope, LieHTap 3a KnuHnYKo-nabopatopujcky AujarHocTuky, Mogropua, LipHa lopa;
2Ynuep3ureT LipHe lope, MegnuunHckn dakyntet, Kategpa 3a natonoluky dpusnonorujy v nabopatopujcky meguuuHy, NMoaropuua, LipHa lopa;
*YHnBep3uTeT y beorpagy, MeguumHcki Gakyntet, IHCTUTYT 3a XurujeHy ca MeguumHckom ekonorujom, beorpag, Cpbuja;

*Mlom 3apaeba, Moaropuua, LipHa lopa;

YHnsepautet LpHe fope, MegnunHcki dakyntet, KnuHuka 3a Heypoxupyprujy, Mogropuua, LipHa lopa;
*KnuHnuky yeHTap LipHe lTope, MHcTuTyT 33 fjeunje 6onect, Mogropuua, LipHa lopa;
’Ynneep3utet LpHe fope, MeanunHcku pakyntet, Oncek 3a buoxemujy, Moaropuua, LipHa lopa

CAMETAK

YBoa/Unmb [levja rojasHoCT je akTyenHy HapoJHO3PaBCTBEHN
npobnem. HauvoHanHa npeBaneHumja feyje rojasHoctn y Lip-
Hoj lopu yBehaHa je 3a TpehuHy y nocnearoj geueHuju. Kako
je n3pasuta BehiriHa LpHOrOPCKOr CTaHOBHWLUTBA Y FPafoBrMa,
0f} NocebHOr HapOLHO3APABCTBEHOT MHTEPECA je UCTPaXKN-
Bakbe rojasHOCTY 1 Kopenupajyhux unHroLa Ko rpagcke aeLe.
Linm papa je 6vo fa ce nctpaxe npesaneHuuja 1 sonpuHocehn
YMHMOLY 3a rojasHocT Mehy LKonckom felom Moaropuie.
MeTtoge Y3opak je 06yxsato 1.134 wkoncka geteta (49,8% ne-
yaka) y3pacta 7-12 rofuHa, U3 fjecet oCHOBHUX LWKonay Moa-
ropvuy. fleuy cMo U3MepuIv TenecHy Macy, TenecHy BUCKHY 1
006UM CTPYKa, KaKo BUCMO M3payyHanu NHAEKC TeNecHe Mace
1 OffHOC CTPYKa U BUCKHe. IHCTPYMEHT nctpaxusatba 6o je
OPUIVHANHN YNUTHYK 3aTBOPEeHOr Tuna. Ctarme yxpareHoCTu
je npouereHo Ha OCHOBY KpUTepUjyMa NPenopyYeHnx of cTpa-
He AMepUYKOT LIeHTPa 3a KOHTPOJY 1 NpeBeHLwjy 6onectu,
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CBeTcKe 3apaBCTBeHe opraHusauuje u MehyHapoaHe pagHe
rpyne 3a 6op6by NpoTVB rojasHoCTU.

Pesyntatn Mehy ncnutnsarom geuom 21,2% je umano npe-
KOMEpPHyY TenecHy macy, foK je 6% 6uno rojasHo. [ojasHocT
je uewhe 6una npucytHa mehy gevauyuma (7,6%) y ogHocy
Ha peBojumue (4,4%). Y BUIWECTPYKOj pErpecroHoj aHanunsm
[ieyja rojasHocT je 6una y no3uTrBHOj BE€31 Ca MYLIKUM MOJIOM,
Mnahom XrBOTHOM 06U, MatbVm 6pojem feLie y nopoaunLy,
rojasHowhy pogutesba U HACKMM CTeNeHOM GU3NYKe aKTUB-
HOCTW.

3akspyuak CBako neto rpaacko fgete y LipHoj [opwm je ca npe-
KOMEPHOM TEXXMHOM UK je rojasHo, ca ABa nyTa Yewhom
yyecTanolwhy rojasHocT Kog AeYaka y OfQHOCY Ha AeBojunLie.
lMporpam NpoTyB rojasHOCTY KoA rpapcke Aelie buhe ycmeper
Ha OTKpuBeHe AgonpuHocehe YiHMoLe.
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