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A B S T R A C T

The perception of obesity among people has not changed significantly regardless numerous public educational pro-
grams. Reasons for obesity pandemics are numerous and complex, but can be mostly resumed to life-style changes. The
aim of this research was to determine connection between socioeconomic factors and obesity with children of our region.
Study included pupils aged 7–8 from 19 first grades in 8 primary schools in Osijek-Baranya County. Body height and
weight were measured and socioeconomic data status were collected. Socioeconomic status included data on marital sta-
tus, educational level, employment, number of children in the family, kindergarten attendance and urban/rural location
and also smoking habits of parents. BMI was calculated as a parameter for obesity assessment according to Croatian ref-
erence values. Total of 372 children were measured. There were 6.5% of overweight children (BMI between 90th and 97th
percentile) and 2.4% of obese children (BMI above 97th percentile). The prevalence of obese children in our research was
8.9%. Obesity is not influenced by rural/urban residence, marital status of parents, number of children in the family,
mother’s education, or by parents’ smoking habits. Positive correlation between obesity and father’s education and par-
ents’ unemployment was found. Available literature data, same as our study, did not show consistent association between
socioeconomic factors and obesity with children. Contradictory results of different studies can be a result of a small sam-
ple, difference in study design and different criteria for defining categories within investigated socioeconomic factor.
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Introduction

Perception of obesity among people has not changed
significantly regardless numerous public educational
programs. Obesity is still for most people aesthetic prob-
lem rather than health problem that causes various com-
plications.

Reasons for obesity pandemics are numerous and
complex, but can be majorly attributed to life-style chan-
ges. These changes are characterized by reduction of
physical activity and an increased intake of fast, tasty,
cheap and highly energetic food. This life-style is also
characterized by constant lack of time, i.e. living and
working in »dead-line« and high competition, which re-
sults in greater exposure to stress. Influence of these ex-
ternal factors on behavior, dietary habits, physical activity
and mental state in combination with internal factors,
i.e. genetics, has caused increase in obesity pandemics1.

Modern life-style resulted also in secular trend regarding
children’s growth. All values of percentile curves for
body height and weight are higher than in previous
measurements2.

Studies on families showed that the heritage influ-
ences body mass index (BMI) from 30 to 50%. It is not
clear whether the mother or the father has greater influ-
ence. However, incidence of obesity in the family is ob-
served throughout three generations which means that
obesity with grandparents is associated with obesity with
grandchildren. Certain studies showed that obesity in
the family is a result of certain behavioral models, where
common dietary habits or physical activity determine nu-
tritional status of family members3,4.

There is also an imitation phenomenon regarding
food intake. People, even more, children, imitate for ex-
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ample their parents regarding dietary habits and amounts
of food eaten. For that reason obesity is described as »so-
cially contagious«. These studies showed that dietary
habits and eating itself are not solely conscious acts, they
also comprise irrational component3.

It is known that overweight and obesity with children
can be linked to different parental socioeconomic factors.
In Western European developed countries, the associa-
tion of childhood overweight and obesity and parental so-
cioeconomic status shows a negative gradient. Ambigu-
ous results have been obtained regarding the association
between socioeconomic factors and childhood overweight
and obesity in different countries and over different pe-
riod of time5.

Study conducted in Argentina failed to determine as-
sociation between place of residence (rural/urban) and
obesity with children6. Marital status of parents, higher
parents’ education and larger number of children in the
family are considered as protecting factors in obesity de-
velopment and creation of correct dietary habits7,8. How-
ever, study conducted in Croatia showed that higher
number of obese children had parents with higher educa-
tion9. Literature data showed association of obesity with
mother’s employment, especially with girls, and with
parents’ smoking10,11. Study conducted in Germany showed
protecting role of kindergarten attendence12.

The aim of this study was to determine connection be-
tween socioeconomic factors and obesity with children of
our region.

Subjects and Methods

Study included pupils aged 7–8 from 19 first grades in
8 primary schools in Osijek-Baranya County. As a part of
systematic examination at the end of the first grade,
body height and weight were measured and data on so-
cioeconomic status and smoking habits of parents were
collected. Measurement results and data were taken from
children medical charts, and data were obtained from
parents present at the systematic examination.

Socioeconomic status included data on marital status,
educational level, employment of parents, number of
children in the family, kindergarten attendance and ur-
ban/rural location. Smoking habits of parents were also
collected. BMI was calculated as a parameter for obesity
assessment according to Croatian reference values13.

Results

Total of 372 children were measured, 191 males (M)
and 181 females (F). There were 6.5% (24) of overweight
children (BMI between 90th and 97th percentile) and 2.4%
(9) of obese children (BMI above 97th percentile).

There were more obese children in rural area than in
urban area (3.6% vs. 1.7%). Difference was not statisti-
cally significant at p=0.428. Number of overweight chil-
dren was similar in rural and urban area (6.5% vs. 6.4%).
There were more overweight girls (9.4%) among urban
children and more obese girls among rural children
(4.0%), but the difference was not significant (p=0.387)
(Table 1).

Parents’ marital status was classified in 5 categories:
married, divorced, widow/er, cohabitation relationships
and single. Among those whose parents are married,
there were 2.5% of obese children, and with divorced par-
ents there were 2.8% of obese. The difference was not sig-
nificant p=0.900. In the rest of the categories number of
children was too small to make valid assumptions.

According to educational level, parents were categor-
ised in groups: non-qualified worker, qualified worker,
secondary education, higher education, university degree
and unknown. Adipose children were most prevalent in
families where fathers have the lowest education (11.8%
of overweight, of which 5.9% of obese children) and high-
est education (10.9% of overweight and non obese). Dif-
ference is significant for obese (c2=11.113, df=4, p=
0.025) regardless gender and for boys (c2=11.000, df=4,
p=0.027), while there is no significant difference for girls
in relation to fathers’ education (p=0.448). With regard
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TABLE 1
DISTRIBUTION OF PUPILS ACCORDING TO BMI AND PLACE OF RESIDENCE

Residence
Urban/rural Gender

BMI < 90 percentile BMI 90–97 percentile BMI > 97 percentile

N % N % N %

Urban

M 119 93.7 5 3.9 3 2.4

F 95 89.6 10 9.4 1 0.9

Total 214 91.8 15 6.4 4 1.7

Rural

M 58 90.6 4 6.3 2 3.1

F 67 89.3 5 6.7 3 4.0

Total 125 89.9 9 6.5 5 3.6

Total

M 177 92.7 9 4.7 5 2.6

F 162 89.5 15 8.3 4 2.2

Total 339 91.1 24 6.5 9 2.4

M – males, F – females, BMI – body mass index



to mothers’ education, there is no significant difference
in children’s obesity (p=0.775), (Table 2).

Employment of parents was defined with regard to
status at the time of measurement. Unemployed mother
was found in 6.2% of overweight children and 6.2% of
obese children, and unemployed father was found in
10.7% of overweight children and none obese child. Dif-
ference in number of obese children with regard to moth-
ers’ employment was found in all subjects (c2=4.262,
df=1, p=0.039) and in girls (c2=4.019, df=1, p=0.045),
(Table 3).

Smoking was found among 32.5% of mothers and
43.5% of fathers. There was no significant difference be-
tween obese children with regard to parents’ smoking
(fathers smoke p=0.965, mothers smoke p=0.689).

Out of all children, 14.3% are the only child in the
family, and of those 9.5% are adipose (overweight and
obese). In families with more than one child there are
8.8% of adipose children. The difference was not signifi-
cant (p=0.834).

Out of all children, 73.7% went to kindergarten before
school. There are 8.8% of obese children who went to kin-
dergarten and 9.1% of those who did not. The difference
was not significant (p=1.000).

Discussion

Obesity in everyday practice can be identified simply
and objectively by measuring body height and weight and
calculating BMI. BMI depends on gender and age, there-
fore absolute BMI is not appropriate indicator of over-
weight and obesity in children and youth. Hence, relative
BMI or use of percentiles is a better indicator of obesity.
European expert group for obesity with children sug-
gested how to asses obesity; children with BMI between
90th and 97th percentile are overweight and those with
BMI above 97th percentile are obese. According to USA
research, overweight was defined as BMI above 85th per-
centile and obese as BMI above 95th percentile14. In our
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TABLE 2
DISTRIBUTION OF PUPILS ACCORDING TO BMI AND EDUCATIONAL LEVEL OF PARENTS

Educational level

Fathers’ educational level Mothers’ educational level

BMI < 90
percentile

BMI 90–97
percentile

BMI > 97
percentile

BMI < 90
percentile

BMI 90–97
percentile

BMI > 97
percentile

N % N % N % N % N % N %

NQW 15 88.2 1 5.9 1 5.9 18 94.7 0 0.0 1 11.1

QW 0 0.0 1 100.0 1 100.0 0 0.0 0 0.0 0 0.0

HQW 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Secondary education 243 92.4 15 5.7 5 1.9 210 91.3 14 6.1 6 2.6

Higher education 27 93.1 1 3.4 1 3.4 36 90.0 3 7.5 1 2.5

University degree 49 89.1 6 10.9 0 0.0 73 90.1 7 8.6 1 1.2

Unknown 5 71.4 1 14.3 1 14.3 2 100.0 0 0.0 0 0.0

Total 339 91.1 24 6.5 9 2.4 339 91.1 24 6.5 9 2.4

p- values 0.025 0.775

BMI – body mass index, NQW – non-qualified worker, QW – qualified worker, HQW – highly-qualified worker

TABLE 3
DISTRIBUTION OF SUBJECTS ACCORDING TO BMI AND PARENTS’ WORKING STATUS

Working status

Fathers’ working status Mothers’ working status

BMI < 90
percentile

BMI 90–97
percentile

BMI > 97
percentile

BMI < 90
percentile

BMI 90–97
percentile

BMI > 97
percentile

N % N % N % N % N % N %

Yes (employed) 308 91.7 20 6.0 8 2.4 266 92.0 19 6.6 4 1.4

No (unemployed) 25 89.3 3 10.7 0 0.0 71 87.7 5 6.2 5 6.2

Unknown 6 75.0 1 12.5 1 12.5 2 100.0 0 0.0 0 0.0

TOTAL 339 91.1 24 6.5 9 2.4 339 91.1 24 6.5 9 2.4

p- values 0.877 0.039

BMI – body mass index



research we also used term adipose children when we dis-
cussed overweight and obese children together.

According to research conducted in the last 20 years
in Croatia, incidence of obesity increased for 1.4 times
with boys and 1.7 times with girls15. According to Cro-
atian health-statistical annual for 2010 regarding nutri-
tional status of school children aged 7 to 14 years, there
were 13.2% of children with anthropometric index »body
mass for body height« above 90th percentile. Data indi-
cate increase in proportion of children with mentioned
index above 90th percentile. This increase is not even and
shows significant discrepancies between Croatia coun-
ties. Counties that show increase are Vukovar-Sirmium,
Bjelovar-Bilogora, Vara`din County, Osijek-Baranya and
Po`ega-Slavonia County. Counties in western and south-
ern part of Croatia have lower proportion of obese chil-
dren in comparison with Croatian average16.

Those results are similar to other worldwide stud-
ies17–19.

In our study there were 8.9% of adipose children (all
above 90th percentile). Prevalence found in our study is a
result of application of new percentile curves according
to Croatian referral values13 that took into consideration
a secular trend present in Croatian children.

Obesity is difficult to prevent since it is a multiplex
problem where genetics and raising are involved (chil-
dren’s obesity is often associated with parents’ obesi-
ty20), and also life-style, especially dietary habits and
level of physical activity21,22 and social conditions.

Our study aimed to determine association between so-
cioeconomic factors (urban/rural residence, marital sta-
tus, educational level, employment, number of children
in the family, kindergarten attendance) and smoking
habits of parents and obesity with children.

Study conducted in Argentina did not confirm associ-
ation between place of residence and obesity, but as-
sumed that it is related to incorrect diet in rural areas6.
Our results also showed similar number of overweight
children in urban and rural areas, while the number of
obese children is greater in rural areas, but not signifi-
cantly.

Our study did not confirm association between mari-
tal status of parents and obesity with children, which is
in accordance with study conducted in Spain7. Literature
data often mention that educational level of parents in-
fluences development of correct dietary habits as a pro-
tecting factor for obesity. High parental education was
associated with less frequent snacking and more fre-
quent weekly physical activity, compared with lower cat-
egories, whereas high parental occupational category
was associated with daily breakfast8. Jure{a et al. con-
ducted study throughout Croatia and reported contrary
results where they found that overweight and obese
group of children had lower number of children in the
family and lower order of birth, higher education of par-
ents, they ate less vegetables and fruits, exactly opposite
to normal weight group9. These data are congruent with
our results where we found association with education

level of father and obesity in boys. However, due to high
number of categories there was dispersion of results to
small numbers, therefore valid assumptions were diffi-
cult to make.

Children from low socioeconomic households are at
greater risk for obesity7,10. Our results confirmed associ-
ation between parents’ unemployment and increased
number of adipose children. Association between moth-
ers’ working status and obesity with girls was deter-
mined, which is congruent with other studies10. Study
conducted in Croatia showed that associations between
mothers’ and daughters’ overweight/obesity were stron-
ger than mothers’ and sons’20.

Studies in Germany showed association between par-
ents’ smoking and obesity. Especially as an increase in
body weight in children whose mothers smoked during
pregnancy, but also there is correlation between fathers’
smoking and children’s obesity11. In our study, more fa-
thers smoked in comparison to mothers. No association
between obesity in children and parents’ smoking was
found.

According to literature data, greater number of chil-
dren in the family is a protecting factor for obesity devel-
opment7,9, which was not confirmed in our study. Similar
number of obese was found in families with a single child
and with more than one child.

In our study three quarters of children went to kin-
dergarten. No association between institutional upbring-
ing in early age and obesity in children was found. Study
conducted in Germany determined positive influence on
obesity prevention in children attending kindergarten12.

Treatment of obesity with only recommendations about
changing dietary habits and increased physical activity
gives poor results in the long term. Children’s habits re-
garding diet and physical activity are under influence of
life setting, majorly family home. Social and economic de-
velopment, as well as development plans for agriculture,
traffic, environment, urban planning, education and pro-
duction, distribution and food marketing, influence for-
mation of children’s dietary habits and awareness of im-
portance of physical activity. If those factors are not
healthy and correct, promotion of unhealthy dietary hab-
its and increased possibility for children’s obesity devel-
opment are imminent. It is necessary to create preven-
tive programs that will encompass above mentioned and
will be directed not only to individuals, but also to fami-
lies and community, and that will be conducted continu-
ously. Therefore, in creating preventive program the ap-
proach must be broad and long term with national
platform. This kind of program needs to be created and
implemented as soon as possible, since waiting only en-
larges the problem.

Conclusions

Prevalence of obesity among children is constantly
rising and is becoming significant public health problem,
especially influencing quality of life in adulthood. Preva-
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lence of obesity among children in our study is lower
than prevalence found in recent studies of Osijek-Ba-
ranya County and Croatia15,16. Obesity is not influenced
by rural/urban residence, marital status of parents, num-
ber of children in the family, mother’s education, or by
parents’ smoking habits. Positive correlation between
obesity and father’s education and parents’ unemploy-
ment was found.

Available literature data, same as our study, did not
show consistent association between socioeconomic fac-
tors and obesity in children. Contradictory results of dif-
ferent studies can be a result of a small sample, differ-
ence in study design and different criteria for defining
categories within investigated socioeconomic factor.

R E F E R E N C E S

1. JEL^I] J, KOR[I] M, Lije~ Vjesn, 129 (2007) 51. — 2. JURESA V,
MUSIL V, TILJAK MK, Coll Antropol, 36 (2012) 47. — 3. BARETI] M,
KOR[I] M, JEL^I] J, Debljina – patofiziologija, etiologija i lije~enje 1/2,
accessed 01.03.2013. Available from: URL: http://www.plivamed.net/
aktualno/clanak/3432/Debljina-patofiziologija-etiologija-i-lijecenje-12.html
. — 4. BOZZOLA M, BOZZOLA E, ABELA S, AMATO S, Ig Sanita Pubbl,
68 (2012) 473. — 5. BAMMANN K, GWOZDZ W, LANFER A, BARBA G,
DE HENAUW S, EIBEN G, FERNANDEZ-ALVIRA JM, KOVÁCS E,
LISSNER L, MORENO LA, TORNARITIS M, VEIDEBAUM T, PIGEOT
I, Pediatr Obes, 8 (2013) 1. DOI: 10.1111/j.2047-6310.2012.00075.x. — 6.
CESANI MF, GARRAZA M, BERGEL SANCHÍS ML, LUIS MA, TOR-
RES MF, QUINTERO FA, OYHENART EE, PLoS One, 8 (2013) 52792.
DOI: 10.1371/journal.pone.0052792. — 7. SANTIAGO S, ZAZPE I, CU-
ERVO M, MARTÍNEZ JA, Nutr Hosp, 27 (2012) 599. DOI: 10.1590/
S0212-16112012000200037. — 8. DOS SANTOS BARROSO G, SICHI-
ERI R, SALLES-COSTA R, Public Health Nutr, 16 (2012) 1. DOI: 10.1017/
S1368980012004624. — 9. JURESA V, MUSIL V, MAJER M, IVANKO-
VI] D, PETROVI] D, Coll Antropol, 36 (2012) 139. — 10. BARROSO CS,
RONCANCIO A, HINOJOSA MB, REIFSNIDER E, Child Obes, 8 (2012)
449. DOI: 10.1089/chi.2011.0094. — 11. FLORATH I, KOHLER M, WECK
MN, BRANDT S, ROTHENBACHER D, SCHÖTTKER B, MOß A, GOTT-
MANN P, WABITSCH M, BRENNER H, Pediatr Obes, 18 (2013). DOI:
10.1111/j.2047-6310.2012.00146.x. — 12. BÜHLER A, Recruitment of Fa-
milies at Risk for Obesity: The Kindergarten Experience, accessed 01.03.
2013. Available from: URL: https://www.thieme-connect.de/ejournals/ab-

stract/10.1055/s-0033-1333712 — 13. JURE[A V, MUSIL V, KUJUND@I]-
-TILJAK M, Croatian reference values for weight, height, body mass in-
dex for boys and girls 6.5 to 18.5 years of age), accessed 01.03.2013. Avail-
able from: URL: http://www.mef.hr/druga.php?grupa=020332050100. —
14. GRGURI] J, Zdrav `ivot, Obiteljski ~asopis o zdravlju, 33 (2006), ac-
cessed 01.03.2013. Available from: URL: http://www.zdrav-zivot.com.hr/
index.php?cat=debljina_u_djece. — 15. BRALI] I, TAHIROVI] H, MA-
TANI] D, Eur J Pediatr, 170 (2011) 1521. DOI: 10.1007/s00431-011-
1470-1. — 16. CROATIAN HEALTH SERVICE YEARBOOK 2010, ac-
cessed 01.03.2013. Available from: URL: http://www.hzjz.hr/publikacije/
hzs_ljetopis/Ljetopis_Yearbook_HR_2010.pdf. — 17. JANSSEN I, KATZ-
MARZYK PT, BOYCE WF, VEREECKEN C, MULVIHILL C, ROBERTS
C, CURRIE C, PICKETT W, Obes rev, 6 (2005) 123. DOI: 10.1111/j.1467-
789X.2005.00176.x. — 18. WIJNHOVEN TM, VAN RAAIJ JM, SPINEL-
LI A, RITO AI, HOVENGEN R, KUNESOVA M, STARC G, RUTTER H,
SJÖBERG A, PETRAUSKIENE A, O’DWYER U, PETROVA S, FARRU-
GIA SANT’ANGELO V, WAUTERS M, YNGVE A, RUBANA IM, BREDA
J, Pediatr Obes, 8 (2013) 79. DOI: 10.1111/j.2047-6310.2012.00090. — 19.
LESKOSEK B, STREL J, KOVAC M, Coll Antropol, 34 (2010) 1303. — 20.
BRALI] I, VRDOLJAK J, KOVACI] V, Coll Antropol, 29 (2005) 481. —
21. TABAK I, JODKOWSKA M, OBLACIÑSKA A, MIKIEL-KOSTYRA K,
Med Wieku Rozwoj, 16 (2012) 313. — 22. VORWERG Y, PETROFF D,
KIESS W, BLÜHER S, PLoS One, 8 (2013) 60619. DOI: 10.1371/journal.
pone.0060619.

V. Bili}-Kirin

Institute of Public Health of Osijek-Baranya County, Department of School Medicine, F. Kre`me 1, 31000 Osijek, Croatia
e-mail: vesna.bilic.kirin@gmail.com

POVEZANOST SOCIOEKONOMSKOG STATUSA I DEBLJINE KOD DJECE

S A @ E T A K

Percepcija se debljine u pu~anstvu, unato~ brojnim javnim programima i edukacijama, nije zna~ajno promijenila.
Uzroci pandemije debljine su brojni i kompleksni, ali se dobrim dijelom mogu svesti na promjene u stilu `ivota. Cilj ove
studije bio je utvrditi povezanost socioekonomskih ~imbenika i debljine kod djece. Studija je uklju~ila u~enike dobi od
7–8 godina u 19 prvih razreda u 8 osnovnih {kola u Osje~ko-baranjskoj `upaniji. Mjerena je tjelesna te`ina i tjelesna
visina, te su uzeti socioekonomski podatci koji su uklju~ivali informaciju o bra~nom statusu roditelja, stru~noj spremi
roditelja, zaposlenosti roditelja,, broj djece u obitelji, poha|anje vrti}a, mjesto stanovanja grad/selo i navike pu{ena
roditelja. Izra~unat je parametar za procjenu pretilosti BMI (prema hrvatskim referentnim vrijednostima indeksa tje-
lesne mase). Mjerenjima je obuhva}eno ukupno 372 djece. U na{oj studiji prevalencija debele djece (ukupni broj djece
iznad 90. centile) iznosila je 8.9%. Ne postoji statisti~ki zna~ajna razlika u udjelu pretile djece s obzirom na mjesto
stanovanja, bra~ni status roditelja, pu{a~ke navike roditelja, broj ~lanova u obitelji i poha|anje vrti}a u pred{kolskoj
dobi. Udio pretile djece statisti~ki je zna~ajno vi{i kod o~eva s najni`im i najvi{im stupnjem obrazovanja u odnosu na
djecu o~eva sa srednjim stupnjem obrazovanja. Promatrano prema stru~noj spremi majke nema statisti~ki zna~ajne
razlike u udjelu pretile djece. Udio pretile djece statisti~ki je zna~ajno vi{i kod nezaposlenih majki, {to je posebno izra-
`eno kod djevoj~ica, dok zaposlenje oca ne utje~e na stanje pretilosti u djece. Pregledom dostupne literature jednako kao
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i u na{oj studiji nije uo~ena dosljedna povezanost odre|enog socioekonomskog ~imbenika i debljine kod djece. Kontra-
diktornost rezultata raznih studija mo`e biti posljedica premalog uzorka, razli~itog dizajna studija te razli~itosti krite-
rija definiranja kategorija unutar ispitivanog socioekonomskog parametra.
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