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Izviecek

Namen: V raziskavi smo Zeleli ugoto-
viti ragsirjenost prekomerne prehranje-
nosti in debelosti pri Solskih otrocih v
starosti od 6. do 15. leta. Poleg tega
smo Zeleli izboljSati osvescenost popu-
lacije o pomenu debelosti kot kroniéne
bolexni in izvedeti, kaksno je xnanje o
vzrokih in zdravljenju debelosti pri na-
Sih osnovnosolcih. Ti podatki bi nam
slugili za usmerjanje preventivne dejav-
nosti na tem podrocju.

Metode: V raziskavo smo wvkljucili
966 slovenskih otrok v starosti od 6 do
15 let. Raziskavo smo izvajali v letih
od 2012 do 2013 s pomocjo anketne-
ga vprasalnika. Vprasalnik je zajemal
epidemioloske podatke o prekomerni
prehranjenosti. Anketo smo obdelali s
statisticnim programom SPSS za oko-
lie Windows 17.0.

Rezultati: Prekomerno prehranjenost
smo ugotavljali pri 12,7 % otrok, od
tega je bilo 8,4 % prekomerno prehra-

Purpose: The purpose of our research
was to determine the prevalence of
overweight and obese school children
6-15 years of age. We wanted to deter
mine the children s knowledge about
obesity and treatment for obesity. We
also wanted to raise awareness about
obesity as a chronic disease. The re-
sults of the current could facilitate tar-
geting prevention activities.
Methods: The study included 966
children, 6-15 years of age, from dif-
ferent primary schools in Slovenia. The
study was conducted from 2012-2013
using a questionnaire to acquire epide-
miologic information about overweight
children and was processed using basic
statistical methods with SPSS.
Results: We showed that 12.7%
of children were overweight; 8.4%
of children were in the overweight
category and 4.3% were in the obese
category. Of the enrolled children,



njenih, 4,3 % pa debelih. 77 % otrok je menilo, da imajo
primerno telesno tezo. Vecina otrok je menila, da so njihove
prehranjevalne navade primerne. Kljub temu je le 66 % otrok
imelo 5 obrokov dnevno in 61 % reden zajtrk. Polovica otrok
je navajala aktivno ukvarjanje s $portom, okoli 70 % otrok pa
manj kot 2 uri posameznih sedecih aktivnosti dnevno.

Zakljucek: Raziskava je pokazala, da se Slovenija uvrsca
med drgave g nigjo stopnjo prekomerne prehranjenosti. Se-
znanjenost g debelostjo kot kroni¢no boleznijo in z mognimi
nacini ydravljenja je relativno slaba, kar govori o potrebi po

preventivi na tem podrocju, ki mora biti iroko zastavljena.
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77% were of the opinion that their eating habits were suit-
able, despite the fact that only 66% had 5 meals per day
and 61% had breakfast every day. One-half of the children
claimed to be physically active and 70% were sedentary <
2 h daily.

Conclusion: With respect to excessive nourishment of chil-
dren, Slovenia ranks lower than other countries. Knowledge
about obesity as a chronic disease among Slovenian school
children was limited, as was knowledge about different treat-
ments for obesity. Thus, there is a public health need to pre-
vent childhood obesity.

INTRODUCTION

Obesity is defined as a state of excess body fat that
presents an increased risk of co-morbidities and/or
premature death (1). In many countries, childhood
obesity is defined as a body mass index (BMI) greater
than the 95th percentile and overweight as a BMI
greater than the 85th percentile for gender and age
(2). In adults, overweight is defined as a BMI > 25 kg/
m? and obesity as a BMI > 30 kg/m? (3). The BMI is
a ratio between weight (in kg) and the height (in m)
squared (3). Other indicators of obesity are also avail-
able for children, such as waist circumference (WC),
but only for some ethnicities. In adults, the WC cut-
off value is 94 cm and 80 cm for men and women,
respectively (4).

In recent years an increase in childhood obesity has
been reported, and has reached epidemic propor-
tions (5). According to a study conducted in 2011 and
2012, obesity affects 17% of American children and
adolescents (6). Studies in adolescents have shown
that approximately 30% of American and 22%-25%
of European adolescents are overweight or obese,
with the exception of the Czech Republic and Italy,
where the prevalence of overweight or obese adoles-
cents was 13.7% and 17.9%, respectively (7). Further-

more, research has shown that the number of obese
children in the United States has tripled since 1980,
which means a more rapid increase in children than
in adults (8). In recent years childhood obesity has
reached a plateau. Even if this is true, the occurrence
of obesity in children and adults is very high and rep-
resents not only a major public health problem, but
also a large economic burden (9).

An increase in the incidence of obesity has been ob-
served, even in very young pre-school children. Thus,
the World Health Organization, according to reports
from 144 countries, estimated that the prevalence of
obesity in children < 5 years of age increased from
4.2% in 1990 to 6.7% in 2010; according to projec-
tions, the prevalence of obesity is expected to reach
9.1% in 2020 (10). Estimates for the prevalence of
obesity in 2010 are higher in developed countries
(11.7%) than developing countries (6.1%), although
it has been determined that the relative changes in
the prevalence of obesity in developing countries are
even higher, especially for countries in Africa (10).
Globally, upward trends in obesity in very young chil-
dren have raised concerns about the need to diagnose
obesity in infancy (11). With respect to the prevalence
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of childhood obesity, considerable differences exist
between different countries. The highest prevalence
of childhood obesity occurred in countries such as Al-
bania, Bosnia, Herzegovina, and the Ukraine, with a
prevalence of > 25% (10).

Data involving the overweight in Slovenia are occa-
sionally published by the National Institute of Pub-
lic Health (12). In 2005, a study was published that
showed 18.4% and 20.9% of 5-year-old boys and girls
were overweight, of whom 9% and 7.9% were obese,
respectively (13). In adolescents 15-16 years of age,
17.1% and 15.4% of boys and girls were overweight,
of whom 6.2% and 3.8% of boys and girls were obese,
respectively (13).

The aim of our study was to determine the nutritional
status of school children of different age groups in the
northeastern region of Slovenia. At the same time,
we were interested in determining the level at which
children understand the etiology of weight disorders
and what children know about available treatment be-
cause such information is not currently available. In
addition, we wanted to teach children about obesity
as a chronic disease.

MATERIAL AND METHODS

The current study was an epidemiologic, prospec-
tive study. The study was held from 2012-2013. Data
were collected using an anonymous questionnaire.
The study was approved by the Ethics Committee of
University Medical Centre Maribor (number 97/12).
Consent to participate in the study was signed by the
children "s parents.

Nine hundred sixty-six children in the 1st-9th grade of
4 primary schools from the northeastern region of Slo-
venia were included in the study. Children in grades
1-5 answered the questionnaire at home with their
parents and children in the 6th-9th grade answered
the questionnaire in school. The questionnaire con-
sisted of questions involving general anthropometrics,
nutrition, sports activities, and free time. The ques-
tionnaire also included questions about obesity as a
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chronic disease and available treatment. In addition,
a short, didactic lecture was presented on the impor-
tance of prevention and treatment of obesity.

Data analysis was performed using SPSS for Windows
17.0. Nutritional status was calculated according to
the German percentile tables, in which overweight
was defined as a BMI greater than the 90th percentile
and obesity as a BMI greater than the 97th percentile
for age and gender (14). Data were analyzed using ba-
sic statistical methods. A p value < 0.05 was consid-
ered statistically significant.

RESULTS

Nine hundred sixty-six children were involved in
the study, which represents approximately 1% of
the population of primary school children in Slove-
nia. Children 6-15 years of age were included in the
study. Among the respondents, 483 (51%) were girls
and 470 (49%) were boys; 13 children did not answer
the questionnaire question regarding gender. Of the
respondents, 59.7% completed the questionnaire at
school and 40.3% of the children completed the ques-
tionnaire with their parents at home.

Of the boys, 15.8% were overweight based on BMI,
of whom 4.7% were obese. Of the girls, 9.8% were
overweight, of whom 3.9% were obese. Among all
children, 12.7% were overweight and 4.3% of them
were obese. The distribution of nutritional status is

Figure 1.Prevalence of overweight and obesity in children.
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Figure 2.Ouverweigt according to different age groups.

shown in Figure 1, and the distribution of overweight
children by age is depicted in Figure 2.

Data on the family burden of cardiovascular diseases
are shown in Figure 3.

Information about eating habits show that 21.5%
of children have only 2-3 meals a day, 66.5% have
5 meals, and 11.9% have > 5 meals per day. Nearly
two-thirds of children (61.7%) eat breakfast every
day, 14.6% eat breakfast > 3 times a week, 18.1% eat
breakfast on the weekends, and 5.7% never eat break-
fast. Nearly all children (96.6%) eat a variety of foods,
1.6% follow a vegetarian diet, 0.2% adhere to a vegan

diet, and 0.8% eat fast food.

Data on the frequency of use of certain types of foods
are shown in Table 1 and the frequency of consump-
tion of various beverages is shown in Table 2. Food
intake was considered adequate by 84.5% of children,
9.9% reported that they eat too much, and 5.5%
thought that they do not eat enough. Approximately
three-fourths of children (77%) were satisfied with
their body weight. 2.1% of children smoke cigarettes,
and 13% consume alcohol.

More than one-half of children (58%) were active
in sports activities. Among obese children, a slightly
smaller percentage actively participated in sports, but
the difference was not statistically significant com-
pared to normoweight children.
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Figure 3.Family history of cardiovascular diseases in

school children.

Table 3 shows the sedentary activities with respect to
time limitations.

Knowledge of the etiologic factors underlying the de-
velopment of obesity based on the interviews with

children is shown in Table 4.

The study included 966 primary school children from
different parts of northeastern Slovenia. Although
we were unable to cover the entire area of Slovenia,
based on the size of the sample, it is our opinion that
the data can be extrapolated to the population of Slo-
venian primary school children. The distribution by
gender was uniform, as was the distribution by age
groups. It is important to note that all children from
the 4 primary schools were included in the study, pre-
senting a representative sample of approximately 1%
of the Slovenian primary school population.

Of the children, 12.7% were overweight, of whom
4.3% were obese. It is possible that the prevalence of
overweight and obese children was underestimated
because some of the children did not provide honest
answers. Subjectivity is always present when data are
collected via questionnaire, even though the question-
naire is anonymous and confidential. The children’s
satisfaction with their own body weight (77%) is consis-
tent with self-criticism of being overweight. According
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Table 1. Intake of diferent types of food in school children

_ Several times a week Several times a month m

Bread 78.9 % 19.3 % 1.7 % 0.1 %
Macaroni, potatoes 14.4 % 76.0 % 9.4 % 0.2 %
Meat 31.8% 63.5 % 3.2 % 1.5%
Fruits 69.6 % 26.0 % 4.1 % 0.3 %
Vegetables 58.7 % 329 % 6.0 % 24 %
Fish 1.0 % 19.2 % 71.9 % 7.9 %
Sweets 28.2 % 56.9 % 13.6 % 1.3 %
Fast food 3.2 % 8.7 % 73.2 % 14.9 %

Table 2. Intake of different types of drinks in school children

Water 93.1 % 52 % 1.3 % 0.4 %
Milk 47.3 % 40.4 % 8.0 % 4.3 %
Tea 28.0 % 49.5 % 20% 2.5%
Juices 39.1 % 41.4 % 17.7 % 1.8%
Fizzy drinks 7.2 % 23.0 % 45.1 % 24.7 %
Coffee 3.4 % 5.1 % 1.7 % 83.8 %

Table 3. Sedentary activities in scool children

Watching television 79.1 % 16.4 % 1.8 % 2.7 %
Computer 75.4 % 14.5 % 2.5% 7.6 %
Learning 70.8 % 27.3% 1.9 % 2.2%
Videogames 49.5 % 7.4 % 1.8 % 41.3 %

Table 4. The knowledge about etiologic factors of obesity development in school children

| et | besipenam | fopm | Verylmpontam |

Heredity 14.7 % 333 % 40.8 % 10.9 %
Unbhealthy food 2.7 % 3.4 % 27.6 % 68.3 %
Lack of physical activity 2.8% 3.1% 273 % 66.5 %
Smoking 26.5 % 30.5 % 25.6 % 17.4 %
Alcohol 18.5 % 24.4 % 34.7 % 22.4 %
Medications 15.0 % 30.0 % 36.3 % 18.0 %
Sedentary activities 6.6 % 10.9 % 43.2 % 393 %

to a published study, perception of weight varies with
BMI (15). Thus, a suitable weight is present in 87.4% of
normoweight adolescents, in 76% of overweight ado-
lescents, and in 41.9% of obese adolescents (15).

Based on a review of the literature in Slovenia, we did
not find a study as complete as the current study cov-
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ering the population of primary school children. In
2005 a study which focused on the problems associat-
ed with overweight 5-year-old children and adolescents
was published (13), which showed that approximately
onefifth of 5-yearold children and more than one-
sixth of adolescents were overweight (13). Our data
suggest a slightly lower prevalence of weight disorders



in Slovenia, which may reflect the methodology used.
Looking at the data of 6-year-old children and adoles-
cents in the current study, nearly 10% of 6-year-old
children and 6% of adolescents were overweight.

If we compare our data with the prevalence of weight
disorders in children and adolescents in other coun-
tries, we note that most research indicates a slightly
higher incidence of children and adolescents who
are overweight and obese, especially the latter. Ac-
cording to the data reported herein, Slovenia is com-
parable to developing and underdeveloped countries
with respect to childhood and adolescent weight dis-
orders. Of African adolescents, 14.4% and 5.3% are
overweight and obese, respectively (7). In the major-
ity of European countries the prevalence of obesity
in children and adolescents is approximately 6%,
and the prevalence of overweight is approximately
18% (7). The exception to this trend is the Czech
Republic, where 1.4% of children and adolescents
are obese, which is significantly lower compared to
the findings of the current study (7). The percent-
age of overweight children and adolescents is com-
parable to the results herein, in the range of 12.3%
(7). A slightly lower prevalence of obesity in children
and adolescents exists in neighboring Italy (2.3%),
but the prevalence of overweight children and ado-
lescents exceeds our results and was reported to be
15.6% (7). Data for Greece indicate slightly higher
percentages of children and adolescents who are
overweight (18.3%) and obese (4.3%), which are
greater than the European average (7). In Serbian
primary school children, 28.9% of boys and 17%
girls are overweight, while 14.5% of boys and 8.1%
of girls are obese (16). A significantly higher preva-
lence of obesity (16.4%) has been published for
American children (7).

Our data are important because the data were ob-
tained from a large sample of primary school children
and included the entire population of school children
with data regarding the prevalence of overweight and
obese children by age group at the same time. This
is important for planning preventive and educational
measures at the local and national levels.

Klini¢na studija / Clinical Study

For each nation is good and important to have its
own data on relevant pathology, such as obesity, one
of the most common chronic diseases in modern soci-
ety with severe consequences on health. Furthermore,
with a relatively simple and economically-justifiable
measure, obesity could be successfully prevented.
Among the latter, education and warning of early
detection and prevention, as well as early treatment,
if necessary, is undoubtedly important. In addition
to data acquisition, our research focused on warning
of the importance of obesity from both an individual
and global perspective.

Thus, it is important to emphasize the methodology
of data acquisition. In addition to the fact that ques-
tionnaires are subjective, standardization is impor-
tant, and usually presents a significant problem. Our
questionnaire was the result of our own work, drawn
up on the basis of the most important problems that
we have noticed in the relevant literature.

Part of the questionnaire was devoted to the lifestyles
of subjects included. Our research has shown that
most children believe that their eating habits are ap-
propriate. Greater than 90% of primary school chil-
dren claim that the quality of food they consume is
adequate. There are very few children who acknowl-
edge they subscribe to vegetarian and vegan diets. Ad-
ditionally, very few children eat fast food. Only 5% of
children had the highest calorie intake in the evening.
Ten percent of children felt that their calorie intake
was too high, which is consistent with the results
about prevalence of overweight children and adoles-
cents demonstrated in the current study. Despite this,
only 66% of children had 5 meals a day and 61% ate
breakfast regularly.

The data regarding the consumption of fruit and veg-
etables are encouraging because approximately 70%
of children eat fruit and 60% eat vegetables daily.
A similar survey conducted on Lithuanian children
showed significantly worse results (17). Specifically,
only 21.1% of boys and 27.1% girls eat both fruits and
vegetables every day. Daily vegetable consumption was

acknowledged by 24.9% of boys and 29.6% of girls
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and daily fruit consumption by 23.1% of boys and
31.9% of girls (17). Data for Slovenia in 2008 showed
that 32% of children eat fruit daily and 43.6% of chil-
dren eat vegetables daily, which is significantly less
than data received in the current study (12).

The data involving consumption of fish are also of
concern because one-fifth of children ate fish several
times a week, and 7.9% of children never ate fish.
Similarly, nearly one-third of children eat sweets every
day. In contrast, a relatively small percentage of chil-
dren eat fast food. The data from the National Insti-
tute of Public Health of the Republic of Slovenia also
indicate that approximately one-fourth of children eat
sweets every day and one-third of children drink bev-
erages with sugar added (12).

Data on sport activities are reassuring, as one-half
of the children stated that they are actively engaged
in sports activities. The data are probably an overes-
timate, which may be the result of the methodology
used. The results do not indicate that over-nourished
children are significantly less physically active in com-
parison to normally-nourished children.

According to the guidelines of the World Health Or-
ganization, adolescents should engage in moderate-to-
intense physical activity for at least 60 minutes a day
every day of the week. The Health Behavior in School-
aged Children (HBSC) survey showed that this guide-
line is achieved by only 17.6% adolescents in Slovenia,
which is not in agreement with the current study (12).
A study conducted on Taiwanese school children re-
ported that 46.1% of children are actively engaged
in sports, which is comparable to the current data
(18). The survey, which took place in Serbian school
children, confirmed that the greatest risk factor for
the development of obesity, in addition to skipping
breakfast, was inadequate physical activity. Specifi-
cally, children who are physically active < 7 hours per
week are much more prone to obesity than children
who are physically active > 7 hours a week (16). Ac-
cording to the information obtained for sedentary
activities, we believe that a sedentary lifestyle in our
children was a significant problem. The percentage
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of children who have sedentary activity limited to <
2 hours per day was high; however, all of the seden-
tary activities together accounted for > 2 hours per
day, which supports the problem of sedentary activi-
ties brought about by a modern lifestyle. A similar
situation has been noted in other studies (19, 20). In
Bologna and Crotone (Italy), a study was conducted
investigating anthropometric indicators, lifestyle, and
playing sports in school-aged children that showed a
significant difference in overweight children between
the two cities, as well as differences in physical and
sedentary activities, which were correlated (19). Thus,
the prevalence of overweight children in Bologna was
20.6% for boys and 12.7% for girls, and in the city of
Crotone 46.7% of boys and 49% of girls were over-
weight (19). In the city of Crotone, the percentage of
children with a sedentary lifestyle was significantly
higher compared to the city of Bologna (19).

A study showed that Colombian children were not
physically active and engaged in a lot of sedentary ac-
tivities (20). The data from the Slovenian Institute of
Public Health indicated that excessive sedentary ac-
tivities are present in one-third of Slovenian adoles-

cents (12).

It should be noted again that the questionnaire was
a subjective assessment of the perception of certain
problems, so that the results of the survey may be over-
estimated.

The survey results showed that our primary school
children are unaware of obesity as a chronic disease,
the etiology, and the appropriate methods of treat-
ment. Thus, less than one-half of the primary school
children know the importance of genetics in the de-
velopment of weight disorders, but they are familiar
with the importance of nutrition and physical activity.
Indeed, 20% of children do not know the importance
of sedentary activities. Moreover, 51.5% of overweight
children desire additional information about weight
disorders, and 26% of children indicate that they are
not aware of the possibility of hospital treatment of
obesity, especially weight loss under control. We have
not identified research that addresses the problem of



obesity as a chronic disease. Our data clearly show
the need for further education in this field because
there is a poor understanding of obesity and available
treatments. We believe that education is an important
factor in preventing obesity and all chronic compli-
cations associated with obesity. With education, it is
necessary to begin in the earliest stages with children
at all levels. It is most effective if education is included
in the public health strategy.

CONCLUSIONS

It is common for Slovenian primary school children
to be overweight and obese. Specifically, 12.7%
and 4.3% of Slovenian children are overweight and
obese, respectively. Compared to neighboring coun-
tries, the situation involving overweight and obese
children in Slovenia is more favorable. The lifestyle
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of Slovenian primary school children, according to
the opinions of children and their parents, is appro-
priate. Greater than one-half of Slovenian children
and their parents believe that they have adequate
dietary habits and that they are physically active. Ap-
proximately two-thirds of children consume fruits
and vegetables daily. In contrast, the survey showed
that the intake of sweets is relatively common. In
addition, the results about consumption of fish are
concerning. Surprisingly, small number of children
eat fast food. One-third of children drink juices and
tea daily; however, data regarding the consumption
of fizzy drinks and coffee are good. Slovenian school
children are poorly informed about obesity as a
chronic disease and have relatively poor knowledge
of the possible methods of treatment, which speaks
in favor of the need for preventive action and educa-
tion regarding weight disorders.
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