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I Abstract
Introduction. Overweight adversely affects not only the health and development of children and adolescents but also their
health in adulthood, increasing the risk of chronic non-communicable diseases and disabilities. The frequency of nutritional
disorders among children and adolescents is increasing in many countries worldwide, including Poland.
Objective. To demonstrate differences in the nutritional well-being of school-age children depending on the school location:
rural and urban areas.
Materials and methods. The study conducted in 2010 covered a total of 1,255 pupils, 627 girls and 628 boys, aged nine,
from the area of five provinces of Poland: Pomorskie, Opolskie, Wielkopolskie, Podkarpackie and Masovian, representing
the northern, southern, western, eastern and central regions of the country. Based on the height and weight measurements
of children, the body mass index was calculated. The nutritional status was assessed according to the criteria of Cole et al.
Results. The prevalence of overweight and obesity in girls and boys in separate regions of the country (villages, cities with
less than 100,000 residents and cities with more than 100,000 residents) did not differ significantly.
Conclusions. The prevalence of overweight and obesity among children from rural and urban areas of Poland is similar.
Analysis of regional differences in the prevalence of obesity, overweight and underweight among children and adolescents
may indicate the direction of national and local activities aiming to reduce the inequalities resulting from nutritional well-

being.
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INTRODUCTION

Obesity adversely affects not only the health and development
of children and adolescents, but it also has a decisive impact
on health in adulthood, increasing the risk of chronic non-
communicable diseases and disabilities. Underweight also
entails some health consequences: it lowers immunity,
decreases the general efficiency of the system and increases
the risk of chronic diseases.

Nutritional well-being is influenced by many factors,
including genetic and environmental, related to diet and
physical activity, such as family, school and the environment
of a young person - peers, fashion, advertisements,
infrastructure, degree of urbanization, etc. There is also
evidence that economic and social status have an impact
on overweight and obesity among children and adults [1].

The frequency of nutritional disorders among children and
adolescents increases in many countries around the world
and in Europe [2]. The highest percentage of overweight
children and young people is observed currently in the
countries of southern and western Europe [3]. A dynamic
increase in the number of obese and overweight children is
also observed in developing countries [4].
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In Poland, the nutritional status of children and young
people is evaluated by many facilities and it usually pertains
to selected groups or regions. Comparing this data in the
context of differences between rural and urban areas is
difficult because of the diversified evaluation criteria used
to assess the nutritional well-being and the studies of different
age groups. Results may be also influenced by the size of the
cities covered by the research.

OBJECTIVE

The aim of the study was to evaluate the nutritional well-
being of third-year pupils from randomly selected primary
schools, taking into consideration the differences between
rural and urban areas.

MATERIALS AND METHOD

Data were gathered in October 2010 within the evaluation
of the programme ‘School Fruit Scheme’. The study covered
38 primary schools selected from five provinces: Pomorskie,
Opole, Wielkopolskie, Podkarpackie and Masovian,
representing the northern, southern, central, eastern
and western regions. The study was conducted with the
approval of the Bioethical Commission at National Food
and Nutrition Institute and after receiving the consent of
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all the participants’ parents in writing. A stratified sampling
was performed with a school as the basic unit of sampling.
The lists of schools participating in the programme ‘School
Fruit Scheme’ of 2010-2011, created by Agricultural Market
Agency, and covered 71% of all primary schools in Poland,
served as the basis for establishing the sampling framework.
Before sampling, the schools were stratified into two areas:
rural and urban. In each researched province, four schools
from urban areas and three schools from rural areas were
selected. In the second stage, sampling without replacement
was performed, selecting two third-year groups from each
school. In the event that two groups did not occur, another
school was added. The study was designed in such a manner
that a given group of pupils reflected the structure of the
pupils’ community learning in schools from urban and rural
areas in Poland. The gender structure was representative of
the country.

1,595 pupils aged nine were invited to participate in the
programme — the number of pupils in the selected groups.
Data of children who were present at school on the day of the
study and who correctly filled out surveys, and whose parents
had consented to the study, were analysed. The analysed
group of 1,255 pupils - 627 girls and 628 boys - accounted
for 78.7% of the group invited to participate in the study.
In the examined group, 54.5% of the children were from
schools in urban areas and 45.5% from schools in rural
areas. The proportions between children learning in rural
and urban districts in the examined group were similar to
the demographic composition in Poland - 59.4% of pupils
attended schools in urban areas and 40.6 schools in rural
areas, according to data from the Central Statistical Office
2009-2010 for children born in 2001.

The anthropometric measurements — height and body mass
- were performed by school nurses according to the standard,
and the methodology of the screening test detecting physical
development disorders. Height was measured with 0.5 cm
accuracy in an upright standing position, without footwear.
Body mass was measured by a verified and standardized scale
with 100 g accuracy; children were weighed also without
footwear and wearing light outer clothing. On the basis of
the measurements of height and weight, the Body Mass Index
(BMI) was calculated according to the applicable formula.
Nutritional status was assessed according to the criteria of
Cole et al. [5, 6]. Statistical analysis of the obtained data was
performed by means of Statistica 7 software. For overweight,
obesity, overweight and obesity jointly, and underweight,
the odds ratio (OR) was calculated on the basis of the school
location - village vs. cities with more than 100,000 residents).

Evaluation of the nutritional well-being was broken down
according to the location of the schools: villages and towns
with less than 100,000 residents, and cities with more than
100,000 residents.

The statistical characteristics of qualitative variables were
presented as number and percentage distributions, and
compared between the studied subgroups with the Pearson’s
chi-square test or the Fisher’s exact test. Additionally, odds
ratios (ORs) for the occurrence of various nutritional statuses
among rural and urban dwellers were calculated, together
with their 95% confidence intervals (95%CI).

RESULTS

The prevalence of overweight and obesity in girls and boys
in separate regions of the country (village and cities with
less than 100,000 residents, and cities with more than
100,000 residents) did not differ significantly. Among girls,
overweight and obesity jointly occurred at a similar frequency
in schools from rural areas and from bigger cities (OR=1.38,
p=0.18; Tab. 1; Fig. 1). Similarly, data analysis did not confirm

Table 1. Nutritional statuses of girls in primary schools depending on
school location

Villages Cities Cities

below above

) 100,000 100,000

Girls residents  residents

N=273 N=196 N=158
OR*  95%Cl p

N % N % N %
Obesity 11 4.0 9 4.6 6 38 1.06 0.39-293 091
Overweight 60 220 31 158 26 165 143 0.86-238 0.17
Norm 173 634 134 684 105 66,5 0.87 058132 0.52
Underweight 29 106 22 112 21 133 132 0.72-241 038

Overweight

and obesity 71 260 40 204 32 203 138 0.86-222 0.18

together

Prevalence of various nutritional statuses among rural and urban dwellers compared by
Pearson’s chi-square test or Fisher’s exact test.

OR - odds ratio (villages vs. cities above 100,000 residents); 95% Cl - 95% confidence interval;
p-statistical significance.

Cities above 100 k 27.8%

residents
Cities below 100 k 21.2% . boys
residents
.girls
Villages

26.0%

0.0 5.0 10.0 15.0 20.0 25.0 30.0

Figure 1. Comparison of the frequency of overweight and obesity together (%)
among boys and girls in primary schools depending on school location

Table 2. Nutritional status of boys in primary schools depending on
school location

Villages Cities Cities

below above

100,000 100,000

Boys residents  residents
N=291 N=193 N=144 OR* 95% Cl p

N % N % N %
Obesity 19 6.5 12 6.2 10 69 094 042-2.07 087

Overweight 49 168 29 150 30 208 1.31
Norm 197 677 137 710 95 66.0 1.08
Underweight 26 89 15 78 9 63 147

Overweight
and obesity 68 234 41 212 40 278 079
together

0.78-2.19 0.30
0.71-1.65 0.72
0.67-3.23 033

0.50-1.25 0.32

Prevalence of various nutritional statuses among rural and urban dwellers compared by
Pearson’s chi-square test or Fisher’s exact test.

OR - odds ratio (villages vs. cities above 100,000 residents), 95% Cl - 95% confidence interval;
p - statistical significance.
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that overweight and obesity jointly occurred more often in
boys learning in schools in urban areas, bigger cities with
more than 100,000 residents, than in schools in rural areas
(OR=0.79, p=0.32; Tab. 2; Fig.1).

DISCUSSION

In contrast to previous studies, no significant differences were
demonstrated in the prevalence of overweight and obesity
among children from the rural and urban regions of Poland.
Nevertheless, both findings of the presented study and the
results of previous research suggest that, similar to other
countries, the number of overweight and obese children in
Poland is bigger than the number of underweight children
(7, 8].

The OLAF study conducted in 2007 by the Children’s
Memorial Health Institute in Warsaw, representative of the
Polish population, among children and adolescents at the
age of 7-18 showed that among children aged nine - the
same age as children in the current study - obesity and
overweight jointly concerned 22% of boys and 20.6% of girls
[9], according to the criteria of the International Obesity
Task Force (IOTEF). In the discussed study, overweight and
obesity jointly occurred in 23.7% of boys and 22.8% of
girls. Therefore, the study may indicate that the frequency
of overweight had increased by 2% in last three years in
comparison to 2007, when the OLAF research within the
group of 9-year-old children was started.

The results of OLAF concerning the nutritional well-being
demonstrated that excessive body mass occurred more often
in boys. Moreover, this study showed that excessive body
mass was more common in bigger cities. Primary schools in
urban areas had a lower frequency of normal body mass than
primary schools in rural areas (67.2% vs. 70.0%; OR=0.88;
p=0.005). In urban regions, both in primary schools and
middle schools, boys constituted the group at risk regarding
excessive body mass [10].

The report by the Institute of Mother and Child concerning
Health Behaviour in School-aged Children (HBSC) 0of 2009-
2010, demonstrated that in Poland obesity and overweight
more often concern boys and are more common in bigger
cities (17.9% of girls and 25.4% of boys) [11]. An earlier study
of HBSC among teenagers aged 15 showed a difference
between the frequency of overweight and obesity among boys
and girls. However, no differences between the frequency
of the excessive body mass between the urban and rural
regions were indicated. It was observed that underweight was
more common among girls from urban areas, similar to the
results of the current study [12]. The study by Szponar et al.
pertaining to the nutritional well-being of children at the age
of 1-18, evidenced that the joint percentage of overweight
and obesity was higher among boys form urban areas than
from rural areas, and in the case of girls - it was higher in
rural areas than in urban areas [13].

The presented study indicates the impact of social and
economic factors on the occurrence of overweight and
obesity. The research by Grajda, whose aim was to compare
the frequency of overweight, obesity and underweight among
children and adolescents in different provinces in Poland,
demonstrated significant differences in the frequency of
overweight and obesity in the analysed regions, and
determined the provinces with lower risk: Malopolskie,

Swietokrzyskie, Lublin and Podkarpackie, and with higher
risk of overweight and obesity: the Masovian province [14].
In the latter province, the risk of overweight and obesity was
shown to be the highest, and the GDP/cap. is the highest in
Poland, exceeding the national average by 60%, whereas
Podkarpackie province, with a low risk of overweight and
obesity, has the GDP/cap. below 70% of the national average
[15]. It cannot be excluded that the social and economic status
of a family and of a region of residence may influence the
frequency of overweight and obesity among children and
adolescents in Poland.

Due et al. [1] analysed the frequency of overweight and
obesity among children and adolescents at the ages of 11,
13 and 15 in 34 European countries, including Poland, with
regard to macro-economic factors. Significant differences
were observed in the occurrence of overweight and obesity of
young people in different countries - from 3.5% in Lithuania
up to 31.7% in boys in Malta. The occurrence of overweight
was connected with the smaller wealth of families in 21 from
24 countries of Western Europe, and 5 from 10 countries of
Central Europe. In countries like Croatia, Estonia and Latvia,
excessive body mass occurred more often in pupils from more
wealthy families, irrespective of gender. In Poland, Lithuania
and Macedonia, excessive body mass was more common
in boys from wealthier families and in the case of girls -
the excessive body mass was more common in less wealthy
families. It was found that in countries with higher incomes,
alower economic and social status was connected to a higher
frequency of overweight and obesity, whereas in countries
with medium incomes, an opposite correlation was noted.
The economic status of a country measured on the basis of
GDP/cap. influenced the direction of the correlation between
the frequency of the excessive body mass and the social
and economic factors [1]. Drewnowski and Specter suggest
that the low cost of high-energy food in the USA and the
probable choice of such food by people with lower incomes,
may influence the nutritional well-being [16]. Globalization
related to, among others, the spread of the western lifestyle,
concerns less wealthy countries more often. Women and girls
may be more prone to those influences, which could explain
the relationship indicated between lower economic status and
the occurrence of the excessive body mass in girls in Poland,
Lithuania and Macedonia covered by the research, which did
not concern boys in those countries.

Economic changes connected, among others, with
advancing computerization, increasing number of cars
owned by households, expanding supermarkets and fast
foods may favour the development of overweight and obesity
in some regions.

In Poland, it seems that unfavourable changes in lifestyle,
including those pertaining to dietary habits and physical
activity, concern children from both rural and urban
areas. The differences, if any, in the nutritional well-being
between regions/provinces, and between girls and boys,
may be justified by environmental factors, health-related
behaviours of local communities, cultural influences, social
and economic factors, and economic changes. This issue,
however, needs to be researched further [7, 17, 18].
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CONCLUSIONS

This study has shown that the prevalence of overweight
and obesity among children from rural and urban areas of
Poland is similar.

Nevertheless, analysis of the regional differences in
the frequency of overweigh, obesity and underweight in
children and young people, may indicate in which direction
nationwide and local activities should be aimed to decrease
the inequalities resulting from nutritional well-being.
There exists a need for further research and continuous
control of the nutritional well-being of children, taking into
consideration analysis of the differences between rural and
urban areas.
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