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I Abstract
Introduction and objective. Obesity and overweight among teenagers and young adults pose serious problems for the
Polish health care system. The aim of this study was to assess the relationships between the prevalence of overweight and
obesity and the level of urbanization, consumption of selected food products and socio-economic development in the
provinces in Poland.
Materials and method. The material used in this study is based on data published by the Central Statistics Office (GUS) for
population, components of the Human Development Index (HDI), urbanization level (URBI), average monthly consumption
of selected food products per person, and the percentage of obese and overweight people in the Polish provinces. The
prevalence of overweight and obesity in all 16 provinces was analysed in the context of the URBI, HDI, and the average
monthly consumption of selected food products.
Results. There was no a statistically significant correlation between the number of overweight and obesity cases and the
levels of HDI and URBI. The negative correlations were found between the consumption of sugar and URBI (-0,710, p=0.002),
bread and grain product consumption (-0.642; p=0.007) and fresh milk consumption (-0.594; p=0.015). Fish consumption
correlated with URBI at a moderate level (0.550; p=0.027). The consumption of oils and fats strongly correlated with HDI
(-0.788; p < 0,001). In the group of overweight woman, a moderate negative correlation was noted (-0.511; p=0.043) in cheese
and curd consumption.
Conclusions. The high level of economic development and urbanization have no direct impact on the prevalence of
overweight and obesity in Poland. The results of the study indicate existing dependencies of the consumption of some of
selected products with respect to the level of urbanization.
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INTRODUCTION

Obesity in children and adolescents is a public health issue
in many countries and is the result of a chronic imbalance
between the energy supplied from food versus the energy
required for movement, vital functions and thermogenesis.
Obesity is treated as an important risk factor in the
development of chronic non-communicable diseases, which
contribute to a reduced quality of life and life expectancy.
As a multifactorial disease, in addition to genetics, which
can explain up to 30-40% of obesity cases, lifestyle habits,
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family, social, and environmental contexts can be predictors
of weight gain [1, 2, 3].

Among the environmental and behavioural factors, the
most important seem to be the following: poor diet, little
physical activity, a sedentary lifestyle, and sleep deficiency,
which is the reason for increasing ghrelin serum levels and
decreasing leptin hormone levels, leading to an increase
in appetite and consequent weight gain [4]. It is notable
that among the environmental factors affecting increasing
obesity rates, some of them are significant: the advertising
of food products, eating habits, availability of foods rich in
monosaccharides and disaccharides, and finally, cultural
changes [5, 6, 7]. Advertisements suggest an intake of highly
processed foods high in sugars and disaccharides (sweetened
drinks, chocolate bars, drinking chocolate, ice cream,
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sweetened yogurts, etc.). In the Polish psyche, sweets are
treated as a reward and a source of pleasure [8, 9].

Many factors for increased food consumption can be
explained from the make-up of society and, in particular,
the way in which social groups are organized. Undoubtedly,
a higher density of fast food restaurants and convenience
stores located close to residential areas, usually offer
the same and highly caloric food [10]. Area-based or
neighbourhood socio-economic deprivation is also associated
with physical inactivity, poor diet and increasing risk of
obesity [11, 12].

Obesity poses a big and real threat to the health status of
individuals as well as to the health status of populations.
The economic consequences of obesity are both evident and
negative [13, 14]. Overweight and obesity in children and
adolescents increase the risk of breast, colon and prostate
cancer, heart disease, hypertension, Type 2 diabetes and
metabolic syndrome, as well as kidney and bladder cancer [15,
16]. The International Diabetes Federation (IDF) identifies
that untreated obesity and hypertension are components of
metabolic syndrome and raised mortality [17, 18].

Over the past several decades, obesity has become a major
global epidemic. In 1997, the World Health Organization
(WHO) officially defined obesity as a disease. Since 1980, the
number of obese Europeans has almost tripled, and in the
United States in 2010, more than two-thirds of adults were
overweight and one-third were obese [19].

According to a report by the Polish Central Statistics Office
(GUS), “Health status of the population in 2014”, more than
62% of men and 46% of women had excess body weight. More
than 44% of men were overweight and 18% were obese. As
for women, 30% were overweight and 16% were suffering
from obesity [20].

The epidemic of obesity in the adult population has been
accompanied by a rapid increase in the number of obese
childrenandadolescents. According to research by the National
Food and Nutrition Institute (Poland), the percentage of
children and adolescents who were overweight and obese in
Poland was under 9% in 1995 and over 11% in 2000. Studies
carried out in 2005-2006 on adolescents aged 11-15 living
in Warsaw, revealed that 18% of boys and 12% of girls were
overweight, and 3% of them were obese [21].

A study conducted by the National Food and Nutrition
Institute in 2010 (the study involved 1,255 children aged
9 living in the Mazowieckie, Podkarpackie, Opolskie,
Pomorskie and Wielkopolskie provinces in Poland) suggested
that nearly 19% of girls and over 17% of boys were overweight
and 4% of girls and more than 6% of boys were obese. In 2014,
the prevalence of abdominal obesity in rural boys and girls
was close to 11% and 9%, respectively [22]. The above data
suggest that overweight and obesity rates are escalating. The
dynamic growth of overweight and obesity resulting from
lifestyle and changes in dietary behaviours of society is also
linked to socio-economic changes occurring in individual
social groups and countries.

Studies on the impact of socio-economic conditions on
the occurrence of obesity in children and adolescents have
been undertaken in many countries, but the results are not
unequivocal [23, 24, 25, 26]. Diversity in the field of socio-
economic development occurs not only between individual
ethnic groups but also within groups in countries with a
multi-ethnic structure of society. Multi-ethnicity in most
cases implies belonging to social groups with diverse religious

and socio-economic status. Therefore, socio-cultural diversity
and economic status are taken into account by researchers
of obesity [27, 28, 29].

The relationship between the level of urbanization and
the occurrence of overweight and obesity is also a subject of
interest. In this case, the results of the research are also not
clear [30, 31, 32].

To determine the relationship between socio-economic
development, the level of urbanization, the consumption of
selected food products and the occurrence of overweight and
obesity is not a new problem. However, due to the changing
living conditions in Poland, the improvement of economic
status and changes taking place in the Polish psyche, it is
advisable that one continues to assess the phenomenon of
obesity and overweight as the effects of multifaceted changes
in Polish society.

OBJECTIVE

The aim of this study was to assess the relationships between
the prevalence of overweight and obesity and the level of
urbanization, the consumption of selected food products
and the socio-economic development within the different
provinces in Poland.

MATERIALS AND METHOD

The material used in this study is based on data published
by GUS for population, components of the Human
Development Index (HDI), urbanization level, average
monthly consumption of selected food products per person
and the percentage of people with obesity and overweight in
all the Polish provinces. These data reflect the years 2003 -
2014 [33, 34]. Data on the number of overweight and obese
people were taken from the GUS report “Health status of the
population in 2014” [20].

In this study, the terms ‘adolescents and young adults’ were
used to describe the group of people aged 15-29.

In order to illustrate the problem of obesity and overweight
in Poland in the most appropriate way, the following
subgroups within the population of people aged 15-29 years
were singled out: female overweight (FOW); female obesity
(FOB); male overweight (MOW); male obesity (MOB). Data
were taken from the GUS report “Health status of population
in Poland in 2014” [20] (Tab. 1).

In order to facilitate the data analysis, all Polish provinces
were divided into two groups according to their urbanization
levels. Provinces with more than 50% of inhabitants living
in urban areas (urbanization index > 0.50) were defined
as urban regions (predominantly urban), while provinces
with less than 50% of inhabitants living in urban areas
(urbanization index < 0.50) were defined as rural regions
(predominantly rural).

HDI is a synthetic measure that describes the effects of the
socio-economic development of countries and regions. This
index was introduced for the first time by the United Nations
for the purpose of international comparison. A method for
its calculation was presented in 1990 by a specialized agency
of the United Nations - the United Nations Development
Programme, and it is used to compare living conditions
[35, 36].



Annals of Agricultural and Environmental Medicine 2020, Vol 27, No 1

141

Maria Klatka, Ewa Zienkiewicz, Witold Kottataj, Tadeusz Zienkiewicz, Barbara Kottataj. Socio-economic development, level of urbanization and consumption...

Table 1. Aspects of the prevalence of obesity and overweight in the Polish provinces (2014)

Subpopulation of 15 -29-year-olds

Province  Population [thousand]
Total [thousand] MOW [thousand] MOB [thousand] FOW [thousand] FOB [thousand]

DLN 2908.5 3954 289 8.6 219 10.0
KPM 2090.0 3419 53.0 14.5 22.0 6.5
LUB 2147.7 3273 44.0 85 24.8 4.8
LBS 1020.3 161.5 271 4.5 15.7 4.5
LDz 2504.1 409.7 61.9 17.8 40.2 1.2
MLP 3368.3 464.8 754 55 13.7 -
MAZ 53345 882.6 1135 233 448 19.0
OPO 1000.9 168.9 263 0.4 13.9 0.9
PDK 2129.2 4311 56.2 12.7 20.2 5.6
PDL 1191.9 198.3 339 5.7 13.5 -
POM 2302.1 343.2 38.5 13.1 22.7 15.9
SKL 4585.9 736.7 101.1 13.1 553 22.7
SWK 1263.2 201.6 31.7 1.2 12.8 20
WMZ 1444.0 236.0 359 9.9 14.9 33
WLK 34726 623.6 80.5 155 46.5 12.5
ZPM 17154 298.0 32.0 33 13.8 8.1

Source: [33,34]

Provinces: DLN - Dolnoslgskie; KMP — Kujawsko-Pomorskie; LUB - Lubelskie; LBS — Lubuskie; LDZ - £édzkie; MLP — Matopolskie; MAZ — Mazowieckie; OPO - Opolskie; PDK - Podkarpackie; PDL —
Podlaskie; POM - Pomorskie; WMZ — Warmirsko-Mazurskie; SKL - Slaskie; SWK — Swietokrzyskie; WKL — Wielkopolskie; ZPM — Zachodniopomorskie.

FOW - Female overweight; FOB - Female obesity; MOW - Male overweight; MOB - Male obesity.

The HDI measures a country’s (or a region’s) average
achievement in three main aspects of human development:
longevity, knowledge (education), and a decent standard of
living (defined by GDP pc in Purchasing Power Parity, i.e.
gross domestic product per capita converted to international
dollars using purchasing power parity rates).

To determine the HDI values for Polish provinces, the
following indicators were taken into account to describe
the situation in the areas under analysis: fixed minimum
and maximum values for life expectancy (25/85 years),
a total enrolment rate (0-100%), reading and writing
comprehension (0-100%), GDP pc in Purchasing Power
Parity terms. Provinces were also divided into two groups
according to Human Development Index values. In order to
divide provinces into well and poorly developed regions, the
median value of the HDI (0.7575) was used.

Statistical analysis. The data obtained were presented as
mean + standard deviation (SD). Parametric statistics, the
t-test, and the Pearson correlation were used to analyse the
differences in scores between different groups of provinces
(urban vs. rural and poorly developed vs. well-developed) and
to find the proportional relationships between the number of
overweight and obese females and males in the population.

The level of statistical significance was set at p < 0.05. Data
were analysed using Statistica software, version 8.0.

To avoid ambiguity, the province names/abbreviations
were used: DLN: Dolno$laskie; KMP: Kujawsko-Pomorskie;
LUB: Lubelskie; LBS: Lubuskie; LDZ: Lodzkie; MLP:
Malopolskie; MAZ: Mazowieckie; OPO: Opolskie; PDK:
Podkarpackie; PDL: Podlaskie; POM: Pomorskie; WMZ:
Warminsko-mazurskie; SKL: Slaskie; SWK: Swietokrzyskie;
WKL: Wielkopolskie; ZPM: Zachodniopomorskie.

In the case of milk (litres) and eggs (units), units of
measurement were converted to kilograms/grams.

RESULTS

In order to conduct comparative studies, data concerning the
prevalence of obesity and overweight in males and females
15-29 years of age, were calculated as a percentage of obese
and overweight persons of the total population. Data and
indicators describing the degree of urbanization (UBRI) and
living standards (HDI) in the Polish provinces are shown
in Table 2.

Table 2. HDI and URBI index values and data describing the prevalence
of overweight and obesity in the study group (15-29-year-olds), by Polish
provinces (2104)

Province HDI URBI MOW [%] MOB[%] FOW [%] FOB[%]
DLN 0.760 0.701 0.994 0.296 0.753 0.344
KPM 0.752 0.605 2.536 0.694 1.053 0311
LUB 0.755 0.466 2.049 0.396 1.155 0.223
LBS 0.755 0.635 2.656 0.441 1.539 0.441
LDZ 0.752 0.640 2472 0.711 1.605 0.048
MLP 0.765 0.492 2.238 0.163 0.407 -
MAZ 0.781 0.646 2.128 0.437 0.840 0.356
OPO 0.756 0.523 2.628 0.040 1.389 0.090
PDK 0.755 0.414 2.640 0.596 0.949 0.263
PDL 0.761 0.604 2.844 0.478 1.133 -
POM 0.768 0.660 1.672 0.569 0.986 0.691
SKL 0.759 0.780 2.205 0.286 1.206 0.495
SWK 0.757 0.450 2.510 0.095 1.013 0.158
WMz 0.754 0.597 2.486 0.686 1.032 0.229
WLK 0.762 0.559 2.318 0.446 1339 0.360
ZPM 0.758 0.688 1.865 0.192 0.804 0.472

Source: own calculations using data from [33,34]

Provinces: DLN - Dolnoslaskie; KMP - Kujawsko-Pomorskie; LUB - Lubelskie; LBS - Lubuskie; LDZ
—toédzkie; MLP — Matopolskie; MAZ — Mazowieckie; OPO - Opolskie; PDK - Podkarpackie; PDL -
Podlaskie; POM - Pomorskie; WMZ - Warmirsko-Mazurskie; SKL - Slaskie; SWK - Swietokrzyskie;
WKL - Wielkopolskie; ZPM - Zachodniopomorskie.

FOW - Female overweight; FOB - Female obesity; MOW - Male overweight; MOB — Male obesity.



142

Annals of Agricultural and Environmental Medicine 2020, Vol 27, No 1

Maria Klatka, Ewa Zienkiewicz, Witold Kottataj, Tadeusz Zienkiewicz, Barbara KoHataj. Socio-economic development, level of urbanization and consumption...

Table 3. Average monthly consumption of selected food products per person (2014)

Province BLerzc(ihaJ:i [Gl:ga]m Meat [kg] Fish [kg] Oils Fkngc]i fats Fruits [kg] Veg[ekt;]bles Sugar kg] Fres[:gn]wilk* Cheese[kagr}d Curd Egs* [kg]
DLN 5.84 5.15 0.31 1.28 3.7 9.08 1.02 3.14 0.94 1.20
KPM 6.38 5.77 0.37 1.27 332 8.83 1.19 3.59 0.74 1.20
LUB 6.91 5.38 0.31 1.22 3.82 10.17 147 3.65 0.78 1.35
LBS 6.05 5.66 0.31 1.30 3.62 9.1 1.10 3.56 0.81 1.19
LDz 6.65 5.82 0.34 1.25 3.87 10.02 1.46 3.06 0.79 1.40
MLP 6.41 4.92 0.29 1.15 337 8.88 1.48 3.69 0.85 1.23
MAZ 6.06 5.15 0.34 1.08 4.00 8.80 1.12 3.1 0.86 1.14
OPO 6.13 5.02 0.30 127 3.23 9.30 0.98 3.12 0.76 1.21
PDK 7.8 4.79 0.23 1.25 333 9.63 1.46 3.96 0.89 1.35
PDL 6.23 6.50 0.47 1.18 3.88 1035 1.28 3.90 0.71 1.29
POM 527 5.03 0.30 1.14 3.59 8.08 0.82 3.36 0.85 1.04
SKL 6.24 5.25 0.39 1.24 3.46 8.24 0.99 2.61 0.83 1.19
SWK 7.81 5.91 0.29 1.29 3.84 10.82 1.61 3.51 0.69 1.38
WMz 5.60 5.56 0.36 1.19 3.24 8.46 1.08 3.32 0.67 1.10
WLK 6.04 4.79 0.30 1.26 3.08 7.7 113 2.80 0.76 0,98
ZPM 6.13 5.81 0.34 1.24 3.99 9.80 0.99 3.32 0.84 1.24
Source: [34];

Provinces: DLN - Dolnoslgskie; KMP — Kujawsko-Pomorskie; LUB - Lubelskie; LBS — Lubuskie; LDZ - £ddzkie; MLP — Matopolskie; MAZ - Mazowieckie; OPO - Opolskie; PDK - Podkarpackie; PDL —
Podlaskie; POM — Pomorskie; WMZ — Warminsko-mazurskie; SKL — Slaskie; SWK — Swietokrzyskie; WKL - Wielkopolskie; ZPM - Zachodniopomorskie.
*- Due to the fact that the density of milk varies between 1029-1033g at a temperature of 20°C (the weight of 1 litre of milk may be within limits of 1029 and 1033 grams), in order to standardize

calculations, it was assumed that 1 litre of milk was equal to 1.03 kilograms. In the case of eggs, it was assumed that the L category egg weighed 569.

Because of the fact that obesity is a consequence of the
longer-term imbalance between calorie requirements and
supply, the consumption, measured as 1 kg per capita, of
various types of foods in particular provinces is presented
in Table 3.

The data obtained did not show a statistically-significant
correlation between the number of overweight and obesity
cases and the socio-economic development of the region
(HDI). The study showed no dependency between the
number of overweight and obesity cases in the group of
adolescents and young adults, and the degree of urbanization
(URBI) (Tab. 4).

No statistically significant differences were found, neither
quantitative nor as percentage of obese and overweight men
and women, living in urban and rural regions (Tab. 5).

The study does not explicitly indicate a relationship between
the occurrence of overweight or obesity in the studied
subgroups in well and poorly-developed areas (Tab. 6).

The data collected in Table 7 present a strong negative
correlation between the consumption of sugar and the level

Table 4. Table of correlations: URBI, HDI, and obesity as well as overweight
occurrence indicators

Name of Index FOW FOB MOow MOB
-0.4574 0.2893 -0.3256 -0.1568
HDI
p=.086 p=.296 p=.236 p=.577
0.1781 0.5009 -0.3911 0.2087
URBI
p=.525 p=.057 p=.149 p=.455

Source: Own calculations;
p - p-value; FOW - Female overweight; FOB - Female obesity; MOW - Male overweight; MOB
- Male obesity; HDI - Human Development Index; URBI - Urbanization Index

of urbanization (-0.710; p=0.002). Moderate negative and
statistically significant correlations between the level of
urbanization and bread and grain product consumption
(-0.642; p=0.007) and fresh milk consumption (-0.594;
p=0.015) were observed. A statistically significant correlation
was found between URBI and fish consumption (0.550;
p=0.027). In the relation of HDI levels and consumption of
oils and fats, a strong negative and statistically significant

Table 5. Prevalence of overweight and obesity among adolescents and young adults in urban and rural regions

Parameter Subgroup Urban population [mean+SD] Rural population [mean+SD] p
MOow 52.72+28.98 51.83+16.13 0.101
Average number of overweight and obese cases in a MOB 10.8146.37 6.98+4.20 0.875
region
[thousand] Fow 27.10+14.56 17.88+4.91 0.483
FOB 9.51+£7.16 4.13+2.33 0.297
Parameter Subgroup Urban population [mean] Rural population [mean] p
MOwW 2.08 2.36 0.703
Average percentage of overweight and obese MOB 0.44 031 0.560
inhabitants in a region
) FOW 1.14 0.88 0.092
[%]
FOB 0.32 0.16 0.668

Source: Own calculations.

FOW - Female overweight; FOB — Female obesity; MOW — Male overweight; MOB - Male obesity.
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Table 6. Prevalence of overweight and obesity in well and poorly-developed areas

Parameter Subgroup Well-developed areas [mean+SD] Poorly-developed areas [mean+SD] p
FOW 62.98+31.69 42.01£12.92 0.126
Number of overweight and obese cases in a province FoB 11.01£6.16 8.69+5.88 0.113
[thousand] MOW 29.03+15.98 20.56+8.41 0236
MOB 14.70+£7.73 3.60+1.95 0.217
Parameter Subgroup Well-developed areas [mean] Poorly-developed areas [mean] p
FOW 1.80 2.50 0.520
Percentage of overweight and obese cases in a province FoB 036 046 0.565
%] MOW 093 1.22 0.082
MOB 0.34 0.22 0.467

Source: Own calculations.

FOW - Female overweight; FOB — Female obesity; MOW — Male overweight; MOB - Male obesity.

Table 7. Correlation for average monthly consumption of selected food products per person, URBI, HDI indexes values and parameters describing
obesity as well as overweight prevalence among teenagers and young adolescents in Poland

aGr:ZUPS Bread and Grain Products Meat [kg] Fish [kg] Oils and fats Fruits (k] Vegetables Sugar [kg] Fresh milk  Cheese and Curd Egs [kg]
Indexes [kg] tka] [ka] tka] tka]
0.289 0.072 0.087 0.039 -0.388 0.046 0.407 0.221 -0.511 0.135
Fow p=.277 p=.790 p=.748 p=.885 p=.137 p=.865 p=.118 p=411 p=.043 p=617
-0.2268 0.139 0.1962 -0.159 -0.108 -0.224 -0.001 0.145 -0.116 -0.108
Fos8 p=.398 p=.608 p=.466 p=.556 p=.691 p=.405 p=.999 p=.591 p=.667 p=.688
0.0276 0.236 0.149 0.473 -0.091 0.055 -0.065 -0.293 -0.387 0.064
Mow p=.919 p=.380 p=.580 p=.064 p=.737 p=.841 p=.809 p=.271 p=.139 p=2812
0.005 0.246 0.378 -0.385 0.053 0.180 0.302 0.457 -0.093 0.128
Mos p=.985 p=.358 p=.148 p=.140 p=.845 p=.504 p=.256 p=.075 p=.732 p=.634
-0.332 -0.320 0.019 -0.788 0.268 -0.334 -0.257 -0.184 0.373 -0.451
Aol p=210 p=.227 p=.944 p<.001 p=315 p=.206 p=336 p=.495 p=.155 p=.079
-0.642 0.192 0.550 -0.095 0.250 -0.399 -0.710 -0.594 0.263 -0.375
vrel p=.007 p=.476 p=.027 p=.725 p=.350 p=.126 p=.002 p=.015 p=.324 p=.151

Source: Own calculations;

FOW - Female overweight; FOB - Female obesity; MOW - Male overweight; MOB - Male obesity; HDI - Human Development Index; URBI - Urbanization Index.

correlation was noted (-0.788; p < 0.001). In the group of
overweight women, a moderate negative and statistically
significant correlation was noted (-0.511; p=0.043) in cheese
and curd consumption.

Selected food consumption trends in Poland in the
years 2003-2014 were analysed. For this purpose, the data
published by the GUS in Poland were assessed [48]. It was
particularly interesting to study the spatial diversity of the
consumption of selected food products (Fig.1). The variability
index for most products remained below 10%. The only
variability indices above 10% were for fresh milk (11.3%), fish
(15.8%) and sugar (18.8%); however, the differences expressed
by these values were insignificant.

The variability indices of selected products consumed
represented in Figure 1 are characterized in most cases by a
certain stability. A significant increase of the variability index
for sugar consumption is recorded. However, low values in
the variability index of the consumption of selected products,
indicate a low regional diversity of the consumption of these
products in general. This means that Poland is homogeneous
in this respect.

The range of the phenomena of obesity and overweight in
Poland as the total mean percentage of overweight and obese
people in the study age group and the level of the Human
Development Index is illustrated in Figure 2.

The graphic description of the problem shows that in terms
of the prevalence of obesity and overweight, Poland is not a
homogeneous country. The phenomenon of overweight and
obesity, measured by the total structural mean of obese and
overweight people aged 15-29 in the population of the regions
studied, in most cases occurs in poorly developed areas:
LBS - 5.08%, LDZ - 4.84%, KPM - 4.58%, PDK - 4.45%,
WMZ - 4.43%, OPO - 4.15%, LUB - 3.82%, SWK - 3.78%.

0,020

0,000 : : : r . r : T x : )
2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014
=—Bread and Grein Products === Meat Fish
= «Qilsand fats w— Fruits = «Vegetables
Sugar ———Milk === Cheese and curd
- aEps

Figure 1. Variability indexes for selected foods consumed in Poland 2003-2014
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However, its high level is also noticeable in regions where
the HDI exceeds the median: WLK - 4.46%, PDL - 4.46%,
SKL - 4.19%, POM - 3.92%, MAZ - 3.76% (Fig. 2).

POM - 3,92%18

Y \WMZ - 4,43%

| 'ZPM - 1,49%

KPM - 4,59%
‘
LBS - 5,08%

LDZ - 4,84% 3 LUB - 3,82%

Legend OFO-4,15%
v
HDI

[ 0.7520 - 0.7575
[ 0.7575 - 0.7810

U SMLP - 2,81%

Figure 2. Socio-economic development level (as HDI value) and
prevalence of obesity (as the total structural mean of overweight and
obese peoplein the study age group in each province) in the adolescent
and young adult population across Poland

DISCUSSION

Obesity is not just an aesthetic problem, it is a health
hazard. The problem has become increasingly visible in all
developed and many economically developing countries,
including Poland. It is difficult to explain this by analysing
the economic conditions alone. It appears that some other
factors, e.g. cultural and historical, and even the long-lasting
consequences of Prussian, Austrian and Russian annexations
of Polish territory (1772-1918) should also be taken into
consideration [37, 38].

The high values of standard deviations describing the
prevalence of overweight and obesity among male and female
subjects living both in urban and rural areas suggest the
heterogeneity of the studied areas. The variety observed in
terms of obesity and overweight, both in rural and urban
areas (high SD values), may suggest that all Polish territory
is heterogeneous in terms of quality of life, and this variety
applies to both urban and rural areas. Although the results
obtained are statistically insignificant, taking into account
absolute numbers, the number of adolescents and young
overweight men and women living in highly urbanized
areas is slightly higher than the number of overweight men
and women living in rural areas. The same can be said
for structural indicators, with the exception of the urban
population of overweight men. This may suggest that the
urban population aged 15-29 may be treated as a risk group
for obesity and overweight [39].

A similar situation occurs in the case of well and poorly
developed areas. High values of standard deviation of obese
and overweight people are also noticeable here, which indicates
a quite significant dispersion of the studied phenomenon in
well and poorly developed areas. If the internal structure of

the Polish provinces (e.g. Wielkopolskie province) are taken
into account, this interpretation appears to hold true logical.
The heterogeneity of poorly and economically well-developed
areas in terms of obesity and overweight in Poland is not
an isolated case, a similar situation also occurs in several
other European countries [40]. The presented study confirms
results previously published by other authors dealing with
the problem of excess body weight [41, 42].

In Poland, unlike in many countries (developed as
well as many developing ones), the incidence of obesity
and overweight is not closely correlated with the socio-
economic development of regions expressed by the Human
Development Index value [43, 44]. Itis also difficult to observe
a trend similar to that observed in some Latin American
countries, where the prevalence of overweight girls decreases
in well-developed regions [23, 24].

The results of the study did not reveal a significant
correlation between the number of obese females and males
and socio-economic development (HDI values (Tab. 4). The
data obtained indicate that in Poland males aged 15-29 years
suffer from overweight or obesity more often than females.
The quantitative and structural indicators for overweight in
rural and urban areas (Tab. 5) are twice as high for men than
for women. Such a phenomenon is observed in many highly-
developed countries, such as the USA, Canada [45, 46] and
Western and Central Europe. However, in Eastern Europe,
North Africa, the Middle East, the Asian-Pacific Region, as
well as in Central and South America, the number of obese
women exceeds the number of obese men [26, 32, 47].

Almost all over the world, obesity rates are rising, though
notas rapidly or as significantly as in the USA where roughly
two out of three American adults are overweight or obese
(69%), and one out of three are obese (36%). There are
indications suggesting that poor eating habits are the reason
for this phenomenon [25, 48].

The results of this study (Tab. 3) suggest that the eating
habits of men and women living in different Polish provinces
are quite similar. From the results obtained, Poland is a
homogeneous country in terms of its eating habits. The
differences in eating habits depend more on economic status
and degree of urbanization than on the region of Poland
where an individual lives (Tab. 3; Tab. 7).

CONCLUSIONS

—

.Both in rural and urban areas, the differences between
quantitative and structural indicators for overweight and
obese subgroups are not statistically significant.

2.The study did not confirm a statistically significant

relationship between the prevalence of overweight or
obesity and the socio-economic development of regions
expressed by the Human Development Index.

3. The results of the study indicate existing dependencies of

the consumption of some of selected products, especially

sugar and bread and grain products, in respect to the level
of urbanization.
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