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Abstract
Background. Obesity accounts in contemporary world as serious health issue, and constantly growing percentage 
of people with excessive body mass entail noticeably higher wide spreading of obesity comorbidities like: hyper-
tension, heart diseases, diabetes and cancers. About the rate of an issue may condemn the fact that in recent two 
decades the amount of people with excessive body mass had tripled. Furthermore, the amount of bariatric surger-
ies is increasing, which stays the sole effective method of treatment the pathological obesity. The most influential 
factor in wide spreading overweight and obesity are exogenic modified factors, among which, bad nutrition habits, 
highly energetic and improperly combined everyday meals and low physical activity are crucial. Mortality con-
nected with obesity derives from the more frequent occurrence of circulatory system diseases.
Objectives, Material and Methods. The aim of the work was to present the occurrence of overweight and obe-
sity amongst 14540 patients hospitalized in 1st Department of General and Endocrinological Surgery, Medical 
University of Bialystok during last ten years. 
Results. Overweight was diagnosed in 51.8% of women and 52.2% of men and obesity regarded 18.63% of women 
and 17.6% of men. Wide spreading of morbid obesity was from 1.26% among women and 1.6% among men.
Conclusions. What is more, the influence of particular environmental factors on BMI values had been assigned, 
taking into consideration age, gender, education level and place of living. It also has been noticed that patients 
with low level of education as well as those living in cities stored higher proneness to overweight and obesity. The 
increase in excessive body mass occurrence with age had also been observed particularly in over 50 years olds (Adv 
Clin Exp Med 2010, 19, 3, 369–378).
Key words: overweight, obesity, epidemiology and environmental factors.

Streszczenie
Wprowadzenie. Otyłość jest poważnym problemem zdrowotnym we współczesnym świecie, a stale powiększający się 
odsetek ludzi z nadmierną masą ciała pociąga za sobą znacznie większe rozpowszechnienie chorób związanych z otyło-
ścią: nadciśnienia, chorób serca, cukrzycy i nowotworów. O skali problemu może świadczyć to, że w ciągu dwóch ostat-
nich dziesięcioleci liczba ludzi z nadmierną masą ciała potroiła się. Zwiększa się również liczba operacji bariatrycznych, 
pozostających jedyną skuteczną metodą leczniczą w przypadku otyłości patologicznej. Największe znaczenie w rozwoju 
nadwagi i otyłości odgrywają modyfikowalne czynniki egzogenne, wśród których główną rolę odgrywają złe nawyki żywie-
niowe, wysokokaloryczne i nieprawidłowo skomponowane codzienne posiłki i mała aktywność fizyczna. Umieralność 
związana z otyłością wynika przede wszystkim ze znacznie częstszego występowania chorób układu krążenia.
Cel pracy, materiał i metody. Przedstawienie występowania nadwagi i otyłości wśród 14540 pacjentów hospitali-
zowanych w I Klinice Chirurgii Ogólnej i Endokrynologicznej w ciągu ostatnich 10 lat. 
Wyniki. Nadwagę stwierdzono u 51,8% kobiet i 52,2% mężczyzn, otyłość dotyczyła 18,63% kobiet i 17,6% męż-
czyzn, a rozpowszechnienie otyłości olbrzymiej wynosiło od 1,26% wśród kobiet i 1,6% wśród mężczyzn. Określono 
również wpływ wybranych czynników środowiskowych na wartości BMI, uwzględniając wiek, płeć, wykształcenie 
i miejsce zamieszkania.
Wnioski. Stwierdzono, iż pacjenci niewykształceni i mieszkający w miastach mają większą skłonność do nadwa-
gi i otyłości. Zaobserwowano również wzrost występowania nadmiernej masy ciała wraz z wiekiem, szczególnie 
zaznaczony po 50. r.ż. (Adv Clin Exp Med 2010, 19, 3, 369–378).
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Obesity is a widespread health problem which 
appeared rather recently in the second half of 
the 20th century and at the beginning of 21st cen-
tury. Since then the highest rate of increasing the 
amounts of people affected by the disease were ex-
pected. The main causes are connected with the 
social-economic development and with the rise of 
living standards, especially in Western Europe and 
USA [1]. In industrialized countries, it brings ad-
verse health causes in population, in form of exces-
sive body mass and correlated hypertension, heart 
diseases, diabetes and cancers – the main reason of 
mortality. Obesity issue had emerged recently also 
in less affluent countries, like for instance African 
countries, where starvation was observed. In 1997, 
recognition of obesity by World Health Organiza-
tion (WHO) as a social disease had enlighten the 
scale of an issue-increasing in a terrifying high 
pace population of people with an excessive body 
mass and immediate need of taking preventive 
actions. Especially when patients are not aware 
of the dangers, which enlargement of body mass 
above the average rate can trigger. What is more, 
according to the results of Fontaine’s investiga-
tion, the time of living at 20-year-old patient with 
BMI > 45 is shorter of 13 years in case of men and 
8 years in case of women in respect to the same age 
and gender with BMI 24 [2, 3]. Obesity classifica-
tion according to WHO is based mainly on body 
mass index (BMI), calculated as a quotient of body 
mass (kg) and squared height (m2). Overweight is 
recognized when BMI is between 25 and 29.9 kg/
m2, obesity is when BMI value is higher than 30 
kg/m2 and morbid obesity when BMI > 40 kg/m2. 
Research had shown that BMI, as well as another 
applied index – waistline perinder (OT – average 
for men < 94 cm, for women < 80 cm) – reliably 
estimates total fat mass. Although, better index of 
development of cardiovascular diseases and occur-
rence of metabolic complications is still the mea-
surement of waistline perinder, because it reflects 
appropriately the amount of visceral fat metaboli-
cally active [3–5].

Pathophysiology of obesity has multiagent 
base and it does not depend only on consumption 
of excessively large amounts of calories. The most 
frequently, for the development of overweight and 
obesity exogenous factors are responsible, among 
which improper nutrition habits, high rate of calo-
ries and improper content of daily meals (meals of 
huge volume with energy extraction from fat), low 
physical activity not comprehended with caloricity 
of partaken meals are of the basic significance. Oc-
currence of obesity is obviously connected with the 
genetic predisposition to gain excessive body mass. 
Conducted research proved that at least 20 genes 
are responsible for incidence of obesity. In recent 

years a few hormones of huge significance in appe-
tite regulation had been discovered, among which 
are: leptin, ghrelin, adipopectin. Decline in the last 
one is strictly connected with BMI increase, dis-
lipideamia and elevated cardiac and metabolic risk 
[6–11]. The etiology of excessive gathering of fat in 
majority of cases are metabolic disorders. Today 
it is known that fat tissue is an endocrinologically 
active organ constituting the main area of gluco-
corticoids and sex hormones metabolism [12, 13]. 
Primary hormonal disturbances leading to the de-
velopment of obesity are among others: Cushing 
syndrome, hypothyroidism, gonadal failure. Re-
ception of psychotropic medicines, steroids or oral 
antidiabetics may be connected with gaining body 
mass. There are also proves confirming the role 
of psychological predispositions which provide to 
creating particular nutrition canons and have its 
share in development of obesity [11, 14]. 

Obesity as an excessive gathering of fat, re-
sulted in positive energy balance is not entirely 
problem of acceptation one’s own body, it affects 
adverses basically the health condition and causes 
the increase of mortality. Nowadays, statistics 
showed that 1 million of deaths in 1 year in Eu-
rope is caused by obesity and its comorbidities 
[15], while in USA it is 300 000 deaths a year en-
gendered by obesity complications [16]. Research 
proved that comparing with person with BMI be-
tween 20 and 25, the death risk for person with 
BMI > 35 is doubled and for person with BMI  
> 40 increases in even tenfold [17]. Mortality con-
nected with obesity stems mainly from more fre-
quent occurrence of circulatory system diseases 
(hypertension, coronary heart disease, myocardial 
infarction, pulmonary thromboembolism) [18]. 
According to the 2002 WHO report, 16.7 million 
people in the world died of circulatory system 
diseases [19] and obesity is recognized as one of 
the main modificated factors of ischaemic heart 
disease according to classification of American 
Heart Association [20]. As documented risk factor 
for alimentary and respiratory system diseases, it 
acts a key role in the development of diabetes type 
II and dislipidemy, simultaneously enlarging the 
risk of diabetes of about 77% in case of women and 
64% in case of men [21, 22]. Abdominal obesity 
is according to International Diabetes Federation, 
the basic criterion metabolic syndrome [23]. Con-
nection between obesity and increased incidence 
of cancers, among others: endometrial cancer, 
ovary, breast, cerical, prostate, large intestine and 
choleic cancer is not investigated yet but as one of 
main causes of carcinogenesis insulin resistance is 
given, which is in turn stimulating concentration 
of insulin dependable height factors increase. It 
could be comforting that research showed that the 
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loss of 10% of body mass causes over 40% decrease 
in mortality from obesity, 10 mm Hg decrease in 
systolic pressure and diastolic pressure in patients 
with hypertension and 40–60% decrease in diabe-
tes incidence. Discovering appropriate new meth-
ods for reducing body mass is of huge importance. 
Obesity treatment has to begin with educating the 
patient to change the lifestyle-introducing appro-
priate diet and regular physical activities. Fat tissue 
reduction through physical activities diminishes 
the frequency of diabetes occurrence, insulin re-
sistance and lowers arterial pressure [24]. Caloric 
contents in diurnal food ration should be lower 
than 1000 kcal for women and 1200 kcal for men, 
which assure slow and progressive weight reduction 
in about 1 kilogram per week [25]. As a supportive 
treatment psychotherapy enhancing motivation to 
struggle with the disease is recommended. When 
the lack of effectiveness in behavioral therapy, 
conducted for 6 months for patients with BMI > 
30 kg/m2 with simultaneous coexistence, such risk 
factors as diabetes, ischaemic heart disease, arte-
rial hypertension or dislipidemy, pharmacothera-
py ought to be considered (Corlistat, Sibutramin). 
However, crucial in case of pharmacological treat-
ment is that it should be supported by the change 
of a lifestyle [26] (Table 1).

Research indicated that methods of conserva-
tive treatment of obesity may give only 5% and the 
most frequent short term of body mass reduction 
[27]. In case of conservative treatment failure dur-
ing 2–5 years in patients with pathological obesity, 
there is an indication to institute surgical treat-
ment. Bariatric surgery launched in the first half 
of 20th century with observation of body mass 

reduction in patients after partial resection of 
small intestine in last few decades progressed no-
tably improving surgical procedures effectiveness 
and safety, which was somewhat connected with 
introducing of laparoscopic techniques. For sur-
gical obesity treatment one may qualify a patient 
with BMI permanently higher than 40 kg/m2 or 35 
kg/m2 when additional diseases coexist: diabetes, 
hypertension, heart diseases, chronic obstructive 
pulmonary disease, osteoarthrosis and spine de-
generation disease, sleep apnea. In case of surgical 
obesity treatment IFSO recommends two types of 
procedures: restrictive and excluding. First group 
of procedures reducing food intake includes ver-
tical gastric resewing sp. Mason’s (VGB), putting 
regulative gastric banding as well as sleeve gastric 
resection (gastrectomy) (SG). Second group of 
procedures relies on partial excluding of digest 
passage. To achieve this aim following procedures 
are undertaken: RYGB, BPD and duodendal switch 
(DS) [28]. Among little amount of possibilities to 
provide the surgical treatment of obesity the most 
commonly employed are RYGB and lAGB [29]. 
Currently, among the recommended bariatric pro-
cedures on XII International Congress (FSO) 207 
in Porto, appeared lAGB, RYGB and Scopinaro 
operation (BPD) as well as laparoscopic sleeve gas-
trectomy [30].

Material and Methods
In The 1st Department of General and Endocri-

nological Surgery, Medical University of Bialystok 
during last 10 years (1998–2008) 14540 patients 

Table 1. Medicines applied in obesity treatment

Tabela 1. leki stosowane w leczeniu otyłości

Aim (Cel) Activity (Działanie) Medicines (leki)

Decreasing apetite
(Ograniczające apetyt)

stimulating adrenergic receptors in CNS benzfetamin, mazindol

stimulating serotoninergic receptors in CNS dexfenfluramin, fenfluramin

adrenergic-serotoninergic medicines sibutramin

Stimulating thermogenesis
(Stymulujące termogenezę)

thyroid hormones

sympatykomimetics

medicines stimulating B-adrenergic receptors

Impeding absorbtion
(Zwalniające wchłanianie)

inhibitors of gastro-intestinal lipase orlistat

fatty substitutes olestra

inhibitor of alpha-glikozydase akarboza

Hormonal medicines
(Steroidy)

leptin analogs

neuropeptide Y antagonists
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were hospitalized, age 17–92 years old (average 
age – 48.5 years old). Investigated group consists 
of 8554 women and 5986 men, which was respec-
tively 58.8% and 41.2% of all patients (Fig. 1). 

Among patients hospitalized in the Department 
9652 lived in a city, which was 66.4% of all patients 
4888 patients lived in a country, which constituted 
33.6% of general amount of patients. In the city as 

well as in the country, the proportion of women to 
men was comparable and amounted 1.44:1 in the 
city and 1.4:1 in the country (Table 2).

Among all the patients hospitalized in the De-
partment 2711 achieved higher education level, 
average – 6861, and elementary 4968, which con-
stituted respectively 18.6%, 47.2% and 34.2% of 
general amount of patients (Fig. 2). 

Results
Patients hospitalized in the Department were 

classified according to body mass index (BMI) 
(Table 3). Exerting BMI over 25 kg/m2 as a crite-
rion, excessive body mass was diagnosed in 6133 
(71.69%) of women and 4274 (71.4%) of men. 
Overweight regarded 4431 of women and 3125 
of men, therefore frequency of overweight occur-
rence for women amounted respectively 51.8%. 
Proportion of obese men was minimally higher 
and amounted 52.2%. Patients with BMI 30–40 
constituted visibly higher proportion in group 
of women respectively to group of men. 1594 
(18.63%) of women were obese, men relatively  
– 1053 (17.6%). Among patients with BMI > 40 in-
versed proportion was noticed. Proportion of men 
with morbid obesity appeared higher, 96 (1.6%), as 
compared with group of women, 108 (1.26%) with 
the same BMI. Among all hospitalized patients: 
3996 (27.48%) had appropriate body mass, includ-
ing 2338 (27.33%) of women with accurate BMI 
and 1658 (27.2%) of men with regular body mass.

Patient’s population treated in the Department 
divided according to the place of living. Among 
citizens of huge urban agglomerations overweight 
was diagnosed at 3080 (54.30%) of women and 
2171 (55%) of men. Percentage of people with over-
weight, living in the country was lower of about 
7.5% in group of women and 6.9% in group of men 
(the amount of women with overweight – 1341  
– 46.8%, men – 954 – 47.1%). Obesity among urban 
population affected 1107 women and 1149 men (re-
spectively 19.5% and 19%) and was, relatively to ru-
ral population, noticeably higher in group of men of 
about 4% (obese men constituted 30 – 15%). In this 
group, 487 (17%) women living in a country were 
obese. Pathological obesity was diagnosed in men 
and women living in a country, with comparable fre-
quency. BMI > 40 was stated in 23 (0.8%) of women 
and 15 (0.7%) of men inhabiting country. Among 
patients living in a city, 166 had diagnosed morbid 
obesity: 85 (1.5%) women and 81 (2%) men.

What is important is that overweight and obe-
sity occur more frequently with patients living in 
a big city, women and men as well. What is more, 
percentage of pathological obesity is higher two-

59%

41%

women (kobiety) – 8554

men (mężczyźni) – 5986

34%

47%

19%

primary (podstawowe) – 4968
secondary (średnie) – 6861
higher (wyższe) – 2711

Fig. 1. Division of investigated group of patients 
according to the gender

Ryc. 1. Podział hospitalizowanych pacjentów ze 
względu na płeć

Fig. 2. Differentiation of investigated groups of 
patients according to education

Ryc. 2. Podział hospitalizowanych pacjentów ze 
względu na wykształcenie

Table 2. Partition of patients according to the place of 
living

Tabela 2. Podział pacjentów ze względu na miejsce 
zamieszkania

Sex (Płeć)
City (Miasto) Country (Wieś)

n % n %

Women 
(Kobiety)

5687 59.0 2865 58.5

Men 
(Mężczyźni)

3963 41.0 2023 41.5

General 
(Ogółem)

9652 66.4 4888 33.6
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fold amongst men and almost threefold higher 
amongst women descended from cities comparing 
to those living in the country (Table 4).

Extensive results of the overweight, obesity 
and morbid obesity occurrence amongst patients 
hospitalized in the Department depending on edu-
cation had proved that percentage of patients with 

excessive body mass was the highest with average 
educational level in group of women and men as 
well. Overweight concerned 2211 female patients 
and 1557 male patients which constituted 50% of 
hospitalized women and men. The amount of obese 
women with average level of education consisted 
of 752 (47%) and men – 476 (45.2%). Percentage 

Table 4. Occurrence of overweight, obesity and morbid obesity in the city and in the country

Tabela 4. Częstość występowania, nadwagi, otyłości i otyłości patologicznej w mieście i na wsi

BMI Country (Wieś) City (Miasto)

Women Men Women Men

Overweight: 25–30 (Nadwaga) 1341 46.8% 954 47.1% 3080 54.3% 3080 54.3%

Obesity: 30–40 (Otyłość) 487 17.0% 304 15.0% 1107 19.5% 1107 19.5%

Morbid obesity: > 40  
(Otyłość olbrzymia)

23   0.8% 15   0.7% 85   1.5% 85   1.5%

Table 3. Classification of patients according to BMI. Frequency of overweight, obesity and morbid obesity occurrence 
among women and men

Tabela 3. Klasyfikacja pacjentów ze względu na BMI. Częstość występowania nadwagi, otyłości i otyłości olbrzymiej wśród 
kobiet i mężczyzn

Women (Kobiety)
n – 8554

Men (Mężczyźni)
n – 5986

BMI amount 
(liczba)

% BMI amount 
(liczba)

%

Body mass under regular rate 
(Niedowaga)

< 19 83 0.97 < 20 52   0.9

Regular body mass 
(Prawidłowa masa ciała)

19–24 2338 27.33 20–25 1658 27.7

Overweight (Nadwaga) 25–30 4431 51.8 26–30 3125 52.2

Obesity  
(Otyłość)

30–40 1594 18.63 30–40 1053 17.6

Morbid obesity  
(Otyłość olbrzymia)

> 40 108 1.26 >40 96   1.6

Table 5. Occurrence of overweight, obesity and morbid obesity according to education

Tabela 5. Występowanie nadwagi, otyłości i otyłości patologicznej w zależności od wykształcenia

BMI Education (Wykształcenie)

Elementary (Podstawowe) Secondary (Średnie) Higher (Wyższe)

women men women men women men

Overweight: 25–30  
(Nadwaga)

n 1841 1322 2211 1557 379 246

%        41.5     42     50    50 8.5    8

Obesity: 30–40  
(Otyłość)

n   668   458   752  476 174 119

%    42       43.5    47       45.2    11     11.3

Morbid obesity: > 40  
(Otyłość olbrzymia)

n    51    49    45    40    12    7

%    47    51    42       41.7    11     7.3



R.H. Hady et al.374

of patients with excessive body mass and elemen-
tary level of education appeared comparatively 
high. What is more, morbid obesity with BMI > 
40 occurred the most frequently exactly among pa-
tients with elementary education level – 51 (47%) 
women and 51% men.

Women as well as men suffering overweight 
or obesity 1 to 5 times more rarely had higher 
education level than average or elementary. Men 
with BMI > 40 7 times more rarely had achieved 
elementary or higher education level (Table 5).

Among patients hospitalized in the Depart-
ment, 3 age groups were found: under 30 years 
old, between 30 and 50 years old and patients over 
50 years old. Percentage of patients with excessive 
body mass was rising as well as age. The highest 
percentage of patients with overweight and obesity 
is included in age group over 50 years old. Among 
those, obese women were 945 (59.3%) and men 
654 (62%). Even higher amount of elder people is 
observed in case of morbid obesity – 71 (66%) of 
women and 64 (63.5%) of men with BMI > 40 are 
over 50 years old. Obese patients under 30 years 
old constituted in comparison 168 (10.5%) in case 
of women and in case of men – 89 (8.5%). Morbid 
obesity was diagnosed respectively at 15 (14%) of 
women and 11 (11.5%) of men (Table 6). 

Discussion
Overweight and obesity became a common 

problem all over the world these days. Epidemi-
ology data from WHO presents that in 2005 1.6 
billion of adult patients (over 15 years old) had 
overweight and nearly 400 million of adults and 
20 million of children under 5 years old was obese 
and percentage of people with obesity is still ris-
ing. During last two decades the amount of people 
with excessive body mass had tripled. Recently ob-
served growth in frequency of obesity occurrence 

insists to particular monitoring epidemiological 
situation related with obesity wide spreading also 
in our country. Although, Poland in comparison 
to Western European countries and USA has the 
average amount of people suffering overweight 
and obesity, the analysis of epidemiological inves-
tigations over a span of recent several years give 
no doubts that in Poland according to world’s pro-
pensity, percentage of people with excessive body 
mass had grown especially in group of women [3, 
15, 22].

According to publicized in 2005 by National 
Multicentre Health Survey (WOBASZ) research, 
excessive body mass (BMI ≥ 25) was diagnosed at 
55.95% of investigated patients, therein 50.3% of 
women and 61.6% of men. In Poland, there is now 
1.5 million obese people with BMI > 35 and around 
300 000 with pathological obesity – BMI > 40 [39]. 
Overweight in the whole country population is 
more frequent in men (40.4%) than in women 
(27.9%). In turn, frequency of obesity occurrence 
in Poland was comparable in women (20.2%) and 
in men (20.6%). Morbid obesity (BMI ≥ 40) in 
the scale of whole country occurred more often 
in women (22%) than in men (0.6%) [35]. Recent 
results of WOBASZ program are the latest epide-
miological research gathered from representative 
test for the whole Poland and all of the voivoide-
ships concerning wide-spreading of obesity. It al-
lows to state that in comparison to the results of 
another research provided in Poland – NATPOl 
PlUS (2002) the percentage of population with ex-
cessive body mass had grown among women and 
men. Frequency of obesity occurrence enlarged of 
about 2% [32].

Comparing epidemiological situation of Po-
land with other European countries it is possible 
to formulate a corollary that wide-spreading of 
obesity issue in Poland is on the average level. 
Percentage of adults with overweight in particular 
European countries is around 28% in Uzbekistan 

Table 6. Occurrence of overweight, obesity and morbid obesity according to age

Tabela 6. Występowanie nadwagi, otyłości i otyłości patologicznej w zależności od wieku pacjentów

BMI < 30 years old 
(< 30. roku życia)

30–50 years old 
(30–50 lat)

> 50 years old 
(> 50. roku życia)

women men women men women men

Overweight: 25–30 
(Nadwaga)

n 592 296 1686 1231 2153 1598

%     13.5        9.5       3      39.5        48.5     51

Obesity: 30–40 
(Otyłość)

n 168   89    481  310   945   654

%     10.5       8.5        30.2      29.5         59.30     62

Morbid obesity: > 40 
(Otyłość olbrzymia)

n   15   11     22    24     71     64

%   14      11.5     20    25    66        63.5
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and 66% in Ireland. The amount of obese patients 
is contained in range from 3% in Portugal and 
23% in Finland. The highest population of obese 
people lives in Albania (35.6% women and 28.85 
men) and Scotland (26% women and 22.4% men) 
[22]. Epidemiological research conducted in UK 
in 2006 affirmed obesity at 24% of investigated 
patients [14]. It is needed also to confront statis-
tics concerning the amount of people with exces-
sive body mass in Poland similar to data originat-
ing in USA, as a country set on the top of the list 
of countries with the largest population of obese 
people. Data from 2005 presents that 60.5% adult 
Americans had too high body mass index, obese 
people constituted 23.9% (BMI > 30 kg/m2) and in 
3% morbid obesity had been diagnosed. In com-
parison to the epidemiological situation in Poland, 
enlarging rate of people affected by obesity favors 
the fact that during last two years the popula-
tion of obese Americans had grown of 1.7% and 
reached the level of 25.6%) [33, 34]. In purpose 
of comparison in 2002, occurrence of overweight 
in China was rated at the level of 22.8% and obe-
sity in 7.1% [35]. Among patients hospitalized in 
the Department during last ten years the percent-
age of people with excessive body mass appeared 
higher than epidemiological research results from 
WOBASZ and NATPOl PlUS programs. The 
occurrence of overweight and obesity at 71.5% 
(women and men as well) is the result higher of ca. 
20% than the data connected with the whole Polish 
population. However, differences in results may be 
connected with unequal range of age (age brackets 
of hospitalized in the Department patients were 
17–92 years old). Achieved results greatly reflect 
the structure of Polish society, among which ac-
cording to Central Statistical Office (GUS) data 
from 2006, the rural population reached the level 
of 38.7% and urban – 61.3%, therefore, it was near 
to the rate of patients from urban agglomerations 
and small countries [36]. Similarly to the results 
achieved in the Department, the structure of Polish 
population according to education level is clearing 
as: 10.2% citizens had achieved higher education 
level, 56.7% 0 average and 28.2% – elementary 
[16]. Although, among hospitalized patients dur-
ing mentioned decade, more frequent occurrence 
of morbid obesity among men was stated, either in 
whole Polish population and in Podlasian voivoid-
eship. Obtained results were slightly different in 
comparison to data received from WOBASZ and 
NATPOl PlUS which showed notably more fre-
quent appearance of higher degree obesity. In this 
case significant may be the fact that, according to 
GUS data from 1996 to 2004, among all citizens 
of Podlasian voivoideship (as well as in lodzkie 
and Swietokrzyskie), the population of affected by 

overweight men enlarged of over 6% and if pop-
ulation of the whole country of ca. 3% with the 
unchanged amount of women with overweight 
at the same time. With the WOBASZ program 
2002–2005 in population of Podlasian voivoide-
ship at age rate 20–27 years old, wide spreading of 
obesity at men had been stated at the rate of 19.7% 
and women 20.2%, which correlates with results 
achieved from own observation [36]. It is common-
ly known that low rate of activity favors the expan-
sion of obesity. Publicized research, among others 
in Nurse’s Health Study proved that daily walks 
lasting 1 hour may decrease the risk of obesity de-
velopment to 24% [37]. Physical effort connected 
with character of work in the country determines 
less frequent occurrence of excessive body mass 
amongst rural population, which reflects in statis-
tics from own material. Furthermore, Bravata et al. 
proved that increasing the level of physical activity 
significantly influences the decrease of body mass 
and reduction of abdominal fat tissue and, what 
is more, stabilization of blood pressure at obese 
patients [38, 39]. Changing the lifestyle of mod-
ern urban society is one of the factors determining 
huge wide spreading of obesity. It is connected, 
on one hand, with large decrease in motor activ-
ity by virtue of common using of a car and from 
the other hand of changing eating habits [10, 40]. 
Also the influence of economical and social was 
identified – cultural range. Obesity is commonly 
noticed in people with low economical status and 
educational level – confirmed by huge amount of 
studies [41]. Publicized results of analyses con-
ducted by Centers of Disease Control and Preven-
tion, on population of Americans above 18 years 
old shown that percentage of obese women, who 
graduated only high school – 32.6% – was higher 
than those who graduated college – 17.1%. Similar 
results was achieved by analyzing group of obese 
men 22.1% – graduated college, 29.1% – graduat-
ed only high school [33]. Statistics received in the 
Department confirmed correlation between level 
of education and wide spreading of obesity. From 
the material originated in the Department it can 
be conducted that growing patient’s age correlates 
with enlargement of BMI and is clearly accented 
over 50 years old. Research showed that the level 
of obesity occurrence is growing with age, espe-
cially in the group of women. Data confirms that 
the most noticeable is enlargement of body mass 
observed between 30 and 50 year of life and that is 
why 60% of obese men and 75% of obese women 
are over 50 years old [14]. Constantly growing fre-
quency of occurrence different levels of obesity is 
directly connected with the costs, which accom-
pany the treatment and healthcare. That is why it 
is of huge importance to concern obesity issue in 
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particular data categories presenting the volume 
of the problem. Statistics say that in Europe 6% 
expenses on healthcare are expenses for treatment 
adult people diseases caused by obesity. In Spain 
total costs connected with obesity are estimated 
for 2.5 billion EURO a year. It was also present-
ed that in USA expenses per year for healthcare 
of obese people are 36% higher in comparison to 
people with regular body mass. Taking actions in 
surgical treatment finds its explanation because 
of health and economic benefits [22]. Surgical 
treatment of obesity is connected with higher risk 
that application of conservative treatment. How-
ever, it is applied in cases of pathological obesity 
when other methods are inefficient and it is pa-
tient’s only chance. In his research, Adams et al. 
demonstrates higher risk of mortality in group of 
16000 patients in 7-year period, not treated surgi-
cally in comparison to group treated with Gastric 
Bypass method [42]. Moreover, Sjöstrom et al. in 
prospective investigating Swedish Obese Subject 
4000 patients during almost 11 years demonstrat-
ed 29% increase in death risk in group of patients 
after bariatric surgeries [43]. In Poland, increase in 
bariatric surgeries is observed during recent years 

and nowadays about 800 bariatric operations 
is proceeded every year, which constitutes only 
part of demand for this type of treatment by vir-
tue of 300000 patients with pathological obesity, 
where conservatory treatment appeared ineffec-
tive [44].

The authors concluded that obesity have be-
came common problem of modern society, which 
is confirmed by the fact that every second Euro-
pean citizen has excessive body mass. Obesity is 
significant risk factor in progressing of diabetes, 
hypertension, heart diseases, Chronic Obstructive 
Pulmonary Disease. The occurrence of overweight 
and obesity is growing relatively to age. The high-
est percentage of obese people is noticed in 5th 
decade of life. Education level of patients takes 
huge part in occurrence of overweight and obe-
sity. People with higher education level are more 
aware of their diet quality and the role of physical 
activity. Patients living in highly developed urban 
agglomerations have more possible proneness of 
overweight and obesity in comparison to inhab-
itants of countries, which could be influenced by 
easier access to food, for instance fast food, and 
lower physical activity.
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