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ABSTRACT 
Background. Obesity is regarded as the most common disease of affluence, gradually getting an epidemic status.
Objective. The aim of the study was to assess the frequency of consumption of selected food products among the patients 
qualified for bariatric surgery, together with the analysis of the potential effect of the diet on the development of obesity in 
examined group of people.
Material and Methods. The study involved 57 patients qualified for bariatric treatment of obesity. A standardized food 
frequency questionnaire (FFQ) was used and anthropometric measurements were performed. 
Results. In examined group of people, along with increasing BMI, the frequency of cheeses consumption decreased, 
whereas the frequency of consumption of vegetable and fruit - vegetable juices increased. In addition to that, it was 
observed that with higher frequency of consumption of animal fat (lard, bacon) and beer, the value of WHR increased, 
whereas the frequency of consumption of dairy products was in direct proportion to body weight of examined people. It 
was also noted that people living in the country consumed fruits and potatoes significantly more often than people living in 
the city, and that people with higher education significantly more often ate coarse grits, high quality meats and fatty fish, as 
compared to people with vocational training. 
Conclusions. Inappropriate selection of food products and numerous dietary mistakes made by the patients directly 
contributed to the development of extreme obesity. The patients prepared for bariatric surgery should receive a dietician 
support during the preparation for the procedure and afterwards, later in life, in order to maintain a reduced body weight 
after the surgery. 
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STRESZCZENIE
Wprowadzenie. Otyłość jest uznawana za najczęściej występującą chorobę cywilizacyjną, stopniowo przybierającą postać 
epidemii.
Cel. Celem pracy była ocena częstości spożycia wybranych produktów spożywczych wśród pacjentów zakwalifikowanych 
do operacji bariatrycznej wraz z określeniem potencjalnego wpływu sposobu odżywiania na rozwój otyłości w badanej 
grupie osób. 
Materiał i Metody. W badaniu wzięło udział 57 pacjentów zakwalifikowanych do chirurgicznego leczenia otyłości. Wyko-
rzystano standaryzowany kwestionariusz częstości spożycia (FFQ) oraz wykonano pomiary antropometryczne. 
Wyniki. W badanej grupie osób wraz ze wzrostem wskaźnika BMI spadało spożycie serów, a jednocześnie zwiększała 
się częstość spożywania soków warzywnych i warzywno-owocowych. Dodatkowo zaobserwowano, że wraz ze wzrostem 
częstotliwości spożycia tłuszczów zwierzęcych (smalcu, słoniny) oraz piwa zwiększeniu ulegała wartość wskaźnika WHR, 
natomiast częstość spożycia produktów nabiałowych była wprost proporcjonalna do masy ciała badanych osób. Odnoto-
wano także, iż mieszkańcy wsi istotnie częściej niż mieszkańcy dużych miast spożywali owoce oraz ziemniaki, a także że 
osoby z wyższym wykształceniem istotnie częściej sięgali po kasze gruboziarniste, wędliny wysokogatunkowe oraz tłuste 
gatunki ryb w odniesieniu do osób z wykształceniem zawodowym. 
Wnioski. Nieodpowiedni dobór produktów spożywczych oraz liczne błędy żywieniowe popełniane przez pacjentów, bez-
pośrednio przyczyniły się do rozwoju otyłości olbrzymiej. Pacjenci przygotowywani do operacji bariatrycznej powinni 
otrzymać wsparcie dietetyka podczas przygotowania do zabiegu oraz w celu utrzymania zredukowanej po operacji masy 
ciała, w kolejnych etapach życia. 

Słowa kluczowe: chirurgia bariatryczna, nawyki żywieniowe, otyłość, dieta, wskaźnik masy ciała, BMI 
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INTRODUCTION

Obesity is regarded as the most common disease of 
affluence, gradually getting an epidemic status [38]. 
According to the World Health Organization (WHO) the 
percentage of overweight and obese people increased 
three-fold compared to the year 1975. It means that 1.9 
milliard people in the world are overweight, including 
more than 650 million suffering from obesity [39]. 
Focusing on the situation in Poland only, the study 
WOBASZ II shows that in the years 2013 – 2014, in 
comparison with the years 2003 – 2005, there was 
an increase in body mass index – BMI. It was also 
noted that the percentage of adults with proper waist 
circumference significantly decreased in case of both 
sexes. In the study the incidence of excessive weight 
reached 43.2% in men and 30.5% in women, whereas 
obesity was recognized in 24.4% and 25% men and 
women, respectively. Abdominal obesity (defined as 
waist circumference larger than 94 cm in men and 80 
cm in women) was noted in 27.2% men and 21.7% 
woman [34]. Etiopathogenesis of this chronic non-
infectious disease relates to the excessive accumulation 
of adipose tissue in a body. Primary obesity, which is 
the most common type of obesity, occurring mainly in 
developed countries and less common in developing 
ones, results from a positive energy balance, caused by 
many environmental factors contributing to unhealthy 
lifestyle, including nutrition [36]. Accumulation of 
fatty tissue is also facilitated by irregular consumption 
of meals with long intervals between them, leading 
to disturbances in the function of endocrine system, 
especially in the release of insulin and leptin, resulting 
in insulin- and leptin-resistance [14]. Additionally, it 
was proved that eating foods at irregular intervals has 
a negative effect on satiety and hunger centre due to 
frequent consumption between the meals and at night 
[21]. This, in turn, increases the accumulation of energy 
storage in form of adipocytes. A crucial role in the 
formation of primary obesity is also played by improper 
thermal treatment of food products (frying) and low 
physical activity [3], which is related to sedentary 
lifestyle, common use of transport and developing 
urbanization [36]. Another factors contributing to 
increasing body mass are also the lack of time on the 
preparation of homemade meals, positively correlated 
with civilisation development [36], and increasing level 
of stress, which is a factor releasing the behaviours 
related to excessive consumption of food to lower 
emotional tension [17; 21]. Important aspect linked 
to the development of obesity is the imbalance in the 
composition of gut microflora, termed as dysbiosis. 
A typical “western” diet – high in protein, saturated fatty 
acids and simple sugars and lacking in dietary fibre, 
contributes to lowering the number of Bifidobacterium 
species. Additionally, in obese people the domination 

of Gram-positive bacteria is observed, e.g. Clostridium 
and Mollicutes species. Mollicutes especially have the 
ability to obtain energy from food waste, which is then 
stored in fatty tissue. A compromised intestinal barrier 
and the translocation of the bacteria to bloodstream lead 
to a generalized inflammatory reaction in the body [23].

Excessive body mass, including fatty tissue, 
significantly lowers the health and functionality of 
the whole organism. Obesity increases the risk of 
dyslipidaemia, hyperinsulinemia, insulin resistance, 
heart attack, ischemic stroke and numerous tumours, 
including digestive tract and hormone-dependent 
tumours [18]. Additionally, the most common 
diseases accompanying obesity are type 2 diabetes, 
ischemic heart disease, atherosclerosis, high blood 
pressure and arthritis and bone and joints diseases 
[36], gout, non-alcoholic fatty liver disease (NAFLD) 
and cholelithiasis [26; 32]. All the complications 
of obesity mentioned above have a negative effect 
on psychic functions and may strengthen low self-
esteem often observed in obese people. Numerous 
complexes and the tendency to isolate oneself from the 
environment and to avoid social contacts may trigger 
the development of extreme obesity [33].

The methods used to treat obesity include the 
modification of lifestyle, involving balanced diet and 
intermediate physical activity, and increased self-
acceptance through expanding own interests and hobbies. 
Moreover, pharmacological treatment and in many cases 
also psychological or psychic support are used, whereas 
surgical treatment is offered in case of patients with 
extreme obesity [11-12; 20]. Bariatric surgery is available 
for use in patients with BMI exceeding 40 kg/m2, or 
35 kg/m2 with accompanying diseases, and includes 
restrictive, adsorption limiting and hybrid techniques. 
The effects of the treatment are visible shortly after the 
procedure and include, besides body mass reduction, an 
improvement in the course of, or even complete recovery 
from, accompanying diseases, e.g. type 2 diabetes. 
When making a decision whether to use this method of 
treatment one should consider that the surgery is just one 
part of the complex obesity treatment process, and the 
therapeutic group, both before and after the procedure, 
should include a bariatric surgeon, a general practitioner, 
a dietician, a psychologist and a nurse [22]. It seems 
that due to numerous health consequences of bariatric 
procedures and the risk of developing/strengthening 
nutritional deficiencies [20] the decision to use this 
method should be well-justified. 

Due to increasing epidemic of obesity the frequency 
of bariatric procedures increases. The aim of the 
work was to assess of the frequency of consumption 
of selected food products among the candidates for 
surgical obesity treatment, together with the analysis 
of the potential effect of the diet on the development 
of obesity in examined group of people.
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MATERIAL AND METHODS

Test group. The study involved 57 patients (30 women 
and 27 men) of Bariatric Clinic of the Independent Public 
Voivodeship Complex Hospital in Szczecin – Zdunowo. 
Anthropometric characteristics of examined people (the 
measurements with the accuracy 0.1 kg and 0.5 cm) are 
presented in Table 1. The majority of patients (58%) were 
the citizens of large cities, with secondary education (46%) 
and worked full time (54%) (Table 2). As much as 80.7% 
of examined people confirmed that they did not undertake 
any physical activity and led a sedentary lifestyle.

Table 1. Anthropometric data from examined people

Parameter Women Men Total p

n 30 27 57

Age [years] 46.3 ±11.8 47.4 ±10 47 ±10.9 0.78

Body mass [kg] 131.6 ± 17.1 141.8 ±22.9 136.4 ±20.5 0.06

BMI [kg/m2] 46.6 ± 5.8 44.4 ±6.6 45.5 ±6.2 0.18

WHR 0.97 ±0.05 1.09 ±0.06 1.03 ±0.08 0.0001

Table 2. Socioeconomic status vs sexes
Parameter Women [%] Men [%] Total [%] p

Place of living
City > 100 000 citizens 65 48.15 57.9

0,31City from 10 000 to 100 000 citizens 20 37.04 28.1
Country/small town up to 10 000 citizens 15 14.8 14.04

Education
Primary 2.5 7.4 5.3

0,89
Secondary 47.5 48.1 46.6

High 25 18.5 22.8
Vocational 25 25.9 26.3

Source of income
Full-time job 56.67 51.9 54.4

0,42
Part-time job 0 7.41 3.51
Unemployed 20 14.8 17.5

Pension 20 25.93 22.8
Other, e.g. civil contract 3.33 0 1.75

Questionnaire. A standardized food frequency 
questionnaire (FFQ) was used in the study. Ranks from 
the questionnaire were translated into the frequency of 
consumption of selected groups of products according 
to the following scheme:

 • Never or hardly ever – 0 times a day
 • Once a month or less frequent – 0.025 times a day
 • Several times a month – 0.1 times a day
 • Several times a week – 0.571 times a day
 • Every day – once a day
 • A few times a day – twice a day

Statistical analysis
Obtained results were statistically analysed using 

StatView 5.0 (SAS Institute Inc. Cary, NC, USA). The 
normality of the distribution was tested with Shapiro-
Wilk test. Statistical significance of anthropometric 
data depending on the sex was analysed using variance 
analysis ANOVA. Pearson’s χ2 test was used to analyse 
the relations between sociodemographic variables. 
Continuous variables were characterized by mean and 
standard deviation and in case of qualitative variables 
the results were given in percentage. In case of, 
correlations between frequency of eating food products 
and place of residence, education, source of income 
variance analysis ANOVA was used. Correlations 

between frequency of eating food products and age, 
BMI analysed using Pearson method. Correlations 
between frequency of eating and body mass and 
WHR analysed using Spearman method. The level of 
significance was p<0,05. 

RESULTS

The frequency of consumption of food products is 
given in Table 3. In this study the frequency of products’ 
consumption was not dependent on the sex (p>0.05). It 
was, however, observed that the consumption of salty 
snacks (r= -0.322; p=0.01) was correlated with age. 
It was also noted that along with the increase of BMI 
the intake of cheeses decreased (r= -0.333; p=0.01) 
and, at the same time, the frequency of consumption 
of vegetable and fruit - vegetable juices were higher 
(r= 0.316; p=0.02). Additionally, it was observed that 
with increased frequency of consumption of animal 
fats (lard, bacon, r=0.331; p=0.01) and beer (r=0.322; 
p=0.02) the value of WHR increased. The frequency 
of consumption of flavoured quarks (p=0.01) was 
directly proportional to body mass of examined people. 
The relations between the frequency of consumption 
of products and sociodemographic conditions of 
examined group of people are presented in Tables 4-6.
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Table 4. Relations between the place of living and the frequency of consumption expressed as a mean value and standard deviation
Frequency of consumption DM MM W p

White bread 0.27 ±0.44 0.67±0.85 0.71±0.64 1) 0.034

Fruits, all kinds 0.94±0.54 1.18±0.6 1.5±0.54 2) 0.013

Kiwi and citrus fruits 0.31±0.3 0.53±0.46 0.51±0.29 1) 0.048

Tropical fruits 0.18±0.29 0.45±0.5 0.25±0.27 1) 0.017

Bananas 0.2±0.27 0.43±0.49 0.27±0.25 1) 0.033

Dry legumes 0.5±0.5 0.11±0.18 0.01±0.04
1) 0.044
3) 0.030

Potatoes 0.44±0.3 0.43±0.33 0.68±0.2 2) 0.047

Lean fish 0.23±0.23 0.24±0.23 0.43±0.26 2) 0.03
Other products – NS (p>0,05)

DM – city above 100 000 citizens; MM – city from 10 000 to 100 000 citizens; W – small town up to 10 000 citizens or a village; 
Statistical significance (p):
1) DM vs MM
2) DM vs W
3) MM vs W 
NS – statistically insignificant.   

Table 5. Relations between the education and the frequency of consumption expressed as a mean value and standard deviation 
Frequency of consumption Primary Secondary Higher Vocational p

Honey 0.0±0.0 0.076 ±0.18 0.39±0.77 0.073±0.26
4) 0.024
6) 0.041

Ice-cream and pudding 0.33±0.06 0.24±0.29 0.29±0.58 0.03±0.04 6) 0.044

Sweetened milk drinks 0.53±0.49 0.28±0.37 0.58±0.38 0.45±0.38 4) 0.027

Eggs and meals from eggs 0.38±0.33 0.31±0.26 0.49±0.33 0.24±0.24 6) 0.028

Margarine 0.52±0.5 0.56±0.63 0.25±0.45 0.81±0.75 6) 0.026

Cream 0.38±0.33 0.28±0.31 0.08±0.16 0.22±0.26 4) 0.033

Stone fruits 1.05±0.83 0.48±0.34 0.36±0.26 0.44±0.54
1) 0.03
2) 0.014
3) 0.025

Coarse ground grits 0.38±0.33 0.2±0.23 0.49±0.26 0.25±0.32
4) 0.003
6) 0.024

Olives 0.0±0.0 0.07±0.22 0.25±0.29 0.02±0.04
4) 0.014
6) 0.004

Sweet fruit preserves 0.41±0.27 0.12±0.2 0.11±0.22 0.05±0.15
1) 0.0163
2) 0.0162
3) 0.004

Potatoes 0.41±0.27 0.47±0.3 0.3±0.34 0.62±0.25 6) 0.007

Grains 0.22±0.31 0.12±0.22 0.44±0.46 0.12±0.28
4) 0.004
6) 0.009

High quality meats 0.57±0.0 0.58±0.34 0.9±0.63 0.63±0.15 4) 0.023

Lean fish 0.57±0.0 0.24±0.24 0.28±0.26 0.2±0.23
1) 0.026

3) 0.017

Fatty fish 0.38±0.33 0.17±0.22 0.32±0.26 0.1±0.19 6) 0.017

Beer 0.0±0.0 0.07±0.15 0.24±0.35 0.1±0.2 4) 0.031

Wine and drinks 0.01±0.01 0.03±0.11 0.22±0.32 0.05±0.15
4) 0.005

6) 0.017

Other products – NS (p>0.05)
Statistical significance (p):
1) Primary vs Secondary
2) Primary vs Higher
3) Primary vs Vocational

4) Secondary vs Higher
5) Secondary vs Vocational
6) Higher vs Vocational
NS – statistically insignificant  
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DISCUSSION

Performed study clearly shows that the diets 
of obese patients, expressed as the frequency of 
consumption of specific food products, are different 
from the assumptions of balanced nutrition. It turns 
out that depending on the place of living of the 
patients there are significant differences in frequency 
of consumption of specific products. Among the 
people living in smaller towns and in the country, 
there was significantly higher intake of starchy foods 
and lean fish species in comparison to citizens of large 
agglomerations. This seems to be in agreement with the 
data of the Central Statistical Office (CSO) [27] which 
stated that at the end of 2014 in Poland, irrespective of 
the sex, an excessive body mass was relatively more 
often observed in people living in the country than in 
the cities. In NHANES study performed in USA (2005 
– 2008) it was proved that the incidence of obesity was 
higher among the people living in the country – 39.6% 
than in the people living in the cities – 33.4% [2]. 
High consumption of refined grain products among 
the people of smaller agglomerations undoubtedly 
contributes to the occurrence of obesity. The stage of 
grains refinement shows a negative correlation with 
their content of B group vitamins and magnesium, 
iron, copper or zinc [15]. Additionally, it was proved 
that the consumption of refined grains is directly 

proportional to the accumulation of subcutaneous and 
visceral adipose tissue [24].

In this study the majority of the patients were 
living in big cities. This might result from higher 
awareness of the citizens of larger agglomerations of 
the negative health implications of obesity, as well as 
from their higher economic status, which causes that 
they more often seek medical help than people living 
in the country. CSO data suggest that higher education 
correlates with higher economic status and that the 
citizens of the cities have higher income than people 
living in the country [5, 29]. In this study it was noted 
that the people with higher education significantly 
more often consumed wholegrain products, grains and 
fatty fish species (containing omega 3 fatty acids and 
vitamin D) in comparison to people with vocational 
training. It seems that highly educated people made 
better choices due to their more accurate knowledge 
on pro-healthy properties of food. Wholegrain food 
products selected by them are the source of dietary fibre, 
which shortens the intestinal passage of food, prevents 
constipation and the development of some diseases 
[25]. Dietary fibre present in wholegrain products is 
also the nutrient for natural intestinal microflora [16], 
thus its consumption is potentially linked to increased 
concentration of short-chained fatty acids (SCFAs) 
[10; 37], vitamins K, B12, B6, B1 and folic acid, and 
also to proper function of intestinal barrier [10; 16]. 

Table 6. Relation between the source of income and the frequency of consumption expressed as a mean value and standard deviation 
Source of income Food products Frequency of consumption p

Part-time job vs civil contract
Stone fruits 0.34±0.33 vs 2.0 0.001
Sweet fruit preserves 0.05±0.07 vs 0.57 0.04

Part-time job vs unemployed Milk and natural milk drinks 1.29±1.01 vs 0.48±0.46 0.04

Part-time job vs full-time job

Milk and natural milk drinks 1.29±1.01 vs 0.41±0.42 0.02
Flavoured quarks 0.3±0.39 vs 0.04±0.15 0.048
Butter 1.5±0.71 vs 0.43±0.46 0.02
Fruit juices and nectars 1.00±1.41 vs 0.25±0.35 0.01

Part-time job vs pension
Butter 1.5±0.71 vs 0.39±0.76 0.02
Fruit juices and nectars 1.00±1.41 vs 0.05±0.16 0.002

Civil contract vs unemployed
Ready breakfast cereals 0.57 vs 0.1±0.01 0.01
Stone fruits 2.0 vs 0.40±0.34 0.00

Civil contract vs full-time job
Ready breakfast cereals 0.57 vs 0.06±0.21 0.02
Stone fruits 2.0 vs 0.41±0.31 0.00
Sweet fruit preserves 0.57 vs 0.09±0.17 0.02

Civil contract vs pension
Natural quarks 1.0 vs 0.33±0.32 0.049
Stone fruits 2.0 vs 0.58±0.55 0.001
Sweet fruit preserves 0.57 vs 0.11±0.21 0.03

Unemployed vs full-time job

Finely ground grits 0.34±0.27 vs 0.17±0.23 0.03
Berry fruits 0.7±0.48 vs 0.37±0.30 0.03
Potatoes 0.63±0.35 vs 0.41±0.29 0.04
Offals and cold meats 0.33±0.28 vs 0.15±0.22 0.03

Unemployed vs pension
Finelt ground grits 0.34±0.27 vs 0.14±0.19 0.04
Root vegetables 0.57±0.20 vs 0.35±0.31 0.03
Fruit juices and nectars 0.44±0.43 vs 0.05±0.16 0.02

Full-time job vs pension Fresh seeds of legumes 0.12±0.16 vs 0.31±0.28 0.01
Other products – NS (p>0.05)
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More frequent intake of wholemeal bread, rice and 
pasta and coarse ground grains contributes to lowering 
the levels of LDL cholesterol and triacylglycerols [9]. 
Moreover, it regulates the release of insulin and thus 
supports the maintenance of proper glycaemia and 
prevents the development of type 2 diabetes [28] and 
obesity [35].

Interestingly, in this study the highest consumption 
of fatty fish species was noted in group of people 
with primary education. Fatty fish supply precious 
polyunsaturated fatty acids (PUFA). The studies on 
animals and people showed that the consumption of 
PUFA is in inverse proportion to the risk of visceral 
obesity [4]. These acids affect the reduction of 
appetite and improve the circulation, which helps to 
maintain proper level of nutrition for skeletal muscles. 
They also cause changes in genes expression leading 
to increased energy expenditure, potentiated fats 
oxidation processes, decreased fatty tissue deposits and 
increased fat-free body mass [4]. It should be, however, 
remembered that the majority of patients obtained 
secondary education, which was related to lower intake 
of both wholegrain products and those rich in omega-3 
fatty acids, which, together with simultaneous low 
consumption of vegetables and fruits (the consumption 
of vegetables a few times a day was declared by only 
23% respondents, and fruits – 16% respondents) can 
be regarded as a significant factor related to both 
pathogenesis and development of obesity. It should 
also be stressed that people with higher education 
consumed significantly higher amounts of sweets and 
sweetened dairy products, which had, in this study, 
an important influence on patients’ body weight. 
Due to a high glycaemic index and high content of 
sugar and trans fatty acids (TFA), sweets and salty 
snacks should be consumed sporadically or totally 
eliminated from the diet. Their frequent consumption 
contributes to excessive body weight, increased level 
of glucose and triglycerides in blood and higher risk 
of the development of type 2 diabetes, cardiovascular 
diseases and metabolic syndrome [13]. TFA increase 
the ratio of total cholesterol to HDL cholesterol and 
the level of lipoprotein in blood [19].

In this study, an important correlations were noted 
regarding alcohol consumption. Wine and drinks were 
consumed significantly more often by people with 
higher education, which is correlated with higher 
income [29]. Similar relation was observed for beer, 
whose frequency of intake additionally proportionally 
increased with increased WHR of examined people. 
Studies show that moderate consumption of red 
wine may protect against cardiovascular diseases, 
atherosclerosis, high blood pressure, selected tumours, 
metabolic syndrome and type 2 diabetes. It is caused 
by the presence of polyphenols, such as resveratrol, 
and anthocyanins, flavonols and catechins [1]. Thus, 

the effect depends on the frequency of consumption, 
the amount and quality of consumed drink. In 
case of beer and spirits the negative results of their 
consumption definitely dominate. Beer, due to its 
very high glycaemic index, increases the appetite and 
thus facilitates the development of obesity. Moreover, 
chronic and excessive consumption of alcohol may lead 
to the loss of control over the habit due to addiction, 
as well as contribute to the damage of internal organs, 
especially chronic pancreatitis and liver steatosis, 
inflammation or even cirrhosis [6].

When discussing the frequency of consumption 
of food products among the candidates for surgical 
obesity treatment one should also consider dairy 
products. Undoubtedly, they are a good source of 
protein and easily absorbable calcium, which are 
essential for proper function of the body. Singh et 
al. described a positive effect of dairy protein on the 
microbiome [31]. Fermented milk drinks, as they 
contain lactic acid bacteria, have a positive effect on 
the body. Their consumption is negatively correlated 
with the presence of pathogenic Bacteroides 
fragilis and Clostridium perfringens and positively 
correlated with the numbers of Bifidobacterium and 
Lactobacillus. Appropriate contents of these bacteria 
in the intestines determine proper function of intestinal 
barrier and immunity against pathogens, as well as 
prevent against inflammation and gastroenteritis 
[7, 31]. Unfortunately, only 28% of the respondents 
declared they consume dairy products every day. At 
the same time it was noted that as many as 30% of 
people choose sweetened milk drinks several times 
a week, and 21% - every day. Such products are highly 
processed and often contain glucose-fructose syrup. 
Fructose is a simple sugar, which in glucose metabolism 
bypasses the stage catalysed by phosphofructokinase. 
This in turn leads to elevated synthesis of fatty acids 
and higher release of VLDL, which can increase the 
concentration of triacylglycerols and LDL cholesterol 
in blood. Studies on rats also indicate on harmful 
results of excessive intake of this sweetening agent. It 
facilitates the accumulation of visceral fatty tissue [8], 
development of insulin resistance, increases the risk of 
type 2 diabetes, contributes to the formation of lipids 
disorders and increases the risk of non-alcoholic liver 
disease [30]. 

CONCLUSIONS

1. Numerous dietary mistakes made by the patients 
contributed to a high extent to their problem with 
obesity.

2. The patients preparing for the surgery should es-
pecially resign from the consumption of beer and 
spirits, sweetened dairy products, sweets and ani-
mal fats with high melting temperature (lard, ba-
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con) to facilitate the reduction of liver volume, 
which is necessary before the procedure.

3. Frequency of consumption of selected products 
is correlated with socioeconomic status of the pa-
tients. It also depends on age, body mass and an-
thropometric indexes (BMI and WHR).

4. Obese patients qualified for the procedure should 
obtain the support of a dietician and a psychologist 
in order to introduce a balanced diet. It is neces-
sary on every stage of preparation for the proce-
dure and also for maintaining reduced body mass 
after the surgery, later in life. 
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