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Abstract

Introduction: Obesity, due to its prevalence, is considered an epidemic of the 21st century and is characterized by the accu-
mulation of excess body fat. The following are more common in people with obesity: coronary artery disease, hypertension, 
diabetes, dyslipidaemia, sleep apnoea, osteoarthritis, and neoplastic diseases. Current treatments have turned out to be inef-
fective, and the resulting weight loss is usually short-term. Bariatric surgery, combined with lifestyle changes in the form of 
modification of eating habits and increased physical activity, has been recognized as the most effective method of treating 
patients with morbid obesity
Aim of the research: To assess the eating habits and frequency of food intake of patients qualified for bariatric surgery.
Material and methods: The study was conducted among 48 patients with obesity staying at the Department of General, On-
cological, and Endocrinological Surgery of the Provincial Polyclinic Hospital in Kielce, Poland. The study used the KomPAN 
questionnaire, developed by the Team of Behavioural Determinants of Nutrition of the Committee for Nutrition Research of 
the Polish Academy of Sciences.
Results: Almost 90% of patients scored low on the ‘healthy diet index’. Only 12% of patients consumed wholemeal bread 
and/or thick groats every day. Additionally, 6% of the subjects drank milk every day, 4% fermented milk drinks, and 35% 
consumed cottage cheese several times a week. Similarly, most patients (including all people aged > 40 years) scored low 
on the ‘unhealthy diet index’ (approx. 96% of the group). Only 16.7% of all patients had good nutritional knowledge, while 
77.1% – regardless of the obesity class – had sufficient knowledge.
Conclusions: The low scores of the healthy diet index indicate the need for regular dietary consultations, during which 
patients will be educated about the use of nutritional knowledge and the application of healthy eating principles in practice.

Streszczenie

Wprowadzenie: Otyłość ze względu na jej rozpowszechnienie uważana jest za epidemię XXI wieku i charakteryzuje się 
gromadzeniem nadmiaru tkanki tłuszczowej. U osób otyłych częściej występują: choroba wieńcowa, nadciśnienie tętni-
cze, cukrzyca, dyslipidemia, bezdech senny, choroba zwyrodnieniowa stawów i  choroby nowotworowe. Dotychczasowe 
programy terapeutyczne okazują się nieskuteczne w  jej leczeniu, a uzyskana redukcja masy ciała najczęściej okazuje się 
krótkotrwała. Chirurgia bariatryczna, połączona ze zmianą stylu życia, została uznana za najskuteczniejszą metodę terapii 
chorych z otyłością olbrzymią.
Cel pracy: Ocena zwyczajów żywieniowych i częstości spożycia żywności przez chorych kwalifikowanych do zabiegu ba-
riatrycznego.
Materiał i  metody: Badania przeprowadzono wśród 48 chorych z  otyłością przebywających w  Klinice Chirurgii Ogól-
nej, Onkologicznej i  Endokrynologicznej Wojewódzkiego Szpitala Zespolonego w  Kielcach. W  badaniach wykorzystano 
kwestionariusz KomPAN, opracowany przez Zespół Behawioralnych Uwarunkowań Żywienia Komitetu Nauki o Żywieniu 
Człowieka PAN.
Wyniki: Prawie 90% chorych charakteryzowało się małym natężeniem cech odżywiania z „indeksu prozdrowotnej die-
ty”. Tylko 12% chorych codziennie spożywało razowe pieczywo i/lub grube kasze. Dodatkowo 6% spośród badanych osób 
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codziennie piło mleko, 4% fermentowane napoje mleczne, a 35% spożywało sery twarogowe kilka razy w tygodniu. Naj-
liczniejsza grupa chorych (w tym wszystkie osoby w wieku > 40 lat) cechowała się małym natężeniem cech odżywiania 
z „indeksu niezdrowej diety” (ok. 96% próby). Jedynie 16.7% badanych osób miało dobrą wiedzę żywieniową, natomiast 
77.1% – niezależnie od klasy otyłości – wiedzę dostateczną. 
Wnioski: Niskie natężenie indeksu prozdrowotnej diety wskazuje na potrzebę regularnych konsultacji dietetycznych, 
w czasie których chorzy będą edukowani na temat korzystania z informacji dotyczących żywności i stosowania zasad zdro-
wego żywienia w praktyce.

Introduction

Obesity, due to its prevalence, is considered an epi-
demic of the 21st century and is a multifactorial, pro-
gressive, and lifelong disease characterized by the ac-
cumulation of excess body fat [1]. Morbid obesity is an 
extreme threat to the health and life of the patient, as 
well as posing a risk of premature death. People with 
obesity are more likely to suffer from coronary artery 
disease, arterial hypertension, diabetes, dyslipidae-
mia, sleep apnoea, osteoarthritis, and neoplastic dis-
eases [1, 2]. Diseases caused by obesity and overweight 
account for 25% of hospitalizations. The treatment of 
obesity as well as direct and indirect complications 
consumes 20% of the Polish health care budget (ap-
proximately PLN 67.5 billion) annually [3, 4]. The 
overall health care costs of overweight and obese peo-
ple are as much as 44% higher than for people of nor-
mal weight. Current treatment programs have turned 
out to be ineffective, with the resulting weight loss 
most often turning out to be short-term [4].

Bariatric surgery has been recognized as the most 
effective method of treating patients with morbid obe-
sity [5]. The following patients qualify for surgery: pa-
tients aged 18–65 years, with body mass index (BMI) 
≥ 40 kg/m2, as well as patients with BMI 35–40 kg/m2 
and coexisting diseases, in whom weight loss resulting 
from surgery may potentially aid in the treatment of 
the disease caused by obesity [5–7]. The reduction of 
body weight before surgery, which reduces the BMI be-
low the values  mentioned above, is not a contraindica-
tion to surgery [8]. The lack of documented attempts to 
reduce body weight before planned surgical treatment 
with conservative methods does not constitute a con-
traindication to the procedure in the group of adults. 
In morbidly obese patients over 65 years of age, qualifi-
cation for bariatric surgery may also be considered [8]. 
The condition for starting treatment in this age group 
is the general health condition and biological age of the 
patient, which does not significantly increase the risk 
associated with surgical treatment [5, 8]. In elderly pa-
tients, the benefits of surgery must outweigh the risks 
associated with surgery. It should be emphasized that 
bariatric surgery in this age group largely contributes 
to the improvement of the quality of life, while its ef-
fect on life extension and the reduction of severity of 
obesity-related diseases is much less important [9].

Research on the diet of people qualified for bariat-
ric surgery, showing the dietary mistakes committed 
by them, is important due to the need to change the 

lifestyle of patients, even in the preoperative period. 
Weight loss before bariatric surgery may reduce the 
risk of complications in many patients and improve 
weight control after surgery [10].

Aim of the research

The aim of the study was to assess the eating hab-
its and frequency of food intake of patients qualified 
for bariatric surgery.

Material and methods

The study was conducted among 48 patients with 
obesity, including 39 women and 9 men (mean age 
43.2 and 42.7 years, respectively), treated at the De-
partment of General, Oncological, and Endocrine 
Surgery of the Provincial Polyclinic Hospital in 
Kielce. The nutritional habits of people with obesity 
were analysed in 2 age groups, taking 40 years of age  
(< 40 and ≥ 40 years) as the cut-off point. The research 
was carried out with the consent of the Bioethics 
Committee at the Collegium Medicum of Jan Kocha-
nowski University in Kielce given on 26 March 2018 
(approval number: 24/2018). 

The average body weight of the studied patients 
was 123 kg (89–180 kg), 117 kg for women and 150 kg 
for men. The average height of the respondents was 
167 cm for women and 178 cm for men. The degree of 
obesity was assessed based on the WHO criteria for the 
BMI index (42.9 ±6.6 kg/m2) [11]: 59% of the respon-
dents were people with class III obesity, 28% with class 
II obesity, and the remaining 13% with class I obesity.

The study used the KomPAN questionnaire de-
veloped by the Team of Behavioural Determinants of 
Nutrition of the Committee for Nutrition Research of 
the Polish Academy of Sciences [12]. The questionnaire 
includes 4 parts: eating habits, frequency of food in-
take, views on food and nutrition, and lifestyle. Taking 
into account the frequency of the intake of foods and 
drinks, 2 indicators were calculated and used to as-
sess the quality of the diet of people with obesity. The 
first of these indicators, the healthy diet index, consists 
of 11 food groups with potentially beneficial effects 
on health (wholemeal bread, milk, fermented milk 
drinks, cottage cheese, fish dishes, legumes, potatoes, 
fruit, vegetables, canned vegetables, or fruit juices). 
The second is the unhealthy diet index. It consists of 
9 food groups with potentially adverse health effects 
(fast food, fried meat and flour-based dishes, hard and 
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processed cheese, sweets and confectionery, instant 
soups and ready-made soups, canned meat, sweet-
ened carbonated drinks, energy drinks, and alcoholic 
drinks). The indices were calculated by summing up 
the frequencies of intake, expressed as the number 
of times per day, and then converted to a 100-point 
scale. The results of the categories of frequency of 
consumption (ranks) and daily frequency (times/day) 
were as follows: never – 0; 1–3 times a month – 0.06; 
once a week – 0.14; several times a week – 0.5; once 
a day – 1; (and several times a day. “pro-Healthy-Diet-
Index-10” (pHDI-10, in points) = (100/20) × sum of fre-
quency of consumption of 10 food groups (multiples/
day). “non-Healthy-Diet-Index-14” (nHDI-14, in points) 
= (100/28) × sum of frequency of consumption of  
14 food groups. On the basis of this scale, the range 
of healthy and unhealthy dietary habits was defined, 
and the evaluation of the score was as follows: low  
(0–25 points), moderate (26–75 points), or high  
(76–100 points). Nutritional knowledge was assessed 
on the basis of 25 statements about food and nutrition, 
for which the respondents gave a response of true or 
false [12]. If the answers were correct, they were as-
signed 1 point each, and then the sum of points was 
calculated, and the respondents were placed in 1 of the 
3 groups: with insufficient (0–8 points), sufficient (9–16 
points), or good (17–25 points) nutritional knowledge.

Statistical analysis

The statistical analysis was performed with the 
use of Statistica PL v. 10.0 by StatSoft. The consis-
tency of the distribution of the examined features 
with the normal distribution was checked using the 
Kolmogorov-Smirnov test. The values  of the features 
were expressed by the mean (x) and median (Me) val-
ues, and their variability by standard deviation (SD). 
The feature distributions were compared with Pear-
son’s c2 test. In the statistical evaluation of the associa-
tions and the significance of the differences, the level 
of significance was p ≤ 0.05.

Results

Studies characteristics

Most of the subjects were rural residents (35% of 
the patients) while 27% of people lived in a city with 
more than 100,000 inhabitants (Table 1). Forty-eight 
per cent of the respondents had recieved higher edu-
cation. The recommended number of 4–5 meals a day 
was consumed by 65% of patients, 33% of them ate 
meals irregularly, and 21% ate snacks between meals 
several times a day (Table 1). Among the foods con-
sumed between meals, the patients most frequently 
declared consumption of fruit, sweet and salty snacks,   
seeds and nuts, and almonds (Table 2).

Table 3 shows the frequency of consumption of 
11 food groups with potentially beneficial effects 

Table 1. Characteristics of the subjects (%)

Characteristics Women
n = 39

Men
n = 9

Age [years]:

Mean ± SD 43.2 ±18.6 42.7 ±4.9

Median 40.6 42.6

Age groups: 

< 40 years 40

≥ 40 years 60

Place of residence:

Rural 35

Urban < 50,000 residents 25

Urban 50,000–100,000 
residents

13

Urban > 100,000 residents 27

Education:

Secondary 31

Vocational 21

Higher 48

The frequency of 
consumption of meals:

4–5 meals/day 67

≤ 3 meals/day 33

Among the food consumed 
between meals:

Several times a day 21

One times a day 27

Less than once a day 52

Table 2. Hierarchical list of food consumed between meals 
in descending order based on the answers provided by the 
subjects

Snacks between meals, % of people* % of people*

Fruit 71

Sweet snacks, e.g. sweets, cookies, cakes, 
chocolate bars, muesli bars, wafers

48

Seeds and nuts 40

Salty snacks such as crackers, salted 
sticks, chips, French fries

38

Vegetables 31

Milk, unsweetened milk drinks and milk 
products, e.g. yoghurts, cottage cheese

27

Sweetened dairy drinks and milk 
products, e.g. creamed cheese spread, 
sweetened milk drinks, flavoured milk

23

Other foods 12

*Subjects could choose any number of answers.
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Table 3. The frequency of intake of foods with a potentially beneficial effect on health, depending on the age of the 
patients

Product Age 
category 
[years]

Frequency of intake (%) P-value

No 
consumption

1–3 times 
a week

Once 
a week

A few 
times 

a week

Every 
day 

A few 
times 
a day

Wholemeal 
bread

< 40 0.0 36.8 10.5 36.8 5.3 10.5 NS

≥ 40 6.9 10.3 6.9 55.2 10.3 10.3

Total 4.2 20.8 8.3 47.9 8.3 10.4

Buckwheat, 
cereal, and 
wholemeal 
pasta

< 40 0.0 47.4 10.5 42.1 0.0 0.0 NS

≥ 40 13.8 27.6 24.1 27.6 3.5 3.5

Total 8.3 35.4 18.8 33.3 2.1 2.1

Milk < 40 10.5 26.3 5.3 31.6 21.1 5.3 NS

≥ 40 17.2 24.1 24.1 13.8 13.8 6.9

Total 14.6 25.0 16.7 20.8 16.7 6.3

Fermented 
milk drinks

< 40 0.0 26.3 26.3 47.4 0.0 0.0 NS

≥ 40 3.5 27.6 13.8 48.3 6.9 0.0

Total 2.1 27.1 18.8 47.9 4.2 0.0

Cottage 
cheese

< 40 0.0 42.1 21.1 36.8 0.0 0.0 NS

≥ 40 3.5 27.6 34.5 34.5 0.0 0.0

Total 2.1 33.3 29.2 35.4 0.0 0.0

Poultry < 40 0.0 0.0 36.8 52.6 0.0 10.5 < 0.05

≥ 40 0.0 10.3 13.8 69.0 6.9 0.0

Total 0.0 6.3 22.9 62.5 4.2 4.2

Fish < 40 10.5 31.6 31.6 21.1 5.3 0.0 NS

≥ 40 0.0 27.6 58.6 13.8 0.0 0.0

Total 4.2 29.2 47.9 16.7 2.1 0.0

Eggs < 40 5.3 21.1 21.1 47.4 5.3 0.0 NS

≥ 40 0.0 24.1 20.7 48.3 3.5 3.5

Total 2.1 22.9 20.8 47.9 4.2 2.1

Legumes < 40 15.8 79.0 0.0 5.3 0.0 0.0 NS

≥ 40 6.9 72.4 17.2 3.5 0.0 0.0

Total 10.4 75.0 10.4 4.2 0.0 0.0

Potatoes < 40 5.3 26.3 15.8 47.4 5.3 0.0 NS

≥ 40 0.0 27.6 27.6 44.8 0.0 0.0

Total 2.1 27.1 22.9 45.8 2.1 0.0

Fruit < 40 0.0 0.0 10.5 47.4 21.1 21.1 NS

≥ 40 0.0 0.0 13.8 37.9 24.1 24.1

Total 0.0 0.0 12.5 41.7 22.9 22.9

Vegetables < 40 0.0 5.3 0.0 47.4 15.8 31.6 NS

≥ 40 0.0 0.0 6.9 44.8 34.5 13.8

Total 0.0 2.1 4.2 45.8 27.1 20.8

NS – statistically non-significant difference.
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Table 4. The frequency of intake of food products with a potentially adverse effect on health depending on the age of 
the respondents (%)

Product Age 
category
[years]

Frequency of intake (%) P-value

No 
consumption

1–3 
times 

a week

Once 
a week

A few 
times 

a week

Every 
day 

A few 
times 
a day

White rice, 
pasta, fine 
groats

< 40 0.0 26.3 36.8 36.8 0.0 0.0 NS

≥ 40 3.5 24.1 44.8 27.6 0.0 0.0

Total 2.1 25.0 41.7 31.3 0.0 0.0

Fast food < 40 10.5 89.5 0.0 0.0 0.0 0.0 NS

≥ 40 17.2 65.5 10.3 6.9 0.0 0.0

Total 14.6 75.0 6.3 4.2 0.0 0.0

Fried food < 40 0.0 21.1 31.6 42.1 5.3 0.0 NS

≥ 40 3.5 44.8 13.8 37.9 0.0 0.0

Total 2.1 35.4 20.8 39.6 2.1 0.0

Butter < 40 5.3 26.3 15.8 10.5 26.3 15.8 NS

≥ 40 10.3 13.8 10.3 24.1 20.7 20.7

Total 8.3 18.8 12.5 18.8 22.9 18.8

Lard < 40 84.2 10.5 0.0 5.3 0.0 0.0 NS

≥ 40 65.5 13.8 6.9 10.3 0.0 3.5

Total 72.9 12.5 4.2 8.3 0.0 2.1

Hard, processed, 
or blue cheeses

< 40 0.0 36.8 26.3 36.8 0.0 0.0 NS

≥ 40 3.5 34.5 17.2 41.4 3.5 0.0

Total 2.1 35.4 20.8 39.6 2.1 0.0

Cold cuts, 
sausages, 
frankfurters

< 40 5.3 15.8 10.5 15.8 31.6 21.1 < 0.05

≥ 40 0.0 3.5 20.7 51.7 10.3 13.8

Total 2.1 8.3 16.7 37.5 18.8 16.7

Red meat < 40 10.5 21.1 10.5 42.1 10.5 5.3 NS

≥ 40 6.9 31.0 34.5 24.1 3.5 0.0

Total 8.3 27.1 25.0 31.3 6.3 2.1

Sweets < 40 0.0 31.6 21.1 21.1 21.1 5.3 < 0.05

≥ 40 3.5 20.7 17.2 41.4 0.0 17.2

Total 2.1 25.0 18.8 33.3 8.3 12.5

Tinned meat < 40 73.7 26.3 0.0 0.0 0.0 0.0 NS

≥ 40 51.7 37.9 3.5 6.9 0.0 0.0

Total 60.4 33.3 2.1 4.2 0.0 0.0

Carbonated 
sweetened 
drinks

< 40 10.5 52.6 21.1 5.3 0.0 10.5 NS

≥ 40 20.7 34.5 17.2 24.1 0.0 3.5

Total 16.7 41.7 18.8 16.7 0.0 6.3

Energy drinks < 40 57.9 31.6 0.0 0.0 5.3 5.3 NS

≥ 40 72.4 17.2 0.0 6.9 0.0 3.5

Total 66.7 22.9 0.0 4.2 2.1 4.2

Alcoholic 
beverages

< 40 26.3 63.2 10.5 0.0 0.0 0.0 NS

≥ 40 41.4 44.8 10.3 3.5 0.0 0.0

Total 35.4 52.1 10.4 2.1 0.0 0.0

NS – statistically non-significant difference.
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on health (wholemeal bread, milk, fermented milk 
drinks, cottage cheese, fish dishes, legumes, potatoes, 
fruit, vegetables, canned vegetables, or fruit juices). 
Approx. 12% of patients consumed wholemeal bread 
and/or coarse groats every day. Only 6% of the re-
spondents drank milk every day, 4% fermented milk 
drinks, and 35% consumed cottage cheese several 
times a week. Poultry meat was eaten by 63% of the 
subjects several times a week, and eggs by about 50%. 
Approximately 48% ate fish once a week. As many as 
75% of the patients used legumes in dishes several 
times a  month. Only 20% of patients ate vegetables 
several times a day, and about 23% of them ate fruit. 
Patients over 40 years of age chose poultry significant-
ly more often (Table 3).

Table 4 shows the frequency of consumption of 
9 foods with potentially adverse health effects (fast 
food, meat- and flour-based fried foods, hard cheese 
and processed cheese, sweets and confectionery, in-
stant and ready-made soups, canned meat, sweet-
ened carbonated drinks, energy drinks, and alcoholic 
drinks). The highest percentage of subjects (42% of 
the subject group) consumed white rice, pasta, and 
fine groats at least once a week. Approx. 40% of pa-
tients consumed fried foods several times a  week. 
Fast food was consumed several times a  month by 
75% of patients. As a  spread for bread, the patients 
mainly used butter, and almost 20% of the patients 
used butter several times a day. Approximately 40% of 
the patients ate hard cheese and/or processed cheese 
several times a week. With the same frequency, 37% 
of subjects ate cold cuts, sausages, and frankfurters, 
and 31% ate red meat. Additionally, as many as 13% 
of patients ate sweets several times a day, 17% of the 

subjects drank carbonated sweetened drinks, and 
over 50% of patients consumed alcohol several times 
a month. Patients over 40 years old consumed sweets, 
cold cuts, sausages, and frankfurters significantly 
more often than patients under 40 years of age.

Most patients scored low on the ‘healthy diet in-
dex’ (Table 5). Similarly, most patients (including all 
persons aged > 40 years) scored low on the ‘unhealthy 
diet index’ (approx. 96% of the subjects). Only 16.7% 
of the total number of subjects had good nutritional 
knowledge while about 77% – regardless of the obesi-
ty class – had sufficient knowledge. It should be noted 
that none of the patients under the age of 40 years had 
an insufficient level of nutritional knowledge.

Discussion

Treatment of obesity is multidirectional and re-
quires the cooperation of many specialists [13]. It 
consists of introducing lifestyle changes in the form 
of modifying eating habits through nutritional educa-
tion and psychotherapy, as well as increasing physical 
activity [14, 15]. A properly balanced and varied diet 
with an energy deficit of varying degree, controlled 
physical activity, and systematic evaluation of treat-
ment results allow the reduction of body weight and 
prevention of obesity recurrence after bariatric sur-
gery [15–17].

The recommended number of meals was con-
sumed by 67% of the participants in this study. Similar 
results were obtained by Lange et al. [18] and Mędrela-
Kuder [19], who reported that over 60% of overweight 
or women with obesity ate more than 3 meals a day. 
Szczepańska and Brończyk-Puzoń obtained different 

Table 5. Distribution of dietary features of patients depending on the age of the subjects (%)

Features Age category Total
(n = 48)

< 40 years ≥ 40 years

(n = 17) (n = 31)

Evaluation of nutritional knowledge:

Insufficient 0.0 10.3 6.3

Sufficient 84.2 72.4 77.1

Good 15.8 17.2 16.7

Scores on the healthy diet index:

Low 89.5 89.7 89.6

Moderate 10.5 10.3 10.4

High 0.0 0.0 0.0

Scores on the unhealthy diet index:

Low 89.5 100.0 95.8

Moderate 10.5 0.0 4.2

High 0.0 0.0 0.0
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results, in which only 32% of participants consumed 
4–5 meals a day [20]. An inadequate number of meals 
and long breaks between them deplete glycogen 
stores in muscles and liver whilst lowering blood glu-
cose levels, resulting in a  sharp increase in appetite, 
especially for high-energy foods.

The analysis of the results of our own research on 
the frequency of food intake showed that only 1/5 of 
patients declared the daily consumption of fruit and 
vegetables in accordance with the current recommen-
dations [21]. Food portions lacking in variety from 
this group do not ensure sufficient consumption of 
dietary fibre, minerals, and vitamins [10]. In stud-
ies conducted by Szczepańska and Brończyk-Puzoń 
among women, such a  low frequency of intake of 
vegetables and fruit was declared by over 60% of re-
spondents [20]. Kaniewska et al. showed that the rec-
ommended daily intake of fruit and vegetables was 
declared by only half of the surveyed men, and in the 
group of women, 76% consumed fruit and 83% con-
sumed vegetables each day [22].

Milk and dairy products are a  source of calcium 
and, among others, branched-chain amino acids, 
peptides and proteins (whey and casein), which have 
a  beneficial effect on body composition. Calcium 
influences thermogenesis and lipid metabolism in 
adipocytes, and contributes to an increase in energy 
expenditure and a reduction in adipose tissue deposi-
tion [23, 24]. Its adequate consumption is associated 
with the reduction of the amount of cytosolic cal-
cium in fat cells and the intensification of fatty acid 
oxidation [25]. Our own study showed that only 6% 
of patients consumed milk every day and 4% drank 
fermented drinks. Research by Rautiainen et al. indi-
cates that high levels of calcium in the diet can reduce 
weight gain and prevent obesity in adult women [26]. 
It has been found that for women, the risk of obesity 
as measured by various characteristics of body weight 
and body composition is reduced by 7–11% for every 
100 mg of calcium in the diet. The existence of a posi-
tive relationship between a lower level of body fat and 
higher consumption of dairy products and calcium is 
confirmed, among others, by DASH studies and the 
work of Pabjan et al. [27, 28].

In the authors’ own research, about 96% of patients 
had low scores on the ‘unhealthy diet index’, and none 
of the patients had a high score. Thirteen per cent of 
patients ate sweets several times a day. An additional 
source of sugar was sweetened carbonated drinks, 
which 17% of patients drank several times a week. Re-
search by Kaniewska et al. showed significantly more 
frequent intake of cake in the group of women com-
pared to the group of men [22]. Sixty percent of women 
and 36% of men declared eating cake at least 1–2 times 
a week. Sweet products, such as sweets and confection-
ary, are outside the healthy eating pyramid, and their 
consumption leads, among others, to the development 
of excess body weight, and increased blood glucose 

and triglycerides [29–31]. It has been found that, in ad-
dition to lipid disorders, eating a diet rich in sugar for 
just a  few weeks causes numerous changes observed 
as ischaemic heart disease and other vascular diseases 
[32]. Both human and animal studies indicate various 
metabolic risks of coronary artery disease when fol-
lowing a diet high in sweets and sugar [33, 34].

Nutrition standards still recommend limiting the 
consumption of saturated fat [35]. This recommenda-
tion is largely based on the observation that eating 
high-fat meals leads to weight gain, and that saturated 
fat may increase total serum cholesterol levels, and thus 
possibly increase the risk of coronary atherosclerosis 
[30]. The source of this fat is meat and its products, 
fast food, and sweets. In our own research, 37% of the 
subjects ate cold cuts, sausages, and frankfurters, and 
31% ate red meat in their meals several times a week. 
Fast food was consumed several times a month by as 
many as 75% of the subjects. Research by Kaniewska 
et al. showed that the consumption of fast food among 
patients differed depending on sex: 60% of women 
and 36% of men did not eat this type of product at 
all, which is a  favourable nutritional behaviour [22]. 
According to the authors, the risk of obesity increases 
with the frequency of consumption of this type of 
food. According to the research by Szczepańska and 
Brończyk-Puzoń, 48% of patients included fast food in 
their diet less often than several times a week [20]. Sch-
roder et al. indicated that the value of BMI was closely 
related to the amount of fast food consumed [33].

 
Conclusions

A  significant influence of age was observed on 
the frequency of consumption of poultry, cold cuts, 
sausages, frankfurters, and sweets. The percentage 
of patients who had good nutritional knowledge was 
only 16.7%. The low scores on the healthy diet index 
indicates the need for regular dietary consultations, 
during which patients will be educated about the use 
of food information and the application of healthy 
eating principles in practice. In order to increase the 
effectiveness of bariatric treatment, it is necessary to 
correct nutritional behaviours during the preopera-
tive period, not afterwards.

In a multidisciplinary team of specialists treating 
obesity, the participation of dietitians is required at 
the stage of qualifying patients for bariatric surgery.
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