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ABSTRACT

Background. Patients with obesity, including morbid obesity, commit numerous dietary mistakes. They prefer high-energy
diets, but of poor nutritional value. Patients qualified for bariatric procedures show deficiencies in vitamins and minerals
due to insufficient intake of vegetables, fruit and whole grain products.
Objective. Analysis of dietary habits in morbidly obese patients prepared for bariatric surgery, including assessment of
eating style and frequency of consumption of certain products.
Material and methods. The study group contained 39 people aged 18 - 65 years, who were surveyed with a questionnaire
elaborated in the Department of Clinical Dietetics and Nutrition, Medical University of Bialystok. The following factors
were assessed: number of meals, snacking between meals and eating at night, types of snacks eaten, and frequency of consumption of certain foods. Results were analyzed using Statistica 9.0.
Results. The majority of surveyed men (41.7%) ate three meals a day, whereas most women (40.7%) had at least 4 meals a
day. Nearly 85% of the respondents admitted snacking between meals, mainly eating fruit, sweets and sandwiches. Whole
grain cereal, milk and dairy products, fish, fruit, vegetables and pulses appeared in diet of patients qualified for treatment
of obesity very rarely.
Conclusions. Dietary habits of obese patients qualified for bariatric procedures are not consistent with recommendations.
Therefore, these patients should receive nutritional education in order to foster proper eating habits that will help in the
postoperative nutrition
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STRESZCZENIE

Wstęp. Osoby z otyłością, w tym z otyłością olbrzymią, popełniają liczne błędy żywieniowe. Dieta otyłych jest wysokoenergetyczna, jednak posiada niską wartość odżywczą. U osób zakwalifikowanych do zabiegów bariatrycznych występują
niedobory witamin i składników mineralnych spowodowane niewystarczającym spożyciem między innymi warzyw, owoców
oraz produktów pełnoziarnistych.
Cel. Analiza zachowań żywieniowych pacjentów z otyłością olbrzymią przygotowywanych do operacji bariatrycznej, na
którą składały się ocena trybu żywienia oraz częstotliwości spożycia poszczególnych artykułów spożywczych.
Materiał i metody. Badaniem objęto grupę 39 osób w wieku 18 – 65 lat. Badanie przeprowadzono z użyciem kwestionariusza ankiety, opracowanego w Zakładzie Dietetyki i Żywienia Klinicznego UM w Białymstoku. Ocenie poddano między
innymi ilość spożywanych posiłków, zwyczaj pojadania między posiłkami i jedzenia w nocy, rodzaj spożywanych przekąsek
oraz częstotliwość spożycia wybranych produktów spożywczych. Analizę wyników wykonano w programie Statistica 9.0.
Wyniki. Wykazano, że większość ankietowanych mężczyzn (41,7%) spożywała 3 posiłki dziennie, a kobiet (40,7%) przynajmniej 4 posiłki dziennie. Blisko 85% badanych pojadało między posiłkami, głównie owoce, słodycze i kanapki. Osoby
zakwalifikowane do chirurgicznego leczenia otyłości zbyt rzadko spożywały produkty zbożowe z pełnego przemiału, mleko
i przetwory mleczne, ryby, warzywa i owoce oraz nasiona roślin strączkowych.
Wnioski. Sposób żywienia osób otyłych zakwalifikowanych do zabiegów bariatrycznych nie jest zgodny z zaleceniami
żywieniowymi. Należy objąć ich edukacją, w celu kształtowania prawidłowych zachowań żywieniowych, które pomogą
w późniejszym żywieniu pooperacyjnym.
Słowa kluczowe: otyłość olbrzymia, dorośli, sposób żywienia
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INTRODUCTION
The prevalence of obesity, including morbid obesity,
increases with age and is a major health problem in
developed and developing countries. Obesity is becoming increasingly common also in Poland. The National
Multicenter Health Survey (WOBASZ) (2003 – 2005)
demonstrated that overweight and obesity affected 61%
of Polish men and 48.1% of Polish women, with more
women (2.2%) suffering from pathological obesity
(BMI ≥ 40 kg/m2) in comparison with men (0.6%) [3].
Obesity, especially its morbid form, is the major
cause of many diseases, particularly cardiovascular disorders and type 2 diabetes which increase the risk of premature death [22, 40]. Bariatric surgery is recently the
most efficient method of obesity treatment. It provides
to the significant loss of body mass and consequently to
the improvement of patient’s quality of life [12]. What
is more, bariatric surgery significantly improves metabolism of insulin, glucose and lipids [20, 21].
The diet of the obese patients is nutritionally poor.
It is characterized by low intake of whole-grain cereal
products, milk and dairy products, red meat, sea fish,
fruit and vegetables. According to international reports,
patients qualified for surgical treatment of obesity are
often diagnosed with nutritional deficiencies, especially
of vitamins D3, B1, calcium, iron, zinc and selenium [14,
17, 27, 28, 36] which occur due to insufficient supply
of dietary nutrients [2, 10, 26, 35, 36].
In accordance with the European guidelines of
Bariatric Scientific Collaborative Group, the decision
for bariatric surgery should be preceded by an assessment of dietary habits and nutritional status, since
effective dietary preparation of the patient before the
procedure determines their post-operative condition.
The aim of the study was to analyze eating behaviors
of patients with morbid obesity prepared for bariatric
surgery, including the evaluation of eating habits and
frequency of consumption of certain foods.

MATERIAL AND METHODS
The study involved 39 patients (27 women and 12
men) qualified for surgical treatment of obesity. The
average age was 39.4 ± 12.93 (range 18 - 65) for women
and 38.1 ± 11.77 (range 20-62) for men. The mean body
mass index was 46.8 ± 7.96 kg/m2 in women (range
36.1 - 72.6 kg/m2) and 45.0 ± 6.78 kg/m2 (range 38.3
- 60,5 kg/m2) in men. The study subjects were surveyed
with a questionnaire elaborated in the Department of
Clinical Dietetics and Nutrition, Medical University of
Bialystok. The first part of the questionnaire contained
particulars and questions concerning eating habits (such

as number of meals consumed, snacking between meals,
eating at night, type of snacks eaten, places where food
was consumed). The second part was related to the usual
frequency of consumption of certain food products. The
results were analyzed using Statistica 9.0. The study
was approved by the Ethics Committee UMB No. RI002/525/2010. All patients signed a voluntary consent
to participate in the study. The study was financed from
research funds of the Department of Clinical Dietetics
and Nutrition, Medical University of Bialystok.

RESULTS
The analysis showed that the majority of obese men
qualified for bariatric surgery (50%) lived in large cities
(population of over 150,000 inhabitants). The results are
presented in Table 1. The highest percentage of obese
women (48.1%) was residents of small towns. Women
and men with higher education accounted for 33.3%
and 16.7%, respectively; 33.3% of women and 33.3%
of men had secondary education; 25.9% of women and
33.3% of men had vocational education. Nearly 59%
of patients surveyed were employed; women more frequently performing mental work (37%), whereas men
- physical work (50%). Over 23% of the respondents
were unemployed. Pensioners accounted for approximately 18% of all the respondents.
Table 1. Characteristics of examined women and men
Women
Men
n = 27
n = 12
n
%
n %
Place of living

Total
n = 39
n
%

City
(more than 150,000
inhabitants)

10

37

6

50

16

41.0

Town
(less than 150,000
inhabitants)

13

48.1

4

33.3

17

43.6

2

16.7

6

15.4

1
1
4
4
2

8.3
8.3
33.3
33.3
16.7

2
2
11
13
11

5.1
5,1
28.2
33.3
28.2

Rural areas
None
Primary
Vocational
Secondary
University

4
14.8
Education
1
3.7
1
3.7
7
25.9
9
33.3
9
33.3

In the current study, the majority of men surveyed
(41.7%) had three meals a day, and women (40.7%) at
least 4 meals a day (Table 2). In both groups, breakfast,
dinner and supper were the most frequently consumed
meals. Breakfast was eaten more frequently by women
than men (92.6% vs 75%), whereas dinner (100% vs
88.9%) and supper (100% vs 96.3%) - more often by
men as compared to women. Lunch was consumed by
only 33.3% of the respondents, and only 20.5% ate at
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tea time. As many as 71.8% of the respondents (70.4%
of women and 75% of men) ate irregularly and the
intervals between meals were longer than 4 hours. The
most frequently, the respondents ate at home (92.6% of
women and 66.7% of men). About 89% of women and
75% of men participating in the study were snacking
between meals (often up to 40.7% of women and 35.9%
of men). Night snacking habit was reported by 18.5%
of women and about 8% of men. Most commonly eaten
snacks were fruits (61%), sweets (50%) and sandwiches
(47%). Women showed a stronger preference for sweets
and fruit, whereas men for fruit and sandwiches. Detailed evaluation of eating habits is shown in Table 2.
Table 2. Nutritional habits of obese patients qualified for
bariatric procedures.

Mental work
Physical work
Pensioner
Unemployed
1
2
3
≥4
Breakfast
Lunch
Dinner
Tea
Supper
Yes, often
Yes, sometimes
Rather not
No, never
Yes, often
Yes, sometimes
Rather not
No, never
At home
At a restaurant
In bars
Buy ready meals
Home + bar
Home + reastaurant

Women
Men
n=27
n=12
n
%
n
%
Occupation
10
37
3
25
4
14.8
6
50
5
18.5
2
16.7
8
29.6
1
8.3
Number of meals
0
0
0
0
6
22.2
3
25
10
37
5
41.7
11
40.7
4
33.3
Meals
25
92.6
9
75
9
33.3
4
33.3
24
88.9
12
100
7
25.9
1
8.3
26
96.3
12
100
Snacking
11
40.7
3
25
13
48.1
6
50
3
11.1
2
16.7
0
0
1
8.3
Eating at night
2
7.4
0
0
3
11.1
1
8.3
1
3.7
2
16.7
21
77.8
9
75
Eating place
25
92.6
8
66.7
0
0
0
0
0
0
1
8.3
1
3.7
1
8.3
1
3.7
1
8.3
0
0
1
8.3

Total
n=39
n

%

13
10
7
9

33.3
25.6
17.9
23.1

0
9
15
15

0
23.1
38.5
38.5

34
13
36
8
38

87.2
33.3
92.3
20.5
97.4

14
19
5
1

35.9
48.7
12.8
2.6

2
4
3
30

5.1
10.2
7.7
76.9

33
0
1
2
2
1

84.6
0
2.6
5.1
5.1
2.6

Apart from dietary habits, also routine frequency
of consumption of certain products was assessed in the
study. The analysis revealed that people qualified for
surgical treatment of obesity ate whole grain cereal products very rarely. More than 29% of women consumed
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cereal only once a week, and nearly 26% less than once
a month. The majority of men (41.7%) ate cereal once
or twice a month, and 25% did not eat those products
at all. Women ate pasta and rice 1-2 times a week, and
men once a week. Obese patients were also found to
prefer white bread. More than 41% of women and 58%
of men consumed white bread at least once a day. Daily
consumption of wholemeal rye bread was reported by
only 22.2% of women and 25% of men. The largest
group of women (29.6%) did not consume wholemeal
rye bread at all and 41.7% of men admitted consuming
it only once a week.
The assessment of the frequency of milk intake
revealed that this product was consumed by only
37% of women and 16.6% of men, 7 or more times
a week. Milk fermented beverages in daily diet were
consumed by only 29.6% of women and 8.3% of
men. In both groups, cottage cheese was eaten usually
once a week (by 41% of women and 25% of men).
The main source of protein, present in the diet of the
obese patients qualified for surgical treatment, was meat.
In the current study, the most commonly consumed meat
was poultry and pork. The largest group of women
(51.8%) had poultry meat 2-3 times a week, whereas
men (41.7%) 4-6 time a week. Pork was consumed once
a week by 33.3% of the respondents, 4-6 times a week
by 22.2%, and 2-3 times a week by 18.5%. The largest
percentage of men (41.7%) ate pork 2-3 times a week,
and 25% of them ate pork 7 times a week or more. In
both groups, the consumption of marine fish was very
seldom (once a week). The frequency of consumption
of fat meat products seems to be alarming. Sausages,
luncheon meat, meat pies in the group of obese women
were routinely consumed at a frequency of 2-3 times
a week, and once a week in the group of obese men.
Daily consumption of raw vegetables was reported
by only 40.7% of women and 41.7% of men, and raw
fruits by 29.6% and 33.3%, respectively. Potatoes in
both groups were consumed at a frequency of 4-6 times a week. A very low intake of legumes is alarming.
More than 38% of all the respondents consumed such
products only 1-2 times a month, 23% less than 1-2
times a month, and nearly 31% did not eat them at all.
It was also observed that obese patients chose butter
and soft margarine (in both groups consumed 7 times
a week or more) rather than olive oils and vegetable
oils (in both groups used only 2-3 times a week).
The consumption of confectionery products by patients
qualified for bariatric surgery is very common, especially among women. More than 29.6% of women consumed sweets up to 7 times a week or more, and 25.9% of
them 2-3 times per week. The highest percentage of men
(33.3%) ate sweets 2-3 times a week. Men consumed
large quantities of sweet fizzy drinks, with 33.3% of
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them consuming it 7 times a week or more and nearly
17% 4-6 times a week.

DISCUSSION
High energy diet, low physical activity and sedentary lifestyle play an important role in the emergence
of obesity [7, 49]. It has been proven that the main
factors contributing to the development of obesity are:
a small number of meals, irregular food intake, too long
intervals between meals and snacking [51].
In the current study, men reported to eat 3 meals a
day, and women at least 4 meals a day. In another study
involving a group of morbidly obese patients qualified
for bariatric surgery, 50% of respondents consumed 3
meals per day [5]. Similar results have been obtained
by other authors [19, 24, 43, 50]. In accordance with
the prevention and treatment of overweight and obesity, 4-5 meals are recommended to eat per day, as the
distribution of daily food intake in smaller portions is
beneficial for maintaining healthy body weight. In an
American study, consuming meals more often during
the day was associated with a lower risk of obesity (≥ 4
meals vs. 3 meals) [31]. This seems to be confirmed by
the observations reported by Gacek and Chrzanowska,
who showed a statistically significant correlation between BMI and the number of meals [19]. It also affects
food consumption in patients after bariatric surgeries.
In the present study, the most frequently eaten
meals were respectively supper, dinner and breakfast.
Comparable results have been obtained by Stefańska,
who reported that over 90% of overweight and obese
patients had three main meals (breakfast, dinner and
supper) [45].
From a nutritional point of view, the most important meal of the day is breakfast. Many studies have
provided evidence that regular breakfast consumption
improves insulin sensitivity and glucose tolerance during subsequent meals, and also contributes to lower
levels of triglycerides and LDL cholesterol in the blood
[16, 33, 42]. The morning meal provides an appropriate
amount of carbohydrates which affect the release of
hormones responsible for the feeling of satiety [6, 13],
whereas the presence of substantial amounts of protein
and fat from milk and dairy products modulates ghrelin
secretion, thus inhibiting the feeling of hunger [18].
Avoiding breakfast is associated with an increased
incidence of obesity [31]. In a study conducted by van
der Heijden et al., men eating breakfast regularly were
characterized by a lower body weight gain, compared
to those who did not eat breakfast [47]. According to
British observations, patients consuming high-energy
breakfasts had a lower mean BMI and lower weight
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gain over the following five years, compared to those
consuming low-calories breakfasts [41].
In our study, more than 71% of the respondents consumed meals irregularly, which is a common phenomenon among Poles, both with normal and excessive body
weight [5, 8, 19, 24, 29, 34]. Food intake irregularity is
one of the dietary factors conditioning overweight and
obesity [8, 15, 38]. It also may impede a 5 meal regime
after bariatric surgery.
In our study, over 84% of the respondents qualified
for bariatric treatment admitted snacking between meals. This percentage was higher in a study conducted by
Boniecka et al. [5]. Similar results have been obtained
by Mędrela-Kuder, who reported snacking habit in 96%
of women with excess body weight [34]. In the current
study, the most commonly consumed snacks between
meals were fruits, sweets and sandwiches. Similar results have been obtained by other authors [5, 37, 45].
Type of food and frequency of consumption also play
an important role in the prevention and treatment of
overweight and obesity. A properly composed menu,
containing such products as whole grain cereal, skim
milk and dairy products, fruit and vegetables, lean meat,
fish or pulses, helps maintain good health.
The assessment of the frequency of consumption of
the selected products by the morbidly obese qualified
for bariatric surgery showed a very low intake of grits,
pasta, rice and wholemeal bread. Similar results have
been obtained by Stefańska et al. [45] in their research
presenting that wholemeal bread and grits were eaten
once a day by 33% of obese women, whereas only once
a week by obese men (28.3%). In the present study,
consumption of white bread and semi-confectionery
products at least once a day was reported by 41% of
women and 52% of men. Such low intake of wholemeal
products may cause deficiency of B vitamins, especially
vitamin B1. It has been proven that 15-29% of patients
with morbid obesity show vitamin B1 deficiency [9,
17]. We also observed a low intake of milk and dairy
products in obese patients. In a study conducted by
Stefańska et al., the largest number of obese women
-30%- reported intake of milk and dairy products at least
once a day, whereas obese men (about 28%) 2-3 times
a week [44]. Milk and dairy products are an excellent
source of easily absorbed calcium. Several studies have
shown a negative correlation between calcium intake
and serum lipids, blood glucose and insulin levels [1,
39]. In addition, Liu et al. have shown that the risk of
metabolic syndrome decreases with a greater consumption of calcium [30]. Insufficient intake of milk and
dairy products can also cause latent deficit of calcium
in patients who are prepared for bariatric surgery.
Our observations and results reported by other
authors demonstrate a high intake of meat (poultry and
pork) among people with normal and excessive body

Nr 1

Dietary habits of obese patients qualified for bariatric procedures

weight [8, 25, 44, 46]. In this study, obese patients
demonstrated low intake of fish (only once a week).
Similar results have been obtained by Ostrowska et al.
[37], Ilow et al. [25], Gacek et al. [19], Włodarek et al.
[50]. Moreover, the majority of respondents reported
consumption of beef and veal less than once a month.
Red meat is an excellent source of easily absorbed iron,
and its low consumption may contribute to iron severe
deficiency. Other studies involving patients with morbid
obesity have revealed iron deficiency in 12% - 43.9% of
them [17, 32, 48]. Vegetables and fruit should dominate
in the diets of overweight and obese patients. Of those
surveyed in the present study only 40.7% of women and
41.7% of men reported daily intake of raw vegetables,
and 29.6% and 33.3% of raw fruits, respectively. In a
study by Włodarek et al., 79% of obese women and 64%
of obese men reported daily fruit intake. Only 45% of
respondents reported consumption of vegetables once
a day and every fourth person consumed it 3 times a
day [50]. Similarly, another study has shown that the
diet of people with excess body weight is characterized by low intake of fruits and vegetables, which are a
valuable source of food fibers, vitamins and minerals
[34]. This can cause insufficient supply of vitamin C,
which is indispensable for the absorption of iron in the
gastrointestinal tract.
The assessment of dietary habits showed a very low
consumption of legumes that are rich in B vitamins,
potassium, iron and magnesium. It should be noticed
that about 30% of all the respondents did not consume
them at all. Another study evaluating the frequency of
consumption of selected products by obese patients
presented that more than 60% of men and women consume pulses less than once a week [44]. The analysis
of fat intake revealed that the obese patients preferred
soft margarine and butter. Olive oil and vegetable oils
were used 2-3 times a week. Preferences concerning
fat spreads vary. Female inhabitants of Legnica with
its surroundings and Warsaw often used soft margarine,
while obese patients with high blood pressure chose
butter [8, 23, 25]. Vegetable oils were most commonly
used for frying [4, 8, 11, 25]. Both in our study and in
those conducted by other authors, 20-35% of the respondents consumed sweets 2-3 times a week [44, 50],
and large amounts of sugary drinks delivering glucose
and fructose to the body. Excessive intake of simple
carbohydrates in diet increases its energy value and is
one of the main reasons for the positive energy balance.
It can be thus concluded that the nutrition manner of the
respondents are not consistent with dietary guidelines.
Numerous studies have shown nutritional deficiences,
especially of vitamin D3, vitamin B1 and iron in morbidly
obese individuals qualified for bariatric surgery, despite
dietary energy excess [14, 17, 26, 27, 28, 36]. This is
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due to inadequate intake of whole grain cereal products,
legumes, milk, dairy products, beef, veal and fish.

CONCLUSIONS
1. Dietary mistakes committed by obese patients, such
as consumption of high-energy products (meat, fat)
and low intake of milk and dairy products, could
increase the risk of morbid obesity.
2. Cconsumptions of large amounts of high-energy
products with poor nutritional value may provide
to the development of latent nutritional deficiencies.
Obese patients should be encouraged to eat more
grains, cereal products, vegetables, fruit, milk and
dairy products, red meat and fish with simultaneous reduction of the intake of fatty meat and sweet
snacks.
3. Obese patients qualified for bariatric procedures
should receive dietary education in order to foster
healthy nutritional habits that will help to maintain
healthy diet after surgery.
Acknowledgement
The study was performed as a scientific project (No
-123-16592P) financed by the Medical University of
Bialystok, Poland
Conflict of interest
The authors declare no conflict of interest.

REFERENCES
1. Azadbakht L., Mirmiran P., Esmailzadech A., Azizi.
F.: Dairy consumption is inversely associated with the
prevalence of the metabolic in Teheranian adults. Am.
J. Clin. Nutr. 2005; 82(3):523-530.
2. Bavaresco M., Paganini S., Lima T.P., Salgado W.Jr.,
Ceneviva R., Dos Santos J.E., Nonino-Borges C.B.: Nutritional course of patients submitted to bariatric surgery.
Obes Surg. 2010; 20(6):716-721.
3. Biela U., Pająk A., Kaczmarczyk-Chałas K., Głuszek
J., Tendera M., Waśkiewicz A., Kurjata P., Wyrzykowski
B.: Incidence of overweight and obesity in women and
men between the ages of 20-74. Results of the WOBASZ
program. Kardiol. Pol. 2005; 63:6(supl. 4):632-635 (in
Polish).
4. Bolesławska I., Maruszewska M., Przysławski J.: Fats
preferences and selection factors among adults. Żyw.
Człow. Metabol. 2003;30(1/2):154-159 (in Polish).
5. Boniecka I., Szczygieł B., Paśnik K.: Selected lifestyle
characteristic of patients with extreme obesity qualified for bariatric surgery. Rocz Panstw Zakl Hig 2009;
60(3):279-284 (in Polish).
6. Bornet F.R., Jardy-Gennetier A.E., Jacquet N., Stowell
J.: Glycaemic response to foods: impact on satiety and

46

7.

8.

9.

10.

11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

M. Jastrzębska-Mierzyńska, L. Ostrowska, H.R. Hady et al.

long-term weight regulation. Appetite 2007; 49(3):535553.
Branca F, Nikogosian H, Lobstein T.: The challenge of
obesity in the WHO European region and the strategies
for response: Summary. Copenhagen, WHO Regional
Office for Europe, 2007 from: http://www.euro.who.
int/__data/assets/pdf_file/0010/74746/E90711.pdf
Bronkowska M., Martynowicz H., Żmich K., Biernat
J., Andrzejak R.: Eating habits of obese patients with
diagnosed hypertension. Rocz Panstw Zakl Hig 2010;
61(1):75-81 (in Polish).
Carrodeguas L., Kaidar-Person O., Szomstein S., Antoziz P., Rosenthal R.: Preoperative thiamine deficiency
in obese population undergoing laparoscopic bariatric
surgery. Surg Obes Relat Dis. 2005;1(6):517-522.
Casagrande D.S., Repetto G., Mottin C.C., Schneider
R., Moretto M., Padoin A.V., Schaan B.D.: Bone mineral
density and nutritional profile in morbidly obese women.
Obes Surg. 2010; 20(10):1372-1379.
Cieślik E., Filipiak-Florkiewicz A., Pałasiński J.: Dietary
habits considering fat consumption. Żyw. Człow. 2003;
30(1/2):314-318 (in Polish).
Dadan J., Iwacewicz P., Hady R.H.: Quality of life
evaluation after selected bariatric procedures using the
Bariatric Analysis and Reporting Outcome System.
Videosurgery and other miniinvasive techiques 2010;
5(3):93-99.
Druce M., Bloom S.R.: The regulation of appetite. Arch
Dis Child 2006; 91(2):183-187.
Ernst B., Thurnheer M., Schmid S.M, Schultes B.: Evidence for the necessity to systematically assess micronutrient status prior to bariatric surgery. Obes Surg. 2009;
19(1):66-73.
Ersoy C., Imamoglu S.: Comparison of the obesity risk
and related factors in employed and unemployed (housewife) premenopausal urban women. Diabetes Res. Clin.
Pract. 2006; 72(2):190-196.
Farshchi H.R.,Taylor M.A., Macdonald I.A.: Deleterious
effects of omitting breakfast on insulin sensitivity and
fasting lipid profiles in healthy lean women. Am J Clin
Nutr 2005; 81(2):388-396.
Flancbaum L., Belsley S., Drake V., Colarusso T., Tayler
E.: Preoperative nutritional status of patients undergoing
Roux-en-Y gastric bypass for morbid obesity. J Gastrointest Surg 2006; 10(7):1033-1037.
Foster-Schubert K.E., Overduin J., Prudom C.E., Liu
J., Callahan H.S., Gaylinn B.D., Thorner M.O., Cummings D.E.: Acyl and total ghrelin are suppressed
strongly by ingested proteins, weakly by lipids, and
biphasically by carbohydrates. J Clin Endocrinol Metab
2008;93(5):1971-1979.
Gacek M., Chrzanowska M.: Nutrictional behaviours
of men at the age 20-60 with regard to anthropometric
indicators of nutritional status. Rocz Panstw Zakl Hig
2009; 60(1):43-49 (in Polish).
Gasteyger C., Suter M., Calmes J.M., Gaillard R.C., Giusti V.: Changes in body composition, metabolic profile
and nutritional status 24 months after gastric banding.
Obes Surg 2006; 16(3):243-250.

Nr 1

21. Hady R.H., Dadan J., Gołaszewski P., Safiejko K.: Impact of laparoscopic sleev gastrectomy on body mass
index, ghrelin, insulin and lipid levels in 100 obese
patients. Videosurgery and other miniinvasive techiques
2012;7(4):251-259
22. Haslam D.W., James W.P.: Obesity. Lancet 2005;
366(9492):1197-209.
23. Heropolitańska-Janik J., Sińska B.: Consumption of
selected fat products for spreading on bakery goods
by Warsaw city and vicinity inhabitants. Med. Metab.
2003;7(1):27-31 (in Polish).
24. Ilow R., Regulska-Ilow B., Biernat J., Kowalisko A.: Assessment of the dietary habits of 50-years-old inhibitants
of Wrocław. Bromat. Chem. Toksykol. 2007;2:121-129
(in Polish).
25. Ilow R., Regulska-Ilow B., Szymczak J.: Assessment of
food intake by females from Legnica and its neighbourhood. P. 1: Dietary habits and individual products intake
frequency of the females. Bromat. Chem. Toksykol.
1998;31(1):47-54.
26. Jastrzębska-Mierzyńska M., Ostrowska L., Hady R.H.,
Dadan J.: Assessment of dietary habits, nutritional status
and blond biochemical parameters in patients prepared
for bariatric surgery: a preliminary study. Videosurgery
and other miniinvasive techiques 2012; 7(3):156-165
27. Kaidar-Person O., Person B., Szomstein S., Roshental
R.J.: Nutritional deficiencies in morbidly obese patients:
A new form of malnutrition? Part A: Vitamins. Obes Surg.
2008; 18(7):870-876.
28. Kaidar-Person O., Person B., Szomstein S., Roshental
R.J.: Nutritional deficiencies in morbidly obese patients:
A new form of malnutrition? Part B: Minerals. Obes Surg.
2008; 18(8):1028-1034.
29. Krzyszycha R, Szponar B.: Body mass index (BMI) and
dietary preferences of women living in rural areas. Rocz
Panstw Zakl Hig 2009; 60(1):75-77 (in Polish).
30. Liu S., Song Y., Ford E.S., Manson J.E., Buring J.E.,
Ridker P.M.: Dietary calcium, and the prevalence of
metabolic syndrome in middle-aged and older women.
Diabetes Care, 2005; 28(12):2926-2932.
31. Ma Y, Bertone ER, Stanek EJ 3rd, Reed GW., Hebert
J.R., Cohen N.L., Merriam P.A., Ockene I.S.: Association
between heating patterns and obesity in a free-living US
adult population. Am J Epidemiol. 2003; 158(1):85-92.
32. Madan A.K., Orth W.S., Tichansky D.S., Ternovits C.A.:
Vitamin and trace mineral levels after laparoscopic gastric bypass.Obes Surg.2006; 16(5):603-606.
33. Marangoni F., Poli A., Agostoni C., Di Pietro P., Cricelli C., Brignoli O., Fatati G., Giovannini M., Riva E.,
Marelli G., Porrini M., Rotella C.M., Mele G., Iughetti
L., Paoletti R.: A consensus document on the role of
breakfast in the attainment and maintenance of health
and wellness. Acta Biomed. 2009; 80(2):166-171.
34. Mędrela-Kuder E. Some nutritional habits of a group of
overweight and obese women. Rocz Panstw Zakl Hig,
2005; 56(4):371-377.
35. Miskowiak J., Honoré K., Larsen L., Andersen B.: Food
intake before and after gastroplasty for morbid obesity.
Scand J Gastroenterol. 1985; 20(8):925-928.

Nr 1

Dietary habits of obese patients qualified for bariatric procedures

36. Moize V., Deulofeu R., Torres F., de Osaba J.M., Vidal
J.: Nutritional intake and prevalence of nutritional deficiencies prior to surgery in a Spanish morbidly obese
population. Obes Surg. 2011; 21(9):1382-1388.
37. Ostrowska L, Czapska D, Karczewski J, Krzemińska A.:
Dietary habits of people with overweight and obesity.
Bromat. Chem. Toksykol. 2002; 35(2):139-146 (in Polish).
38. Ostrowska L., Karczewski J., Szwarc J.: Dietary habits
as an environmental factor of overweight and obesity.
Rocz Panstw Zakl Hig 2007; 58(1):307- 313 (in Polish).
39. Pereira M.A., Jacobs D.R.Jr., Van Horn L., Slattery
M.L., Kartashoy A.I., Ludwig D.S.: Dietary consumption,
obesity and the insulin resistance syndrome in young
adults. The CARDIA study. A. J. Med. Assoc. 2002;
287(16):2081-2089.
40. Pischom T., Boeing H., Hoffmann K., Bergmann M.,
Schulze M.B., Overvad K., van der Schouw Y.T., Spencer E., Moons K.G., Tjønneland A., Halkjaer J., Jensen
M.K., Stegger J., Clavel-Chapelon F., Boutron-Ruault
M.C., Chajes V., Linseisen J., Kaaks R., Trichopoulou
A., Trichopoulos D., Bamia C., Sieri S., Palli D., Tumino
R., Vineis P., Panico S., Peeters P.H., May A.M., Bueno-de-Mesquita H.B., van Duijnhoven F.J., Hallmans
G., Weinehall L., Manjer J., Hedblad B., Lund E., Agudo
A., Arriola L., Barricarte A., Navarro C., Martinez C.,
Quirós J.R., Key T., Bingham S., Khaw K.T., Boffetta P.,
Jenab M., Ferrari P., Riboli E.: General and abnormal
adiposity and risk of Heath In Europe. N. Engl. J. Med.
2008; 359(20):2105-2120.
41. Purslow L.R., Sandhu M.S., Forouhi N.,Young E.H.,
Luben R.N., Welch A.A., Khaw K.T., Bingham S.A.,
Wareham N.J.: Energy intake at breakfast and weight
change: prospective study of 6,764 middle-aged men
and women. Am J Epidemiol 2008; 167(2):188-192.
42. Ruxton C.H., Kirk T.R.: Breakfast: a review of associations with measures of dietary intake, physiology and
biochemistry. Br J Nutr 1997; 78(2):199-213.

47

43. Sikora E., Leszczyńska T., Bodziarczyk I.: Questionnaire assessment of food consumption patterns of female
members of the “Quarter Fatty” Club. Bromatol. Chem.
Toksykol. 2004; 37-suppl: 31-38.
44. Stefańska E., Ostrowska L., Czapska D., Karczewski J.:
Consumption frequency of selected groups of food products among obese subjects. Bromatol. Chem. Toksykol.
2008;41(3):716-719.
45. Stefańska E., Ostrowska L., Czapska D., Karczewski J.:
Nutritional value of meals in the diets of women with
normal and excessive body weight. Rocz Panstw Zakl
Hig 2010; 61(2): 201-205 (in Polish).
46. Sygnowska E., Waśkiewicz A., Głuszek J., Kwaśniewska
M., Biela U., Kozakiewicz K., Zdrojewski T., Rywik S.:
Intake of consumed products by adults in the Polish
population. Results of the WOBASZ program. Kardiol.
Pol. 2005; 63(6 Suppl 4):1-7 (in Polish).
47. van der Heijden A.A., Hu F.B., Rimm E.B., van Dam R,M.:
A prospective study of breakfast consumption an weight
gain among U.S. men. Obesity 2007; 15(10):2463-2469.
48. Vargas-Ruiz A.G., Hernández-Rivera G., Herrera M.F.:
Prevalence of iron, folate, and vitamin B12 deficiency
anemia after laparoscopic Roux-en-Y gastric bypass.
Obes Surg. 2008; 18(3):288-293.
49. WHO: Obesity: Preventing and managing the global
epidemic. Report of a WHO consultation. Geneva, WHO
Technical Report Series 894, 2000 from: http://www.
bvsde.paho.org/bvsacd/cd66/obeprev/indice.pdf
50. Włodarek D., Głabska D.: Nutritional habits of individuals with diabetes mellitus type 2. Diabetologia
Praktyczna 2010; 11(1): 17-23 (in Polish).
51. Zhang C., Schulze M.B., Salomon C.B.,Hu F.B.: A prospective study of dietary patterns meat intake and risk
of gestational diabetes mellitus. Diabetologia 2006;
49(11):2604-2613.
Received: 20.09.2013
Accepted: 24.01.2014

