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Abstract

Introduction and objective. Many studies have indicated numerous nutrition mistakes among school-aged children
and adolescents in both urban and rural environments. The aim of this study was to assess the nutritional habits of the
Polish population, consisting of 7,974 individuals aged 12–17, from rural and urban environments, as well as to identify
environmental variations of these habits and to verify the existing information on the incorrect nutrition of school-age
children and adolescents. 
Materials and method. The research covered a group of 7,974 respondents – school-age adolescents with a similar age
structure (12–17 years). The study on subjects from secondary school grades 1 – 3 was conducted in randomly selected
schools from 2 random Polish provinces; 5 counties were randomly selected, followed by a choice of 2 communes: one rural
and one urban. The research technique was a self-designed survey questionnaire. The obtained results were subjected to
statistical analysis using the Pearson Chi 2 and V Cramer test. 
Results. The research revealed environment-based differences in subjects’ nutrition. Breakfast was consumed daily by a
statistically significantly fewer subjects from the rural environment (36.31%) than from the urban areas (51.32%); second
breakfast was consumed by an insignificantly smaller proportion of respondents from the urban environment (40.00%) than
from the rural one (46.00%); dinner was eaten daily by 86.00% of urban subjects and 82.00% of rural respondents; afternoon
tea and supper were eaten rarely by respondents from both environments. The diet of respondents was dominated by
anti-health behaviours.
Conclusions. Most of the respondents displayed incorrect nutritional behaviours. Nutritional mistakes occurred among
respondents from both rural and urban environments, with the predominance of the rural areas.
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INTRODUCTION

Incorrect nutrition, low physical activity, overweight and
obesity have tremendous consequences for the psychophysical development of children and adolescents; they
may also cause many diseases in adulthood (e.g. diabetes,
cardiovascular diseases, malignant tumours, osteoporosis).
These diseases are referred to as chronic, non-infectious
diseases or ‘nutrition-related diseases’ [1, 2, 3, 4, 5, 6, 7, 8].
Many studies have indicated numerous nutrition mistakes
among school-aged children and adolescents in both urban
and rural areas [4, 9, 1, 11, 12, 13]. For many years, various
social campaigns and educational activities have been
undertaken (especially in the media) to encourage people
to change their nutritional behaviours to healthier options
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[4]. Proper nutrition should be an important element of
health promotion [14, 15, 16, 17].
Studies [9, 14, 17, 18] prove that not only children, but also
their parents, are unaware of the nutritional mistakes they
make. The most common mistakes include: irregularity of
meals; skipping breakfast before going to school, skipping
second breakfast at school; and incorrect frequency of
consumption of some food products. These and other dietary
mistakes may have an adverse effect on the development and
health of children and adolescents [1, 19, 20].
Above all, it should be noted that proper nutrition is one
of the basic factors of physical development; nutritional
behaviours shaped in childhood determine one’s nutrition
in adulthood, and are difficult to modify; incorrect nutrition
may cause various disorders in childhood and youth (short
stature, overweight, anaemia, and tooth decay), as well as
increase the risk of many chronic diseases in adulthood [21,
22, 23, 24, 25, 26].

AAEM

Annals of Agricultural and Environmental Medicine

Katarzyna Maria Sygit, Marian Sygit, Paulina Wojtyła-Buciora, Oleh Lyubinets , Włodzimierz Stelmach, Jan Krakowiak. Environmental variations of nutritional mistakes…

OBJECTIVE

Table 2. Gender structure of the subjects
Gender

Urban

Rural

Total
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The aim of this study was to assess the nutritional habits of the
Polish population, consisting of 7,974 individuals aged 12–17,
from rural and urban environments, as well as to identify
environmental variations of these habits, and to verify the
existing information on incorrect nutrition of school-age
children and adolescents.
MATERIALS AND METHOD

Girls

51.77%

50.28%

50.70%

Boys

48.23%

49.72%

49.30%

Total

100.00%

100.00%

100,00%

Pearson’s chi-square test

p=0,308

p – p-value

Table 3. Structure of subjects by place of residence

Studies on adolescents from the 1st, 2nd and 3rd high-school
grades were conducted in randomly selected schools, in 2
randomly selected provinces in Poland, from which 5 counties
were selected randomly; in each county, 2 communes were
selected: one rural and one urban. In total, the study was
carried out in 10 counties and in 20 communes (10 rural and
10 urban). The selection of counties, communes and schools
was carried out by a stratified random sampling method,
while the population was selected by means of targeted
selection. The authors’ self-designed survey questionnaire,
tested in pilot studies, was used.
The analysis included 7,974 correctly completed selfdesigned survey questionnaires; information contained
therein was compiled using digital machines and computer
techniques. Ultimately, the study covered 6,417 subjects
from the urban environment and 1,557 respondents from
the rural environment, with similar age and gender structure
with no statistically significant differences (p>0.05). The
obtained results, presented in the Tables, were subjected to
statistical analysis using the Chi 2 Pearson test, V Cramer
test.

Place of residence

Urban

Rural

%

51.17

48.83

Total
100

n

6,417

1,557

7,974

Analysis of the results showed statistically significant
differences in the frequency of breakfast consumption before
leaving for school between respondents from the urban and
rural environments – breakfast was consumed more often
by adolescents from urban areas (p<0.001) (Tab. 4).
Table 4. Frequency of eating breakfast before going to school
Eating breakfast before going
to school

Urban

Rural

n

%

n

%

Total
(%)

Daily

3,293.2

51.32

570.0

36.61

48.44

Several times a week

1,239.7

19.32

406.9

26.17

20.64

979.2

15.26

363.4

23.34

16.83

Never

904.8

14.10

216.4

13.91

14.09

Total

6,417

100

1,557

100

100

Randomly

Pearson’s chi-square test

p<0,001

p – p-value

RESULTS

The age structure of respondents from urban and rural areas
was similar in particular age subgroups: in the 12–13
subgroup: urban – 30.69%, rural – 33.0%); in the 14–15
subgroup, urban – 66.8%, rural – 65.0%; and in the 16–17
subgroup: urban – 3.23%, rural – 2.9% (Tab. 1).

Urban

Rural

n

%

12–13

1,969

14–15

4,240

Total

n

%

n

%

30.69

516

33.00

2,485

30.13

66.08

1,002

65.00

5,242

66.29

16–17

207

3.23

39

2.90

246

3.58

Total

6,417

100.00

1,557

100.00

7,974

100.00

Pearson’s chi-square test

Table 5. Frequency of eating second breakfast by subjects
Frequency of eating second
breakfast

Table 1. The age structure of the subjects
Age (in years)

Analysis of the results showed statistically significant
differences in the frequency of second breakfast consumption
between respondents from the urban and rural environments.
Second breakfast was consumed more often by adolescents
from urban areas (p<0.001) (Tab. 5).

p=0,256

Urban

N

Rural

%

N

%

Total
(%)

Daily

2,629.0

40.97

724.16

46.51

42.05

Several times a week

1,533.0

23.89

316.8

20.35

23.19

Sometimes, randomly

1,120.0

18.24

295.4

18.97

17.75

Never

1,135.8

17.70

220.7

14.18

17.01

Total

6,417

100

1,557

100

100

Pearson’s chi-square test

p<0,001

p – p-value

p – p-value

The size of the subgroups in terms of gender was similar.
No statistically significant differences were observed (p>0.05).
In the girls’ and boys’ subgroups, there were no statistically
significant differences regarding place of residence (urban
vs. rural) (p>0.05) (Tab. 2).
In terms of subject structure based on the place of residence,
51.17% came from the urban environment and 48.83% from
rural areas (Tab. 3).

Study results showed statistically significant differences
in the frequency of eating dinner between adolescents
from urban and rural environments. The respondents from
urban areas showed greater divergence: urban adolescents ate
dinner every day relatively more often, but also the majority
‘never’ ate dinner, compared to rural subjects (p<0.001)
(Tab. 6).
Analysis of the research results showed statistically
significant differences in the places where dinner was eaten
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Table 6. Frequency of eating dinner by subjects
Urban

Rural

N

%

n

%

Total
(%)

Frequency of eating supper

Urban

Rural

n

%

N

%

Total
(%)
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Frequency of eating dinner

Table 9. Frequency of eating supper by subjects

Daily

5,551.3

86.51

1,289

82.80

85.8

Daily

4,485.5

69.90

1,074.6

69.02

69.72

Several times a week

454.9

7.09

152.7

9.81

7.6

Several times a week

904.8

14.1

177.0

11.37

13.56

Sometimes, randomly

265.6

4.14

142

6.05

5.4

Sometimes, randomly

768.8

11.98

195.7

12.57

12.09

Never

145.0

2.26

20.9

1.34

2.08

Never

257.9

4.02

109.8

7.05

4.61

Total

6,417

100

1,557

100

100

Total

6,417

100

1,557

100

7,974

Pearson’s chi-square test

p<0,001

Pearson’s chi-square test

p<0,001

p – p-value

p – p-value

between the respondents living in the urban and rural
environments. Urban adolescents ate dinner in restaurants,
at the family home and in other places more frequently, and
less frequently at school and at home (p<0.001) (Tab. 7).

–– statistically significant differences in the number
and frequency of eating 5 meals between respondents
from urban and rural areas – adolescents from urban
environment consumed 5 meals a day relatively less often
than their peers from rural areas (p<0.001);
–– no statistically significant differences in the number and
frequency of eating 4 meals a day between urban and rural
respondents (p=0.074);
–– no statistically significant differences in the number and
frequency of eating 3 meals a day between urban and rural
respondents (p=0.236);
–– no statistically significant differences in the number and
frequency of eating 2 meals a day between urban and rural
respondents (p=0.159);
–– statistically significant differences in the number and
frequency of eating 1 meal between respondents from
urban and rural areas – adolescents from the urban
environment consumed 1 meal a day relatively less often
than their peers from rural areas (p<0.001) (Tab. 10).

Table 7. Most frequent place of eating dinner by subjects
Place of eating dinner

Urban

Rural

Total

At school

9.82%

17.84%

14.42%

Always at home

55.94%

63.06%

61.13%

In bars

2.01%

1.56%

1.54%

In restaurants

3.99%

1.67%

2.35%

At family’s

6.58%

3.04%

4.83%

At friends’

1.29%

1.18%

1.14%

It varies

20.09%

11.31%

14.28%

Nowhere

0.28%

0.34%

0.31%

Total

100%

100%

100%

Pearson’s chi-square test

p<0,001

p – p-value

The conducted research identified significant differences
in the frequency of afternoon tea consumption between the
respondents from urban and rural environments. Adolescents
from urban areas were less likely to have afternoon tea than
respondents from rural areas (p<0.001) (Tab. 8).
Table 8. Frequency of eating afternoon tea by the subjects
Frequency of eating afternoon
tea

Urban

n

Rural

%

N

%

Total
(%)

Daily

1,556.8

25.82

482.7

31.00

26.83

Several times a week

1,666.5

25.97

447.9

28.77

26.51

Sometimes, randomly

1,975.7

30.79

395.8

25.42

29.74

Never

1,117.8

17.42

230.6

14.81

16.9

Total

6,417

100

1,557

100

100

Pearson’s chi-square test

p<0,001

p – p-value

The results obtained on the consumption of the third
crucial meal of the day – supper – showed that there were
statistically significant differences in the frequency of
eating supper between respondents from urban and rural
environments (Tab. 9). Adolescents from urban areas ate
supper relatively more often than subjects from the rural
environment (p<0.001) (Tab. 9).
By analysing the number and frequency of meals consumed
by the subjects, the following were found:

Favourite and consumed dishes/products of the subjects
were: ‘pierogi’ dumplings and pancakes, sweets, yogurts,
meat and crisps, whereas the least liked were: ‘bigos’ stew,
liver, tripe, and vegetables such as onion and spinach.
Analysis of the study results identified statistically significant
differences between the consumption of favourite dishes/
products during the day, and the place of residence of the
respondents (urban vs rural environment). Urban adolescents
are their favourite products/dishes, such as fast food, crisps,
yoghurt, fish, meat, sweets, dumplings, pancakes, pizza, fruit
and others, more often than their urban peers (Tab. 11).
Analysis of the study results identified statistically
significant differences in the choice of snacks and the place
of residence of the respondents (urban vs rural environment).
Urban adolescents snacked more often than their rural
counterparts (p=0.001); urban subjects chose yoghurt as a
snack more often than their rural peers (p=0.048) (Tab. 12).
Table 13 lists the health symptoms related to nutrition.
Symptoms such as hyperphagia and lack of control over
eating were reported by 14.41% of urban respondents and
11.09% of their rural counterparts (p=0.001).
The respondents also pointed to other ailments related to
eating disorders such as: fear of gaining weight, provoking
vomiting or anorexia – there were no statistically significant
differences between these ailments and the place of residence
of the respondents (urban vs rural environments).
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Table 10. Number and frequency of meals consumed by the subjects (in %)
Urban

Daily
total

‘Several
times a
week’
total

‘Rarely’
total

‘Never’
total

p

10.14

21.18

13.84

17.60

11.17

p<0,001

11.96

4.56

23.24

16.93

13.06

4.88

p=0,074

11.01

5.01

27.10

10.66

11.25

5.27

p=0,236

4.06

11.73

16.17

10.92

6.08

12.44

18.65

p=0,159

0.99

4.90

26.6%

8.88

2.33

5.90

29.33

p=0,001

Rural

Daily

Several
times a
week

Rarely

Never

Daily

Several
times a
week

Rarely

Never

5 meals per day

18.86

14.79

20.45

13.55

21.87

11.92

16.51

4 meals per day

23.73

20.34

15.39

5.59

22.63

15.76

3 meals per day

30.40

12.46

12.20

5.14

23.69

9.72

2 meals per day

11.92

5.83

13.93

21.14

11.20

1 meal per day

9.11

2.06

7.14

33.23

9.83

T
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Number and
frequency of
meals

p – p-value

DISCUSSION

Table 11. Favourite foods or products consumed during the week
Favourite dishes

Urban

Rural

p

Fast food

26.97%

7.55%

<0,001

Crisps

24.16%

11.21%

<0,001

Yoghurt

36.64%

17.58%

<0,001

Fish

16.34%

7.85%

<0,001

Meat

33.63%

15.99%

<0,001

Sweets

39.64%

16.01%

<0,001

‘Pierogi’ and pancakes

57.24%

27.14%

<0,001

Pizza

1.33%

0.28%

0,001

Vegetables

0.30%

0.11%

0,378

Fruit

0.75%

0.26%

0,047

Carbonated drinks

0.04%

0.04%

1

Non-carbonated drinks

0.04%

0.04%

1

Other

4.85%

2.46%

<0,001

p – p-value

Table 12. Products snacked between meals
Snacks

Urban

Rural

p

Sweets

20.53%

18.66%

0,114

Bread

12.72%

13.66%

0,329

Biscuits

13.99%

13.33%

0,542

Fruit

23.20%

23.86%

0,588

Yoghurt

14.17%

12.23%

0,048

Fast food

0.45%

0.25%

0,392

Crispp

0.08%

0.17%

0,403

‘Pierogi’ and pancakes

0.04%

0.10%

0,555

Pizza

0.03%

0.05%

1

Other

2.05%

1.77%

0,581

Total of subjects who consumed snacks

87.26%

84.08%

0,001

p – p-value

Table 13. Health symptoms related to nutrition
Symptoms

Urban

Hyperphagia and lack of control over food
consumption

14.41% 11.09% 0,001

Irresistible fear of gaining weight

12.54% 12.00% 0,596

Provoked vomiting after a meal

2.94%

Anorexia (avoiding food)

12.03% 12.98% 0,329

Total

41.00%

p – p-value

Rural

2.73%

38.8%

p

0,762

0,118

Proper nutrition is of particular importance in children and
adolescents due to the very intense processes of growth and
development at this stage of life. Both nutrient deficiencies and
excessive consumption have negative health consequences
[11, 15, 16, 27, 28, 29, 30]. In recent years, in Poland and in
Europe, the nutrition situation of children and adolescent
has been unsatisfactory in many respects; this is valid both
for the rural and urban environments [4].
Nutrition mistakes of children and adolescents are
related to excessive consumption of fats. Its excess is already
observed in pre-school children and increases with age,
and is particularly pronounced in adolescents. Children
and adolescents are prone to eating products and foods
that contain significant amounts of fat. Chips and other
fast-foods items belong to their favourite foods – which was
confirmed in these studies. The research indicated that the
majority of young people – both from the urban (57.24%) and
rural (27.14%) environments – indicated as favourite foods:
dumplings and other flour products. Therefore, obesity in
children and adolescents is of great importance. Numerous
studies confirm that the occurrence of obesity in adolescents
is associated with increased morbidity and mortality in the
population aged 50+, regardless of body weight in adulthood
[1, 19, 20, 24, 28, 31].
In 2025, as many as 2.7 billion people – or every fourth
person in the world – may suffer from overweight or obesity.
According to the latest data from the World Food Safety Index,
prepared by the Economist Intelligence Unit (EIU), in Poland
23.2% of the population already suffer from obesity [31, 32].
In Europe, obesity has reached epidemic proportions. Over
the last 2 decades, the incidence of obesity has tripled. It is
estimated that if no action is taken, in 2020 in the WHO
European Region, about 150 million of adults (20% of the
population) and 15 million of children and adolescents (10%
of the population) will be obese [31, 33, 34].
According to A. Oblacińska [35], obesity is a disorder
influenced significantly by environmental factors, such as
lifestyle with health behaviours. These factors may be largely
modified, mainly through health promotion and preventive
activities.
Incorrect nutrition status, i.e. overweight and obesity, as
well as body mass deficiency, may lead to many disorders. The
current study shows that youth from the urban environment
in particular had improper nutrition habits, which may
have a huge impact on their health in the future. Research
conducted in numerous centres in Poland confirmed these
reports [24, 27, 38].
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(2.9%), which may lead to eating disorders, such as anorexia
nervosa or bulimia nervosa [17, 35, 36, 37, 38].
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According to Platt [16], the nutrition and eating habits of
adolescents have an impact on the course of adolescence,
growth process and maintaining a normal body weight [13,
14, 15].
Research results on eating behaviours of adolescents
during puberty from urban and rural environments [11,
15, 20, 27] repeatedly indicate improper nutrition: invalid
nutrition model (irregular meal times, long intervals between
meals, skipping breakfast), snacking between main meals,
e.g. sweets, soft drinks, etc.); unbalanced diet: prevalence of
energy from fat, high-energy foods and carbohydrates with a
high glycaemic index, with decreased consumption of milk,
its products, fibre and whole-grain bread.
In the presented study, the structure of consumption of
food products preferred by the respondents showed that the
highest number of subjects (57.24% of respondents from the
urban environment and 27.14% from rural areas) consumed
‘pierogi’ dumplings and pancakes. Fruit and vegetables
were selected rarely (by less than 2% of respondents from
both environments); sweets were consumed by 39.64% of
respondents from the urban environment and by 16.01%
of rural subjects. This structure was similar to that of Kock
et al., as the differences depended on the environment and
region of residence. In a week, an average of 2/3 of subjects
consumed flour products, while 1/2 of respondents vegetables
and fruits [5].
Breakfast was consumed daily by 51.32% of urban
respondents and 36.61% of rural subjects, similar to other
studies [1.19.20]. Skipping breakfast has an adverse effect
on the well-being and fitness of adolescents. According to
Ziółkowska et al. [13], such individuals eat snacks more often
(crisps, bars, sweet drinks), which may result, for example,
in tooth decay and excessive body weight. A significant
percentage of the subjects (14.10% of urban and 13.91% of
rural respondents) did not eat breakfast; these results were
similar to the results presented by B. Woynarowska et al.
[29]. Second breakfast was consumed by 40.97% of urban
and 46.51% of rural respondents; this was confirmed by
research conducted by, among others, Ziółkowska et al.
[13]. Dinner was consumed by 86.51% of urban and 82.80%
of rural respondents. In the studies of B. Woynarowska
et al. [30], this value was 70% (on school days) and 90% at
weekends. Afternoon tea was consumed only by 25.82% of
youths from the urban environment and 31.00% of subjects
from rural areas, whereas supper was eaten by 69.90% of
urban and 69.02% of rural respondents. In the studies by
B. Woynarowska, 12.4% of urban adolescents did not eat
supper. In other research by the authors of the presented
study, almost half of the surveyed adolescents reported that
they ate breakfast, second breakfast, dinner and supper [17,
29, 30].
An important problem affecting the health of young people
is eating between meals, which concerns 87.26% of youth
from the urban environment and 84.08% of subjects from
the rural environment. In the current study, adolescents
from both the urban and rural environments usually chose:
fruits, sweets, cookies, and bread. In studies conducted by
Przybylska et al. and Stefańska et al., frequent snacking
between meals were discovered, and the most frequently
selected products were sweets and crisps [28, 38].
Additionally, nutrition-related symptoms – which are often
ignored by researchers – were investigated: hyperphagia
(12.5%), anorexia (12%), provoked vomiting after eating –

CONCLUSIONS

1. It was found that among the researched population
of 12–17-year-olds, incorrect nutritional behaviours
prevailed, which were present both in the urban and rural
environments.
a. The urban respondents consumed breakfast and second
breakfast considerably more often than their peers from
the rural environment.
b. Regular consumption of 5 meals a day was reported
by significantly more subjects from the rural than the
urban environment.
c. The urban respondents snacked between meets
significantly more often.
2. The respondents chose and consumed unhealthy products,
such as sweets, junk food and crisps, relatively often – this
applied mainly to urban respondents.
3. The respondents reported disorders related to improper
nutrition.
4. The obtained results may be used to guide the nutritional
education of adolescents, who displayed an urgent need
for such education.
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