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ABSTRACT

Introduction. Appropriate diet and physical activity are vital determinants of psychophysical development in children and
adolescents.

Objective. The aim of the study was to analyse an association between dietary habits and physical activity levels of ado-
lescents from post-grammar schools.

Material and methods. The study included 110 girls and 65 boys between 16 and 19 years of age from two post-grammar
schools in Biata Podlaska in Poland. They were subjected to a diagnostic survey providing information on their diet (num-
ber of meals a day, their regularity, frequency of bread, dairy, meat, fish, sweet, fruit, vegetable and fast food consumption,
preferred ways of food processing). Physical activity levels were determined with the International Physical Activity Ques-
tionnaire — Short Form (IPAQ-SF). Based on these data, the respondents were stratified to high, moderate and low physical
activity groups. Due to small number of participants presenting with low physical activity levels, we did not include this
group in further analyses. The significance of differences in the dietary habits of adolescents presenting with high and
moderate physical activity levels was verified with the y* test.

Results. Most girls and boys presented with high levels of physical activity. However, we did not find an evident relationship
between dietary habits and physical activity levels. Girls from high and moderate physical activity groups differed solely
in terms of the number of daily meals, frequency of meat and sweet consumption, and significant intergroup differences
observed among boys pertained to the frequencies of whole-wheat bread, meat and fast food consumption. The abovemen-
tioned food products were consumed more often by girls and boys presenting with high physical activity levels.
Conclusions. The dietary mistakes observed in physically active adolescents from post-secondary schools justify intensi-
fication of their dietary education programs.
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STRESZCZENIE

Wprowadzenie. Prawidlowe odzywianie i aktywno$¢ fizyczna to podstawowe czynniki wplywajace na rozwdj psychofi-
zyczny dzieci i mtodziezy.

Cel. Celem pracy byta ocena sposobu odzywiania si¢ mtodziezy szkét ponadgimnazjalnych w zaleznosci od poziomu
aktywnosci fizycznej.

Material i metody. Badaniami objgto 110 dziewczat i 65 chtopcow w wieku 16-19 lat z dwoch szkodt ponadgimnazjalnych
w Biatej Podlaskiej. Wérod mlodziezy przeprowadzono sondaz diagnostyczny, ktory dostarczyt informacji o sposobie od-
zywiania si¢ badanych (liczbie i regularnosci spozywania positkow, czgstosci spozycia pieczywa, produktow mlecznych,
migsa, ryb, stodyczy, owocow i warzyw, zywnosci typu ,,fast food” 1 sposobu obrobki kulinarnej). Aktywno$¢ fizyczng oce-
niono poprzez zastosowanie Migdzynarodowego Kwestionariusza Aktywnosci Fizycznej IPAQ (forma krétka). Umozliwito
to podziat dziewczat i chtopcow na grupy o duzej, sredniej i matej aktywnosci fizycznej. Ze wzgledu na matg liczebnosé
badanych o malej aktywnosci fizycznej wyniki tych osob nie byty poddawane dalszym analizom. Istotno$¢ statystycznag
rdznic w sposobie odzywiania sie mtodziezy o duzej i $redniej aktywnoSci fizycznej oceniono testem >
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Wyniki. Wigkszos$¢ badanych dziewczat i chtopcow charakteryzowala si¢ duza aktywno$cia fizyczng. Nie mozna natomiast
jednoznacznie stwierdzi¢, ze wystepuje zalezno$¢ pomiedzy sposobem odzywiania a poziomem aktywnosci fizycznej.
U dziewczat istotno$¢ statystyczna réznic pomigdzy grupa o duzej i Sredniej aktywnosci fizycznej wystapita tylko w przy-
padku: liczby spozywanych positkow, czestosci spozywania migsa i stodyczy; u chtopcow natomiast w czgstosci spozywania
pieczywa razowego, migsa i zywnosci typu ,,fast food”. U dziewczat, jak i u chtopcow, czgstsze spozywanie produktow
z wyzej wymienionych grup wystapito u badanych o duzej aktywnosci fizyczne;.

Whioski. Stwierdzone nieprawidtowosci w sposobie odzywiania si¢, przy duzej aktywnosci fizycznej mtodziezy ponad-

gimnazjalnej, wskazuja na potrzebe zwigkszenia edukacji zywieniowej badanych dziewczat i chlopcow.

Stowa kluczowe: sposob Zywienia, aktywnosc¢ fizyczna, dziewczeta, chtopcy

INTRODUCTION

Physical activity and rational diet constitute vital
determinants of health. However, a tendency to redu-
ce physical activity level in favor of passive ways of
spending free time have been observed recently [2, 3,
14], along with unfavorable nutritional behaviors, such
as non-varied diets, deficient in minerals and vitamins.
Usually, such diets are based on high-calorie products
with low nutritional values [15, 20, 23].

Optimal frequency and intensity of physical activity
for school children and adolescents have been a subject
of many published guidelines. American National Asso-
ciation for Sport and Physical Education recommends
at least 60 minutes of physical activity daily, optimally
each day of the week [6]. Also according to WHO and
European Community, to promote healthy growth,
children and adolescents should undertake at least 60
minutes of moderate or intense activity each day, opti-
mally in form of endurance exercises, improving agility
and strength of various muscle groups [31]. However,
the report published by the National Institute of Public
Health — National Institute of Hygiene suggests that a
considerable proportion of adolescents in Poland do not
undertake the recommended amount of physical activity.
The number of physically active individuals decreases
with age, especially among girls. In 2010, appropriate
levels of physical activity were presented by no more
than 4% of girls from the oldest age group (17-18
years). However, there is a potential for improvement,
as an increase in the proportion of regularly exercising
individuals has been documented among the youngest
boys and girls [30].

Too low level of physical activity, inappropriate diet
and resultant overweight and obesity may affect psycho-
physical development of children and adolescents and
lead to many diseases of the adulthood, such as diabetes
mellitus, cardiovascular disorders and osteoporosis [11,
13, 22]. This may exert unfavorable effect on psycho-
social functioning of an individual [8, 18]. Therefore,
despite many previous studies dealing with the problem
in question, social awareness with regards to beneficial
effects of a rational diet and regular physical activity

still should be a subject of continuous monitoring and
improvement.

The aim of the study was to analyze the diets of
16- to 18-year-old pupils; specifically we studied an
association between physical activity levels of the study
participants, their nutritional behaviors and consump-
tion of selected food products.

MATERIAL AND METHODS

The study included 110 girls and 65 boys between
16 and 19 years of age from two post-grammar vocatio-
nal schools in Biata Podlaska. 65% of girls and 72% of
boys commuted to schools from local villages.

All participants were subjected to a diagnostic su-
rvey with the questionnaire determining their dietary ha-
bits and frequency of consuming selected food products.

Physical activity levels were determined with the
International Physical Activity Questionnaire — Short
Form (IPAQ-SF) [7]. The questionnaire included 7
statements regarding various types of physical activity
associated with daily living, work and recreation. We
determined the time spent sitting, walking and perfor-
ming moderate and vigorous physical activities. Each
type of physical activity was expressed in MET-min/
week, by multiplying the intensity coefficient for a
given activity by the number of days the activity was
done during the week and the amount of time spent in
this activity in minutes per day. On the basis of these
data, the respondents were stratified to high, moderate
and low physical activity groups, in line with the IPAQ
methodology [7]. However, due to small number of par-
ticipants presenting with low physical activity levels (5
girls and 7 boys), we did not include this group in further
analyses. Eventually, the study included two groups of
boys and girls, characterized by high (Group 1) and
moderate (Group 2) physical activity levels.

The groups were compared in terms of their dietary
habits, with statistical significance of differences veri-
fied with the ¥* test. All calculations were carried out
with a Statistica 11 package.
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RESULTS

A survey with the International Physical Activity
Questionnaire (IPAQ) enabled us to stratify girls and
boys to groups characterized by high and moderate
physical activity levels. 70% of girls and 69.2% of
boys presented with high levels of physical activity,
and remaining 25.5% of girls and 20.0% of boys were
qualified to moderate physical activity group.

The data on dietary habits of girls and boys presen-
ting with high and moderate levels of physical activity
are summarized in Tables 1 and 2.

Table 1. Dietary habits of girls, stratified according to their
physical activity levels

Group 1 | Group 2
Parameter o | % I n | % ¥ p
Number of meals a day
1-2 13 1169] 0 | 0.0
3 20 126.0| 9 |32.1
4 23 1299 | 15 | 53.6 | 11.830 | 0.018*
5 11 [143| 4 | 143
more than 5 10 | 13.0] 0 | 0.0
Having breakfast
yes 49 | 63.6| 18 | 64.3
no 28 |1 36.4| 10 | 35.7 0.003 | 0.951
Having a hot meal during the day
yes 59 | 76.6 | 21 | 75.0
no 18 [234] 7 |250 0.029 1 0.863
Time of the last meal of the day
5.00-6.00 P.M. 19 124.7] 7 [25.0
7.00-8.00 P.M. 29 [37.7] 5 | 17.9| 4306 | 0.116
after 8.00 P.M. 29 [37.7] 16 |57.1

Preferred way of food processing

cooking 50 | 649 15 | 53.6
frying 19 [24.7] 9 |32.1
1.471 .
roasting 71911 3 [10.7 7 0.689
grilling 1 |13 1] 3.6
Types of consumed beverages
juices. nectars 10 [13.0] 5 | 179
sweetened beverages | 35 [ 45.5| 8 |[28.6| 2.430 | 0.296
water 32 [ 41.6| 15 |53.6
Snacking between meals
yes 52 167.5]21 (750
no 25 1325] 7 [25.0 0-540 | 0462

* significant difference at p<0.05

Most girls, especially those from moderate physical
activity group (Group 2), declared having 4 meals a day.
Female respondents presenting with high and moderate
physical activity levels differed significantly in terms of
the declared numbers of daily meals (p=0.018). In con-
trast, we did not find significant intergroup differences
in the number of daily meals consumed by boys from
high and moderate physical activity groups. Irrespective
of their physical activity level, most male respondents
declared having 3 or 4 meals a day.

Table 2. Dietary habits of boys, stratified according to their
physical activity levels

Group 1 | Group 2
Parameter v P
n % n %
Number of meals a day
1-2 4 |89 ] 2 | 154
3 16 [356| 5 | 385
4 12 |26.7| 4 | 30.8 | 2.960 | 0.564
5 S |11 2 | 154
more than 5 8§ [17.8] 0 | 0.0
Having breakfast
yes 31 [68.9 | 11 | 84.6
no 14 |31.1| 2 | 154 1.249 1 0.264
Having a hot meal during the day
yes 33 [733]12]923
no 12 1267 1 | 7.7 2.088 1 0.148
Time of the last meal of the day
5.00-6.00 P.M. 2 | 44| 2 | 154
7.00-8.00 P.M. 20 444 | 4 | 30.8 | 2.220 | 0.329
after 8.00 P.M. 23 |S1.1| 7 | 538
Preferred way of food processing
cooking 15 1333 | 5 | 385
frying 21 [46.7| 6 | 46.2
roasting 6 [133] 2 | 154 0.975 | 0.807
grilling 3167|000
Types of consumed beverages
juices. nectars 9 [200] 2 | 154
sweetened beverages | 23 | 51.1 | 9 | 69.2 | 1.425 | 0.490
water 13 1289 | 2 | 154
Snacking between meals
yes 38 | 84.4 | 13 |100.0
no 7 1156 0 | 0.0 22991 0.129

Having breakfast before school is a vital component
of appropriate diet. The majority of our respondents,
more often boys than girls, declared having breakfast
before school; the proportion of boys having breakfast
before school was higher in Group 2. Moreover, this
group included larger proportion of boys who declared
having a hot meal during the day.

We also asked our respondents about the time they
usually had their last meal of the day. Most adolescents
had their last meal very late, after 8.00 P.M. The largest
proportion of girls and boys who chose this answer
presented with moderate levels of physical activity.

Nearly half of boys from both groups pointed to
frying as their preferred way of food processing. In
contrast, majority of girls from both groups (64.9% and
53.6% of the respondents from Group 1 and Group 2,
respectively) preferred cooking over frying.

The largest proportion of boys, both those from
high and moderate physical activity groups, preferred
sweetened beverages. Such beverages were particularly
popular among boys from Group 2. Water, the most
commonly recommended type of beverage for chil-
dren and adolescents, was more popular among boys
presenting with high physical activity levels. 53.6% of
girls overall pointed to water as their preferred beverage
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type. However, detailed analysis showed that female
respondents from Group 1 preferred both sweetened
beverages (45.5%) and water (41.6%). None of these
intergroup differences reached the threshold of statisti-
cal significance.

The majority of participants, more often boys than
girls, declared having snacks between meals. Snacking
was more prevalent among individuals from Group 2
(as declared by 100% and 75% of boys and girls, re-
spectively).

Table 3. Frequency of selected food product consumption
among girls, stratified according to their physical

Only varied diet may cover the demand for all essen-
tial nutrients. Therefore, we asked our respondents how
often they included whole-wheat bread, dairy products,
meat, fish, vegetables, fruits, fast foods and sweets in
their diets. The results for girls and boys from high
and moderate physical activity groups are presented in
Tables 3 and 4.

Most respondents declared consuming whole-wheat
bread. Girls, irrespective of their physical activity levels,

Table 4. Frequency of selected food product consumption
among boys, stratified according to their physical
activity levels

activity levels Food product Group 1 Group 2 .
Food product Group 1 Group 2 ) group n | % n | % x P
group n | % n | % x P Whole-wheat bread
‘Whole-wheat bread every day 11 | 244 1 7.7
every day 15 19.5 8 28.6 3-4 timesaweek | 20 [44.4| 3 |23.1
3-4 times aweek | 18 | 23.4 1 3.6 1-2timesaweek| 9 [20.0| 2 |154 | 13.959 | 0.007**
1-2 times a week | 25 | 32.5 9 |32.1] 6298 | 0.178 less often 4 190 | 7 |538
less often 9 11.7 4 14.3 not at all 1 2.2 0 0.0
not at all 10 | 13.0 6 | 214 Dairy products
Dairy products every day 15 (333 6 |46.2
every day 15 | 19.5 5 17.9 3-4 timesaweek | 19 | 422 | 4 |30.8
3-4timesaweek | 31 | 403 | 11 | 393 1-2 timesaweek | 10 [222| 3 |23.1| 1.083 0.781
1-2 timesaweek | 17 | 22.1 9 |32.1]| 1.941 | 0.746 less often 1 22| 0 0.0
less often 12 | 15.6 3 10.7 not at all 0 0.0 0 0.0
not at all 2 2.6 0 0.0 Meat
Meat every day 27 160.0| 3 |23.1
every day 31 | 403 5 17.9 3-4timesaweek| 16 [356| 6 |46.1
3-4 times a week | 27 | 35.1 32.1 1-2 times a week | 2 4.4 2 | 154 11.631 | 0.020*
1-2timesaweek | 13 | 169 | 11 | 39.3 | 7.869 | 0.049* less often 0 | 00 1 7.7
less often 6 7.8 3 10.7 not at all 0 0.0 1 7.7
not at all 0 0.0 0 0.0 Fish
Fish every day 0 [00] O 0.0
every day 0 0.0 0 0.0 3-4 times aweek | 3 6.7 2 | 154
3-4 times a week | 5 6.5 1 3.6 1-2 timesaweek | 23 |51.1| 6 |462| 2.171 0.538
1-2 times aweek | 41 | 53.2 8 28.6 | 11.281| 0.103 less often 15 (333 5 |385
less often 30 [ 39.0 | 15 | 53.6 not at all 4 89 | 0 0.0
not at all 1 1.3 4 14.3 Vegetables and fruits
Vegetables and fruits every day 20 (444 | 5 |385
every day 21 | 273 8 | 286 3-4timesaweek| 13 [289| 6 |462
3-4timesaweek | 37 | 48.1 | 14 | 50.0 1-2 timesaweek | 12 [26.7| 2 |154| 1.533 0.464
1-2timesaweek | 19 | 247 | 4 143 | 6.54 | 0.881 less often 0 [00] O 0.0
less often 0 0.0 2 7.1 not at all 0 0.0 0 0.0
not at all 0 0.0 0 0.0 Fast foods
Fast foods every day 10 |222| 0 0.0
every day 0 0.0 0 0.0 3-4 timesaweek | 16 |35.6| 1 7.7
3-4 times a week | 4 5.2 0 0.0 1-2 times aweek | 11 |244| 4 |30.8]| 13.308 | 0.009**
1-2timesaweek | 32 | 41.6 | 11 | 393 | 4525 | 0.21 less often 7 [156| 6 |46.2
less often 31 | 403 | 16 | 57.1 not at all 1 2.2 2 (154
not at all 10 | 13.0 1 3.6 Sweets
Sweets every day 14 [31.1 2 |154
every day 18 | 234 3 10.7 3-4 timesaweek | 20 | 444 | 5 |385
3-4timesaweek | 24 | 31.2 | 14 | 50.0 1-2timesaweek| 8 |[17.8] 5 |38.5]| 2.928 0.403
1-2 timesaweek | 19 | 24.7 0 0.0 |19.849 (0.005%* less often 3 6.7 1 7.7
less often 10 | 13.0 | 11 | 393 not at all 0 |00 O 0.0
not at all 6 7.8 0 |00 * significant difference at p<0.05;

** significant difference at p<0.01

** significant difference at p<0.01
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usually consumed this type of bread 1-2 times a week.
In contrast, the two groups of boys varied in terms of
their frequencies of whole-wheat bread consumption.
While the largest proportion of boys from high physical
activity group consumed whole-wheat bread 3-4 times
a week, individuals presenting with moderate levels of
physical activity usually chose answer “less often than
once a week”. The y? test showed that this intergroup
difference in the frequency of whole-wheat bread con-
sumption was statistically significant. We did not obse-
rve significant intergroup differences in the frequencies
milk and dairy consumption. Most girls, irrespective
of their physical activity levels, declared consuming
milk and dairy 3-4 times a week. Boys from moderate
physical activity group consumed dairy products sli-
ghtly more often than their peers presenting with high
physical activity levels, typically every day (46.2%).
In both girls and boys, physical activity turned out
to be a significant determinant of the frequency of meat
consumption. The largest proportions of individuals

70

presenting with high physical activity levels (40.3%
and 60.0% of girls and boys, respectively) declared
that they consumed meat every day. In contrast, such
high frequencies of meat consumption were declared by
only 17.9% and 23.1% of girls and boys from moderate
physical activity groups, respectively.

Girls from high physical activity group usually con-
sumed fish 1-2 times a week, whereas those presenting
with moderate physical activity levels declared that
they ate fish less often than once a week. Most boys,
irrespective of their physical activity levels, declared
consuming fish 1-2 times a week.

Vegetables and fruits should be included in everyday
diet of children and adolescents. However, such high
frequencies of fruit and vegetable consumption were
declared by only 27.3% and 28.5% of girls from high
and moderate physical activity groups, respectively.
The situation was somehow better in the case of boys:
daily intake of vegetables and fruits was declared by
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Figure 1. Use of weight-loss diets among girls, stratified according to their physical activity levels.
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44.4% and 38.5% of male respondents from Group 1
and Group 2, respectively.

Growing popularity of the so-called fast foods is a
negative tendency observed among Polish adolescents.
We showed that this type of food was more often prefer-
red by boys, especially those from high physical activity
group. More than 20% of male respondents presenting
with high physical activity levels declared consuming
fast foods every day, and more than 35% of them did so
3-4 times a week. Boys from moderate physical activity
group usually consumed fast foods less often than once
a week. These intergroup differences turned out to be
statistically significant. Girls presenting with different
physical activity levels did not differ significantly in
terms of their frequencies of fast food consumption;
the most often declared frequencies of fast food con-
sumption were “1-2 times a week” and “less often than
once a week”.

Growing popularity of sweets in the diet of children
and adolescents is with no doubt unfavorable from a
health perspective. We showed that sweets were more
often preferred by individuals from high physical acti-
vity groups. Up to 23.4% of girls presenting with high
physical activity levels and only 10.7% of those from
moderate physical activity group declared consuming
sweets every day. Similarly, daily consumption of
sweets was declared by up to 31.1% and only 15.4%
of boys presenting with high and moderate physical
activity levels, respectively. Moreover, we observed
that a large proportion of girls from moderate physical
activity group (39.9%) consumed sweets less often than
once a week. The intergroup differences in the frequen-
cy of sweet consumption turned out to be statistically
significant solely in the case of girls.

Due to growing popularity of Western patterns of
extremely slim silhouette, many young people start
various types of weight-loss plans. Such practices were
declared by most girls included in our study (64.9% and
64.3% of female respondents from high and moderate
physical activity groups, respectively). The principal
motivation behind switching to a weight-loss diet was
reduction of body weight. Boys practiced slimming diets
less often than girls, usually to improve their health. We
did not find significant differences in the frequency of
practicing weight-loss diets by boys presenting with
different physical activity levels (Figures 1 and 2).

DISCUSSION

Physical activity is an integral component of human
health. However, the amount of physical activity under-
taken by adolescents worldwide is far from satisfactory
[1, 4, 12], and Polish youth do not differ in this matter
from their peers from other European countries [27,

29]. Nevertheless, some adolescent populations were
reported to present with moderate or even high levels
of physical activity [5, 26].

Our study showed that a considerable proportion of
Polish adolescents (approximately 70%) presented with
high levels of physical activity. However, direct compa-
rison between our findings and the results published by
other authors may be hindered due to differences in the
methodology of physical activity assessment.

Aside from physical activity, also a rational diet
constitutes a significant determinant of heath. Many
previous studies showed that individuals presenting with
higher physical activity levels more often declare adhe-
rence to the rules of healthy eating [17, 26]. However,
also an opposite tendency was reported, as analyses of
nutritional behaviors presented by adolescent athletes
revealed many mistakes, such as insufficient number of
daily meals, exercising in a fasted state, too frequent
consumption of sweets, fast foods, snacks (e.g. crisps,
salty sticks), and drinking sweetened carbonated beve-
rages [9, 10, 19].

We did not find an evident relationship between
dietary habits and physical activity levels. Girls presen-
ting with moderate levels of physical activity declared
having larger number of meals per day than their peers
from high physical activity group. In contrast, we did
not observe significant intergroup differences in the
numbers of daily meals declared by boys presenting
with different physical activity levels (typically three
meals per day). Similar numbers of meals in a day
were declared by boys and girls participating in the
study conducted by Sitko et al. [25], as well as by girls
examined by Piotrowska et al. [21].

Having the first meal before school is an important
component of appropriate diet. However, up to one-third
of girls participating in our study did not eat breakfast.
In boys, this problem was observed mostly in high
physical activity group. Wanat et al. [28] showed that
more than 50% of grammar school pupils do not eat
breakfast. According to Sitko et al. [25], this problem
is more prevalent among girls than in boys, as well as
among the secondary school pupils (40% as compared
to 18% of adolescents from grammar schools). Also the
fact that a considerable proportion of our participants
ate dinner late should be considered alarming. More
than 50% of boys from both groups and 57.1% of girls
from Group 2 declared having their last meal of the day
later than at 8.00 P.M.. This phenomenon is increasingly
reported among adolescents, both in Poland and in other
European countries [21, 24].

Another vital problem is snacking between meals,
especially consumption of high-calorie products with
low nutritional values. The proportion of respondents
who declared having snacks between main meals was
higher in moderate physical activity groups (up to 100%
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of’boys). According to Szczerbinski et al. [26], snacking
between meals is more common among boys than in
girls. While the proportion of boys who declared eating
between meals decreased with an increase in physical
activity index (UIAF), the opposite situation was ob-
served in girls, in whom the prevalence of snacking
between meals was higher in the group presenting with
the highest levels of physical activity.

Another unfavorable dietary habit documented
in our study is repletion of fluids with widespread
and highly advertised sweetened beverages. The vast
majority of girls and boys participating in our study
declared their preference to this type of beverages.
Water was the second most popular beverage among
our respondents. The only exception pertained to girls
from moderate physical activity group who pointed to
water as their preferred beverage. Previously Lagow-
ska et al. [16] showed that water is the most popular
beverage among Polish adolescents; according to these
authors, water was preferred by adolescent athletes and
least popular among participants presenting with low
physical activity levels. In turn, subjects characterized
by moderate levels of physical activity declared their
preference to sweetened beverages, alcohol and energy
drinks. Extremely high popularity of sweetened carbo-
nated beverages, including cola-type beverages, was
also reported by Szczerbinski et al. [26], especially in
the case of girls and boys presenting with the lowest
values of physical activity index.

Also the type of ingested foods and the frequency
of their consumption are important components of ap-
propriate diet. Therefore, we analyzed the frequencies
of whole-wheat bread, milk, dairy, meat, fish, vegetable
and fruit consumption among our respondents. The
level of physical activity turned out to be associated
with the frequency of whole-wheat bread consumption
among boys, and determined the frequency of meat
consumption in both sexes. The abovementioned food
products were generally more popular among girls and
boys presenting with high levels of physical activity.
These findings are consistent with the data published
by Szczerbinski et al. [26]. According to these authors,
higher levels of physical activity are associated with
greater adherence of adolescents to the rules of healthy
eating, namely more frequent consumption of fruits,
vegetables, milk and dairy products. In the same study,
an increase in physical activity index was associated
with a decrease in the proportion of boys who declared
eating sweets and fast foods. Similar phenomenon was
also reported by Lagowska et al. [16], who showed that
fast foods were most popular among pupils presenting
with low physical activity levels, and least often consu-
med by adolescent athletes. However, we observed the
opposite phenomenon, as individuals presenting with
high levels of physical activity declared consuming

sweets and fast foods more often than their peers from
moderate physical activity group.

CONCLUSIONS

1. This study did not show an evident association be-
tween dietary habits and physical activity levels of
adolescent girls and boys. Physical activity turned
out to be a significant determinant of dietary habits
solely in the case of whole-wheat bread, meat and
fast food consumption among boys and ingestion of
meat and sweets among girls.

2. We identified a number of dietary mistakes, such as
not having breakfast, eating late, snacking between
meals and consumption of sweetened beverages.

3. Altogether, these findings justify intensification of
dietary education programs for adolescent boys and
girls.

Conflict of interest
The authors declare no conflict of interest.

REFERENCES

1. Armstrong N.: Children are still fit, but not active! Educ
Health 2011;29;3:43-45.

2. Basterfield 1., Pearce M.S., Parkinson K.N., Adamson
A.J., Reilly J.J.: Longitudinal study of physical ac-
tivity and sedentary behavior in children. Pediatrics
2011;127:24-30.

3. Biddle S.J., Soos I., Hamar P, Sandor 1., Simonek J.,
Karsai I.: Physical activity and sedentary behaviors in
youth: Data from three Central-Eastern European coun-
tries. Eur J Sport Sci 2009;9 295-301.

4. Brodersen N.H., Steptoe A., Boniface D.R., Wardle J..
Trends in physical activity and sedentary behaviour in
adolescence: ethnic and socioeconomic differences. Br
J Sport Med 2007;41:140-144.

5. Charkiewicz A., Charkiewicz W., Szpak A.: Ocena spo-
sobu zywienia 1 aktywnosci fizycznej uczniow Zespotu
Szkot Gastronomicznych w Biatymstoku [Evaluation
of nutrition and physical activity of students in Gas-
tronomic School in Bialystok]. Rocz Panstw Zakl Hig
2009;60,1:65-68 (in Polish) [PMID: 19579772; http:/
www.ncbi.nlm.nih.gov/pubmed/19579772].

6. Corbin C.B., Welk G.J., Corbin W.R., Welk K.A.: Con-
cepts of fitness and wellness: A comprehensive lifestyle
approach (8th. ed.). New York, McGraw Hill, 2009.

7. Craig C.L., Marshall A.L., Siestrom M., Bauman A.E.,
Booth M.L., Ainsworth B.E., Pratt M., Ekelund U., Yngve
A., Sallis J.F, Oja P.: International Physical Activity
Questionnaire: 12-country reliability and validity. Med
Sci Sport Exerc 2003;35:1385-1395.

8. Dong C., Sanchez L.E., Price R.A.: Relationship of obe-
sity to depression: a family based study. Int J Obes Relat
Metab Disord 2004;28:790-795.



44

A. Dmitruk, I. Kunicka, H. Poptawska et al.

No 1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Gacek M.: Wiedza i zachowania zywieniowe mlodziezy
uprawiajacej sport w Szkole Mistrzostwa Sportowego w
Krakowie [Knowledge and nutritional behaviours among
youth practising sports at School of Sports Championship
in Cracow]. Rocz Panstw Zakl Hig 2007;58,4:641-648
(in Polish) [PMID: 18578346; http://www.ncbi.nlm.nih.
gov/pubmed/18578346].

Gacek M.: Zwyczaje zywieniowe grupy osob wyczynowo
uprawiajacych siatkowke [Eating habits of a group of
professional volleyball players]. Rocz Panstw Zakl Hig
2011;42,1:77-82 (in Polish) [PMID: 21735984; http://
www.ncbi.nlm.nih.gov/pubmed/21735984].

Finer N.: Obesity. Clin Med 2003; 3:15-19.
Kantomaa M. T, Tammelin T H., Néiyhd S., Taanila A.M.:
Adolescents” physical activity in relation to family inco-
me and parents” education. Prev Med 2007;44:410-415.
Lee J M., Okumura M.J., Davis M.M., Herman W.H.,
Gurney J.G.: Prevalence and determinants of insulin
resistance among U.S. adolescents: a population —based
study. Diabetes Care 2006;29:2427-2432.

Lee S., Burgenson C., Fulton J., Spain C.: Physical
education and physical activity: results from the school
health policies and programs study 2006. J School Health
2007;8:435-463.

Libuda L., Alexy U., Kersting M.: Time trends in dietary
fat intake in a sample of German children and adolescents
between 2000 and 2010: not quantity, but quality is the
issue. Br J Nutr 2014;111:141-150.

Lagowska K., Wozniewicz M., Jeszka J.: Porbwnanie
nawykow zywieniowych mtodziezy z uwzglednieniem
plci oraz poziomu aktywnos$ci fizycznej [Comparison
of eating habits among students with admitted sex
and level of physical activity]. Rocz Panstw Zakl Hig
2011;62,3:335-342 (in Polish) [PMID: 22171526; http://
www.ncbi.nlm.nih.gov/pubmed/22171526].
Marcysiak M., Zagroba M., Ostrowska B., Wisniewska E.,
Marcysiak M., Skotnicka-Klonowicz G.: Physical activity
versus nutritional habits of children and teenagers. Probl
Pieleg 2010;18(9):176-183 (in Polish).

McCaffery J.M., Niaura R., Todaro J.F., Swan G.E.,
Carmelli D.: Depressive symptoms and metabolic risk
in adult male twins enrolled in the National Heart,
Lung, and Blood Institute twin study. Psychosom Med
2003;65:490-497.

Nazarewicz R., Babicz-Zielinska E.: Wybrane wskaz-
niki stanu odzywienia oraz upodobania zywieniowe
mtodziezy szkoty baletowej [Selected indexes of the
nutritional status and food habits among young ballet
dancers]. Rocz Panstw Zakl Hig 2000;51,1:393-401 (in
Polish) [PMID: 11286090; http://www.ncbi.nlm.nih.gov/
pubmed/11286090].

Piernas C., Popkin B.M.: Increased portion sizes from
energy-dense foods affect total energy intake at eating
occasions in US children and adolescents: patterns and
trends by age group and socio-demographic characteri-
stics, 1977-2006. Am J Clin Nutr 2011;94:1324-1332.
Piotrowska E., Zechaiko-Czajkowska A., Biernat J.,
Mikotajczak J.: Ocena wybranych cech stylu zycia

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

ksztattujacych stan zdrowia 16-18 letnich dziewczat.
Cz. II. Zwyczaje zywieniowe [Evaluation of selected
features of the lifestyle being conducive to the state
of heath of 16-18 years old girls. Part II. Nutritional
habits]. Rocz Panstw Zakl Hig 2009;60,2:151-157 (in
Polish) [PMID: 19803445; http://www.ncbi.nlm.nih.gov/
pubmed/19803445].

Przybylski P, Antonowicz D., Kurowska M., Koztowska
M.: Correlations between blood pressure and selected
anthropometric parameters in overweight and obese
16-18-year-old students with and without metabolic
syndrome family risk factors - a pilot study. Probl Hig
Epidemiol 2010;91(1):28-33 (in Polish).

Rampersaud G.C., Pereira M.A., Girard B.L., Adams J.,
Metzl J.D.: Review — breakfast habits, nutritional status,
body weight, and academic performance in children and
adolescents. J] Am Diet Assoc 2005;105:743-760.
Samuelsen G.: Dietary habits and nutritional status
in adolescents over Europe. An overview of cur-
rent studies in the Nordic countries. Eur J Clin Nutr
2000;54(suppl 1):21-28.

Sitko D., Wojtas M., Gronowska-Senger A.: Sposob zy-
wienia mlodziezy gimnazjalnej i licealnej [Food patterns
of'youth from gymnasium and lyceum]. Rocz Panstw Zakl
Hig 2012;63,3:319-327 (in Polish) [PMID: 23173337,
http://www.ncbi.nlm.nih.gov/pubmed/23173337].
Szczerbinski R., Karczewski J. K., Siemienkowicz J.:
Wybrane zachowania zywieniowe w zalezno$ci od
aktywnosci fizycznej mlodziezy w wielu 14-16 lat w
Potnocno-Wschodniej Polsce na przyktadzie Powiatu
Sokolskiego [Selected nourishment habits depending
on physical activity of 14-16 year-old teenagers in
the North-Eastern Poland on the example of Sokdlski
district]. Rocz Panstw Zakl Hig 2010:61(1):83-86 (in
Polish) [PMID: 20803905; http://www.ncbi.nlm.nih.gov/
pubmed/20803905].

Swiderska—Kopacz J., Marcinkowski J.T., Jankowski
K.: Health behaviour of secondary school pupils and its
chosen determinants. Part V. Physical activity. Probl Hig
Epidemiol 2008;89(2):246-250 (in Polish).

Wanat G., Grochowska-Niedworok E., Kardas M., Ca-
tyniuk B.: Irregular eating habits and correlated health
threats among junior high school pupils. Hygeia Public
Health 2011;46(3):381-384 (in Polish).

Witana K., Szpak A.: Socio-economic determinants of
physical activity of the Bialystok high school students.
Probl Hig Epidemiol 2009;90(1):42-46 (in Polish).
Wojtyniak B., Gorynski P, Moskalewicz B. (red.): Health
status of Polish population and its determinants. National
Institute of Public Health — National Institute of Hygiene,
Warsaw, 2012 (in Polish).

Woynarowska B.: Physical activity of children and youth.
Polskie Forum Profilaktyki Chorob Uktadu Krazenia
(PFP) 2008;3(12):5 (in Polish).

Received: 25.08.2015
Accepted: 11.12.2015



