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ABSTRACT

Introduction: Most countries have witnessed an increasingly sedentary lifestyle in recent decades.
Experts estimate that only one third of adolescents undertake sufficient physical activity to guarantee
normal physical, mental and emotional development.

Study aims: To determine the frequency of PE (Physical Education) lessons as well as after-school
movement activities and sedentary behaviour. To establish the association between physical activity, TV
watching and computer use (screen time) with the risks of overweight and obesity in students.

Material and methods: A survey of 3,548 middle school students, 4,423 from high school and 5,595
university students was performed in 2011. In the former two groupings, the questionnaire had been
devised by Poland’s GIS (Chief Sanitary Inspectorate), based on one previously employed for WHO glob-
al school-based student health survey (GSHS) studies. The university students used an electronic ques-
tionnaire made available on an internet site from Lublin, Poland.

Results: Half the middle and high school students undertook 2 to 5 hours of physical activity per week,
while only 16% of university students did so. In their free time after school, one quarter of middle and
high school students engaged in selected sporting activities, usually for one hour each week. Of the uni-
versity students, 84% did not undertake any movement activities at all. Excessive body mass was most
frequently found in students spending 3 to 4 hours per day watching TV or using computers.
Conclusions: Students, in particular at the university level, demonstrated a somewhat poor commitment
to undertaking PE lessons or other movement activities, whilst focusing mainly on sedentary activities.
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INTRODUCTION

Since the 1990s, a sedentary lifestyle has been more
frequently observed in most countries, together with
insufficient or nonexistent engagement in physical
activities [1, 2]. According to experts, only one third of
adolescents are estimated to undertake enough physical

activity to ensure normal physical, mental and emotion-
al development [3]. A UNICEF report has demonstrat-
ed that Polish adolescents aged 11, 13 and 15 years have
higher BMIs compared to adolescents from econom-
ically developed countries; with this increase doubling
during 2001 to 2010 [4]. On the one hand, this trend has
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arisen from modern-day developments linked to chang-
ing lifestyles, as well as ignorance of the necessity of
physical activity for normal human development.

World Health Organisation (WHO) recommenda-
tions concerning levels of physical activity in children
and adolescents point out that 60-minute daily levels
of ‘moderate to vigorous physical activity’ (MVPA)
are beneficial during adolescent development [5, 6].
In response to unsatisfactory physical activity levels
in all global societies, the American College of Sports
Medicine has likewise issued calls for achieving health
and wellness through increasing physical activity [7].
Engaging in an active lifestyle and maintaining a nor-
mal body mass is the most effective means of preventing
many modern-day diseases [8, 9], inter alia obesity and
associated metabolic disorders, atherosclerosis [10],
hypertension and cardiovascular disease [11]. Obesity
is also linked to various types of cancer risk, including
that of the colon, breast, endometrium, liver, kidney,
oesophagus, stomach, pancreas and gall bladder [12].
Current studies show that the most effective way of
dealing with obesity is through appropriate dieting and
increased energy expenditure through physical activity
[13, 15]. For these reasons, educational and health pro-
grammes need to be introduced to ensure adolescents
are made fully aware that physical activity and a healthy
diet are required for a healthy life during all of its stages
[16-18].

STUDY AIMS

1. To establish how frequently the Polish study subjects
(i.e. students) took part in PE (Physical Education)
lessons and after-school movement activities, and how
often they opted for sedentary activities.

2. To investigate the relationship between physical activi-
ty, TV watching and time spent on computers with the
risk of overweight and obesity in these subjects.

STUDY METHODOLOGY

Students selected randomly from middle schools,
high schools and universities in Poland were surveyed
in 2011. A total of 15,868 study subjects were chosen
from 569 schools in 379 local districts. Of these, 3,548
students from middle schools, 4,423 from high schools
and 7,314 from universities were qualified for statistical
analyses. Roughly 78% of all respondents correctly com-
pleted their questionnaires. The number of females and
males were 1,742 and 1,806 in middle school, 2,275 and
2,148 high school, and 3,315 and 2,280 at university.

Middle and high school students were asked to fill
in a questionnaire which had been devised by Poland’s
Chief Sanitary Inspectorate (GIS) and based on previous
GSHS studies (Global School-based Student Health Sur-
vey). Educational staff units of the State Sanitary Inspec-
torate conducted the survey. Questions concerned life-
style behaviours.

Random sampling for the survey was performed in
two stages: first by school, then by class. Subjects from
the chosen classes who anonymously completed the
questionnaire were enrolled for the study. These people
were sampled according to randomly selected institu-
tions taken from the Ministry of Education’s database of
schools registered as of 30 September 2008. The schools
thus surveyed were grouped by the population of their
district, the type of community (i.e. urban, rural), the
province (i.e. voivodeship, there being 16 of these in
Poland) and type of institution (middle school, high
school, technical school). Schools were randomised
using the STATISTICA 12 system. The questionnaire
for university students was slightly different, in that was
conducted electronically by means of a website set up by
the Institute of Agricultural Medicine in Lublin. Data on
types of university and each student’s area of residence
were collected, permitting sampling to become stratified
as it was being performed, thereby allowing appropriate
corrections to be made for specific groupings. Surveying
the students in this way may have introduced certain sys-
tematic errors involving the reliability and completeness
of responses. The correction procedure therefore used
an ‘over-sampling’ process and excluded those question-
naires containing any errors or repetition, i.e. structural
sampling adjustments were made.

In order to verify the questionnaire data, it was com-
pared with data from Poland’s Central Data Statistical
Office (GUS), where significant differences were found.
It was thereby decided to correct the student sampling
by ‘over-sampling’ a relatively small portion, whereby
its structure fairly closely agreed with the categories of
provinces (voivodeships), gender and age as found in the
nationwide GUS data. Such corrections did not remove
all differences, but did make the sampling significantly
more representative, essentially a compromise between
representativeness and numbers. Undertaking any fur-
ther corrections would have lead to further reductions
in the target sample size, thus worsening the ability for
testing statistical hypotheses.

The paper-based responses were entered into a cen-
tral database, thus allowing for analysis by the STATIS-
TICA 12 system. Testing the dependence of variables on
a discrete scale for multi-field tables was performed by
the x* test. For continuous or sequential variables, the
Kruskal-Wallis test or variance analysis test was used,
depending on the nature of the variable (e.g. distribution
compliance). Statistical significance was taken as p not
greater than 0.05.

RESULTS

The survey data gathered from middle and high
school students showed they most often undertook 2 to
5 hours of PE lessons weekly, as declared by half of these
subjects (Table 1). In middle and high school subjects
with excessive body mass, the highest rates of overweight
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TABLE 1. Participation rates of subjects engaging in PE lessons, after-school movement activities organised by schools and

their chosen sports

Physical Exercise (PE) lessons

After-school movement

Engaging in chosen sports

activities organised at school

Middle High  University Middle High  University Middle High  University
school school school school school school
N=3541 N=4416 N=5588 N=3541 N=4416 N=5588 N=3541 N=4416 N=5588
Not 169 356 3024 1896 2870 4718 552 995 1960
applicable | 505 8% 54% 54% 65% 84% 16% 23% 35%
Up 463 396 353 522 522 281 877 1109 1200
to1h 13% 9% 7% 15% 12% 5% 25% 25% 21%
1-2h 663 1047 1177 644 561 302 871 896 965
19% 24% 21% 18% 13% 5% 24% 20% 17%
2-5h 1830 2313 914 331 292 163 611 695 825
52% 52% 16% 9% 6% 3% 17% 16% 15%
5-7h 265 183 52 63 86 39 273 348 269
7% 4% 1% 2% 2% 1% 8% 8% 5%
>7h 151 121 68 85 85 85 357 373 369
4% 3% 1% 2% 2% 2% 10% 8% 7%
p; (%) <0.001 <0.001 <0.001

and obesity were observed for those engaging in only
1 to 2 hours of physical activity per week (Table 2). Uni-
versity students demonstrated a greater unwillingness to
take part in any obligatory PE lessons compared to their
younger counterparts, with 54% declaring no participa-
tion whatsoever (Table 1). The highest rates of overweight
and obesity occurred in those students spending only one
hour per week on movement activities (Table 2).

This study demonstrated that normal body mass
was dependent on frequency of participation in PE. The
highest rates of optimal BMI were observed for those
engaging in 5 to 7 hours of physical exercise weekly
(Table 2). A decided majority of respondents did not take
part in any extra after-school activities. Answers from
the younger students on how frequently they engaged in
defined sports were found to be unsatisfactory. In their
free time, every fourth student from middle or high
school spent one hour a week on a chosen sport (Table
1). This attests to a weak commitment in adolescents
to engaging in movement activities, both at and after
school. University students most often spent their free
time with peers. It was however satisfying that subjects
spent even five hours per week on movement and games.
It was also found that 35% and 33% of middle and high
school students, respectively, helped their parents with
domestic chores. Even so, such help was limited to 1 to
2 hours weekly (Table 3).

Sedentary behaviour increases with age. This is sup-
ported by our study, where 54% of university students
participated in no PE lessons. Furthermore, up to 84%
did no extra movement activities organised by their insti-

tutions. In their free time, 35% abstained from doing any
sport (Table 1), and on a weekly basis, half the subjects
took no part at all in any games or movement activities
with their peers. Similarly to their younger counterparts,
28% of these students most often devoted 1 to 2 hours
per week to domestic chores (Table 3).

Subjects were asked how they most often commuted
to school and how much time this took. This significantly
affected estimates of their daily physical activity. Walking
to school was undertaken by 41%, 36% and 25% of mid-
dle school, high school and university students, p (x?) <
0.001. Correspondingly, 82%, 65% and 43% declared that
commuting to school took 20 minutes (Fig. 1.). Subjects
most often commuted to school by public transport, at
rates of 41%, 46% and 45%, respectively. Commuting
by bicycle was not popular, with only 5%, 3% and 1%
doing so, p (x*) < 0.001. More time was decidedly spent
on activities associated with less energy expenditure, as
demonstrated by commuting time being most often one
hour per week (Table 3). More than a third of subjects
in each grouping most frequently spent their free time
watching TV or being on computers (Fig. 2).

It was often seen that overweight and obesity rates
were directly related to increases in the time spent watch-
ing TV and being on computers. This was observed for
each age grouping. Of those middle school (13%), high
school (14%) and university (14%) students who were
overweight, it was observed that 6%, 5% and 6% with
excessive body mass most often spent 5 to 6 hours per
day watching TV or being on computers. The corre-
sponding obesity rates for spending this amount of time
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on such sedentary activities were 2%, 1% and 2%. The
highest rates of subjects with normal BMI were those
who spent two hours daily watching TV or being on
computers (Table 4).

DISCUSSION

Like adults, adolescents increasingly demonstrate
low levels of physical activity. This leads to higher
rates of overweight and obesity, which in turn increase
the risk of modern-day diseases. A 2013 HSBC study
(Health Behaviour in School-Aged Children) conducted
in Poland, showed that the recommended daily levels of
one hour’s physical activity was achieved by only 28% of
adolescents aged 11 to 12 years, 23% of those aged 13 to
14 and 13% in the 15 to 17 age group [19]. A study con-
ducted in north-east Brazil on secondary schoolchildren
aged 14 to 19 years, demonstrated that only 50% of sub-
jects took part in PE lessons totaling over 300 minutes
per week [20]. Different means of commuting to school
influence overall activity levels [21, 22]. This all-Poland
study shows that public transport dominates in this
respect. It is estimated that it takes around 20 minutes
for students to travel to school. Those commuting on
foot constitute 41%, 36% and 25% of middle school,
high school and university students, respectively. Only
5%, 5% and 1% opt to commute by bicycle. The HBSC
study showed a journey time of 15 minutes in 60% of
subjects, with the majority (47%) walking to school. Like
our survey, the HSBC study showed a low rate (5%) of
commuting by bicycle [19].

For the majority of children and adolescents, PE les-
sons at school constitute their only organised means of
engaging in physical activity. Many international organ-
isations for physical activity, and UNESCO, argue that
physical education is an integral part of schooling and
should be mandatory for at least one hour daily for all
students [23]. In Poland, PE lessons are obligatory for
a total of four hours weekly for elementary and middle
school students and three hours for older students [24].

This study has demonstrated that only half of middle
and high school students take part in PE lessons for 2 to
5 hours weekly. The Brazilian study on students aged 14
to 19 years shows only 35% engaging regularly in PE les-
sons [25]. Woynarowska found that almost every third
pupil abstains from all or nearly all PE lessons [26]. In
order for the needs of children to be satisfied in terms of
performing regular physical activity at school, a diverse
choice of such activities should be offered and tailored to
the child’s stage of development, especially at the young-
est ages.

An important part of overall physical activity is
having a diversity of movement and sporting activities
chosen freely by students apart from PE lessons. This
nationwide study found that every fourth middle and
high school subject is engaged in a sport during their
free time for one hour weekly, whereas every fifth subject

TABLE 2. Body mass of middle school, high school and university students according to participation in PE lessons

JOURNAL OF HEALTH INEQUALITIES 2017 / Volume 3/ Issue 1, June

University students

©
o
<
%
w
<
A=)
I

Middle school

< | o
AN | o = o <3

R | m |9 X X
~N | © [=) [=)
Nmo‘_o“m“oooo

0 | ©
SIS |IZ IR X
[=) =) (=)
R R A R e R
—
—
o | RIQIRIQ IR0 ®|2
Lﬂl—%—\c\Rm'ﬂ\—o
\
alglFigRlgN g
N Ii—=1mn| O m|O |~ |N
VIR Rl
M S| S| |F |0
m‘_ﬁ.,\l\,_‘—m
9 R
ggg&oo\ooo\o
ml\‘_m o o
o | o
N | o XN | o
oSN IFIN|S| o
N\O_N—M o
—
= I RNFIR ¥R |2
o RIQ|IB KR | |E|o
\
NIRIX IR IR e
SN R AN
Nn I X oI o R g |9
|3 /8| 2|9 2 |o|lx
o N
Nlile AN | S| —|—

o (=]
Ea%ﬁ\,mo\oog
N | — |0 | N — (=)
XN X <3 o
M| S| | B IR S|l
m | = || = N o

o S
o | © o | 1N | o <3
> = X |1 | X | =

[=) [=) (=) o
IR |I2|H|K|B|NA S

\
Q| e | N o | NN | o

X X N =X

(=) (=) (=) (=)
oS IS 2 <2
0 | o [N | o <

X RN IR | o |

[=) [=) =)
Smgowm'—ﬁ
— || = |1 [T | =
-

L =
A=) <
9] 2
— [}
s S g © _
3 £ 9] @ <
=
c o > Q =
=) z o o Q
73



Paulina Wojtyta-Buciora, Tomasz Botdowski, Cezary Wojtyta, Wiola Zukiewicz-Sobczak, Katarzyna Juszczak, Maria tabedzka-Gardy,

Andrzej Wojtyta, Hanna Krauss

TABLE 3. Participation rates of subjects engaging in weekly movement activities linked to commuting, participating in
games and movement games with their peers along with helping with domestic chores

Activities linked to commuting

Games and movement games

Helping with domestic chores

to and from school with peers
Middle High  University Middle High  University Middle High  University
school school school school school school
N=3541 N=4416 N=5588 N=3541 N=4416 N=5588 N=3541 N=4416 N=5588
Not 568 563 952 319 791 2781 274 358 482
applicable | 160 13% 17% 9% 18% 50% 8% 8% 8%
Upto1h 1893 2208 2132 694 1071 1172 1075 1027 1329
54% 50% 38% 20% 24% 21% 30% 23% 23%
1-2h 537 797 1060 1044 1095 841 1231 1457 1585
15% 18% 19% 29% 25% 15% 35% 33% 28%
2-5h 332 443 781 897 880 534 657 1049 1394
9% 10% 14% 25% 20% 9% 18% 24% 25%
5-7h 133 230 296 283 283 115 178 286 391
4% 5% 5% 8% 6% 2% 5% 7% 7%
>7h 78 175 367 304 296 145 126 239 407
2% 4% 7% 9% 7% 3% 4% 5% 9%
p; (o) <0.001 <0.001 <0.001
100 11
82 38
807 1-2h
65
60 3-4h 3P
= S
=S 43 5-6h
40 A
26 30 7-8h
20 1 15 16
11 >8h
7 T
1 T 2U ! 0 10 20 30 40
t t
20 m'?rffftes 25)_48 4(?—68 >1h O Middle school W High school @ University
minutes minutes

@ Middle school W High school O University

FIG. 1. Subject’s daily commuting time to school,
p (x) < 0.001

never did this at all. Indeed, GUS data confirm our find-
ings, where 30% of elementary schoolchildren undertake
at least one hour of physical activity weekly [27]. During
free time however, physical activity was not a popular
option. In the majority of children, movement activities
were limited to obligatory PE at school, which is itself
inadequate. Nevertheless, it is encouraging to see that
25% and 20% of middle and high school students engage
up to five hours weekly in games and movement games
in the company of their peers. Furthermore, every third
of these students does two hours of domestic chores per
week.

As they mature, young people are less physically
active. Our study shows that 54% of students do not take

FIG.2. Daily time spent (hours) watching TV or being on
computers

part in PE lessons, 84% abstain from after-school move-
ment activities and 35% never undertake any sports at
all. When comparing the free time university students
actively spend with their peers, they diverge from the
younger subjects of our study, and most frequently (15%)
spend 1 to 2 hours weekly on chosen physical activities
in the company of their peers. They also willingly help
with domestic chores.

Subjects preferred spending 3 to 4 hours per day
watching TV or being on the computer as opposed to
engaging in sports or other forms of physical activities.
This was observed in 35%, 39% and 37% of middle school,
high school and university students. Numerous interna-
tional recommendations stress that sedentary activities
(e.g. ‘screen time’) should be confined to two hours dai-
ly [28, 29]. Studies conducted from 2002 to 2010 in 30
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Increased overweight and obesity rates found in sub-

jects are directly related to engaging in physical activity

less frequently, but also to increased hours spent watch-

ing TV and being on computers.
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