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Summary
Background. Lifestyle is one of the key factors that determines the proper development of
human body, its systems and functions. An appropriate level of physical activity and BMI are
thus integral components of a healthy lifestyle.
Material and methods. The study involved 333 female students of Ternopil State Medical
University and 409 schoolgirls of Ternopil, western Ukraine. The International Physical
Activity Questionnaire (IPAQ-L) was used as a research method. BMI and physical activity
self-assessment rates were also considered.
Results. The surveyed female students of Ternopil State Medical University and schoolgirls
of Ternopil (western Ukraine) demonstrate a high level of total physical activity. Most of
the surveyed female students (71.1%) and pupils (59.4%) had normal body weight. The
schoolgirls’ self-assessment of physical fitness was lower and more adequate when compared
to that of female students. Besides, both students and pupils who indicated that they had no
free time spent it in a more reasonable way than those who considered that they had enough
of it or not enough.
Conclusions. The female students of medical university and female pupils of Ternopil are
fully aware that physical activity is significant for their lives and that it constitutes a key
factor to a healthy lifestyle.

Keywords: physical activity, IPAQ-L, Body Mass Index (BMI), self-assessment, physical
fitness, female, student

Streszczenie
Wprowadzenie. Styl zycia jest jednym z kluczowych czynnikéw determinujgcych prawidtowy
rozwdj ludzkiego ciata, jego systeméw i funkcji. Odpowiedni poziom aktywnosci fizycznej i BMI sa
zatem integralnymi sktadnikami zdrowego stylu zycia.
Material i metody. W badaniu wzieto udziat 333 studentek Panstwowego Uniwersytetu
Medycznego w Tarnopolu oraz 409 dziewczat z Tarnopola, zachodnia Ukraina. Jako metode
badawczg zastosowano Miedzynarodowy Kwestionariusz Aktywnosci Fizycznej (IPAQ-L). Wzieto
rowniez pod uwage wskazniki BMI i samooceny aktywnosci fizycznej.
Wyniki. Badane studentki z Panstwowego Uniwersytetu Medycznego w Tarnopolu i uczennice
z Tarnopola (zachodnia Ukraina) wykazuja wysoki poziom aktywnosci fizycznej. Wiekszos¢
badanych studentek (71,1%) i uczennic (59,4%) ma normalng mase ciata. Samoocena sprawnosci
fizycznej uczennic byta nizsza, ale bardziej adekwatna niz studentek. Ponadto, zaréwno uczennice,
jak i studentki, ktére wskazywaty na brak wolnego czasu, potrafity go wykorzysta¢ w bardziej
rozsadny sposoéb niz te, ktére uwazaty, ze maja go wystarczajaco duzo lub zbyt mato.
WhiosKi. Studentki uniwersytetu medycznego i uczennice z Tarnopola s3 w peini $§wiadome,
ze aktywno$¢ fizyczna jest wazna w ich zyciu i ze stanowi kluczowy czynnik w ksztattowaniu
zdrowego stylu zycia.

Stowa kluczowe: aktywno$c¢ fizyczna, IPAQ-L, BMI, samoocena, sprawnos¢ fizycznej, kobieta,
student

Popovych D, Bergier ], Korda M, Klishch I, Sopel O, Tsybulskaya L. Evaluation of physical activity, body mass index and self-assessment of physical fitness
in female students and pupils of Ternopil, western Ukraine. Health Problems of Civilization. 2017; 11(3): 163-172. doi: 10.5114/hpc.2017.70006.

Address for correspondence / Adres korespondencyjny: Dariya Popovych, I. Horbachevsky Ternopil State Medical University, m. Voli 1, Ternopil, 46001, Ukraine,
e-mail: kozak@tdmu.edu.ua, phone: +38 067 35 11 532

Copyright: © 2017 Pope John Paul II State School of Higher Education in Biata Podlaska, Dariya Popovych, J6zef Bergier, Mykhaylo Korda, Ivan Klishch, Olha Sopel,
Lyudmila Tsybulskaya. This is an Open Access journal, all articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike
4.0 International (CC BY-NC-SA 4.0) License (http://creativecommons.org/licenses/by-nc-sa/4.0/), allowing third parties to copy and redistribute the material in
any medium or format and to remix, transform, and build upon the material, provided the original work is properly cited and states its license.

-163 -



Health Problems of Civilization 2017, Volume 11, Issue 3 Evaluation of physical activity, body mass index...

Introduction

Public health, and young people’s in particular, is the most valuable and essential component of a country’s
social and economic prosperity. However, health gain and its maintenance in a population requires propagating
ahealthy lifestyle. The WHO states that a healthy living is one of the mostimportant and most effective strategies
in disease prevention.

A considerable number of Ukrainian adolescents have not yet developed a proper attitude to healthy leisure
time: 99.5% of the teenagers spend much time working on a computer, while only 23.9% of them spend more
than one hour outdoors and 20% do morning exercises.

The survey “The Youth of Ukraine 2015” conducted in 14-15-year-olds proved that 59% of the participants
engaged in athletics within the last 7 days, 26% did not play any sports or participate in other forms of intensive
physical activity over the past year. 36% of the secondary school students demonstrated poor and 34% - below
an average level of physical development due to insufficient exercise, unhealthy lifestyle and pre-existing health
issues [1,2].

Recent studies [3] and numerous literature publications try to determine the influence of social structure
on the level of physical activity of children and youth worldwide [4,5,6,7]: in England [8], the Czech Republic [9],
the United States [10], Finland [11], and Poland [12,13,14,15,16,17]. The downward trend in physical activity has
already been observed in the provision of physical education classes at schools [18,19].

The issue of the amount of physical activity in university students, as well as students of medical universities
andschools, wasthe subjectofseveral recentstudiesin South Asia, South Africa, Europe [20,21,22,23,24,25,26,27]
and Ukraine [2]. The results show that the downward trend in college students’ physical activity deserves more
attention.

Over the past decade, the number of overweight and obese people has increased in most countries of the world,
and in the developed countries it has become epidemic, which is significant socially [28,29,30,31,32], especially in
the United States of America, Canada and Western Europe countries. For example, the highest rate of overweight
and obese children in Europe is seen in Malta: 25.4% and 7.9% respectively. Younger generations are most affected,
whichleads toanumber of unwanted consequences [33]. Chinese adolescents’ self-rated level of insufficient physical
activity amounted to 58.1%. The overweight and obesity rates stood at 18.4%, and 16.0% respectively [34]. BMI
research presented that 13.2% of the boys and 14.5% of the girls in south-eastern Sweden were overweight [35]. In
Ukraine, 15-16% of the school-age children were overweight and the number tends to rise [28, 36].

The low level of physical fitness (PF) is currently one of the key factors to a constant increase in the number
of plump people in adults and young people [37]. Insufficient physical activity has a particularly negative
effect on health condition in different population groups. Therefore, the problem of compensating for negative
consequences of its deficit is an urgent pedagogical, social, medical and economic issue.

The aim of the following study was to evaluate the level of physical activity, determine the body mass index
and analyse the self-rated physical activity in the female students of Ternopil State University and schoolgirls of
the city of Ternopil.

Material and methods

The study involved 333(44.9%) female students of Ternopil State Medical University and 409 (55.1%)
schoolgirls of Ternopil, western Ukraine. The age of the surveyed persons ranged from 17 to 19 in students
and from 15 to 17 in pupils. They were asked to complete a questionnaire regarding physical and demographic
activity as well as general physical activity. The International Physical Activity Questionnaire (IPAQ-L) [38] was
used as the research method. A detailed International Physical Activity Questionnaire (IPAQ) evaluating physical
activity in different domains, i.e. job-related one, housework, sport, and physical activity during leisure time,
was completed. The BMI indicators and self-assessment of physical activity were also described. A statistical
analysis was performed by means of STATISTICA v. 10. The arithmetic mean was calculated and the Kruskal-
Wallis and Mann-Whitney U tests were applied to estimate the general activity and step-by-step activities. The
obtained findings are presented by means of qualitative variables as well as the Pearson’s chi-squared test. The
adopted level of statistical significance was p=0.05.

Results
The results of the research demonstrated significantly high levels of total physical activity in female students

(5590.2 METxmin/week) and in the schoolgirls (6881.1 METxmin/week). The highest level of physical activity
in the female students was evidenced in the sports domain (1555.4 METxmin/week) and the lowest — at home
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1162.2 METxmin/week. The highest level of physical activity in the schoolgirls was again seen in sports (2665.3
METxmin/week) and the lowest — at home 1000.2 METxmin/week (Fig. 1).
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Figure 1. Level and domains of physical activity in female students and schoolgirls

The BMI was calculated according to the results of the students’ physical activity examinations. Following
the recommendations by the WHO: the BMI ranging from 17.0 to 18.49 kg/m?is classified as underweight, 18.5 -
24.99 kg/m? - as normal weight, and 25.0 - 29.99 kg/m? - as overweight. The BMI results showed that 19.9% of
the female students were underweight, 71.1% of them were of normal weight and 6% were overweight. 38.9% of
the schoolgirls were underweight, 54.4% - of normal weight and 1.7% were overweight. Thus, there were more
overweight students when compared to pupils. In contrast, the percentage of those underweight was higher in
the schoolchildren than in the students (Fig. 2).
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Figure 2. BMI of female students and schoolgirls

The results of the study into physical activity in general, including the body mass index in female students,
showed that the highestlevel of PA (5757.6 METxmin/week) was demonstrated by those with normal body mass.
The level of PA was slightly lower in those who are overweight and underweight (5399.6 and 5047.0 METxmin/
week, respectively), although these values were not significantly different. A similar tendency was observed
while determining the level of PA in the domains of sport and recreation. The students with normal body
weight demonstrated the highest level of PA in sports (1645.4 METxmin/week) and job-related activity (1495.7
METxmin/week). In the overweight women, the highestlevel of PA was observed in the domain of transportation
- 1523.1 METxmin/week and at home - 1390.4 METxmin/week. In the underweight students, the highest level
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of PA was evidenced in transportation, i.e. 1336.4 METxmin/week. There were no significant differences in BMI
in female students, in total PA and in other domains (Fig. 3).
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Figure 3. Variation in general activity and its forms in students with regard to the BMI classification

When the BMI was taken into account, the results of the study of total physical activity showed a significant
decrease (N=6.83, p=0.03) in overweight schoolgirls’ PA in general when compared to those who had normal
weightor were underweight (2271.4,7013.5and 6881.1 METxmin/week, respectively). Atthe same time,asimilar
tendency was observed in all other studied domains of PA: job-related activity, transportation, housework and
sports. In the overweight schoolgirls, the lowest level of PA (631.1 METxmin/week) was observed in the sports
domain. This value (N=7.63, p=0.02) differed significantly from the indicators of PA level in sports in schoolgirls
with normal weight or underweight ones. In the schoolgirls with normal body weight, the total level of PA and
the level of PA in sports were the highest. In the underweight schoolgirls, the highest level of PA was seen in
sports (Fig. 4).
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Figure 4. Variation in activity in general and its forms in schoolgirls with regard to the BMI values

Inthe study of the self-assessment of PA, the respondents were asked to evaluate their level of physical activity
as low, medium or high. 15.9% of the interviewed students believed that their PA was low, 80.2% - average PA,
and only 3.9% - high PA. 11.0% of the surveyed schoolgirls thought that their PA was low, 73.6% - average PA
and 15.4% - high. Thus, the self-assessment of PA level in the schoolgirls was higher than that in the students. 4
times more schoolgirls than students estimated that their level of PA was high (Fig. 5).
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Figure 5. Physical fitness self-assessment in female students and pupils

The level of total PA and its domains in female students did not contain significantly important indicators and
did not always coincide with the level of PA indicated in the female students’ self-assessment of physical fitness.
Thus, the level of total PA and the level of PA in sports in the students who considered it to be high was lower than
that in the students who considered it to be low or moderate (Fig. 6).
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Figure 6. Total activity and its forms in female students with regard to the self-assessment of physical fitness

The self-assessment of the PA level estimated by the surveyed schoolgirls was much lower but adequate. The
level of total PA and the level of PA in sports fully corresponded to the level of total PA and the level of PA based
on the schoolgirls’ self-assessment of their physical fitness. Accordingly, in the schoolgirls who assessed the level
of PA as high, the level of total PA was 8651.2 METxmin/week and in sports — 4404.5 METxmin/week; whereas
in the schoolgirls who assessed their level of PA as low, the level of total PA was 5233.4 METxmin/week and in
sports - 1246.6 METxmin/week. These indicators were statistically significant. They did not correspond to the
real values visible in the schoolgirls’ self-assessment of the level of PA in job-related activity and at home (Fig. 7).
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Figure 7. Total activity of schoolgirls and its forms with regard to the declared self-assessment of physical fitness

Further, the respondents were also surveyed on their leisure-time activity. Accordingly, 13.8% of the
surveyed female students answered that they had no free time, 52.6% did not have enough leisure time, and
33.6% had enough free time. In the surveyed schoolgirls, 23.7% reported that they had no free time, 37.7% did
not have enough free time and 38.6% claimed that they had enough.

The study findings on the level of PA, depending on the length of free time in the surveyed female students,
proved that the highest level of total PA (6861.6 METxmin/week) in all forms of activities (at work, at home
and in sports) was visible in those who thought that they did not have any free time. The female students who
considered that they did not have enough free time demonstrated a high level of total PA (5751.6 METxmin/
week), although somewhat lower than indicated previously, also in all the other forms of PA (at work, at home
and in sports). The female students who assumed that they had enough free time showed the lowest level of total
PA (4815.9 METxmin/week), also in all other forms of PA (job related, at home and in sports). The indicators in
female students who did not have free time and those who had enough free time were statistically significant
(H=7.20, p=0.0273) (Fig. 8).
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Figure 8. Level of total physical activity in female students and its forms with regard to the amount of their free time

When the amount of their free time was considered, the results of the study of PA level in the surveyed
schoolgirls showed that the highest value of total PA (7043.9 METxmin/week) and PA in sport (2901.2 METxmin/
week) was evidenced in those who believed that they had no free time. Just about the same levels of total PA and
sports activity (6983.3 and 2767.9 METxmin/week respectively) were visible in the schoolgirls who believed
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that they had enough leisure time. The corresponding levels in the schoolgirls who said that they did not have
enough free time were slightly lower (6673.7 and 2411.5 METxmin/week, respectively) (Fig. 9).
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Figure 9. Level of total physical activity in the schoolgirls and its forms with regard to the amount of their free time.
Discussion

The results of the research showed that the level of total physical activity in female students (5590.2
METxmin/week) and in the pupils (6881.1 METxmin/week) was high.

Over the past decade, the number of overweight people and different types of obesity has increased in
most countries of the world, and it has become epidemic and socially significant in the developed countries
[29,30,31,32].]. In Ukraine, the rate of overweight children ranges from 15 to 16% and currently tends to rise
[28,36,39]. According to our research, the majority of the surveyed female students (71.1%) and pupils (59.4%)
of Ternopil (Western Ukraine) have normal body weight, which results from the high level of total PA (5590.2 and
6881.1 METxmin/week respectively) and its forms. The results of our studies coincide with the ones obtained
by other authors [40] and indicate that the number of female students with normal weight tends to increase.
A proper day routine with regular exercise and a balanced diet decreases the risk of becoming overweight in
people of all ages, especially in the young [28,31].

Currently, according to various data, the prevalence of the overweight among student youth amounts to
20% [41], and it becomes a significant issue. According to our research, 6% of the surveyed female students
were overweight. The overweight growth is mainly caused by poor nutrition habits in the family (overeating),
insufficient physical activity (hypodynamia) and stress [42]. Other authors [43] believe that the increased BMI
is likely to be associated with malnutrition, lack of physical activity and sedentary lifestyle. It is established that
students’ lifestyle is determined by a very intensive educational process, which is mostly inactive, inappropriate
diet and fast food, quick snacks with chips, candies, sweet drinks, and bad habits (smoking, alcohol). Obviously,
such an unhealthy lifestyle of the present-day students contributes to a fast weight gain while at the university,
which is confirmed by other authors [41,44].

According to our research, only 1.7% of the surveyed students were overweight. The value of the lowest level
of total PA of the overweight schoolgirls was statistically significant (H=6.83, p=0.03) when compared with the
schoolgirls with normal weight or those underweight. In the overweight schoolgirls, the lowest level of PA (631.1
METxmin/week) was evidenced in the domain of sports. At present, the low level of PA is recognized as one of the
main factors of a steady increase in the number of obese people in adults and young people [28,37].

38.9% of the surveyed schoolgirls were underweight, and their level of total physical activity was high (6881.1
METxmin/week), with the highest demonstrated in the domain of job-related activity (1697.2 METxmin/week)
and in transportation (1704.3 METxmin/week) as well as a high PA level in sports (2488.1 METxmin/week). It
can be assumed that a weight loss in these schoolgirls was related to malnutrition and high mental workload,
because the respondents came from the graduating class and were about to start preparing for the admission to
the university. Also, it was probably due to the great attention which the girls paid to their slender figures, which
is confirmed by other authors [43].

According to our research, the surveyed schoolgirls’ self-assessment of the level of PA was much lower and
more adequate than that of the female students. The level of total PA and the level of PA in the sports domain
fully corresponded to the level of total PA (H=11.71, p=0.0029) and the level of PA (H=28.25, p=0.0001) visible in
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the schoolgirls’ self-assessment of their physical fitness. According to other authors [42], high school students’
self-assessment rate was quite high, despite the low level of physical activity.

As for the free time assessment of the respondents taking part in the survey, it was established that the

number of female students and pupils having enough free time was the same. 1.74 times more schoolgirls than
female students believed that they had no free time (X?=19.79, p<0.0001). The results of the study of the level of
PA based on the amount of free time in the surveyed female students and pupils proved that those who believed
that they had no free time demonstrated the highest level of general PA. The same can be said about other forms
of PA (the job-related one, at home and in sports).

Conclusions

1. The youth of Ternopil: both female students and pupils, demonstrate a high level of physical activity

(5590.2 and 6881.1 METxmin/week respectively).

2. Most of the surveyed female students and pupils had normal weight; however, 6% of the female students

were overweight and 38.9% of the schoolgirls were underweight.

3. Self-assessment of physical fitness in schoolgirls was more adequate compared to the one in female

students as they were more critical.

4. The female students and pupils who considered that they had no free time demonstrated the highest level

of total PA, also in all other forms of PA. Thus, these individuals spent their free time more reasonably than
those who considered they did not have enough of leisure time or had enough of it.

5. Accordingly, it can be said that female students of medical universities and female pupils of Ternopil

understand how important physical activity is in their lives and that PA is a key factor to a healthy lifestyle.
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