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ABSTRACT: Physical activity as an important factor of proper growth and development today, under the influence
of modern technologies, is causing a decline in the interest of young people, which results in an increase in BMI and
the development of obesity. The goal. The aim of the work was to examine the influence of physical activity on BMI
values in adolescents. Methods. The respondents were students from the first to the third grade of the Biha¢ second-
ary medical school, of both sexes. The time of data collection is November 2022. There were a total of 120 respon-
dents. They were divided into two groups, working and control, with 60 students each. The working group consisted
of students who did not engage in any physical activity, while the control group consisted of students who engaged
in physical activity 1x-3x a week. Results. The mean value of BMI in the working group of students was 29.14 kg/
m? compared to the mean value of BMI of the control group, 21.75 kg/m? (p= 0.044). BMI values among students
from the first to the third grade of the working group were equal, without statistical significance (p=2.785). In the
control group, the BMI values were also equal, but lower compared to the BMI values of the working group. Accord-
ing to gender, the boys of the working group had a mean BMI of 29.26 kg/m?, compared to the boys of the control
group, BMI of 21.71 kg/m? (p= 0.000). The same is true for girls, the mean BMI of the working group was 29.08 kg/
m?, while the BMI of the control group was 21.70 kg/m? (p=0.000). Conclusion. The absence of physical activity has
a significant effect on the increase of BMI in adolescents and is a risk factor for obesity. The promotion of healthy
lifestyle habits, proper nutrition and physical activity should be key features of the lives of children and adolescents.
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INTRODUCTION

The basic human need, looking through the history of civilization, in addition to nutrition, also
represents movement as the simplest form of physical activity that contributes to better and better health
of people, both in the physical and psychological aspects. In everyday life, children need to satisfy their
instinctive and natural need for movement, which is achieved through various forms of play that positively
affects proper growth and development. Regular physical activity in adolescents has numerous benefits for
their health, including healthy growth and development of bones, muscular and cardiorespiratory systems,
maintains energy balance, has a beneficial effect on mental health, greater possibility of social interaction,
reduction of anxiety and stress (British Heart Foundation, 2004). In the last decades of the 20™ century,
there was a decrease in physical activity among children and adolescents and an increase in BMI (Body
Mass Index), which numerous scientific studies have confirmed. The trend of increasing BMI among the
young population continues in the new century and takes on an epidemic character in many parts of the
world. According to data from the World Health Organization (WHO), obesity is highest in the countries of
North America, Central and Eastern Europe, as well as in the countries of the Middle East. It is estimated
that in 2016 worldwide, 124 million children and adolescents aged 5 to 19 years were obese (BMI > 30
kg/m2), and 213 million were overweight (BMI 25.0 - 29, 9 kg/m2) (Spinelli et al, 2019). In the last three
decades of the 21st century, there was a sudden increase in BMI in children aged 2 to 18 years in both devel-
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oped and developing countries (Glingor, 2014; Lee et al, 2018). Literature data also indicate that children
and adolescents in most countries have a low prevalence of the overall level of physical activity, a high
prevalence of sedentary/sedentary behavior, which includes time spent awake, sitting or lying down with
low energy expenditure (watching television, working on a computer, using smartphones telephone, etc.)
and a serious increase in the prevalence of obesity (Zhu et al, 2017). It is considered that physical inactiv-
ity along with inadequate nutrition is the main cause of health problems in children and adolescents. The
emergence of obesity can also be observed in the context of complex social environments in which children
and adolescents grow up. Eating habits and physical activity must be connected and combined in order to
have a good result in maintaining a normal body mass (Stani¢, 2017). There are a number of expert recom-
mendations to what extent adolescents should participate in physical activities of medium to high intensity
- at least one hour a day, while in physical activities that involve strengthening the locomotor system - at
least three times a week (Sever, 2019). The mutual influence of certain factors such as family, friends and
peers from school and the social community can also be reflected in the way of eating, physical activity
and sedentary/sedentary behavior of adolescents. Parents represent the primary social context and pattern
of behavior in the approach to nutrition and physical activity that children adopt and develop as healthy or
unhealthy lifestyles (Bogl, 2020). Considering the worrying increase in overweight and obesity among chil-
dren and adolescents, WHO member states set an important goal until 2025 to stop this negative trend and
approved a project under the slogan “No increase in overweight and obesity” (Baran, 2020; WHO, 2021).

OBJECTIVE
The main goal of this work is to examine the influence of physical activity on BMI values in ado-
lescents from the secondary medical school in Biha¢.

METHODS AND RESPONDENTS

The respondents were students from the first to the third grade of the secondary medical school in
Biha¢, aged 15 to 17, of both sexes. The total number of students in the research was 120. The time of data
collection is the period from 04.11. - 29.11.2022. years. The respondents were divided into two groups,
working and control, with 60 students in each group. The working group consisted of students from first to
third grade who did not engage in any physical activity in their free time, while the control group consisted
of students from first to third grade who engaged in physical activity 1x-3x a week, during their free time.
Anthropometric measurements of body height and weight were performed on the subjects in order to calcu-
late the BMI value, and were carried out on an Omron scale (BF 511/201-107-00214F/ 2018/Amsterdam).
For the purpose of researching the connection between BMI and physical activity, a separate survey ques-
tionnaire was created in the form of a test with provided answers. For the purpose of data processing, the
arithmetic mean method was applied, and the results were presented graphically. The data were processed
in MS EXCEL to determine the arithmetic mean (AVERGE) and the statistical value p (STAT-p).

RESULTS

Out of the total number of respondents in our study (120 respondents), 29 male respondents (boys)
and 31 female respondents (girls) were represented in the working group that was not physically active.
In the control group that was physically active (1x-3x a week) there were 28 male respondents and 32
female respondents. The mean value of BMI in the subjects of the work group was 29.14 kg/m?, while in

the control group the value of BMI was 21.75 kg/m?, which represents a statistically significant difference
(p=0.044) (Graph 1).
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Graph 1. Mean value of BMI of the Working and Control groups

The BMI values of the working group of respondents from I to III grades are shown in Graph 2
and show that the mean BMI value for I grade was 28.79 kg/m?, for II grade 29.05 kg/m?, while the BMI
values in III class amounted to 29.58 kg/m? which statistically does not represent a significant difference
(p=2.785).
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Graph 2. Mean values of BMI in the Working Group of subjects from I to III grades

The mean value of BMI in the Control group, by class, is shown in Graph 3. The mean value of BMI
for the first class was 22.23 kg/m?, for the second class 21.13 kg/m?, while for the third class it was 21.91
kg. /m? which does not represent a statistically significant difference (p=2.281).

40 www.qol-au.com



RADOJKA BIJELIC, ET AL.
THE INFLUENCE OF PHYSICAL ACTIVITY ON BODY MASS INDEX VALUES IN ADOLESCENTS QUALITY OF LIFE (2024) 15(1-2):38-45

22.40 -
[&g/ma2] 71,331
22.20
22.00 | .51
21.80
21.60 -

1= prades
2140 -4

II - grades
21.20 2113 Il - grades
2100 =
20,80
1060 +

20040

|- grades - graches Il - grades

Graph 3. Mean values of BMI in the Control Group of subjects from I to III grades

Graph 4 shows the mean values of BMI in male subjects (boys) of the working group, which was
29.26 kg/m?, while in male subjects of the control group, BMI was 21.71 kg/m?, which represents a signifi-
cant difference.
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Graph 4. Mean value of BMI in boys of the Working and Control groups.

Graph 5 shows the mean value of BMI in female respondents (girls) in both groups. We can see that
the mean value of BMI in the female subjects of the work group was 29.08 kg/m?, while the BMI value in
the female subjects of the control group was 21.70 kg/m?, which represents a significant difference.
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Graph 5. Mean value of BMI in girls of the Working and Control groups

DISCUSSION

Our research included 120 respondents, students of the Biha¢ High School of Medicine from the
first to the third grade. The study showed that physical activity is an important factor that affects the nu-
tritional status of adolescents, but also the BMI (body mass index). In the working group of respondents,
who did not engage in any physical activity, in their free time, the mean value of BMI was much higher
and amounted to 29.14 kg/m? compared to the control group who had physical activity once, twice or three
times weekly for 90 minutes (in their free time they engaged in physical activity, aerobic exercises or team
games) whose mean BMI was 21.75 kg/m?, which represents a statistically significant difference (p=0.044)
and is in line with other literature data.

Namely, the confirmation that physical activity has a positive effect on the reduction of BMI is prov-
en by a study in Italy in a high school on a sample of 60 obese adolescent girls aged 15-17 years, who were
divided into the Work (physically inactive) and Control (physically active) groups. The results of this study
indicate that physical activity, program of moderate to vigorous aerobic exercises is effective in reducing
body weight in adolescent girls and provides positive and significant effects on the behavior of girls who
have obesity problems. It also indicates that physical activity has a strong potential in promoting a number
of outcomes that are important for the quality growth of adolescents (Latino et al., 2021).

In accordance with our results, and according to the research of Hills et al. (2011) in many western
countries, a large number of adolescents who did not adhere to the recommended guidelines for physical
activity had elevated BMI values, i.e. the results of that study show that physically active respondents had
lower BMI values and body fat percentage compared to respondents who did not engage in physical ac-
tivity. Physical activity plays an important role in the prevention of obesity and obesity in childhood and
adolescence and reduces the risk of developing obesity in adulthood.

Children are not born obese, but they certainly become obese. Most studies show that body weight
increases with age (Singh et al. 2008). Also, weight gain in children causes many problems in early child-
hood and adolescence including, in more severe degrees of overweight, developmental abnormalities of the
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locomotor system and weight-bearing limbs. Metabolic problems such as insulin resistance, the develop-
ment of diabetes, and higher blood pressure and dyslipidemia are also evident in obese children even when
they are young, and later in life cardiovascular complications and early death occur (Gunnell et al. 1998).
The results of the study by Bukara-Radujkovic et al. (2019) also prove a positive correlation of reduced
physical activity and a sedentary lifestyle, as significant determinants and risk factors in the development
of moderate obesity and obesity in childhood.

Physical activity represents the most natural way of spending energy, which has become very lim-
ited in developed countries due to rapid technological progress. Research results regarding the impact of
physical activity on body mass are different, but they all have in common that regular physical activity in
both sexes is associated with a lower percentage of fat in the total body composition. However, some stud-
ies show that differences in body fat between physically active and physically inactive children are greater
in girls than in boys (Krassas et al. 2001). When we compare the results of our study, by gender, in the
boys of the work group, the BMI values were much higher compared to the BMI values of the boys of the
control group (p=0.000) where physical activity of different intensity was represented once, twice or three
times a week. Also, the BMI values of the girls of the work group compared to the BMI values of the girls
of the control group were higher, which is in accordance with other literature data. According to research
by Zvonar et al. (2019), which included adolescents aged 15 to 18 years who were physically active, the
results showed that there are differences in BMI by gender as the classes get older. In fact, the results show
that boys have a higher BMI, waist circumference and height compared to girls.

Other literature data also indicate a positive influence of intense and regular physical activity on
normal body mass index in girls and boys (p<0.05) (Bukara-Radujkovic et al, 2019). Namely, girls who
are often physically active had the lowest BMI values (that is normal body mass), and girls who do not
engage in physical activity had the highest BMI values. Also, the results of this study show the positive
impact of regular (at least 3 times a week for 1 hour) physical activity on the normal BMI of boys. Boys
who were engaged in physical activity in addition to well-developed muscle mass had normal body mass
values (BMI), which is in accordance with the results of our study. In a multiple study analysis, Elmesmari
et al. (2018), which included respondents from Asia, Canada, the USA and Europe, and which included a
sample of 12,601 adolescents (of which 3,045 were obese), compared the level of physical activity in obese
and non-obese peers. The results of the research showed that daily physical activity is lower than recom-
mended in children and adolescents with obesity, and more so in male obese subjects compared to female
subjects. Also, scientific studies confirm the thesis that moderate to intense physical activity compared to
low-intensity exercises leads to a reduction in body weight (Keane et al 2017). On the other hand, scien-
tific research into the physical activity of European and North American children and youth shows that the
physical activity of school children increases until early adolescence, when it begins to decrease intensively
and that in the late adolescence phase it is more pronounced in boys than in girls, although boys physically
more active than girls (Malina et al. 1991).

Prevention of obesity in children and adolescents should include children as early as possible. Also,
the promotion of healthy lifestyle habits - proper nutrition (which includes a balanced intake of building
materials, fruits and vegetables), physical activity and playing sports, should be the task not only of school
programs, but should be the responsibility of the family and society as a whole. A nine-country analysis that
included England, the United States, Sweden, China, Australia, the Netherlands and Switzerland reported
promising reductions in obesity in children and adolescents aged 2 to 19 years (Rokholm et al, 2010).
However, although the prevention of childhood obesity is politically attractive, it is not realistic to expect
that some quick changes will bring long-term positive solutions in the health of the population and will not
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affect the reduction of health costs in diabetes and hypertension that are caused by obesity, so that it has a
negligible impact on the burden of disease in the next 40 years. Parents as adults should be positive role
models for their children precisely in the promotion of health and healthy lifestyle habits (Rind et al, 2011).

CONCLUSION

The absence of physical activity among adolescents with a sedentary lifestyle results in a significant
increase in BMI compared to peers who practice some of the aerobic exercises or team games one to three
times a week in their free time. The development of obesity in children and adolescents can lead to the de-
velopment of chronic non-communicable diseases and an increase in the rate of morbidity and mortality in
adult life. The promotion of healthy lifestyle habits, above all proper nutrition and physical activity, should
be the primary task of the family and society as a whole.
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