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W dniach 15-19 pazdziernika 2024 roku w Centrum Kongresowym ICE Krakéw, odbedzie sie 1
Kongres Occupational Therapy Europe.

Kongres zgromadzi okoto 1000 Uczestnikow z catego Swiata — praktykéw oraz naukowcow, co
obrazuje zainteresowanie tematyka proponowana podczas obrad, czyli terapia zajeciowq. Terapia
zajeciowa to preznie rozwijajaca sie dyscyplina, stanowiacg jeden z elementdow szerokorozumianej
rehabilitacji. Terapeuci zajeciowi pracuja z osobami zmagajacymi sie z réznymi
niepetnosprawnosciami, chorobami, zaburzeniami psychicznymi, osobami wykluczonymi
spotecznie, a takie osobami zdrowymi w zakresie poprawy ich funkcjonowania i jakosci zycia.
Terapeuta zajeciowy jest partnerem fizjoterapeuty w procesie zmierzajagcym do petnej rehabilitacji
pacjenta.

Serdecznie zapraszamy Panstwa do udziatu w tym niezwyktym wydarzeniu w charakterze
uczestnikéw lub wystawcow. Praca z pacjentami wymaga czesto stosowania narzedzi i technologii
wspierajacych rehabilitacje, co daje ogromne mozliwosci do zaprezentowania swojego produktu/
ustugi szerokiemu gronu odbiorcéw nie tylko z Europy, ale i catego swiata.

Wiecej szczegotéw pod linkiem: https://ot-europe2024.com

Badicie z nami w tym szczegolnym dla polskiej terapii zajeciowej i rehabilitacji czasie!
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Physical activity, eating behaviour, and sleep
quality as predictors of Body Mass Index in
adolescents? A correlational study on high
school students in East Kalimantan

Aktywnosc fizyczna, zachowania zywieniowe i jako$¢ snu jako predyktory wskaznika masy ciata u
nastolatkow? Badanie korelacyjne na uczniach szkot Srednich we Wschodnim Kalimantanie

Nanda Alfian Mahardhika'2#B.D), Erwin Setyo Kriswanto?®.¢E), Nur Rohmah Muktiani?®.¢),
Jeane Betty Kurnia Jusuf'®.C.E), Januar Abdilah Santoso'(®©.:F), Nur Subekti*©.P:F),
Amri Hartanto(A.C)

"Universitas Muhammadiyah Kalimantan Timur Samarinda, East Kalimantan Indonesia
2Department of Sport Science, Yogyakarta State University, Yogyakarta, Indonesia
3Universitas Muhammadiyah Surakarta, Central Java, Indonesia

Abstract

Background and Study Aim. Obesity is a metabolic disease characterised by excessive fat accumulation. Indonesia ranks second after Singapore
with the largest number of obese adolescents. The study aimed to assess the impact of physical activity, eating behavior, and sleep quality on
Body Mass Index (BMI) in adolescents.

Materials and Methods. This study was quantitative, with an ex post facto design. The study included 231 students (136 males, 95 females) aged
16-19 years, each with a Body Mass Index (BMI) = 25.1. Participants were healthy and consented to the study by completing a screening
questionnaire. The analysis was performed using regression techniques in the Statistical Package for Social Sciences (SPSS) version 21 software.
Results. The selected regression model is feasible and demonstrates that physical activity, diet, and sleep quality collectively influence
students' BMI (p-value < 0.001). Furthermore, the analysis shows that physical activity (p-value < 0.001), diet (p-value = 0.019), and sleep
quality (p-value < 0.001) independently affect students' BMI.

Conclusions. We suggest that schools need to hold counseling programs in collaboration with relevant health workers to conduct counseling
with the prevention of malnutrition, especially obesity. Provide additional tasks in the form of physical activity that students must do at home
with parental supervision and the results will be reported to the teacher as an additional task value. Parents should also provide supervision of
eating behavior and sleep patterns. For future researchers to be able to reveal other variables that can affect student BMI, because our report
found only 49.90%.

Keywords
physical activity, dietary behaviour, sleep quality, Body Mass Index

Streszczenie

Wprowadzenie i cel badania. Otyto$¢ jest choroba metaboliczng charakteryzujaca sie nadmiernym nagromadzeniem ttuszczu. Indonezja zajmuje
drugie miejsce po Singapurze pod wzgledem liczby otytych nastolatkéw. Celem badania byto ocenienie wptywu aktywnosci fizycznej, zachowan
zywieniowych i jako$ci snu na wskaznik masy ciata (BMI) u nastolatkéw.

Materiaty i metody. Badanie miato charakter iloSciowy, z zastosowaniem projektu ex post facto. W badaniu uczestniczyto 231 uczniéw (136
chtopcéw, 95 dziewczat) w wieku 16-19 lat, kazdy z wskaznikiem masy ciata (BMI) 2 25,1. Uczestnicy byli zdrowi i wyrazili zgode na udziat w
badaniu, wypetniajgc kwestionariusz przesiewowy. Analiza zostata przeprowadzona za pomocg technik regresji w oprogramowaniu Statistical
Package for Social Sciences (SPSS) wersja 21.

Wyniki. Wybrany model regres;ji jest wykonalny i pokazuje, ze aktywno$¢ fizyczna, dieta i jako$¢ snu wspolnie wptywaja na BMI uczniéw (p < 0,001).
Ponadto analiza pokazuje, ze aktywno$¢ fizyczna (p < 0,001), dieta (p = 0,019) i jakos¢ snu (p < 0,001) niezaleznie wptywaja na BMI uczniow.
Wnhioski. Sugerujemy, aby szkoty prowadzity programy doradcze we wspotpracy z odpowiednimi pracownikami stuzby zdrowia w celu
przeprowadzenia poradnictwa zwigzanego z zapobieganiem niedozywieniu, zwtaszcza otytosci. Nalezy dostarczac¢ dodatkowe zadania w formie
aktywno$ci fizycznej, ktore uczniowie musza wykonywaé¢ w domu pod nadzorem rodzicéw, a wyniki beda zgtaszane nauczycielowi jako
dodatkowa wartos$¢ zadania. Rodzice powinni réwniez nadzorowac zachowania zywieniowe i wzorce snu. Przyszli badacze powinni by¢ w stanie
ujawni¢ inne zmienne mogace wptywac na BMI uczniéw, poniewaz nasz raport znalazt tylko 49,90%.

Stowa kluczowe
aktywno$¢ fizyczna, zachowania zywieniowe, jako$¢ snu, wskaznik masy ciata
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Introduction

Today, technology has advanced at a rapid pace. Virtual tech-
nology is a current trend in the world of business, health educa-
tion, entertainment, military training, medical, engineering
design, robotics, and telerobotics, manufacturing, education,
and so on. The rapid development of technology in addition to
having a positive impact, also causes a negative impact on chil-
dren's health and tends to use brain activity more than physical
activity [1]. Giving children access to internet-connected elec-
tronic devices and introducing them at an early age can result in
reduced movement or physical activity [2]. The convenience of
transport, computers, films, television, games, and fast food en-
courages sedentary and lazy living habits, leading to an incre-
ased risk of obesity. This change in lifestyle has resulted in a
change in diet that refers to a diet high in calories, fat and cho-
lesterol but low in fibre, especially fast food, which has the ef-
fect of increasing obesity [3].

The convenience of transport, computers, films, television, ga-
mes, and fast food encourages sedentary and lazy living habits,
leading to an increased risk of obesity. This change in lifestyle
has resulted in a change in diet that refers to a diet high in calo-
ries, fat and cholesterol but low in fibre, especially fast food,
which has the effect of increasing obesity [4]. Weight gain can
be monitored by calculating the Body Mass Index (BMI). BMI
is a widely used measurement to check the average weight sta-
tus of the population as it is an accessible and cost-effective to-
ol, requiring only height and weight measurements to identify
individuals as underweight, normal weight, overweight, obese,
and very obese [5].

The incidence of overweight and obesity in adolescents is di-
rectly associated with depression and poor body image, where-
as it is indirectly associated with negative self-appraisal, eating
disorders, and poorer quality of life [6]. Obese children will
tend to have a sedentary lifestyle, where most of the time is
spent sitting around without any physical activity. Recently pu-
blished research shows that most children and adolescents
(80%) worldwide do not meet the recommended level of 60
minutes of physical activity per day [7]. Children and adole-
scents who do not adhere to WHO recommendations are consi-
dered to be suffering from 'exercise deficit disorder' including
all its negative health consequences.

Physical activity is an essential prerequisite of human health.
This applies to all age categories, including pubertal children, it
is generally assumed that the more active people are, the fitter
the human body condition. Physical activity in adolescents may
be associated with increased self-confidence, self-concept, lo-
wer anxiety and stress [8]. Furthermore, a lack of movement
activity will result in delays in social, emotional, and cognitive
development [9]. Good physical activity will improve learning
achievement [10], improving cognition and reducing depres-
sion risk in adolescents [11]. In addition, research has consi-
stently identified a range of specific benefits such as improved
physical and physiological health and positive health outcomes
in the areas of mental health and well-being [12].

In addition to physical activity, lifestyle changes occur today,
one of which is consumption patterns. People's consumption
patterns have changed in their choices, namely, people prefer
instant food or fast food. Changes in lifestyle that are increasin-
gly modern and sedentary lifestyles are often found in big cities
in Indonesia. This change in lifestyle has resulted in a change in
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diet that refers to a diet high in calories, fat, and cholesterol but
low in fibre, especially fast food which has an impact on incre-
asing obesity [13]. Unhealthy eating behaviour can lead to he-
alth problems. Short-term problems include poor concentration
on learning and decreased physical fitness, while long-term pro-
blems include Chronic Energy Deficiency (CHD), anaemia, to-
oth decay and obesity. Poor eating behaviours can affect nutrient
imbalances in the body and lead to nutritional problems in ado-
lescents such as overweight and underweight [14].

Another factor that can influence obesity is sleep quality. Sleep
quality is generally defined in terms of total sleep time, sleep on-
set latency, sleep efficiency, degree of fragmentation, or someti-
mes sleep-disrupting events. Lack of sleep or poor sleep quality
will have negative impacts on health, including mental health
such as depression, worry, anxiety, impaired physiological func-
tions such as motor impairment, cognitive impairment, emo-
tions, sports performance and potentially increased risk of injury,
drug use, poor diet, obesity, poor academic performance, and
drug use [15]. It is recognised that sleep is essential for the
body's overall health [16]. Poor sleep quality has important im-
pacts on adolescent health. For example, sleep quality is associa-
ted with physical and emotional growth [17], learning and
academic performance, as well as cognitive function [18]. Mid-
dle school and high school require more complex academic ta-
sks, yet adolescents with chronic sleep deprivation and short
sleep duration may experience poor daytime functioning and
academic performance [19].

Previous studies have shown that reduced activity and exercise
accompanied by a poor lifestyle over a long period of time will
result in an increase in Body Mass Index leading to obesity.
Lack of movement will lead to delays in social, emotional, and
cognitive development [9]. Dietary management is one of the
recommended ways to control weight [20]. Appropriate physical
activity can prevent inactivity and weight gain in adolescents
[21]. Physical activity is believed to control body shape to rema-
in ideal. This is relevant to the results of other studies which sta-
te that there is a relationship between physical activity and Body
Mass Index [22].

Some previous studies can be used as a basis for us to conduct
further research with the aim of knowing whether physical acti-
vity, eating behaviour, and sleep quality can be predictors of Bo-
dy Mass Index in adolescents. The results of this study can be
used as additional evidence and reference for teachers, parents,
and adolescents the importance of maintaining physical activity,
eating behaviour, and sleep quality to prevent obesity.

Materials and methods

Participants

This sentence can be omitted as the information is already provi-
ded earlier . The sampling technique was carried out through
purposive sampling, with the criteria of having a Body Mass
Index > 25.1 (overweigth and obesity category for BMI in
Indonesia), the subject is not in a state of illness, and is willing to
be a sample by filling out a screening questionnaire to find out if
it has a medical condition that might affect the study. The study
subjects totalled 231 students (male 136, female 95).

Research design

This research is quantitative, with an ex post facto design. This
means that the study aims to determine whether there is an influ-
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ence between variables, namely physical activity, eating beha-
viour, and sleep quality on Body Mass Index. The instrument
used to determine physical activity is The Physical Activity
Questionnaire for Adolescent (PAQ-A). The PAQ-A assesses
physical activity levels for adolescents in grades 9 to 12 or in a
school setting. Scores range from 1-5, the final score is the
mean value of 8 statements [23]. The eating pattern instrument
is the Dutch Eating Behaviour Questionnaire (DEBQ). The
DEBQ has 33 questions, consisting of three subscales that
evaluate emotional eating behaviour, external eating behaviour,
and restricted eating behaviour. Scores range from 1-5, where
the higher the score, the more negative the eating behaviour
[24]. The sleep quality instrument is the Pittsburgh Sleep Qu-
ality Index (PSQI). The PSQI consists of 19 questions distri-
buted into the following seven components: sleep quality,
sleep onset latency, sleep duration, sleep efficiency, sleep di-
sturbance, sleep medication use, and daytime dysfunction.

Each item is scored from 0-3, and the total score ranges from 0 to
21. A global PSQI score above 5 indicates poor sleep quality [25].
The instrument to measure Body Mass Index requires measuring
height and weight [5].

Statistical analysis

The statistical analysis technique used the Statistical Package for
Social Science (SPSS) version 21 software. The level of statisti-
cal significance was set at p-value < 0.05.

Results

The results of descriptive statistics of physical activity variables,
eating behaviour, sleep quality, and Body Mass Index of stu-
dents can be seen in Table 1.

Based on Table 1, obtained data on physical activity (2.49 +
0.57), eating behaviour (94.44 + 13.45), sleep quality (8.62 +
2.66), BMI (26.84 + 1.17).

Table 1. Descriptive statistics of physical activity, eating behaviour, sleep quality, and BMI

Physical activity 2.49+0.57
Eating behaviour 94.44 +13.45
Sleep quality 8.62 +2.66

BMI 26.84 = 1.17

Normality test
The normality test uses the Kolmogorov-Smirnov Test, namely
by looking at the significance value of the residual variable if

Table 2. Normality test results

the p-value > 0.05, it can be said that the data is normally
distributed. The results are presented in Table 2.

Variable p-value Description
Physical activity 0.108 Normal
Eating behaviour 0.208 Normal

Sleep quality 0.244 Normal
BMI 0.126 Normal

The normality test results in Table 2 above, shows that data
physical activity (p-value 0.108 > 0.05), eating behaviour
(p-value 0.208 > 0.05), sleep quality (p-value 0.244 > 0.05),
BMI (p-value 0.124 > 0.05), data obtained from the results of
the data normality test p-value > 0.05, which means that the
data is normally distributed.

Table 3. Linearity test results

Linearity test

The linearity test is used to determine whether the independent
variable and the dependent variable in this study have a linear
relationship if the increase in the independent variable score is
followed by an increase in the dependent variable score. The
results of the Linearity test of this study can be seen in Table 3.

Variable p-value Description
Physical activity 0.159 Linear
Eating behaviour 0.130 Linear
Sleep quality 0.936 Linear
BMI 0.126 Linear
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The homogeneity test results in Table 3 above, shows that the
data physical activity (p-value 0.159 > 0.05), eating behaviour
(p-value 0.130 > 0.05), sleep quality (p-value 0.936 > 0.05),
BMI (p-value 0.126 > 0.05), data obtained from the results of
the data linear p-value > 0.05.

Table 4. Partial test results (t-test)

Unstandardized coefficients

fizjoterapia poiska  n——

Hypothesis test results

To determine the influence between the influence between
variables, namely physical activity, eating behaviour, and sleep
quality on Body Mass Index is done with t test analysis (partial)
and F test (simultaneous), the results are as follows:

Standardized coefficients

B Std. Error
1 (Constant) 25.545 0.991
Physical activity —0.868 0.177
Eating behaviour 0.017 0.007
Sleep quality 0.212 0.040

Based on the analysis results in Table 4, it can be explained as follows:
The physical activity variable obtained a t value of -4.918 and a
p-value of 0.000 <0.05, meaning that there is a significant
influence between physical activity and student BMI. The value
is negative, meaning that if the physical activity score is getting
better, the BMI score will decrease.

The diet variable obtained a t value of 2.380 and a p-value of
0.019 <0.05, meaning that there is a significant influence
between diet and student BMI. The value is positive, meaning
that if the diet score is higher, the BMI score will also be higher.

Table 5. ANOVA test results

Beta
25.769 0.000
—0.425 —4.918 0.000
0.198 2.380 0.019
0.483 5.241 0.000

The sleep quality variable obtained a t value of 5,241 and a
p-value of 0.000 <0.05, meaning that there is a significant
influence between sleep quality and student BMI. The value is
positive, meaning that if the sleep quality score is higher, the
BMI score will also be higher.

The F test is needed to determine the effect of the independent
variables on the dependent variable simultaneously and to
determine the accuracy of the regression model used. The
model accuracy test aims to determine whether the formulation
of the model is appropriate or fit, the results are in Table 5.

ANOVA?

Sum of squares

Mean square

Regression 3.554 2
Residual 3.775 62
Total 7.329 64

a: Dependent Variable: BMI
b: Predictors: (Constant), physical activity, eating behaviour, sleep quality

Based on Table 5, the calculated F value is 44,242 and the p-
value is 0.000 <0.05. It can be concluded that the regression
model chosen is feasible to test the data and the regression
model can be used to predict that physical activity, diet, and
sleep quality together affect students' BMI. The results revealed
an Adjusted R Square value of 0.499, indicating that 49.90% of
the variation in student BMI can be explained by physical
activity, diet, and sleep quality, with the remaining 50.10%
attributed to other factors.

Discussion

It can be concluded that the selected regression model is
feasible to test the data and the regression model can be used to
predict that physical activity, diet, and sleep quality together
affect students' BMI. Overweight and obesity have been
associated with various factors, including physical activity,
unhealthy eating habits, alcohol consumption, socioeconomic
conditions and genetic factors. Changes in individual lifestyle
behaviours, such as lack of physical activity and increased

www.fizjoterapiapolska.pl

1.777

b
0.061 0.000

29.189

sedentary behaviour associated with rapid urbanisation, may
lead to an increase in the prevalence of overweight and obesity
[26]. Lack of physical activity and obesity, together are major
risk factors for many chronic diseases [27].

Based on the results of the study, it shows that physical activity
affects students' BMI. Someone with good physical activity, the
possibility of obesity will be smaller. Less physical activity can
increase BMI because energy intake from food consumed is
stored in the body, resulting in an increase in BMI and vice
versa. Less physical activity causes a lot of energy to be stored
as fat, so people who do less physical activity tend to become
obese. The results of previous studies show that someone who
is more active or with high physical activity, has a lower body
fat percentage [28-29]. Consistently revealed that increasing
physical activity is recommended as a strategy for preventing
adolescent obesity [30]. Exercise habits are very important,
which are based on children's daily physical activities such as
walking and cycling. Those who do not regularly engage in
physical activity are more at risk of obesity than those who
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frequently engage in physical activity. In addition, adolescents
who regularly engage in physical activity tend to have a healthy
body and ideal weight. The incidence of overweight and obesity
in adolescents is directly related to depression and poor body
image while indirectly related to negative self-assessment,
eating disorders and poorer quality of life [6].

Based on the results of the study, it shows that diet affects
students' BMI. Obese and overweight adolescents scored
significantly higher than normal weight adolescents on three
subscales [24]. The study concluded that there is a relationship
between BMI and eating behaviour, where adolescents often
consume fast food and are at low levels of physical activity
[31]. In children, making better food choices is highly
recommended for people who are overweight and obese [32].
Obesity is caused by overconsumption of energy, which is
influenced by environmental factors. Obese people are usually
more responsive than normal weight people to external hunger
cues such as the taste and smell of food or the timing of meals.
They tend to eat when they feel like eating, rather than when
they are hungry. This excessive eating behaviour makes it
difficult to get out of obesity if you do not have self-control and
strong motivation to reduce weight.

Based on the results of the study, it shows that sleep quality
affects students'’ BMI. People with obesity have a higher
frequency of sleep disturbances than healthy groups of people.
This causes obesity to trigger shorter sleep duration and higher
PSQI scores. With a higher PSQI score than the non-obese
group, obesity has a significant influence on poor sleep quality
[33]. Sleep disturbances, rather than sleep duration, predicted to
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contribute to overweight [34]. An imbalance between activity
and sleep patterns such as sleeping late at night and not doing
enough activities during the day makes the metabolic process
not smooth and fat accumulation occurs in the body, which can
cause obesity [35].

Conclusions

Finally, we conclude that the selected regression model is feasi-
ble and can be used to predict that physical activity, diet, and
sleep quality together affect students' BMI (p-value 0.000 <
0.05). Partially, it is also convincing that physical activity (p-va-
lue 0.000 < 0.05), diet (0.019 < 0.05), and sleep quality (p-va-
lue 0.000 < 0.05) affect students' BMI. We suggest that the
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with relevant health workers to conduct counseling with the
prevention of malnutrition, especially obesity. Provide additio-
nal tasks in the form of physical activity that students must do at
home with parental supervision and the results will be reported
to the teacher as an additional assignment value. Parents should
also provide supervision of eating behaviour and sleep patterns.
For future researchers to be able to reveal other variables that
can affect student BMI, because our report found only 49.90%.
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