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Abstract

AIM: This study aimed to determine the relationship of sleep quality with the percentage of body fat in children (ages
9-12 years) in the Elementary School Complex of IKIP | Makassar.

METHODS: The study used the Analytical Survey design with a cross-sectional approach. The researcher will
compare the causes and consequences variables simultaneously and explain the relationship between the research
variables through hypothesis testing. This study uses quantitative methods, namely through assessing sleep quality
and body fat percentage using a questionnaire. The data was collected through in-depth interviews and observations
of children. Sampling uses purposive sampling and data analysis using the Chi-Square test.

RESULTS: There was no significant relationship between sleep quality and body fat percentage. However, after
being tested based on the components of sleep quality, it was seen that good sleep quality and poor sleep quality in
component 3 (sleep duration). Moreover, component 4 (daily sleep efficiency) had a significant relationship between
sleep duration and daily sleep efficiency with body fat percentage.

CONCLUSION: There is a significant relationship between sleep duration and daily sleep efficiency with the
percentage of body fat in SD Negeri IKIP | Makassar. Recommendations from this research are needed on the
relationship between sleep quality and student achievement index.
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Introduction

Sleep is a vital biological process related to
human physiology, neurology, and other physiological
systems [1]. Sleep activity is an essential need for
humans, especially children. Sleep is a risk factor
that has been reported to increase the incidence of
overweight and obesity. Meta-analysis studies provide
evidence that short sleep duration is significant with an
increased risk of obesity in children. Sleep duration is also
potentially necessary to prevent overweight and obesity
among children [2]. Research in Australia shows that the
prevalence of obesity in children aged 5-12 years who
have sleep time <10 h is 22.3%. Short sleep duration
(<10 h) was found to be associated with an increased
risk of obesity 2.61 times greater than in children whose
sleep duration 210 h [3]. Meta-analysis research by
Matricciani et al. nearly 700,000 children, with data from
20 countries for more than 100 years, found that children
currently sleep 20-25 min less per day on average than
their parents at their age. Lack of sleep is associated
with several adverse health outcomes in children [4].

Several studies have reported an
association between short sleep duration and health
problems, including associations with mortality,

type 2 diabetes, hypertension, metabolic syndrome,
respiratory disease, obesity in children and adults, and
poor personal health [2]. The average nightly duration
of sleep reported for school-age children was 9.4 h,
which is not yet what is recommended [5]. Seputra
et al. showed that the prevalence of sleep disorders in
obese children was 66.7% [6]. Sleep disturbances in
children impact the lack of physical activity followed by
an increase in calorie intake, which is a risk factor for
overweight and obesity.

Short sleep duration can increase hunger,
increase the chance to eat, change thermoregulation,
and increase fatigue. Increased hunger and increased
opportunity to eat increase energy intake, whereas
changes in thermoregulation and increased fatigue
decrease energy expenditure. An increase in energy
intake that is not matched by energy expenditure can
lead to obesity [7]. Lack of sleep (2—4 h a day) can
result in an 18% loss of leptin and a 28% increase
in ghrelin, leading to a 23—24% increase in appetite.
Leptin is a protein hormone produced by fat tissue that
controls fat reserves and affects appetite, while ghrelin
is a hormone that can affect hunger and satiety. If leptin
decreases and ghrelin increases, it can increase hunger
and make metabolism slow down and reduce the ability
to burn fat in the body [7].
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School-age children 6-13 years of sleep need
9-11 h of sleep, consisting of 8-9 h of sleep at night
and 2 h during the day. However, it is not appropriate
than the recommended ones to be more interested and
spending time on cellphones, games, computers, TV,
electronic media, the internet, and caffeine products.
All of which can cause sleeplessness, nightmares,
and disturbances in their sleep [4]. Around 50 million
girls and 74 million boys are overweight and obese in
the world [8]. The prevalence of obesity increased by
almost 40% in Indonesia from 2000 to 2013 [9]. The
percentage of obesity in Indonesia among school
children is increasing, in 2013 based on the highest
BMI/U category in children aged 5-12 years at 18.8%,
13-15 years at 10.8%, and 16-18 years 7.3%. The
percentage of obesity in South Sulawesi Province
based on the BMI/U category of children aged
5-12 years was 2.3% in 2013 and increased in 2017
by 4.0% [10], [11].

The IKIP | Makassar State Elementary School,
which is located in Makassar, South Sulawesi, is one of
the leading elementary schools in Makassar City. Most
children who go to school have parents who work as
teachers, lecturers, and entrepreneurs - the economic
income of the students’ parents in middle and upper-
income. Secondary data in each class are obtained
from the homeroom teacher that, on average, each
class has 18% overweight children and 5% obesity [12].
Children who are overweight are 4 times more likely to
become obese as adults [13]. Childhood overweight
is a strong predictor of obesity and other metabolic risk
factors in adulthood. The chance of developing various
chronic diseases include cardiovascular disease, type 2
diabetes, hypertension, dyslipidemia, osteoarthritis, some
types of cancer, and obstructive sleep apnea [14]. An
unhealthy lifestyle, including sedentary activity, screen
time, unhealthy diet, low levels of physical activity, and
inadequate sleep quality, can contribute to the risk of
obesity [15].

Children who are overweight cause metabolism
in the body to below. That is due to the formation of
energy that takes longer due to breaking down food
sources into slow glycogen, so that much fat is stored
in the body [16]. The excess body associated with
cardiovascular risk factors. The measure of body fat is
accurate in assessing and determining the relationship
between adiposity and mortality [17]. If the body
composition is well known, it will make it easier for
further actions to maintain health, so a measurement
that can distinguish between fat mass and non-fat
mass is needed. The body composition assessment is
a method that can determine the fat mass and non-fat
mass that make up the weight [18]. Nowadays, many
use ordinary weight meters to indicate body weight,
whereas ordinary weight meters cannot distinguish
between fat mass and non-fat mass.

In this regard, this research needs to study the
relationship between sleep quality and the percentage

of body fat in children (ages 9-12 years) at the Public
Elementary School Kompleks IKIP | Makassar.

Methods

The type of research used is an analytical
survey with a cross-sectional study design, namely, a
study where data collection is carried out simultaneously.
Research studies the relationship between the
independent variable (sleep quality) and the dependent
variable (body fat percentage of elementary school
students). The population in this study were all students
and classes IV and V of the State Elementary School
of IKIP | Makassar, totaling 157 students. According to
the inclusion and exclusion criteria, the sample was
some of the fourth and fifth-grade students—number of
samples 68. Research ethics were obtained from the
ethics committee of Universitas Muslim Indonesia.

This research begins with preparations, among
others, to survey to obtain information on the number
of students in SDN Kompleks IKIP | Makassar. Then
the sampling was carried out using purposive sampling.
After the preparations were complete, it was continued
with interviews with students at SDN Kompleks IKIP |
Makassar regarding sleep quality with the percentage
of body fat students at SDN Kompleks IKIP | Makassar,
Makassar City. Furthermore, the data collected are then
processed and analyzed with the help of computers,
then presented in tables and narratives.

Results

Table 1 shows the type of respondent’s age.
Most of them are 9-10 years old at 75%, Pocket Money

Table 1: General characteristics of samples at SD IKIP 1
Makassar

Characteristics Sleep Quality Total
Good Poor
n % n % n %
Grade
v 12 17.6 16 235 28 41.2
\ 10 14.7 30 44.1 40 58.8
Sex
Male 8 11.8 26 38.2 34 50.0
Female 14 20.6 20 294 34 50.0
Age
9-10 years 15 221 36 52.9 51 75.0
11-12 years 7 10.3 10 14.7 17 25.0
Pocket money (Rupiah)
<5.000 2 29 4 5.9 6 8.8
5.000- 19 27.9 28 41.2 47 69.1
15.000
>15.000 1 1.5 14 20.6 15 221
Frequency of exercise
Every day 16 8.8 18 26.5 24 35.3
One A week 15 221 27 39.7 42 61.8
One A 1 1.5 1 1.5 2 29
month
Total 22 32.3 46 67.6 68 100
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(Rupiah) students are 5000-15,000 at 69.1%, and
frequency of exercise is One A Week by 61.8%, and
sleep quality including poor, namely, 67.6%.

Table 2 shows that of the 68 samples. Good
sleep quality and poor sleep quality were dominated by
11 samples (50%) and 22 samples (47.8%) who had a
body fat percentage in the healthy category. It is based
on the analysis with the Chi-square Statistical test
shows the value of p = 0.198 (p > 0.05) which means
that there was no significant relationship between sleep
quality and the percentage of body fat of the children at
SD Nigeria IKIP | Makassar.

Table 2: Analysis of the relationship between sleep quality and
body fat percentage

Sleep quality Body fat percentage Total p value
Under fat Healthy Over fat
n % n % n %
Good 10 455 11 50 1 45 22 0.198
Poor 13 28.3 22 47.8 11 23.9 46
Total 23 33.8 33 48.5 12 17.7 68

Table 3 shows that sleep quality is good and
sleep quality is poor in component 3 (sleep duration).
Furthermore, the results of the Chi-square analysis
for component 4 (daily sleep efficiency) is p = 0.009
and. p = 0.001. There was a significant relationship
between sleep duration and daily sleep efficiency with
the percentage of body fat of the students’ SD Nigeria
IKIP | Makassar

Table 3: Analysis of the relationship between components of
sleep quality and body fat percentage

Sleep quality Body fat percentage Total p value
Under fat Healthy Overfat
n % n % n % n %

Sleep quality is subjective
Good 21 31 30 44 10 14.7 61 89.7 0.485
Poor 2 2,9 3 4.4 2 29 7 10.2

Sleep latency
Good 16 24 15 22 6 8.8 37 54.8 0.187
Poor 7 10 18 27 6 8.9 31 45.9

Sleep duration
Good 22 32 26 38 7 10.3 55 80.3 0.009
Poor 1 1,5 7 10 5 7.3 13 18.8

Daily sleep efficiency
Good 22 32 30 44 8 11.8 60 87.8 0.001
Poor 1 1.5 3 4.4 4 59 8 11.8

Sleep disorders
Good 13 19 22 32 7 10.3 42 61.3 0.84
Poor 10 4.7 11 16 5 7.3 26 28

Sleeping pills
Use 22 32 32 47 12 17.7 66 96.7 0.914
Non-use 1 1,5 1 1.4 0 0 2 29

Daytime activity dysfunction
Good 10 15 9 13 2 29 21 30.9 0.281
Poor 13 19 24 35 10 14.7 47 68.7

Discussion

This research has been conducted at SD IKIP
1 Makassar involving 68 people. The results are shown
in Table 1. The sample that has a poor sleep quality
category is mostly in Class V as 30 samples (44.1%)
male gender as many as 26 samples (38.2%) aged
9-10 years, namely, 36 samples (52.9%) were given
an allowance of 5.000-15.000 as many as 28 samples

(41.2%) and only exercised every week as many as
27 samples (39.7%). Sleep quality is a score obtained
from a sample that has answered questions on the
Pittsburgh sleep quality index which consists of 7
(seven) components. Each component has a value
range of 0-3 (0 = indicating very good, 1 = indicating
good; 2 = indicating poorly; 3 = indicating very bad).

The results showed that from 68 samples.
The percentage of poor sleep quality was 46 samples
(67.6%). Primarily found in the dysfunction component
of daytime activities as many as 47 samples (69.1%).
Daytime activity dysfunction namely all forms of activity
or work done during the day, and does not take breaks
to nourish the body. Meanwhile, the percentage of good
sleep quality was 22 samples (32.4%). This study found
that sleep quality in the bad category was more than the
good quality of sleep. Sleep quality assessmentincludes
several aspects such as subjective sleep quality, sleep
latency, sleep duration, daily sleep efficiency, sleep
disturbances, use of sleep medications, and daytime
activity dysfunction [19].

Several aspects of sleep quality assessment
revealed that subjective sleep quality was as many as
seven samples (10.3%). subjective sleep quality, namely,
a description of the habit of sleeping at night. Sleep
fatigue was 31 samples (45.6%). Sleep fatigue is the
duration from going to sleep to falling asleep. Someone
with good sleep quality spends <15 min to enter the next
stage of sleep entirely. Sleep duration was 13 samples
(19.1%). Sleep duration was the average length of
sleep per 24 h/day. Daily sleep efficiency as many as
eight samples (11.8%). Daily sleep efficiency namely a
description of sleeping at night, the habit of getting out of
bed in the morning, and the duration of sleep.

Sleep disorders in 26 samples (38.3%), sleep
disorders are disorders that can cause problems in
sleep patterns either because they cannot fall asleep
frequent waking at night. or the inability to go back to
sleep. The use of sleeping pills is two samples (3%)
sleeping pills where a person is affected by a sleep
disorder that causes difficulty sleeping. the solution or
choice of people. in general. is to take sleeping pills
— daytime activity dysfunction in 47 samples (69.1%).
According to Potter et al. (2014), several factors affect
sleep quality one of which is a lifestyle [20]. Changes
in children’s lifestyles can cause a decrease in sleep
quality. such as spending much time on cellphones
watching television or using the internet. Based on
Istijomah and Lisiswanti's (2017) research. one
monitor screen exposure =2 h per day can cause sleep
disturbances [21]. The exposure factor of the monitor
screen is in line with the general characteristics of the
sample with 27 samples of TV ownership in the room
(39.7%). 37 samples (54.4%) have a habit of playing
cellphones (54.4%). Most of the samples have personal
cellphones as many as 45 samples (66.2%) supported
by the activity of the sample doing sports only every
week as many as 27 samples (39.7%).
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According to the National Sleep Foundation
environmental factors can also increase and decrease
sleep quality [22]. The presence of external stimuli
can hinder sleep efforts such as uncomfortable
temperatures and poor ventilation. A good temperature
to provide good sleep quality is around 24-26°C [23].
Electronic media can adversely affect sleep quality, for
example computer screens cellphones and televisions.
Use at the wrong time and the brightness of the light
emitted can cause changes in sleep patterns. Light
emitted by electronic media to the retina will provide a
signal to the hypothalamus and interfere with melatonin
production in the body thereby changing the quality of
sleep [24]. While the data for the sleeping environment
sample in Table 2 show 12 samples (17.6%). who like
a bright light sleeping environment and two people
(2.9%) who like the sleeping environment with a warm
temperature.

Other factors according to Wang et al. are
namely that acute physical exercise can make sleep
more soundly, increase the amount of sleep time and
reduce waking during sleep [25]. Research conducted
by Patel and Hu concluded that reduced sleep quality
will also result in hormonal changes, namely losing
18% of leptin and increasing 28% of ghrelin which can
cause an increase in appetite by 23-24% [7]. Increased
hormone ghrelin levels during sleep deprivation lead to
increased fat production and increased intake of foods
high in fat and carbohydrates. Poor sleep quality will
contribute to chronic diseases such as heart disease,
Diabetes mellitus, hypertension, stroke, depression,
cognitive impairment, decreased quality of life, and
accidents [2].

Then there is an increase in excessive food
intake in children, resulting in the speed of formation of
new fat cells which increases each year. And the greater
the ability to store fat causes overweight and obesity. The
process of breaking down food sources into glycogen is
slow so that much fat is stored in the body [16]. The
chi-square test results found no correlation between the
incidence of body mass index on good and bad sleep
quality with a p > 0.05 (p = 0.109). Cheng and Sekartini
also reported similar results: there was no significant
relationship between nutritional status and sleep quality
in children aged 5—7 years in Kampung Melayu. East
Jakarta [26]. In contrast to research conducted by
Seputra et al. there is a significant difference in sleep
quality between obese and non-obese children with a
significant level of 0.00 <0.05 [27].

Body fat percentage is the total body fat mass,
representing the total body fat storage expressed as a
percentage (%). The results of cross-tabulation analysis
with the Chi-square statistical test found no relationship
between the incidence of body fat percentage on
good and bad sleep quality with p > 0.05 (p = 0.198).
Different research results by Al-Otaibi show that poor
sleep quality has a high risk of high body fat percentage
with a correlation coefficient of p = 0.025 [28].

Conclusion

However, the results of the Chi-square test on
sleep duration and daily sleep efficiency show that there
is a significant relationship between sleep duration and
daily sleep efficiency with the percentage of body fat in
SD Nigeria IKIP | Makassar.
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