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ABSTRACT

Shorter sleep duration is a risk factor for obesity and metabolic syndrome. Previous studies conducted on different
races showed inconsistent results. The purpose of this study was to analyze the differences in sleep duration in obese
adolescents who suffer from metabolic syndrome compared with obese adolescents who do not suffer from metabolic
syndrome. A cross sectional study was carried out on 59 obese adolescents who visited the Pediatric Nutrition and
Metabolic Disease Clinic in Dr. Soetomo General Academic Hospital, Surabaya. Subjects were selected using total
sampling techniques who met the inclusion and exclusion criteria in August-November 2018. Anthropometry (weight,
height and waist circumference), blood pressure, and blood tests (HDL cholesterol levels, triglycerides, and fasting
blood glucose levels) were held to determine obesity according to CDC 2000 and metabolic syndrome according to
International Diabetes Federation. The difference in sleep duration in obese adolescents suffering from metabolic
syndrome and without metabolic syndrome analyzed using Chi square test. A total of 27 subjects (45.8%) suffered
from metabolic syndrome. Most obese adolescents (57,6%) have sufficient sleep duration (> 8 hours/day). There was
no sleep duration differences in obese adolescents suffering and not suffering from metabolic syndrome (p> 0.05).
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INTRODUCTION and adults. Adolescents aged 14-17 years are
recommended to have sleep duration of 8-10
hours/day. While sleep duration of 7-9 hours/day is
recommended for adults. Sleep duration is a matter
of concern today because it is related to health (Ju
& Choi, 2013).

The decrease in sleep duration and quality is
currently an endemic problem (Van Cauter, et al.,
2008). Sleep duration that was too short or too
long was associated with health complications.
Studies suggest that waist circumference that is
more than normal was associated with less and
more sleep duration. Sleep duration> 10 hours/
day was associated with waist circumference and
abnormalities of fasting cholesterol, triglyceride,
and blood glucose levels (Kim, et al., 2018). The
risk of suffering from metabolic syndrome was
greater in adolescents with less sleep duration
(Hemati, et al., 2018).

The effect of sleep duration on health has
been widely studied in adult subjects, such as the
incidence of cardiovascular disease (Magee, et al.,
2012). Insufficient sleep duration also increased
mortality in cardiovascular disease, diabetes,
hypertension, and obesity (Itani et al., 2017).

Obesity is a global health problem today in
all ages. The incidence of obesity in adolescents
is increasing and it causes metabolic syndrome.
The incidence of obesity increases with the lack
of sleep duration in adolescents (Seo & Shim,
2019).

Metabolic syndrome is a collection of
metabolic disorders consisting of several criteria
based on the International Diabetes Federation
(2007) including waist circumference > 90
percentiles for age and sex accompanied by 2 of
the following criteria: (a) fasting triglyceride levels
> 150 mg / dL, (b) fasting HDL cholesterol levels
<40 mg / dL, (c) systolic or diastolic blood pressure
> 90 percentile, and (d) fasting blood glucose
levels > 100 mg / dL (Zimmet, et al., 2007). Pro-
inflammatory cytokines that are increased in
obesity cause metabolic syndrome (Rochlani, et
al., 2017). The prevalence of metabolic syndrome
in obese adolescents is 5.5% in males and 3.3% in
females (Seo & Shim, 2019).

The duration of sleep for each individual is
different, according to age. The sleep duration
of a child is different from that of adolescents
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Research on sleep duration with metabolic
syndrome in obese adolescents is still limited.
Previous studies on sleep duration have categorized
different hours/days of sleep duration. Studies in
adolescents have shown an association between
sleep duration and metabolic syndrome (Hemati,
et al., 2018), but other studies have shown no
association (Sung, et al., 2011). This study aimed
to analyze the differences in sleep duration between
obese adolescents who suffer from metabolic
syndrome or not.

METHODS

This cross sectional study was conducted
on obese adolescents who visited the Children’s
Nutrition and Metabolic Disease Clinic Dr.
Soetomo, Surabaya. Subjects aged 13-16 years
were taken using a total sampling technique that
met the inclusion and exclusion criteria. The
inclusion criteria in this study included adolescents
aged 13-16 years, able to understand Indonesian,
and having parents who signed their readiness
to participate in the study. Obese adolescents
who suffer from secondary obesity, suffer from
endocrine disorders, receive hormonal therapy,
smoke, and consume alcohol were excluded in this
study. A total of 59 obese adolescents visited the
Children’s Nutrition and Metabolic Disease Clinic
Dr. Soetomo in August - November 2018 who met
the inclusion and exclusion criteria were recruited
into the study.

Obesity was classified based on CDC 2000.
Subjects were obese if the BMI for Age (BMI/A)
was above 95th percentile according to age and
sex. Subjects suffer from metabolic syndrome if
the criteria for metabolic syndrome were obtained
according to the International Diabetes Federation
(2007) including waist circumference > 90
percentiles for age and gender accompanied by
2 of the following criteria: (a) fasting triglyceride
levels >150 mg/dL, (b) cholesterol levels Fasting
HDL <40 mg/dL, (c) systolic or diastolic blood
pressure >90 percentile, and (d) fasting blood
glucose levels >100 mg/dL (Zimmet et al., 2007).

Sleep duration data were obtained through
direct interviews. Subjects were asked to report
their sleep and waking hours every day for the
past three days. Sleep duration is less if the
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sleep duration is <8 hours a day (Garaulet, et al.,
2011a).

Physical examination of the subjects consisted
of anthropometric measurements and blood
pressure checks. Anthropometric measurements
carried out on subjects included body weight,
height and waist circumference. Measurement of
body weight was carried out using a digital scale
scale (Seca, Germany No ref. 224 1714009) with
an accuracy of 0.1 kg. Height measurements are
carried out using a stadiometer (Seca, Germany
No ref. 224 1714009). Height is measured in cm
with an accuracy of 0.1 cm. Waist circumference
was measured to determine central obesity
using metlin (OneMed, Indonesia) which has an
accuracy of 0.1 cm from the midpoint between
the apex of the superior iliac crest and the last rib
at the end of expiration expressed in units of cm.
Subjects suffered from central obesity if a waist
circumference was > 90 percentile according to
age and sex.

Blood pressure checks were performed using a
digital blood pressure measuring device (OneMed,
Indonesia). Blood pressure checks were performed
on the subject in a sitting position after the subject
had rested for 10 minutes.

Blood sampling was conducted at 08.00-
09.00 am after the subjects had fasted for 12
hours through the median cubital vein. Ten cc of
blood was drawn. HDL cholesterol examination
was carried out with the HDL-Cholesterol Kit,
namely Cholestest® HDL (Sekisui Medical Co.,
Ltd., Japan) using the TMS Premium 24i tool.
Triglyceride examination was carried out with
Autosera S TG-N (Sekisui Medical Co., Ltd.,
Japan) using the TMS Premium 24i tool. Checking
fasting blood glucose levels was carried out using
glucose hexokinase reagent FS (DiaSys Diagnostic
System, Germany) using the TMS Premium 24i
tool.

Sleep duration in subjects was described as
means and standard deviation. Differences in
sleep duration among obese adolescents with or
without metabolic syndrome was analyzed by Chi
square test using SPSS version 21.0. The study
was conducted after obtaining permission from the
ethics committee at RSUD Dr. Soetomo, Surabaya
(No. 0411/KEPK/VII/2018). Prior to the study,
parents were explained about the study to obtain
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informed consent. After the informed consent is
signed, the research is carried out on the subject.

RESULT AND DISCUSSION

In this study, 59 subjects aged 13-16 years
were found. A total of 45.8% had metabolic
syndrome and 54.2% had no metabolic syndrome
(Table 1). Most of the obese adolescents (96.6%)
suffer from central obesity. A total of 22.1% of
subjects had triglyceride levels >150 mg / dL. A
total of 32.2% of subjects had HDL cholesterol
levels <40 mg / dL. As many as 59.3% of subjects
had systolic or diastolic blood pressure >90
percentile, and 3.4% of subjects had fasting blood
glucose levels > 100 mg / dL. Subjects suffering
from obesity based on BMI/A above 95 percentile
according to age and sex.

Metabolic syndrome criteria according to the
International Diabetes Federation (2007) include
waist circumference >90 percentile for age and
sex accompanied by 2 of the following criteria: (a)
fasting triglyceride levels >150 mg / dL, (b) fasting
HDL cholesterol levels <40 mg / dL, (c) systolic or
diastolic blood pressure > 90th percentile, and (d)
fasting blood glucose level >100 mg / dL (Zimmet,
etal., 2007).

The sleep duration of obese adolescents with
metabolic syndrome was almost the same as those
of obese adolescents who did not suffer from
metabolic syndrome (<8 hours/day). Most (57.6%)

Table 1. Characteristics of Research Subjects

Metabolic Non Metabolic
Variable Syndrome Syndrome
n % n %
Gender
Male 20 33.9 12 20.3
Female 7 11.9 20 33.9

Metabolic Syndrome Criteria

Waist circumference

>90 percentile 27 45.8 30 50.8

Triglyceride >150

8 13.6 5 8.5
mg/dL
HDL <40 mg/dL 15 254 4 6.8
Systolic or <.ilastohc 24 40.7 1 18.6
> 90 persentil
Fasting blood ) 14 0 0

glucose >100 mg/dL

Table 2. Differences in Sleep Duration in Obesity

Subjects
Metabolic  Non Metabolic
Sleep Duration Syndrome Syndrome p
n % n %
<8 hours/day 10 16.9 15 254 0.45
>8 hours/day 17 28.8 17 28.8

obese adolescents had adequate sleep duration,
namely >8 hours/day.

There was no difference in sleep duration
between obese adolescents with metabolic
syndrome and those without metabolic syndrome
(p = 0.446). Less sleep duration interferes with
appetite regulation and glucose metabolism thereby
increasing the risk of obesity (Van Cauter et al.,
2008). Increased ghrelin and decreased leptin occur
in individuals who have less sleep duration, thus
increasing hunger and associated with increased
consumption of high-calorie foods (Spiegel et
al., 2004). Chronic lack of sleep duration affects
adiposity in children which is associated with
metabolic risk (Cespedes et al., 2014).

Metabolic syndrome is associated with poor
sleep duration. Adolescents who slept <8 hours
/ day performed longer sedentary activities,
such as watching television and consuming less
fruit and vegetables than adolescents who had
sleep duration > 8 hours a day (Garaulet et al.,
2011a). In this study, there was no difference in
sleep duration between obese adolescents with
or without metabolic syndrome (Table 2). This
was in accordance with previous studies in obese
adolescents, which states that sleep duration was
not related to metabolic syndrome (Sung et al.,
2011; Lee & Park, 2014).

Another study stated that the relationship
between metabolic syndrome and sleep duration
depended on the dose or duration of sleep (Iftikhar
et al., 2015). Ethnic differences in subjects can
have different effects on sleep duration and
metabolic syndrome. Previous studies explaining
the relationship between sleep duration and
metabolic syndrome were mostly carried out in
adolescents in European countries (Garaulet, et al.,
2011b). Studies in Korea explained that there was
no difference in metabolic syndrome in adolescents
based on sleep duration (Seo & Shim, 2019).
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This study had several limitations. Sleep
duration was assessed based on the subject’s
perception, so that recall bias could occur. This
study did not assess the duration of sleep on the
subjects’ school days and weekends so that the total
sleep duration in one week in the subjects could be
different. Blood examination of the subjects was
carried out once. Serial blood tests are required to
reduce the influence of the circadian rhythm and
the random fluctuations of increasing or decreasing
levels of fat or blood glucose.

CONCLUSION

There was no difference in sleep duration
between obese adolescents with metabolic
syndrome compared with obese adolescents
without metabolic syndrome. Assessment of
sleep duration at the subjects’ school days and
weekends in obese adolescents is needed to assess
the association between sleep duration and the risk
of metabolic syndrome.
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