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sleep disturbance (M =-0.2730; -0.2207) were higher than preschoolers who had no
sleep disturbance (M = -0.6083; -0, 5920). Results from Mann-Whitney test showed
the same significance value between WHZ and BAZ, p = 0.226. Independent t-test
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Conclusion: There was no statistically significant association between sleep
disturbance with WHZ and BAZ in preschoolers aged 3-5 years old, however
descriptively, the values of WHZ and BAZ in the group of preschoolers who had
sleep disturbance tended to be higher.
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Introduction

Obesity is a world health problem as its prevalence has
doubled from 1980 to 2014 worldwide. 41 million children
under 5 years old are overweight or obese in 2014.* Global
Nutrition Report in 2014 showed that Indonesia is included
in 17 out of 117 countries that have three growth disorders;
stunting, wasting, and overweight in preschoolers.?

Growth in preschoolers, especially to assess
overweight and obesity, can be measured by using weight-
for-height and body mass index (BMI).> World Health
Organization (WHO) 2006 Child Growth Standard
recommended weight-for-height as an indicator to evaluate
wasting and BMI as an indicator to evaluate overweight and
obesity.* In the latest and revised WHO recommendation,
weight-for-height is used as an indicator of overweight and
obesity for preschoolers.® In a previous study, BMI is widely
used to evaluate overweight and obesity in sleep
disturbance in children under 5 years old.51° Therefore, it
is necessary to observe the differences of the two
indicators for evaluation of growth.

Sleep is a factor that can affect children’s growth and
development. When sleeping, the function of organs
increases, especially brain metabolism and hormones. A
child has a longer duration of deep sleep and will decrease
in age.'* Growth hormone (GH) which plays an important
role in growth has increased secretion in non rapid eye
movement (NREM) sleep phase, especially in stage Il and
IV (deep sleep).'? There are also changes in the secretion
of cortisol hormones, thyroid stimulating hormone (TSH),*3
leptin, and ghrelin, which will affect the growth of children
and can lead to obesity if there is a disruption of sleep
habits.14

The instrument for analyzing sleep disturbance easily
is a questionnaire. One of the questionnaires that can
assess sleep disturbance in children which has been
validated and assessed for reliability is sleep disturbance
Scale for children (SDSC).1> SDSC questionnaire has also
been validated and assessed for reliability in Indonesian
and has a sensitivity of 71.4% and a specificity of 54.5% in
teenagers; thus SDSC instrument can be used as a
screening tool for sleep disturbance.'® SDSC questionnaire
assesses sleep habits in the past 6 months. This
guestionnaire was developed for children aged 6.5-15.3
years old. However, Bruni, et al. 2013 stated that statistical
analysis, internal consistency, and factor analysis support
the use of SDSC as an evaluation tool even at preschool
age (3-6 years old).%”

The effects of sleep disturbance on a child's health
may include poor growth, influence on behavior and
learning processes, worsening of mental health, and poor
quality of life. In addition, many parents do not know about
sleep problems in children; thus the important role of
doctors is to identify the problem of sleeping in children
early.’® Therefore, this study aimed to analyze the
association between sleep disturbance and weight-for-
height and BMI in preschoolers at three kindergartens in
Kalijudan, Surabaya in March to September 2018.

Methods

This study used cross-sectional study design. In March
to September 2018, measurement of body height and
weight and distribution of questionnaires to parents of
respondent were done in three kindergartens in Kalijudan,
Surabaya. The questionnaires used were based on SDSC
which had been validated and assessed for reliability and
had been translated to Indonesian'®. The measurement of
body height and weight used microtoise and scale.

The exclusion criteria in this study were parents who
did not want their children to be the sample and were
unwilling to fill out the questionnaires and factors that
biased the results of the data at the time of measurement;
children who suffered from chronic pain in the last 6
months, and children who had spinal deformities, such as
kyphosis, scoliosis, and lordosis.

Values and categories of weight-for-height Z-score
(WHZ) and BMI-for-age Z-score (BAZ) refer to WHO
Standard 2006 with growth categories and Z-score: very
thin (<-3 SD); thin (-3 SD to <-2 SD); normal (-2 SD to 2
SD); and overweight (> 2 SD). The determination of the
growth category and WHZ and BAZ values were calculated
by the help of WHO Anthro application.* Sleep disturbance
was measured by SDSC questionnaire which has a 39 cut-
off point. If the score is >39, the respondent had sleep
disturbance and if the score was <39, then the respondent
did not have sleep disturbance. This questionnaire also
assessed the types of sleep disturbances; disorders of
initiating and maintaining sleep (DIMS), sleep breathing
disorders (SBD), disorders of arousal nightmares (DA),
sleep wake transition disorders (SWTD), disorders of
excessive somnolence (DOES), and sleep hyperhydrosis
(SHY)?S.

The analysis was performed to look at trends in the
data with boxplot graphs and the association between
sleep disturbances with weight-for-height and BMI
measured by Mann-Whitney test and independent t-test
with the help of data analysis program namely IBM SPSS
20.

Results
Frequency distribution of respondents
The data was collected from 86 respondents who were

willing to participate in the study and fulfilled the inclusion
criteria. In Table 1, most respondents were male with a
percentage of 57%, however, there was no significant
difference between sex and sleep disturbance in
preschoolers (p = 0.384). In Table 2, preschoolers aged 3-
4 years old experienced more sleep disturbance but there
was also no significant association between age and sleep
disturbance in preschoolers (p = 0.442).

There were many children who experienced sleep
disturbance. In Table 3, 65.12% preschoolers experienced
sleep disturbance. The most common types of sleep
disorders were SWTD (24.42%) and DIMS (13.96%).

The distribution of respondents by WHZ and BAZ
(Table 4) category has the same number and percentage.
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Children with the highest category were children with
normal category (Z-Score -2 SD to 2 SD) with a percentage
of 66.28%. To easily find the description of data distribution,
data diversity, tendency of data and outlier data, the data
obtained is displayed through a boxplot chart in Figure 1
and Figure 2. From the bloxpot chart, the distribution of
data covers quite a wide range visible from the distance
between the long top and bottom edge of Whiskers line. In
the group of preschoolers who did not experience sleep
disturbance, there is one outlier data; and in the group of
preschoolers who experienced sleep disorders, there are
four outlier data. Looking at the tendency of the data
through boxes that describe 50% of the data, children who
experienced sleep disturbance tend to have higher WHZ
and BAZ values than preschoolers who did not experience
sleep disturbances.

Analysis of the association between sleep disturbance
with weight-for-height and BMI

From Table 4, similar significance value of 0.226 (p >
0.05) was obtained, meaning that there was no statistically
significant association between sleep disturbance in WHZ
and BAZ category. To determine the probability of the
association between sleep disturbance with WHZ and BAZ
through its distribution, independent t-test is performed if
the sample data is normally distributed. This test uses the
interval/ratio data scale from the value of sleep disturbance
to the value of WHZ and BAZ.

The results of the normality test using Kolmogorov-
Smirnov test showed that the two independent variables
had values of p > 0.05, meaning that the data in this study
is normally distributed and that independent t-test can be
done. From Table 5, significance values of 0.524 and 0.490
were obtained (p > 0.05), meaning there was no significant
association between sleep disturbances with WHZ and
BAZ category in preschoolers aged 3-5 years old.

Table 1. The statistical analysis of the relationship between
sleep disorders and gender (n = 86).

Sleep No sleep
disturbance disturbance
Male 30 (35%) 19 (22%)

Female 26 (30%) 11 (13%)
*) Chi-square test

Sex

0.384*

Table 2. The results of statistical analysis of the relationship
between sleep disorders and age (n = 86).

Ade Sleep No sleep
9 disturbance disturbance
3-<4y.0. 31 (36%) 14 (16%) 0.442"
4-5y.o0. 25 (29%) 16 (19%) '

*) Chi-square test

Table 3. The frequency distribution based on sleep
disturbance and types of sleep disturbance (n = 86).

SDSC Questionnaire Total  Percentage

(n) (%)

No sleep disturbance 30 34.88
Sleep disturbance 56 65.12
Disorders of initiating
and maintaining sleep 12 13.96
(DIMS)
Sleep breathing
disorders (SBD) L 1.16
Disorders of arousal
nightmares (DA) 6 6.98
Sleep wake transition
disorders (SWTD) 21 2442
Disorders of excessive
somnolence (DOES) 8 9.30
Sleep hyperhydrosis 8 930

(SHY)

7.50

500 &

2,50

BAZ (BMI/U)

-2.50

-5.007] 79

No sleep disturbance Sleep disturbance

Figure 1. Boxplot chart between sleep disturbance with
BAZ.
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Figure 2. Boxplot chart between sleep disturbance with
WHZ.
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Table 4. The results of statistical analysis of the association between sleep disturbance with the category of WHZ and BAZ.

WHZ and BAZ category**

Sleep disturbance Very thin Thin Normal Overweight P
No sleep disturbance 5 3 19 3
n(%) (16.7%) (10%) (63.3%) (10%)
Sleep disturbance 7 2 38 9 0.226*
n(%) (12.5%) (3.6%) (67.9%) (16.1%)
Total 12 5 57 12
(14%) (5.8%) (66.3%) (14%)
*) Mann-Whitney test
**) Weight-for-height z-score (WHZ) and BMlI-for-age z-score (BAZ)
Table 5. The results of statistical analysis of the association between sleep disturbance with WHZ and BAZ.
Variable Sleep disturbance Mean + SD p
BB/TB No sleep disturbance -0.608 + 2.45264 0.524*
Sleep disturbance -0.2730 +£ 2.23934 '
BMI/U No sleep disturbance -0.5920 * 2.52490 0.490*

Sleep disturbance

-0.2207 £ 2.27991

*) independent t-test
Discussion

Based on the results of the study, it was found that
males experienced more sleep disturbance than females.
This is because males have shorter sleep duration than
females. It has been observed that less slow-wave
appeared in sleeping experienced by males rather than
females.?® In the prevalence of studies on sleep habits in
rats and mice, the differences in sex prevalence can be
caused by the differences in sex hormones and sex
chromosome modulation.2® Even so, the results of the
analysis in this study showed no significant association
between males and females with sleep disturbance. In the
previous study, there was no correlation between sex and
sleep  patterns?'??2, and sleep disturbance in
preschoolers.?3 Previous studies also found that there were
no sex differences in sleep disturbance at ages up to 13
years old. Sex differences in sleep disturbance start in the
beginning of children experiencing puberty between 15-24
years old.?

Likewise, with the results of the analysis based on the
age, there was no statistically significant association
between age and sleep disturbance. This result is different
to the previous studies which stated that there was
significant association between ages and sleep
disturbance.?® This difference might happen as the age
range of 3-5 years old is prone to frequent sleep
disturbances which will affect sleep patterns, development,
and future growth.?! Sleep patterns generally will also
change, especially in young adults, due to changes in
hormone secretion, one of which is a decrease in secretion
of GH and slow wave sleep.?®

From sleep disturbance questionnaires that had been
distributed to the parents of the respondents, there were
preschoolers who experienced more sleep disturbance
than preschoolers who did not experience sleep
disturbance. The most common types of sleep disorders
were SWTD (24.42%) and DIMS (13.96%). In SDSC
questionnaire, SWTD has several subtypes; hypnic jerks,

rhythmic movement disorders, hypnagogic hallucinations,
nocturnal hyperkinesias, sleep talking, and bruxism. DIMS
also has several subtypes; sleep duration, sleep latency,
going to bed reluctantly, difficulty in falling asleep, falling
asleep anxiety, night awakenings, and difficulty in falling
asleep after awakenings.!®

Previous studies have found that sleep disturbance in
children aged 3-5 years old in Canada experienced more
problems starting and maintaining sleep and SWTD in
subtypes of rhythmic movement disorder and bruxism?®, In
Australia, sleep disturbance in the 4-5 years old age range
often occur and the most common is due to difficulty
sleeping at night and waking up at night. Compared to
children who do not have sleep disturbance, children with
severe sleep disturbance have a lower quality of life,
especially in terms of development and behavior of
children.?” In addition, it is also found in Asian populations
that children in Asia have much longer sleep times and
shorter nights of sleep.?®

In the first 5 years of life, a child will acquire new skills
and abilities that can affect a child's sleep. At the age of 6-
18 months, the child is developing an understanding of an
object and can experience separation anxiety or difficulty
parting with his parents and having difficulty calming down
which causes sleep disturbances. In addition, obtaining
gross motor skills may result in a negative impact on sleep
habits.?®

Children will also experience dramatic changes of
sleep patterns in the first 5 years of life. Several factors that
can affect sleep patterns in children that make them fall into
sleep disturbance include child temperament and
development, style or influence of parenting from parents,
child-parent interaction, and environmental factors. The
media also greatly affects the sleep patterns of children
aged 3-5 years old, especially in the duration of sleep?°.

According to data analysis that had been measured
descriptively, the mean values of WHZ and BAZ of children
experiencing sleep disturbance (M = -0.27; -0.22) were
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higher than children without experiencing sleep
disturbance (M = - 0.61; -0.59). These results are also
found in the previous studies; however, the average BMI
values of children with sleep disturbance (M = 0.08) and
those who did not experience sleep disturbances (M = -
0.05) were higher.?

Examining the tendency of the data through the boxes
(Interquartil range (IQR) = 50% of data), children who
experienced sleep disturbance tend to have higher WHZ
and BAZ values than children who did not experience sleep
disturbances. The results of these tendencies are in
accordance with the results of previous studies which
stated that sleep disturbances, especially in short night
sleep duration, are associated with higher BAZ.8. Higher
values of WHZ and BAZ in preschoolers with short sleep
duration might be a result of hormonal changes, such as
decreased leptin, which can increase appetite and
inappropriate association between leptin and cortisol which
affect metabolism and lead to weight gain and obesity.3°

Although there was a tendency, the results of nominal
and categorical data that had been analyzed using Mann-
Whitney test showed that there was no significant
difference between sleep disturbance with WHZ and BAZ
in preschoolers. In order to see the possible association
through its distribution, sleep disturbances were analyzed
in relation to WHZ and BAZ values with the scale data type
using independent t-test. The results obtained are in
accordance with the study of Hiscock. et al. in 2011, and it
was found that there was no association between sleep
disturbances, in this case is short sleep duration, and BMI
starting from age O to groups of children aged 6-7 years
old.3! This result is different to the meta-analysis study by
Cappuccio, et al. in 2007 and other studies.’?6 This
difference may occur due to several other factors that can
affect sleep and the child's weight, including variations in
gender, ethnicity, social and economic status, degree of
energy intake, energy expenditure, and frequency of eating
of children in which some of the mentioned variables are
not examined in this study.3? In another study, it was also
found that sleep can function as a barometer not only in
physical health but also in the mental health of children.
Sleep influences the child's temper, not having a chronic
illness but taking drugs, as well as individual variations in
circulation. A number of studies have found persistence
and recurrence of sleep problems during infancy to
childhood.®® The individual children history was not
included in the exclusion criteria and could influence the
results.

This study certainly has many limitations. Sleep
disturbance were measured only by one method of
measurement using SDSC questionnaire filled in by the
parents. This questionnaire assesses if a child experiences
sleep disturbance and the type of sleep disturbance that
the child has. This cross sectional study did not describe
sleep-wake patterns from time to time; thus it is less helpful
to explain its association to sleep disturbance. It is
important to be cautious in determining the sleep
disturbance variable as a single causative factor because it

is still considered wide among the types of sleep
diturbances.®® In previous studies, short sleep duration
affected body weight in children and there were no other
sleep disturbance parameters related to the child's weight
statusS. It is also different to the previous meta-analysis
studies which showed that short sleep duration at 3 years
of age would cause overweight and obese at 7 years of age
with prospective and cohort studies.*

In this study, sleep disturbance were measured based
on the reports and the views of the parents. The results of
the sleep disturbance assessment were subjective
because the parents could make estimation that were too
low or too high when answering the types of questions
about their children's sleeping habits3.

Conclusion

There was no statistically significant association
between sleep disturbance with WHZ and BAZ in
preschoolers aged 3-5 years old; however, descriptively,
the values of WHZ and BAZ in the group of preschoolers
who had sleep disturbance tended to be higher. Further
research or studies can be conducted by using more
prospective studies with more objectives and more
accurate instruments to measure children sleep
disturbance such as actigraphy.
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