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Academic achievement of junior high school students 
with sleep disorders
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Abstract
Background Sleep disorders are prevalent in adolescents and may 
influence their academic achievement. To date, no study has been 
done in Indonesia on academic achievement in students with sleep 
disorders and its related factors. 
Objective To assess for relationships between academic achie-
vement and related factors, including gender, motivation and 
learning strategies, IQ level, maternal educational level, socioeco-
nomic status, family structure, after-hours education program, 
presence of TV/computer in the bedroom, sleep duration during 
school days, as well as  bedtime and wakeup time difference in 
junior high school students with sleep disorders.
Methods This cross-sectional study was performed from January to 
March 2013. Subjects were students from five junior high schools 
in Jakarta who fulfilled the criteria for sleep disorders based on the 
Sleep Disturbance Scale for Children questionnaire. 
Results There were 111 study subjects. The prevalence of 
sleep disorders was 39.7%, mostly in difficulties initiating and 
maintaining sleep (70.2%). Below-average academic achievement 
was seen in 47.6% of subjects. Factors significantly related to 
below-average academic achievement were after-hours education 
program (prevalence ratio 5.6; 95%CI 1.36 to 23.18; P = 0.017), 
average IQ level (prevalence ratio 3.26; 95%CI 1.38 to 7.71; P 
= 0.007), and male gender (prevalence ratio 2.68; 95%CI 1.06 
to 6.78; P = 0.037).
Conclusion Among junior high school students with sleep disorders,
factors related to below-average academic achievement are after-
hours education program (more than 2 types), the average IQ level, 
and male gender. [Paediatr Indones. 2015;55:50-8.].
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Sleep plays a vital role in the child development, 
especially with regards to their attention span 
and cognitive function.1,2 Sleep patterns 
change as children progress from infancy to 

adolescence. Adolescents require 8-9 hours of sleep 
per day and their sleep patterns differ from other 
ages because of hormones and changes in circadian 
rhythm.3

Several “self-report” studies found that adoles-
cents have inadequate sleep, have late bedtimes, and 
sleep more on weekends.4-9 Adolescents have been 
reported to sleep at an average time of 10:12 pm, wake 
up at 05:55 am, and have a total sleep duration of 6 
hours and 47 minutes.10 Children’s sleep problems 
include nightmares, night terrors, sleep talking, sleep 
walking, bedwetting, teeth grinding, and snoring. Even 
if sleep disorders are short in duration, they may have 
long term consequences and affect the whole family.11

Sleep disorder prevalence in junior high school stu-
dents was found to be as high as 62.9%,12 with mostly 
difficulties initiating and maintaining sleep.11
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High school students with higher grades had 
significantly earlier bedtimes and were less sleepy 
than students with lower grades.13 Studies in Italy,14

Belgium,15 and the United States16 reported significant 
relationships between academic achievement in 
adolescents and their sleep patterns, sleep habits, 
and sleep disorder scores. Parental educational 
level, enuresis, and fatigue also influenced academic 
achievement.14,15

Junior high school students in Indonesia have 
longer daily school time duration than daily sleep 
duration (7 hours 30 minutes - 8 hours vs. 6 hours 47 
minutes).10 They start school at 6:30 am, go home at 
2:00-2:30 pm, and 76% of them engage in after-hours 
education program.17 To date, academic achievement 
evaluation in adolescents with sleep disorders had not 
been done. We aimed to assess the prevalence of sleep 
disorders in adolescents, as well as factors related to 
academic achievement in junior high school students 
with sleep disorders.

Methods

This cross-sectional study was conducted between 
January and March 2013 in five junior high schools 
(JHS) in Jakarta (SMP 75, SMP 30, SMP 216, SMP 
115, and SMP 255). Subjects were JHS students 
with sleep disorders, diagnosed on the basis of the 
Sleep Disturbance Scale for Children (SDSC). We 
excluded children with chronic diseases (asthma, 
tuberculosis, heart and renal diseases, thalassemia 
major, and malignancy) and had been diagnosed 
having sleep disorders. Subjects were considered to 
have dropped out if they did not completely fill or 
return the questionnaires, and never had IQ score 
examination before.

The minimum required sample size was 96 for 
bivariate analysis, and 110 for multivariate analysis, 
calculated with the rule of thumb. Subjects were 
recruited by two-stage cluster sampling. First, we 
randomly selected 5 schools from all international-
standardized junior high schools in Jakarta, to 
represent different areas: West, North, Central, South, 
and East Jakarta. Second, we randomly chose 3 classes 
from 5 JHS, consisting of 7th, 8th, and 9th grades.

The SDSC, a 26-item instrument for evaluating 
sleep in children aged 3–18 years, was developed 

by Bruni et al. in 1996. It is used to assess a variety 
of behavioral patterns relating to children’s sleep. 
This instrument is recognized to be reproducible 
and valid, with internal consistency, and is useful for 
distinguishing six groups of sleep disorders common 
among children and adolescents: disorders in 
initiating and maintaining sleep, breathing, arousal, 
sleep–wake transition, excessive somnolence, and 
sleep hyperhydrosis.11 The SDSC has been validated 
for use in Indonesian.10,12

All students in 7th, 8th, and 9th grades were given 
complete explanations of the study. Students and 
parents provided filled SDSC questionnaires, writ-
ten informed consent, and information on baseline 
characteristics. Parents were asked to monitor their 
children’s sleep habits for 3 days before answering 
the SDSC questionnaires. We scored the SDSC and 
included children who met the sleep disorder criteria 
with total scores of 46 or higher. 

Subjects who met the inclusion criteria were 
asked to fill Motivation, Learning and Strategy Question-
naires. We also collected subjects’ school performance 
reports from December 2012. Their IQ scores were 
assessed using the Intelligence Structure Test (IST). 
Baseline characteristics were measured and recorded. 
Maternal education categorized based on Undang-
Undang Republik Indonesia 2003 No. 20 article 
17-20 about Nasional Educational System as follow: 
basic (elementary school and madrasah ibtidaiyah/
MI or others equal and also junior high school and 
madrasah tsanawiyah/MTs, or equal); middle (senior 
high school, madrasah aliyah/MA, or others equal); 
high (diploma, scholar, postgraduate, specialist, 
dan doctoral). Bedtime difference defined as the 
difference between time to start sleeping in school 
days and weekend, which considered “different” if the 
difference more than 1 hours. Wake-up time difference 
is the difference between time to wake up in school 
days and weekend, which considered “different” if 
the difference more than 1 hours. Week-end duration 
of sleep categorized as: less than adequate if sleep 
duration less than 8 hours, adequate if sleep duration 
8-9 hours, or more than adequate if sleep duration 
more than 9 hours. School-day duration of sleep 
classified into: less than adequate if sleep duration 
less than 8 hours, adequate if sleep duration 8-9 
hours, or more than adequate if sleep duration more 
than 9 hours. Regarding the IQ, we categorized it as: 
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below-average (IQ score 80-89), average (IQ score 90-
109), above-average (IQ score 110-119), superior (IQ 

Students with below average IQ level were excluded 
from analysis. 

Subjects were asked to fill Motivation, Learning 
and Strategy Questionnaires. The authors counted the 
score, the median, and standard deviation. The me-
dian was 118 and SD 9.36. Motivation and learning 
strategies were divided into 3 categories: less if sub-

109-127 (median – SD until  median + SD), or good 

education program was divided into 3 categories: no 

more than 2 types (math course, English course, and 
kumon). Based on the activities we further divided 
it into 3 categories: academic (activities directly re-
lated with  their school curriculum, i.e. mathematic 
and English course, science, after-school tutoring, 
kumon), non-academic  [activities not directly re-
lated with  their school curriculum, i.e. music (piano 
lessons, guitar lessons), sports (basketball, football 
club, futsal), cheerleader, martial activities (pencak 
silat, taekwondo, yudo)], flag hoisting troop, scout; 
or mixed activities (activities consisted of academic 
and non-academic).

Chi-square and logistic regression tests were 
used to perform bivariate and multivariate analysis, 
respectively. Statistical analysis were performed using 
SPSS 17.0. This study was approved by the Ethics 
Commitee of the University of Indonesia Medical 
School.

Results

From five JHSs, 491 students were screened by SDSC 
questionnaires. Of these, 332 students returned the 
questionnaires and written informed consents. Seven 
students were considered to have dropped out because 
they did not completely fill the SDSC questionnaires. 
From 129 students who met the inclusion criteria, 
5 dropped out because they have not had IQ score 
examination before. Furthermore, the other 13 
students were excluded from analysis because of 
their IQ level was in below average level, leaving 111 
students included in analysis (Figure 1).

 The median age of subjects was 13 years. Most 

subjects were of middle-to-low socioeconomic status. 
The 124 students with sleep disorders consisted of 
29% males and 71% females. Subjects’ characteristics 
are shown in Table 1.
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The median school day bedtime was 10 pm 
(range 8 pm - 00:30 am), wake-up time was 5 (range 
4-5:45) am, and sleep duration was 7 hours. Subjects’ 
sleep habits are shown in Table 2.

Out of 124 students with sleep disorders, as 
many as 52 (41.9%) subjects’ parents believed that 
their children did not have sleep disorders, only 27 
(21.8%) subjects’ parents knew their children had 
sleep disorders and 45 (36.3%) did not know. The
prevalence of sleep disorders was 39.7%, mostly with 
difficulty in initiating and maintaining sleep (70.2%), 
followed by sleep wake transition disorders (56.4%), 
as shown in Table 3.

Academic achievement was assessed by taking 
the average of their December 2012 marks. The 
average mark of subjects was 86.13 (range 80 - 91). 
There were 65 (52.4%) subjects with above-average 

Of the 95 subjects who participated in after-hours 
education program 23 subjects were involved in more 
than 2 types education (5 academic, 7 non-academic, 
and 11 mixed activities) and 72 subjects were in 1-2 
types (24 academic, 46 non-academic, and 2 mixed 
activity), as shown in Table 4.

As many as 17/29 subjects who participated 
in academic activities had above-average academic 
achievement; 23 subjects who participated in non-
academic activities had above-average academic 
achievement (Table 4). There were 3 of 5 subjects 
participated in after-hours education program 
(academic and more than 2 types) had below-average 
academic achievement, while 8 of 11 subjects involved 
in after-hours education program (mixed activity 
and more than 2 types) had above-average academic 
achievement. All subjects participated in after-hours 
education program (non-academic and more than 2 
types) had below-average academic achievement.

Bivariate analysis using Chi-square test and 
logistic regression revealed 5 factors with significant 
associations to academic achievement: (1) gender, 
(2) socioeconomic status, (3) IQ level, (4) motivation 
and learning strategies, and (5) after-hours education 
program. These results are shown in Table 5.

We used logistic regression test with a backward 
stepwise method for multivariate analysis. This analysis 
revealed that the following factors were significantly 
related to below-average academic achievement: after-
hours education program (> 2 types), average IQ level, 
and male gender (Table 6). 

Table 2. 

7 4

Table 3. 
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Table 6. 

Discussion

There have been few sleep disorder studies in Indonesia, 
and none have evaluated academic achievement in 
adolescents with sleep disorders. This study is the first 
involving adolescents from five junior high schools 
in Jakarta. Several limitations of this study are recall 
bias, and the use of passive questionnaires. Schools 
also influence academic achievement, therefore this 
study was held in five Jakarta schools considered to be 
of superior quality.  

The prevalence of sleep disorders in our study 
was 39.7%, most commonly difficulty in initiating 
and maintaining sleep. Previous studies by Haryono 
et al. and Natalita et al. found higher prevalences: 
62.9% and 62.5%, respectively. One reason for their 
higher figures was that both studies used a total SDSC 
score of > 39 to fulfill the sleep disorder criteria.10, 12

Haryono et al. found sleep wake transition disorders 
to be the most common sleep disorder.12

The majority of subjects had different wake-
up times. Normal duration of sleep was found more 
frequently during weekends than school days (41.1% 
vs. 20.2%), similar to reports from Haryono et al.12

and Mak et al.18

Adolescent sleep is characterized by changes in 
their circadian cycle and sleep patterns. They tend to 
go to sleep later at night and find it difficult to wake 
up in the morning. In this study, the median bedtime 
during school days was 10pm and median wake-up 
time was 5am, whilst during weekends the median 
bedtime was 11pm and wake-up time was 8am. These 
findings are consistent with adolescent sleep patterns 
in other Asian countries, such as Japan and Korea.13

Natalita et al. also found that bedtime started at 
10:12pm and wake-up time at 05:55am.10

The majority of subjects’ parents felt that 
children did not have sleep disorders. Blunden et al.
reported that only 4.1% of parents were aware of their 
child’s sleep problems.19 Only 30% of children were 
assumed to have significant sleep disorders, both by 
the parents and/or by the child himself.20

We found a significant relationship between 
below-average academic achievement and male 
gender, similar to a previous study.21 We also found 
that an average IQ level was related to below-average 
academic achievement. Leeson et al. reported that 
cognitive function may influence a person’s academic 
achievement.22 Children who are motivated for suc-
cess have better academic achievement.23 Sedaghat et 
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al. found this to be the case, with a significant relation-
ship between lower motivation and learning strategies 
to below-average academic achievement.24

Rezeki et al. did not find a relationship be-
tween after-hours education program and academic 
achievement.17 On the contrary, we found a sig-
nificant relationship between after-hours education 
program (> 2 types) and below-average academic 
achievement. However, Rezeki et al. only used a “yes/
no” category for the after-hours education program 
variable.17 Morina et al. found that students who 
attended after-hours education program (academic 
type) had better academic achievement compared to 
those who joined sports after-hours education pro-
gram.25 We found that students involved in mixed ac-
tivities had better academic achievement compared 
to those who joined the academic type, although the 
difference was not statistically significant. We did not 
assess the quality of after-hours education program 
attended by our subjects. We also did not evaluate 
subjects’ willingness to participate in after-hours 
education program. Furthermore, we did not assess 
the number of after-hours education program activi-
ties nor the time spent on those activities, as these 
factors varied greatly among subjects. For example, 
there were subjects who reported attending more 
than 4 types of after-hours education program, oc-
curring every day of the week and at times involving 
more than 1 activity per day. 

Uwaifo26 reported that children who lived with 
their nuclear family seemed to be more emotionally 
stable and have fewer emotional problems. Rezeki et
al.17 found that subjects with a nuclear family had 
better opportunity to gain academic achievement 
compared to those who came from a non-nuclear 
family (57.1% vs. 38.7%, respectively).  We also 
found that subjects with a nuclear family had a better 
opportunity for good academic achievement (60.9%) 
compared to those who came from a non-nuclear 
family (single parents or extended family). (41.7%)

Higher socioeconomic status increases a child’s 
opportunity for better education.23 Sharif et al. found 
that higher family income improved academic ac-
hievement.21 We  found no significant relationship 
between low-middle class socioeconomic status and 
below-average academic achievement.

The negative influence of television is due to 
recreational points, instead of the informational 

and educational aspects.27 Schochat et al. reported 
that electronic media in bedrooms and watching 
television more than 3 hours per day may increase 
the risk of sleep latency and reduce sleep duration, 
thus influencing academic achievement.28  However, 
we did not find relationship between the presence of 
a television/computer in the bedroom and academic 
achievement.

Our multivariate analysis showed that the most 
statistically significant factors related to academic 
achievement were (1) after-hours education program, 
(2) IQ level, and (3) gender. Male subjects with below 
average IQ level and attending after-hours education 
program had a 62% higher probability of below-
average academic achievement.

In conclusion, the prevalence of sleep disorders 
is 39.7%, with the most common being difficulty in 
initiating and maintaining sleep (70.2%). Duration 
of sleep is 7 hours in school day and 8.5 hours at 
weekend. The difference between bedtime in school 
day and weekend is 1 hour, whilst the wake-up time 
difference is 3 hours. The proportion of below-average 
academic achievement in adolescents’ with sleep 
disorders is 47.6%. Factors which are significantly 
related to below-average academic achievement: 
after-hours education program (> 2 types), average 
IQ level, and male gender.

References

1. Liu X, Liu L, Owens JA, Kaplan DL. Sleep patterns and sleep 
problems among school children in the United States and 
China. Pediatrics. 2005;115:241-9. 

2. Tanjung MF, Sekartini R. Masalah tidur pada anak. Sari 
Pediatri. 2004;6:138-42. 

3. Dawson P. Sleep and sleep disorders in children and 
adolescents: information for parents and educators. In: 
National Association of School Psychologists, editors. 
Helping children at home and school II: handouts for families 
and educators. Bethesda: NASP; 2004. p. 301-10.

4. Tagaya H, Uchiyama M, Ohida T, Kamei Y, Shibui K, Ozaki 
K, et al.  Sleep habits and factors associated with short sleep 
duration among Japanese high-school students: a community 
study. Sleep Biol Rhythms. 2004;2:57-64. 

5. Dorofaeff TF, Denny S. Sleep and adolescence. Do New 
Zealand teenagers get enough? J Paediatr Child Health. 
2006;42:515-20.



Fijri Auliyanti et al: Academic achievement of students with sleep disorders

58 Paediatr Indones, Vol. 55, No. 1, January 2015

6. Gibson ES, Powles AC, Thabane L, O’Brien S, Molnar DS, 
Trajanovic N, et al.  “Sleepiness” is serious in adolescence: 
two surveys of 3235 Canadian students. BMC Public Health. 
2006;6:116-24.

7. Lazaratou H, Dikeos DG, Anagnostopoulos DC, Sbokou 
O, Soldatos CR. Sleep problems in adolescence. A study of 
senior high school students in Greece. Eur Child Adolesc 
Psychiatry. 2005;14:237-43. 

8. Liu X, Uchiyama M, Okawa M, Kurita H. Prevalence and 
correlates of self-reported sleep problems among Chinese 
adolescents. Sleep. 2000;23:27-34. 

9. Yang CK, Kim JK, Patel SR, Lee JH. Age-related changes 
in sleep/wake patterns among Korean teenagers. Pediatrics. 
2005;115:250-6.

10. Natalita C, Sekartini R, Poesponegoro H. Skala gangguan 
tidur untuk anak (SDSC) sebagai instrumen skrining 
gangguan tidur pada anak sekolah lanjutan tingkat pertama. 
Sari Pediatri. 2011;12:365-72. 

11. Bruni O, Ottaviano S, Guidetti V, Romoli M, Innocenzi M, 
Cortesi F, et al. The Sleep Disturbance Scale for Children 
(SDSC). Construction and validation of an instrument to 
evaluate sleep disturbances in childhood and adolescence. J 
Sleep Res. 1996;5:251-61. 

12. Haryono A, Rindiarti A, Arianti A, rawitri A, Ushuluddin 
A, Setiawati A, et al.  Prevalensi gangguan tidur pada remaja 
usia 12-15 tahun di sekolah lanjutan tingkat pertama. Sari 
Pediatri. 2009;11:149-54.  

13. Chung K, Cheung MM. Sleep-wake patterns and sleep 
disturbance among Hong Kong Chinese adolescents. Sleep. 
2008;31:185-94.

14. Bruni O, Ferini-Strambi L, Russo PM, Antignani M, Inno-
cenzi M, Ottaviano P, et al.  Sleep disturbances and teacher 
ratings of school achievement and temperament in children. 
Sleep Med. 2006;7:43-8. 

15. Kahn A, Van de Merckt C, Rebuffat E, Mozin MJ, Sottiaux 
M, Blum D, et al.  Sleep problems in healthy preadolescents. 
Pediatrics. 1989;84:542-6. 

16. Wolfson AR. Sleep schedules and daytime functioning in 
adolescents. Child Dev. 1998;69:875-87.

17. Rezeki RM, Soedjatmiko, Latief A. Pengaruh media visual 
terhadap prestasi akademis murid kelas VII Sekolah 
Menengah Pertama Negeri 115 Jakarta. Thesis. Jakarta: 
Departemen Ilmu Kesehatan Anak FKUI; 2013. 

18. Mak KK, Lee SL, Ho SY, Lo WS, Lam TH. Sleep and 
academic performance in Hong Kong adolescents. J Sch 
Health. 2012;82:522-7.

19. Blunden S, Lushington K, Lorenzen B, Ooi T, Fung F, 
Kennedy D, et al.  Are sleep problems under-recognised in 
general practice? Arch Dis Child. 2004;89:708-12. 

20. Stores G. Aspects of sleep disorders in children and 
adolescents. Dialogues Clin Neurosci. 2009;11:81-90. 

21. Sharif I, Wills TA, Sargent JD. Effect of visual media use on 
school performance: a prospective study. J Adolesc Health. 
2010;46:52-61.

22. Leeson P, Ciarrochi J, Heaven PCL. Cognitive ability, 
personality, and academic performance in adolescence. Pers 
Individ Diff. 2008;45:630-5.

23. Papalia DE, Olds SW, Feldman RD. Human development. 
8th ed. Boston: McGraw-Hill; 2001. p. 333-5. 

24. Sedaghat M, Abedin A, Hejazi E, Hassanabadic H. Motivation, 
cognitive engagement, and academic achievement. Proced 
Soc Behav Sci. 2011;15:2410. 

25. Moriana JA, Alos F, Alcala R, Pino MJ, Herruzo J, Ruiz R. 
Extra-curricular activities and academic performance in 
secondary students. Electronic J of Res in Educ Psychol. 
2006;4:35-46.

26. Uwaifo VO. The effects of family structure and parenthood on 
the academic performance in Nigerian University students. 
Stud Home Comm Sci. 2008;2:121-4. 

27. Darmaningtyas. Pendidikan dasar yang menghapuskan 
kemiskinan. In: Hamied FA, Syihabuddin, Maesuroh, 
Siswanto Y, Suparno A, editors. Pendidikan di Indonesia: 
masalah dan solusi. Jakarta: Kementerian Bidang Koordinasi 
Pendidikan, Agama, dan Aparatur Negara; 2008. p. 77-8.

28. Schochat T, Bretler O, Tzizchinsky O. Sleep patterns, 
electronic media exposure, and daytime sleep-related 
behaviours among Israeli adolescents. Acta Paediatrica. 
2010;99:1396-400.


