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ABSTRACT

UNIVERSA MEDICINA

Bipolar disorder increases the risk of poor sleep quality
among senior high school students

Surilena Hasan* and Christopher Yovan Junardi**

BACKGROUND
Patients with bipolar disorder commonly experience sleeping problems. On
the other hand, sleep disturbances have been suggested as one of the
symptoms that indicate the development of bipolar disorder. Considering
the detrimental effect of bipolar disorder, especially in young people, this
study aimed to determine the relationship between sleep quality and risk of
bipolar disorder in senior high school students.

METHODS
A cross-sectional study was conducted involving 725 senior high school
students. The instruments used were a demographic questionnaire, Young
Mania Rating Scale (YMRS), MINI International Neuropsychiatric Interview
(MINI ICD-10), Hypomania/Mania Symptom Checklist (HCL-32), and
Pittsburgh Sleep Quality Index (PSQI). Univariate and bivariate (simple
logistic regression) analyses were performed to evaluate the relation
between sleep quality and the risk of bipolar disorder.

RESULTS
Around 28% of subjects were at risk of bipolar disorder, of which 96.6%
were prone to type I, and the rest were type II. Most of the participants
with bipolar disorder (64%) had poor sleep quality. The percentage of
participants with type I bipolar disorder that had poor sleep quality was
higher than that of type II (65.3% and 28.6%, respectively). There was a
significant relationship between bipolar disorder and sleep quality (OR =
2.2; 95% CI=1.581-3.087; p=0.000).

CONCLUSIONS
Our study demonstrated that in senior high school students, bipolar
disorder increased the risk of poor sleep quality. Assessment of sleep
disturbances routinely in psychiatric interviews may improve sleep quality.
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INTRODUCTION

Bipolar disorder is considered a chronic
and detrimental condition. Bipolar disorder is
common in clinical psychiatric practice, and
several studies have estimated its prevalence
to range from 0.5 to 5% in community-based
samples.(1) In South East Asia, the proportion
of type I bipolar disorder is 0.6% and that of
type II is 0.4%.(2) However, establishing the
diagnosis in both children and adolescents is still
challenging. In fact, the prevalence of paediatric
bipolar has been a subject of debate in published
literature. A meta-analytical study stated that
the prevalence rate of bipolar disorder in
children and adolescents across 12 studies was
1.8%.(3) The International Classification of
Diseases (ICD 10) defines bipolar disorder as
a medical condition characterised by two or more
episodes of significant disturbance in mood and
activity level, which consists of some occasions
of an elevated mood, increased energy and
activity (hypomania or mania), and others of a
lowered mood and decreased energy and
activity (depression).(4) There are two types of
bipolar disorder, namely type I bipolar disorder
with manic and type II bipolar disorder with
hypomanic episodes as the essential features.
While a major depressive episode is essential
for the diagnosis of type II bipolar disorder, it is
not required for type I bipolar disorder.(5)

Clinical studies on patients with bipolar
disorder have suggested that sleeping problems
and sleep disturbances are symptoms indicating
the development of bipolar disorder.(6,7) A recent
study by Ritter et al.(8) indicated that poor sleep
quality significantly increases the risk of bipolar
disorder among adolescents and young adults.
The study of Levenson et al.(9) suggested that
those who are at risk, such as offspring of bipolar
disorder patients, are more likely to develop the
same diagnosis when they are poor sleepers.
While a wide range of longitudinal studies have
established insomnia to be a risk factor for the
subsequent onset of major depression no such
evidence is available with regard to BD so far.(10)

The need to gain a deeper understanding on
bipolar disorder, particularly in children and
adolescents, is commonly acknowledged.(11) It
is considered important to add studies from non-
Western countries since most published literature
come from the Northern hemisphere.(2) Since
mental health among children and adolescents
will impose a serious health burden on developing
countries like Indonesia, research from our
country to gain more comprehensive insight
concerning paediatric bipolar disorder would be
very strategic and valuable. As a developing
nation Indonesia needs quality human resources.
Research that contributes to improving the
continuum of care in mental health disorders for
the young generation should have urgency and
priority.(12) Therefore, the present study aimed
at providing a new insight on bipolar disorder
and its relationship with sleep quality among
senior high school students.

METHODS

Research design
This was a cross-sectional study involving

children and adolescents in the age range of 14
to 20 years, aimed at evaluating sleep quality
among adolescents at risk of bipolar disorder.
This study was performed from November to
December 2017 at four high schools in North
Penjaringan district, North Jakarta.

Research subjects
The participants of this study were students

from the selected senior high schools. A total of
725 participants responded to the questionnaire
and were included into the study. The inclusion
criterion was all year 10, 11, and 12 students.
The exclusion criteria were students who were
absent, unwilling to be a participant, and refused
to sign informed consent.

Measurements
Several instruments were used to assess

the risk of bipolar disorder, namely Young Mania
Rating Scale (YMRS), Mini International
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Neuropsychiatric Interview (MINI ICD-10), and
Hypomania Symptom Checklist (HCL-32).
The YMRS is an 11-item questionnaire to assess
symptoms of mania. It has proven to be reliable
{interrater reliability (IRR) = 0.93, p<0.001) and
valid (concurrent validity with global rating, r=0.86,
p<0.001) to measure the severity of mania
symptoms. Each item of the YMRS assesses a
different component of mania, namely elevated
mood, increased motor activity or energy, sexual
interest, sleep, irritability, speech (rate and
amount), language (thought disorder), content,
disruptive or aggressive behaviour, appearance,
and insight. The responses to these items are on
a five-point Likert scale. The total score from all
11 items is used to determine the condition of
mania. Score 12 or above means that the person
has mania.(13)

The MINI is a short-structured diagnostic
interview for mental disorders listed in ICD-10,
and has a good reliability for the assessment of
major depressive disorder (test/retest Kappa =
0.76). The questions in the MINI for depression
are grouped into two parts. The first part consists
of questions asking about symptoms of major
depressive disorder, namely depressed mood, lack
or loss of interest, and lack of energy, experienced
by a person in the last two weeks. If a respondent
answers ‘yes’ to two or more items, than they
should continue to the second part, which is a
continuation of the first part. Questions in the
second part ask about other symptoms, such as
loss of weight, sleeping pattern, slow speech and
movement, self-confidence, guilt feelings, lack of
concentration, and self-harm or suicide. Each
‘yes’ answer receives one point, such that a total
score of four or above means depression. In other
words, a respondent who answers ‘yes’ to four
or more questions is considered as having
depression.(14)

The HCL-32 was developed to help
clinicians in assessing the symptoms of hypomania
and establish the diagnosis of type II bipolar
disorder. The sensitivity for type II bipolar disorder
of the HCL-32 was 80% in comparison to unipolar
depression or other non-bipolar disorders, while

it was 65.3% and 57.3% compared to the unipolar
depression and other diagnoses, respectively. It
consists of 32 items, which should be responded
to with ‘yes’ (score=1) or ‘no’ (score=2). The
total score of 16 or above reflects hypomania.(15)

The measurements were performed in
sequences. First, the symptoms of mania were
determined using the YMRS. The participants
who did not have mania (YMRS total score <12)
were further evaluated using the MINI ICD-10
to determine the depression symptoms. Finally,
those who had depression symptoms (MINI ICD-
10 total score 4) were evaluated using the HCL-
2. The risk of type I bipolar disorder was
concluded for the participants who had a YMRS
score of 12 (mania) and a MINI ICD-10 score
of 4 (depression). The risk of type II bipolar
disorder was concluded for those who had a
MINI ICD-10 total score of 4 (depression) and
a HCL-32 score of e”16 (hypomania).(13-15)

The Pittsburgh Sleep Quality Index (PSQI)
is used to measure sleep quality and the presence
of sleep disturbances at 30-day intervals. The
psychometric properties of the PSQI are good in
comparing good and poor sleepers, with sensitivity
of 89.6% and specificity of 86.5% (kappa=0.75,
p001).  It can be used to assess sleeping
problems among clinical and non-clinical
populations. This questionnaire consists of seven
components, namely the quality of sleep, the length
of time required to fall asleep, the duration of
sleep, the efficiency of sleep, the presence or
absence of sleep disturbances, the use of sleeping
pills, and work functions at productive hours. The
total score of all seven components determines
the sleep quality. A total score of five or above
means poor sleep quality, while below five means
good sleep quality.(16)

Statistical analysis
The sample group was divided into two

groups according to PSQI score. In order to find
the predictors of subjects with clinically significant
sleep disturbance, simple logistic regression
analysis was used. All p values were two-tailed,
and statistical significance was set as p<0.05.

Hasan, Junardi                                                                                                   Bipolar disorder and risk of poor sleep quality
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Ethical clearance
The Ethical Research Committee of the

School of Medicine and Health Sciences, Atma
Jaya Catholic University of Indonesia, had
approved this study on November 20th, 2017 under
no. 10/11/KEP-FKUAJ/2017.

RESULTS

Most participants were female (55.7%,),
and in year 12 (37.1%). The mean age of the
participants was 16.5 years. Slightly more than
half of them (50.1%) had poor sleep quality.
Almost a third (28%) of the participants were at
risk of bipolar disorder, of which 96.6% were
prone to type I bipolar disorder, and the rest were
type II bipolar disorder (Table 1). More than half
of those who were at risk of type I bipolar disorder

 Characteristic n (%) Mean ± SD 
 Age (years) Range  

14 
15 
16 
17 
18 
19 
20 

14-20 
2 (0.3) 

128 (17.7) 
218 (30.1) 
281 (38.8) 
84 (11.6) 

9 (1.2) 
3 (0.4) 

16.5 ± 0.988 

 Gender 
Male 
Female 

 
321 (44.3) 
404 (55.7) 

 

 High School Grade 
10 th  
11 th  
13 th  

 
217 (29.9) 
239 (33,0) 
269 (37.1) 

 

Sleep Quality 
Poor 
Good 

Bipolar Disorder  
No Risk 
Risk: 
Type I 
Type II 

 
363 (50.1) 
362 (49.9) 

 
522 (72) 
203 (28) 

196 (96.6) 
7 (3.4) 

 

 

Table 1. Characteristics, bipolar disorder
and type of bipolar disorder

 
OR 

95% C.I. for OR 
p value 

Low High 

Bipolar disorder 
Bipolar disorder type 

2.209 
4.706 

1.581 
0.889 

3.087 
24.898 

0.000 
0.111 

Table 2. Logistic regression analysis to predict bipolar disorder and type for poor sleep quality

OR : Odds Ratio

were female (55.1%), while 57.1% of those at
risk of type II bipolar disorder were male (data
not presented).

Most of the participants with bipolar disorder
(64%) had poor sleep quality. There was a
significant relationship between bipolar disorder
and sleep quality (OR=2.2; 95% CI=1.581-3.087;
p=0.000). Those who were at risk of bipolar
disorder had 2.2 times poorer sleep quality
compared to students without bipolar disorder.

This study showed that 65.3% participants
with type I bipolar disorder had poor sleep quality,
while the percentage of type II bipolar disorder
with poor sleep quality was only 28.6%. There
was no significant correlation between the type
of bipolar disorder and sleep quality. (OR=4.7;
95% CI=0.889-24.898; p=0.111) (Table 2).

DISCUSSION

This study found that the majority of students
who were at risk of bipolar disorder were at risk
of type I bipolar disorder, and were more likely to
have sleeping problems compared to those who
were not at risk. Second, those who were at risk
of type I bipolar disorder were more likely to have
poor sleep quality compared to those who were
at risk of type II bipolar disorder. The prevalence
of students who were at risk of bipolar disorder
(28%) was much higher than the global
prevalence reported in previous studies (0% -
7%).(2,4) The present study used YMRS, MINI
ICD-10 and HCl-32 instruments without
structured psychiatric interviews, in contrast to
the previous studies that used structured
psychiatric interviews. The results of the present
study indicate that adolescents had a high risk of
bipolar disorder (28%). This shows that early
onset of bipolar disorder is more common in
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adolescents and therefore it is necessary to do
early detection of bipolar disorder in adolescents,
especially in educational institutions so that
interventions can be carried out as early as
possible to prevent the effects that may arise.

The findings of the present study were
similar to those of a previous study, which showed
that sleeping problems commonly occur in
adolescents at risk of bipolar disorder.(17) One
study suggested that sleep onset latency occurs
more often in the offspring of patients with bipolar
disorder compared to the control group.(18) Similar
findings were found in another study that showed
poorer sleep quality in adolescents who had one
parent with bipolar disorder than in the control
group.(19) Importantly, they also found that
adolescents at risk of bipolar disorder who had
sleeping problems were more likely to develop
bipolar disorder than their counterparts,(18) and
sleep disturbances were recognised as one of
prodromal symptoms of paediatric bipolar
disorder.(17) Considering that most of our
participants who were at risk also experienced
sleeping problems, it is essential to regularly
evaluate their condition and provide relevant
intervention to prevent the development of bipolar
disorder.

There are no published studies reporting the
difference in sleep quality between type I and
type II bipolar disorder among adolescents.
Indeed, Steinan et al.(20) reported that hypersomnia
was related to type I bipolar disorder, and this
relation was more likely to occur in the younger
age group. However, they performed their study
among adult participants (mean age=38). One
previous study evaluated sleeping patterns
between adolescents with type I bipolar disorder
and bipolar disorder not otherwise specified
(bipolar NOS), and found no significant difference,
although the percentages of insomnia and any
sleep disorder were higher in the latter.(21) In type
I bipolar disorder problems in sleeping are
associated with more severe conditions. For
example, longer latency period and more frequent
awakening during the night were associated with
depressed mood, while the variability in sleeping

duration was related to impulsive behaviour.(22)

Hence, further studies should evaluate whether
sleep quality in type II bipolar disorder can
influence the progression of the disorder. In our
research, the risk in adolescents for type I bipolar
disorder and type II was not significantly
associated with poor sleep quality. This may have
been due to the fact that the number of
adolescents who were at risk for type I bipolar
disorder was much greater than those at risk for
type II bipolar disorder.

There are several limitations of this study
that need to be pointed out. First, we performed
the study in only four high schools of one district
in Jakarta. Therefore, the generalizability of the
findings could be questionable. However,
considering that this is the first study that explored
the association between sleep quality and risk of
bipolar disorder among high school students, the
findings provide recommendation for future
studies to evaluate other aspects of bipolar
disorder, particularly in adolescents. Second, we
did not assess other factors that might contribute
to the risk of bipolar disorder and sleep quality,
such as history of mental disorder in the family,
parenting functions, or individual coping skills.
Third, our study measured sleep quality using a
self-report instrument, which may produce a
measurement bias. More research using
objective measurement of sleep should be
pursued to support these data and to further
investigate the causal relationship between sleep
quality and bipolar disorders. Finally, in this study
YMRS, MINI ICD-10 and HCl-32 instruments
were used without structured psychiatric
interviews, whereas the other studies used
structured psychiatric interviews. Future studies
should evaluate the aforementioned factors to
provide more understanding about bipolar
disorder in adolescents.

CONCLUSION

Our study confirmed that BD increased the
risk of poor sleep quality in high school students.
Importantly, a prevention program is highly
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recommended at school to improve students’
mental health. Finally, detection and intervention
programs for students at risk are required for early
diagnosis and treatment.
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