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Introduction

The Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition (DSM-IV) classifies bipolar disorder 
(BD) into four clinical subtypes, BD type I (BD I: manic or 
mixed episodes associated with major depressive episodes), 
BD type II (BD II: depressive episodes accompanied by hy-
pomanic, but not manic episodes), cyclothymic disorders with 
hypomanic episodes associated with depressive symptoms 
that do not meet the criteria for a major depressive episode, 
and BD not otherwise specified (BD NOS, with bipolar fea-
tures that do not fully meet the diagnostic criteria of type I or 

type II).1) In the past decade, a heated debate has emerged re-
garding whether these subtypes are separate disorders or are 
part of a single spectrum.2) Diagnosing BD and DSM-IV sub-
type is more difficult in children and adolescents than in adult 
populations due to their variability in clinical presentation, 
high comorbidity with other psychiatric disorders, and the 
effects of development on symptom expression.3-6)

A National Institute of Mental Health committee7) pro-
posed differentiation between a narrow and a broad pheno-
type, in accordance with individual patient fit to the full 
DSM-IV criteria. The committee addressed the complex 
problem of BD NOS, including in this subtype in patients 
with manic episodes shorter than 4 days, those presenting 
with fewer (by at least one) manic symptoms than the B crite-
ria, those presenting with an irritable mood and sufficient 
symptoms but a chronic course, or patients with manic symp-
toms evident only at home. An excellent consensus was ex-
hibited only for the narrow phenotype, whereas much poorer 
agreement was exhibited for the BD NOS subtype. Despite 
this, the DSM-IV categorization of BD has been applied to 
children and adolescents–as it has to the adult population–
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and BD NOS is more commonly diagnosed in children and 
adolescents with bipolar symptoms than in adults due to the 
frequent atypicality in the presentation and course of pediat-
ric BD. Therefore, greater understanding of the clinical im-
plications and presentations of BD NOS are needed to clarify 
the diagnosis of pediatric BD.

In Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-5),8) the diagnostic criteria of BD I and 
BD II are similar to those of the DSM-IV, but some minor 
changes were made. To enhance the accuracy of diagnoses 
and facilitate earlier detection in clinical settings, the primary 
criteria for manic and hypomanic episodes (criterion A) now 
includes an emphasis on changes in activity and energy–not 
just mood. The DSM-IV diagnosis of BD I, mixed episode, 
requiring that the individual simultaneously meet the full cri-
teria for both manic episodes and major depressive episodes, 
has been removed from the DSM-5. Instead, a new specifier, 
“with mixed features”, has been added, that can be applied to 
the current manic, hypomanic, or depressive episodes in BD 
I or BD II. The DSM-5 has replaced the DSM-IV’s vague BD 
NOS category by the specification of particular conditions 
for other specified bipolar and related disorder, including ma-
jor depressive episode with the subthreshold conditions of bi-
polarity, for instance, allowing a duration of 2 to 3 days for 
hypomanic episodes or fewer than four symptoms of hypo-
mania during 4 days, hypomanic episodes without major de-
pressive episodes, and short-duration cyclothymia (less than 
24 months).

Most studies of pediatric BD include only BD I or do not 
differentiate BD I, BD II, and BD NOS. To date, we know of 
only two studies that directly compare the clinical features of 
juvenile BD according to DSM-IV subtype. In a study of 217 
bipolar children and adolescents in a single research center in 
Italy, Masi et al.9) reported that patients with BD NOS pre-
sented with earlier onset of the disorder, a chronic rather than 
an episodic course, an irritable rather than an elated mood, 
and a more frequent lifetime comorbidity with attention-defi-
cit hyperactivity disorder (ADHD) and oppositional defiant 
disorder (ODD) than patients with BD I or BD II. Birmaher et 
al.10) reported on a large sample of 263 bipolar children and 
adolescents recruited in a multisite study (courses and out-
comes of bipolar illness in youth). They found that the fre-
quency of ADHD was similar in BD I and BD NOS (61.2% 
and 58.8%, respectively), whereas ODD and anxiety disor-
ders did not differentiate BD I, BD II, and BD NOS. Patients 
with BD NOS showed an earlier age of onset, required a lon-
ger time to recover, and spent more time with subsyndromal 
mania and/or mixed symptoms, but had a longer recurrence 

time than patients with BD I or BD II. However, these results 
are limited because the cited studies did not differentiate 
manic and depressive episodes when comparing clinical fea-
tures.

In light of this paucity of studies of the implications of sub-
typing in patients with pediatric BD, we compared premor-
bid features, clinical presentations, and treatment responses 
among children and adolescents with BD I, II, and NOS.

Methods

1. Subjects and procedures
Patients were diagnosed with bipolar affective disorder 

based upon the DSM-IV, Text Revised.11) All patients admit-
ted to a 20-bed child and adolescent psychiatric ward in a 
university hospital located in Seoul, Korea from 2007 to 2011 
were identified from electronic medical records and included 
in the study. Our psychiatric ward is one of two closed psy-
chiatric wards exclusively for child and adolescent patients in 
Korea. Standard medical record requirements for the partici-
pating hospital included one primary diagnosis and several 
auxiliary diagnoses in a discharge summary, which had been 
recorded by an attending psychiatrist after close inpatient ob-
servation, neuropsychological testing, and a clinical interview. 
Nurse coordinators identified eligible patients who had pri-
mary diagnoses of ‘bipolar affective disorder’ through re-
views of admission patient lists. A board-certified child and 
adolescent psychiatrist reviewed the subjects’ electronic medi-
cal records and ascertained psychiatric diagnoses. In our 
study, we defined BD NOS according to DSM-5 criteria for 
other specified bipolar and related disorder (details presented 
in the Introduction). The k value for subtyping between the 
reviewing psychiatrist and each of the psychiatrists who had 
recorded the diagnosis was .89. The average length of stay 
was approximately 6 weeks, the number of admission of each 
patient ranged from 1 to 4, and the rates of recurrent admis-
sion (admission more than two times during a 5-years period) 
was 20%. For patients who had recurrent admissions, the 
medical records of each admission were reviewed.

Psychiatric diagnoses preceding the BD diagnosis and the 
onset age were investigated. The characteristics of episodes 
at admission (age at admission, duration between recent onset 
and admission, duration of admission, and comorbidity) were 
also examined. We indexed (hypo)manic episodes and de-
pressive episodes separately for each patient. Episodes at ad-
mission were of primary importance, and if the patient was 
admitted for a hypo(manic) episode, the most recent depres-
sive episode was used as an index for the depressive episode, 
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or vice versa. For patients who had recurrent admissions, the 
most recent admission was chosen as an index episode. The 
symptom characteristics (prevalent mood, violent behaviors, 
and psychotic symptoms) and treatment response for each in-
dex episode were evaluated. Patients with scores of 1 (very 
much improved) or 2 (much improved) on the CGI-I at the 
time of discharge were classified as good treatment respond-
er group whereas subjects with scores of 3–7 deemed poor 
responder group.

In addition, we obtained information regarding patient in-
telligence quotient (IQ), any family history of BD or other 
psychiatric disorders, and the past clinical course of BD (ep-
isodic versus chronic).

All of the above information was obtained from a board-
certified psychiatrist and from each of the psychiatrists who 
had been an attending psychiatrist for each patient via a ret-
rospective chart review. All information was recorded in the 
admission notes by an attending psychiatric resident. Patient 
IQ was measured by a psychologist using the Korean Educa-
tional Development Institute Wechsler Intelligence Scale for 
Children-Revised at the beginning of the admission.12) Family 
histories of BD or other psychiatric disorders were obtained 
from the parent report. When determining whether the clini-
cal course was episodic or chronic the following criteria were 
used : episodes had to last at least 7 days with marked wors-
ening of the clinical course, and any remission of the episodes 
was defined as a return to baseline with a symptom free inter-
val of at least 1 month. Patients who did not show clearly de-
fined episodes or patients in their first episode who did not 
return to baseline were considered to present a chronic course.

The study was approved by the Institutional Review Board 
for human subjects at the Seoul National University Hospital.

2. Statistical analysis
Descriptive statistics for the sample characteristics are pre-

sented. We compared the clinical differences between pa-
tients with BD I, BD II, and BD NOS using analysis of vari-
ance for the continuous variables and chi-squared tests or 
binary logistic regression analyses for categorical variables. 
All statistical analyses were performed using SPSS (version 
21.0; SPSS Inc., Chicago, IL, USA), and statistical signifi-
cance was defined as an alpha level <.05.

Results

A total of 66 patients (36 boys and 30 girls), aged between 
6 and 18 years, were enrolled in the study. The mean age was 
14.0 (standard deviation 1.7) years. Of the patients in the study, Ta
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25 were diagnosed with BD I, 15 were diagnosed with BD II, 
and 26 were diagnosed with BD NOS.

Tables 1 and 2 show the difference in clinical features ac-
cording to the subtype of BD. Patients with BD II were more 
likely to be female than patients with BD I, and were older at 
admission than patients with BD I or BD NOS. Both patients 
with BD II and BD NOS had higher IQs, in particular higher 
performance IQs, than patients with BD I. Patients with BD 
NOS more frequently showed a chronic course than those 
with BD II.

The most common current comorbid disorders were ADHD 
(28.0%) for BD I, conduct disorder (CD)/ODD (20.0%) for 
BD II, and ADHD (26.9%) and CD/ODD (23.1%) for BD 
NOS (Fig. 1).

Table 3 shows the clinical manifestations of the manic 
phase in children and adolescents with BD I, BD II, and BD 
NOS. Patients with BD NOS were more likely to have an irri-
table/dysphoric mood rather than a euphoric mood during the 
(hypo)manic phase than patients with BD I or BD II. Patients 
with BD I were more likely to present with violent behaviors 
during manic/mixed episodes than those with BD II or BD 
NOS. The treatment response during the manic phase was 
the best among patients with BD I and the worst among pa-
tients with BD NOS.

Table 4 shows the clinical manifestations of the depressive 
phase in children and adolescents with BD I, BD II, and BD 
NOS. Patients with BD NOS were more likely to present with 
an irritable mood and violent behaviors during the depressive 
episode than those with BD II. There was no difference in the 
treatment response during the depressive phase between the 
groups.

Discussion

The major findings of this study are as follows: 1) patients 
with BD I are more likely to have lower IQs and present with 
violent behaviors during manic episodes than those with BD 

II or BD NOS, 2) patients with BD II are older at admission 
and are more likely to be female than patients with BD I, and 
3) patients with BD NOS are more likely to have an irritable 
mood rather than a euphoric mood during the manic phase 
than those with BD I or BD II and show less treatment re-
sponse during the manic phase than those with BD I, and 
they are more likely to present violent behaviors during the 
depressive phase and chronic course than BD II patients.

Previous studies have reported a more chronic course for 
BD NOS than for BD I or BD II.9,10) Our result also showed a 
more chronic course for BD NOS. The older age at onset of 
mood disorder and at admission in the patients with BD II 
was consistent with previous studies.9,10) This result could be 
due to a lesser disease severity or to more difficulty in the de-
tection of a hypomanic episode than a manic/mixed episode.

Previous studies have indicated that adults with BD have 
minimal to no impairments on standard measures of intellec-
tual functioning, suggesting that the cognitive deficit profile 
in BD does not involve gross intellectual decline.13) Meta-
analysis of the existing literature comparing pediatric cases 
with BD to healthy controls also indicated little difference in 
the overall intellectual ability of individuals with BD and 
controls.14) In our study, though the patients were in the symp-
tomatic phase during admission, patients with BD II and BD 
NOS showed no impairments on standard measures of intel-
lectual functioning. In contrast, patients with BD I showed 
lower IQs, in particular lower performance IQs, than patients 
with BD II or BD NOS. While there are a limited number of 
adult studies that have attempted to differentiate cognitive 
profiles according to the subtype of BD, to our knowledge, 
there was only one study that investigated neurocognitive 
differences between BD I and BD II in pediatric samples.15) 
In the cited study, BD I patients are characterized by more se-
vere cognitive impairment relative to BD II patients who 
show an intermediate pattern of performance between BD I 
patients and healthy controls.15) Further studies are needed to 
identify whether these cognitive characteristics of BD I are 

Table 2. Comparison of age and IQ according to subtypes of BD

Characteristics
BD Ia (N=25),
mean (SD)

BD IIb (N=15),
mean (SD)

BD NOSc (N=26),
mean (SD)

F p η2 Contrast

Age at admission 13.3 (2.5) 15.2 (1.9) 13.3 (2.5) 3.78 .028* 0.11 b>a, c
Age at first diagnosis of BD 13.2 (2.5) 14.9 (2.1) 12.9 (2.4) 2.96 .059 0.09
Age at first diagnosis of PD 11.2 (3.5) 13.3 (2.9) 11.3 (3.4) 2.13 .128 0.06
Full scale IQ 89.8 (19.3) 105.1 (15.6) 103.4 (13.5) -2.0 .049* 0.16 a<b, c
Verbal IQ 94.8 (16.6) 102.5 (14.2) 100.5 (12.1) 1.5 .242 0.05
Performance IQ 86.4 (21.4) 106.7 (16.7) 103.1 (13.5) 7.5 .001† 0.21 a<b, c

* : p<.05, † : p<.01. BD I : bipolar disorder type I, BD II : bipolar disorder type II, BD NOS : bipolar disorder not otherwise specified, 
BD : bipolar disorder, PD : psychiatric disorder, IQ : intelligence quotient, SD : standard deviation
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restricted to the symptomatic phase.
During the (hypo)manic phase, the prevalent mood was 

elated in BD I and BD II patients but irritable in BD NOS pa-
tients. Furthermore, patients with BD I had a higher frequen-
cy of violent behaviors than those with BD II or BD NOS. 
These results are consistent with previous studies.9,10) Howev-
er, previous studies did not consider in which phase the vio-
lent symptoms occurred. Our finding of less treatment re-
sponse during the manic phase in patients with BD NOS than 
those with BD I corresponds to the results of a previous lon-
gitudinal follow-up study, which indicated that subjects with 
BD NOS took approximately three times as long to recover 
from their index mood episode than those with BD I, and 
they spent fewer weeks free of clinically significant mood 
symptoms during a prospective follow-up.10) During the de-
pressive phase, patients with BD NOS had a higher frequen-
cy of violent behaviors than those with BD II. This result 
may be explained by the fact that BD NOS patients showed a 
trend toward a higher frequency of irritable mood rather 
than depressed mood.

Birmaher et al.10) proposed a lifetime history of comorbid 
disorders more commonly including ADHD for BD I, any 
anxiety disorder and ODD for BD II, and ADHD and ODD 
for BD NOS. Their findings are consistent with ours with re-
spect to the high current comorbidity of ADHD for BD I, 
ODD, and anxiety disorder for BD II, and ADHD and ODD 
for BD NOS, although the frequency of comorbidity was ap-
proximately two times higher in the previous study than in 
our study. This discrepancy likely occurred because Birma-
her et al. reported lifetime comorbidity rates, whereas we re-
ported current comorbidity rates. Children with BD have a 
high rate of comorbid ADHD,16,17) and some researchers sug-
gest that children presenting with ADHD often have an oc-
cult mood disorder, especially unrecognized bipolarity.18,19) 
Symptom overlap between BD and ADHD, such as hyperac-
tivity, accelerated speech, and distractibility, make differen-
tial diagnosis a challenge.

The present study has several limitations. First, the study 
employed a retrospective methodological design. Because 
data were gathered from electronic medical charts rather than 
face-to-face interviews, some important information–such as 
the severity of the mood episodes or the number of previous 
episodes–was not available in all patients and therefore was 
not included as a potential correlate variable in this study. 
Second, because the study was conducted in a single univer-
sity hospital, the findings may not be representative of all 
psychiatric adolescent inpatients in Korea. Third, the medica-
tion history of patients was not included in this study. Finally, 

our small sample size may have reduced the likelihood of 
finding statistical significance. Thus, additional prospective, 
controlled studies in many hospitals nationwide are required.

Fig. 1. Current comorbid disorders in children and adolescents 
with BD I, BD II, and BD NOS. BD I : bipolar disorder type I, BD II : 
bipolar disorder type II, BD NOS : bipolar disorder not otherwise 
specified, ADHD : attention-deficit hyperactivity disorder, CD/
ODD : conduct disorder/oppositional defiant disorder
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Conclusion

The present observations highlight the heterogeneous char-
acteristics of BD with regard to clinical manifestation, co-
morbidity, disease course, and treatment response in Korean 
children and adolescents. The implications for the usefulness 
of subtype categories should continue to be investigated.
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