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Context: Despite the high morbidity associated with bi-
polar disorder (BP), few studies have prospectively stud-
ied the course of this illness in youth.

Objective: To assess the longitudinal course of BP spec-
trum disorders (BP-I, BP-II, and not otherwise specified
[BP-NOS]) in children and adolescents.

Design: Subjects were interviewed, on average, every 9
months for an average of 2 years using the Longitudinal
Interval Follow-up Evaluation.

Setting: Outpatient and inpatient units at 3 university
centers.

Participants: Two hundred sixty-three children and ado-
lescents (mean age, 13 years) with BP-I (n=152), BP-II
(n=19), and BP-NOS (n=92).

Main Outcome Measures: Rates of recovery and re-
currence, weeks with syndromal or subsyndromal mood
symptoms, changes in symptoms and polarity, and pre-
dictors of outcome.

Results: Approximately 70% of subjects with BP recov-
ered from their index episode, and 50% had at least 1 syn-
dromalrecurrence,particularlydepressiveepisodes.Analy-
ses of weekly mood symptoms showed that 60% of the
follow-up time, subjects had syndromal or subsyndromal
symptomswithnumerouschanges insymptomsandshifts
of polarity, and 3% of the time, psychosis. Twenty percent
of BP-II subjects converted to BP-I, and 25% of BP-NOS
subjects converted to BP-I or BP-II. Early-onset BP, BP-
NOS, longdurationofmoodsymptoms, lowsocioeconomic
status,andpsychosiswereassociatedwithpooreroutcomes
and rapid mood changes. Secondary analyses comparing
BP-I youths with BP-I adults showed that youths signifi-
cantlymoretimesymptomaticandhadmoremixed/cycling
episodes, mood symptom changes, and polarity switches.

Conclusions: Youths with BP spectrum disorders showed
a continuum of BP symptom severity from subsyndro-
mal to full syndromal with frequent mood fluctuations.
Results of this study provide preliminary validation for
BP-NOS.
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T HERE HAS BEEN STEADILY

growing interest in the
clinical and public health
implications of bipolar dis-
order (BP) affecting chil-

dren and adolescents. Current literature
depicts the disease as devastating with sub-
stantial impairment across psychosocial
domains, high risk of suicide, psychosis,
significant familial aggregation, and pro-
tracted illness course in which the classi-
cally described cycles of disease followed
by well periods are rarely observed.1-16

To date, few prospective studies, in-
cluding clinical samples8,11-14 and a single
community study,9,10 have investigated the
outcome of pediatric BP. The duration of
these studies varies from 1 to 5 years, with
most cohorts showing 70% to 100% re-
covery with high rates of recurrences
(�80%), hospitalizations, psychosis, sui-
cide attempts and completion, and poor
psychosocial functioning. Retrospective

studies that have followed up youth with
BP for longer periods have shown similar
findings.4,5,15-20

At present, it is not known if onset of
BP early in life is characterized by similar
or fundamentally different long-term pat-
terns of disease progression compared with
adult-onset BP.21 The pediatric samples fol-
lowed up have been of small to modest
sizes, and subjects have been followed up
infrequently or for relatively brief peri-
ods. Other pediatric studies have been ret-
rospective in nature or have relied on
medical record reviews for depicting the
follow-up course rather than direct clini-
cal interviews. So far, no study has pro-
spectively collected syndromal and sub-
syndromal course data on children and
adolescents representing the full spec-
trum of BP phenotypes, in particular BP
not otherwise specified (BP-NOS).22

This report describes the early clinical
course and some relevant predictors of out-
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come of children and adolescents with bipolar I disorder
(BP-I), BP-II, and BP-NOS recruited as part of a multisite
(University of Pittsburgh, Brown University, and Univer-
sity of California at Los Angeles), collaborative study funded
by the National Institute of Mental Health, the Course and
Outcome of Bipolar Illness in Youth (COBY). The COBY
study constitutes the largest pediatric BP cohort study to
date, and it is the first prospective naturalistic study in-
volving children and adolescents with BP spectrum dis-
orders (BP-I, BP-II, and BP-NOS).

Subsequent reports will describe in more detail the
clinical picture of children and adolescents with BP spec-
trum disorders, psychosocial course, and effects of other
potential predictors of outcome such as suicidal behav-
iors, comorbid disorders, family psychiatric history, and
treatment.

METHODS

SUBJECTS

Children and adolescents aged 7 to 17 years 11 months
(mean±SD age, 13.0±3.1 years) whose primary diagnoses were
DSM-IV 23 BP-I or BP-II or an operationalized definition of BP-
NOS were enrolled in the COBY study. Because the DSM-IV
definition of BP-NOS is vague, BP-NOS was defined as the pres-
ence of clinically relevant BP symptoms that did not fulfill the
DSM-IV criteria for BP-I or BP-II. In addition, subjects were re-
quired to have a minimum of elated mood plus 2 associated
DSM-IV symptoms or irritable mood plus 3 DSM-IV associ-
ated symptoms, along with a change in the level of function-
ing, duration of a minimum of 4 hours within a 24-hour pe-
riod, and at least 4 cumulative lifetime days meeting the criteria.

Subjects with current or lifetime diagnoses of schizophre-
nia, mental retardation, autism, and mood disorders second-
ary to substance abuse, medical conditions, or use of medica-
tions were excluded.

Subjects were recruited from consecutive admissions to out-
patient clinics (65%), inpatient units (16%), advertisement
(11%), and referrals from other physicians (8%) and were en-
rolled independent of current BP state or treatment status.

The analyses presented in this report are based on the pro-
spective assessment of psychiatric symptoms for 263 subjects,
including 151 (57%) with BP-I, 20 (8%) with BP-II, and 92 (35%)
with BP-NOS who had at least 1 follow-up assessment. To date,
these subjects have been prospectively interviewed every 35.5
weeks (SD, 8.5 weeks) for a mean±SD of 94.8±51.5 weeks.

As depicted in Table 1, at intake subjects with BP-I and
BP-NOS were slightly younger than those with BP-II, and more
BP-NOS subjects were prepubertal (all comparisons, P�.05).
Fewer BP-I subjects were living with both biological parents
than BP-II and NOS subjects. Subjects with BP-II had the on-
set of their mood disorders significantly later and had signifi-
cantly lower rates of comorbid attention-deficit/hyperactivity
disorder than subjects with BP-I and BP-II (P�.05). Subjects
with BP-I had significantly more lifetime psychosis than those
with BP-NOS (P=.002). There were no other differences among
the 3 BP subtypes with regard to demographics or clinical char-
acteristics, and there were no differences among groups re-
garding family history of mood disorders in first- and second-
degree relatives.

At present, the subject retention rate is 95%. Subjects who
have dropped out from the study (n=18) were significantly older
(t=3.0 [P=.003]) and non-Caucasian (�2=7.9 [P=.005]), had
higher rates of anxiety disorders (�2=5.8 [P=.02]), and more
frequently lived in a situation other than with both natural par-
ents (�2=5.3 [P=.02]) when compared with subjects who con-
tinued in the study.

Table 1. Demographic and Clinical Characteristics Among Subjects With BP-I, BP-II, and BP-NOS*

Characteristics
All Subjects
(N = 263)

BP-I
(n = 152)

BP-II
(n = 19)

BP-NOS
(n = 92)

Statistical
Analysis P Value

Age, mean ± SD, y 13.0 ± 3.1 13.2 ± 3.0a 15.1 ± 2.4b 12.1 ± 3.1c F = 9.0 �.001
Male, % 54.8 52.6 36.8 62.0 �2 = 4.7 NS
White, % 87.1 86.8 89.5 87.0 �2 = 0.1 NS
SES, mean ± SD 3.5 ± 1.2 3.6 ± 1.3 3.9 ± 0.9 3.3 ± 1.2 K-W, 4.1 NS
Living with both natural parents, % 44.5 38.2a 68.4b 50.0ab �2 = 8.0 .02
Pubertal status, % at

Tanner stage I/II-III/IV-V
29/26/45 24/28/47 6/28/67 42/23/35 �2 = 13.0 .01

Mood disorder, mean ± SD
Age of onset, y 8.9 ± 3.9 9.0 ± 4.1a 11.0 ± 3.4b 8.4 ± 3.5a K-W, 6.8 .03
Duration, y 4.2 ± 2.9 4.4 ± 3.1 4.1 ± 2.4 3.8 ± 2.7 K-W, 1.4 NS

Lifetime comorbid diagnoses, % yes
Psychosis 33.1 41.4a 21.1ab 21.7b �2 = 11.4 .003
ADHD 58.6 61.2a 31.6b 59.8a �2 = 6.2 .05
ODD 39.2 43.4 15.8 37.0 �2 = 5.7 NS
Conduct disorder 12.5 12.5 5.3 14.1 �2 = 1.1 NS
Anxiety disorder 38.4 40.8 42.1 33.7 �2 = 1.3 NS
Substance use disorder 9.1 9.9 5.3 8.7 �2 = 0.5 NS

Family history, %
First-degree relative with mania 27.6 29.5 26.3 24.7 �2 = 0.6 NS
First-degree relative with depression 69.7 67.1 84.2 70.8 �2 = 2.4 NS
Second-degree relative with mania 32.9 32.2 50.0 30.7 �2 = 2.6 NS
Second-degree relative with depression 68.3 68.5 88.9 63.6 �2 = 4.4 NS

Abbreviations: ADHD, attention-deficit/hyperactive disorder; BP-I, bipolar I disorder; BP-II, bipolar II disorder; BP-NOS, bipolar disorder not otherwise specified;
K-W, Kruskal-Wallis; NS, not significant; ODD, oppositional defiant disorder; SES, socioeconomic status.

*Values with different superscript letters were significant at P values �.05.
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PROCEDURES

Each university’s institutional review board approved the study.
Assent was obtained from children and adolescents and consent
from parents. We directly interviewed children and parents (about
their children) for the presence of current and lifetime non-
mood psychiatric disorders using the Schedule for Affective Dis-
orders and Schizophrenia for School Age Children–Present and
Lifetime Version (K-SADS-PL)24 and for the presence of mania
and depression with the K-SADS–Mania Rating Scale25 and the
depression section of the K-SADS-PL,26 respectively.

Longitudinal changes in psychiatric symptoms, function-
ing, and treatment exposure since the previous evaluation were
assessed using the Longitudinal Interval Follow-up Evaluation
(LIFE).27 The LIFE was administered to adolescents and par-
ents separately. Because younger children often have problems
timing their symptoms, they were interviewed with their par-
ents. Any discrepancies between the informants’ responses were
discussed, and a summary score based on all available informa-
tion was determined. The LIFE9,10,27-29 evaluates the course of
symptoms by identifying change points, frequently anchored by
memorable dates for the subject (eg, holidays and beginning of
school). The severity of ongoing symptoms, onset of new symp-
toms, and episode polarity for BP since the last appointment are
tracked on a week-by-week basis using the LIFE Psychiatric Sta-
tus Rating (PSR) scale. For DSM-IV mood disorders, the PSR scores
range from 1 for no symptoms, to 2 to 4 for varying levels of sub-
threshold symptoms and impairment, to 5 or 6 for full criteria
with different degrees of severity or impairment. Comorbid dis-
orders and psychosis are also rated on a weekly basis on a 3-point
scale of 1 to 3, where 3 indicates threshold symptoms. Family
history of mood disorders was ascertained using the Family His-
tory Screen.30

The Petersen Pubertal Developmental Scale31 was used to
evaluate pubertal stages, which were categorized into prepuber-
tal (equivalent to Tanner32,33 stage I of sexual development), mid-
pubertal (Tanner stages II and III), and postpubertal (Tanner
stages IV and V). Subjects 10 years or older completed the Pe-
tersen Pubertal Developmental Scale by themselves. Subjects aged
7 to 9 years completed the Petersen Pubertal Developmental Scale
with their parents’ assistance, and parents completed the form
for those younger than 7 years. Socioeconomic status (SES) was
ascertained using the 4-factor Hollingshead Scale.34

All assessments were completed by research staff trained to
reliably administer the interviews and presented to child psy-
chiatrists/psychologists who confirmed the diagnoses. When
necessary, subjects’ medical records were reviewed. The over-
all K-SADS kappas for psychiatric disorders were 0.8 or more.
The intraclass correlation coefficients for the K-SADS Mania
Rating Scale and the depression section of the K-SADS-PL were
0.95 or more. The LIFE intraclass correlations for mood dis-
orders were 0.80 or more.

DEFINITIONS OF COURSE OF ILLNESS

As described in the literature,28,35,36 recovery from a mood epi-
sode required 8 consecutive weeks with a PSR score of 2 or less
(minimal or no symptoms). A recurrence (new episode) re-
quired a PSR score of 5 or more, with durations of 1 week for
mania/hypomania and 2 weeks for depression. Rapid cycling
and mixed episodes were defined as in the DSM-IV.

STATISTICAL ANALYSES

Differences between groups were analyzed using standard para-
metric and nonparametric univariate tests. The index episode was
defined as the current or most recent episode from the date of

intake. Because the index episode could have started before the
subjects were recruited into the study, time to recovery was cal-
culated from the onset of the index episode to ascertain the real
duration of illness. Therefore, for some subjects the duration of
episode exceeded the length of prospective follow-up. Time to
recurrence was calculated from the time subjects fulfilled crite-
ria for recovery until they met full criteria for a new mood epi-
sode. Cumulative rates of recovery and recurrence were ana-
lyzed using survival analytical methods37 stratifying subjects by
BP subtype.

About 14% of the sample had their acute episode offset and
recovered before intake (mean time, 44.5±53.4 weeks). Analy-
ses of the rates of recovery and recurrence with or without these
subjects yielded similar results. Therefore, every subject, re-
gardless of his or her episode status at the intake assessment,
was included in this analysis.

To provide a more complete picture of the longitudinal course
of BP in youth, the percentages of follow-up weeks spent asymp-
tomatic or symptomatic in the different mood symptom status
categories (eg, mania, mixed, and subsyndromal symptoms) were
computed based on the PSR ratings for each subject. To com-
pare the COBY’s BP-I data with those of a recent adult BP-I
study28,29 that used comparable methods, changes in symptom
status and polarity were defined and analyzed similarly to those
used in the adult study. Symptom status was defined as the
change in the weekly PSR ratings in levels of depressive and/or
manic/hypomanic symptoms or change from/to the asymptom-
atic status. Change in polarity was defined as a switch be-
tween depression (PSR, �3) and mania/hypomania (PSR, �3)
or vice versa with or without intervening weeks at the asymp-
tomatic status. For these last 2 analyses, similar to those of Judd
et al,28,29 weeks with mixed symptoms of depression and mania/
hypomania were included together.

For all of these analyses, the effects of demographic vari-
ables, pubertal status, subtype of BP, lifetime psychosis, age of
onset of BP symptoms (depression and/or mania/hypomania),
and duration of illness were evaluated. Interactions among sig-
nificant predictors in the models were also examined. These
variables were examined univariately, and those related to the
outcome of interest were included in the regression models.
To assess the effects of age on the child’s outcome, the sample
was dichotomized into children younger than 12 years and those
12 years or older. However, because some of the children 12
years and older had the onset of their illness when they were
younger, the analyses for the effects of age and age of onset were
evaluated in the following way: (1) children younger than 12
years, (2) adolescents 12 years or older with onset of BP at
younger than 12 years, and (3) adolescents 12 years or older
with onset of BP at 12 years or older. Models were run sepa-
rately for pubertal status and the age/age of BP onset variable
owing to high colinearity. For the survival analyses, the ef-
fects of these variables were evaluated using Cox proportional
hazards regressions.38 For the weekly symptomatic status (ie,
change in symptoms status and polarity), the same predictors
were examined using linear regression models.

Unless otherwise indicated, all values are reported as
mean±SD. All P values are based on 2-tailed tests with �=.05.

RESULTS

RECOVERY AND RECURRENCE BY BP SUBTYPE

Recovery

As depicted in Figure 1 and Table 2, overall 68% of
subjects recovered from their index episode a median of
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78 weeks after the onset of the episode. There was no
significant difference in rates of recovery among the 3
BP subgroups, but subjects with BP-NOS had a signifi-
cantly longer time to recovery than subjects with BP-I
and BP-II (all comparisons, P�.05).

Cox proportional hazards regressions showed that
compared with adolescents, subjects with childhood on-
set were 1.7 times (95% confidence interval [CI], 1.19-
2.56) less likely than those with early BP onset and 1.9
times (95% CI, 1.3-2.8) less likely than those with late
onset to recover. With every unit decrease in SES, sub-
jects had a 25% lower likelihood of recovery (hazard ra-
tio, 1.25; 95% CI, 1.10-1.43). Finally, with longer dura-
tion of BP (per year), subjects had a 10% lower likelihood
of recovery (hazard ratio, 0.90; 95% CI, 0.84-0.96). Pre-
pubertal subjects were 1.7 times (95% CI, 1.06-2.65) less
likely than midpubertal subjects and 1.9 times (95% CI,
1.27-2.85) less likely than late pubertal subjects to re-
cover. Those with BP-NOS were 2.0 times (95% CI, 1.43-
2.88) less likely than BP-I subjects and 1.9 times (95%

CI, 1.05-3.52) less likely than BP-II subjects to recover.
No other significant predictors or interactions were found.

Recurrence

As depicted in Figure 2 and Table 2, overall 56% of sub-
jects had at least 1 recurrence a median of 61.0 weeks
after recovery of the index episode. Subjects with BP-II
had higher rates of recurrence than subjects with BP-
NOS and subjects with BP-NOS had significantly longer
time to recurrence than those with BP-I and BP-II (all com-
parisons, P�.05).

Cox proportional hazards regressions showed that BP-I
subjects were 1.7 times (95% CI, 1.06-2.67) and BP-II
subjects were 2.7 times (95% CI, 1.35-5.31) more likely
to have a recurrence than those with BP-NOS. Subjects
with low SES had a 20% higher likelihood of recurrence
(with every unit of decrease in SES) (95% CI, 0.67-
0.95). No other significant predictors or interactions were
found.
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Figure 1. Recovery stratified by bipolar subtype. The index episode was defined
as the most recent or current episode from the date of intake. To ascertain the
real duration of illness, time to recovery was calculated from the onset of the
index episode. Therefore, for some subjects the duration of episode exceeded
the length of prospective follow-up. BP-I indicates bipolar I disorder; BP-II,
bipolar II disorder; BP-NOS, bipolar disorder not otherwise specified.

Table 2. Summary of Recovery and Recurrence by BP Subtype*

All Subjects
(N = 263)

BP-I
(n = 152)

BP-II
(n = 19)

BP-NOS
(n = 92)

Statistical
Analysis† P Value

Rate of recovery, No./total No. (%) 180/263 (68) 104/152 (68) 15/19 (79) 61/92 (66) NS
Median time to recovery from the

index episode,‡ wk
78.3 52.0a 42.1a 140.2b 13.4 .001

Rate of recurrence, No./total No. (%) 101/180 (56) 60/104 (58)ab 13/15 (87)a 28/61 (46)b 8.4 .02
Median time to recurrence,§ wk 61.0 45.0a 19.0a 69.0b 9.8 .008

Abbreviations: BP-I, bipolar I disorder; BP-II, bipolar II disorder; BP-NOS: bipolar disorder not otherwise specified; NS, not significant.
*Values with different superscript letters were significant at P values �.05.
†By the �2 test.
‡The index episode was defined as the most recent or current episode from the date of intake. To ascertain the real duration of illness, time to recovery was

calculated from the onset of the index episode. Therefore, for some subjects the duration of episode exceeded the length of prospective follow-up.
§Time to recurrence was calculated from the time subjects fulfilled criteria for recovery until they met full criteria for a new mood episode.
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Figure 2. Recurrence stratified by bipolar subtype. Time to recurrence was
calculated from the time subjects fulfilled criteria for recovery until they met
full criteria for a new mood episode. Abbreviations are explained in the
legend to Figure 1.
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RECURRENCE DURING FOLLOW-UP

Subjects had a mean±SD of 1.5±0.9 syndromal recur-
rences. After controlling for differences in the length of
the follow-up, there were no significant differences in
the number of syndromal recurrences among subjects
with BP-I, BP-II, and BP-NOS. Most of these recurrences
were major depressive episodes (57.5%), followed by
hypomania (24.2%), mania (13.7%), and mixed (4.6%).
There were no significant differences in the polarity of
the recurrences among subjects with BP-I, BP-II, and
BP-NOS.

WEEKLY MOOD SYMPTOMATIC STATUS
BY BP SUBTYPE

As depicted in Table 3, on average, subjects spent 39.7%
of the follow-up time without clinically significant mood
symptoms, 22.4% of the time in a DSM-IV syndromal epi-
sode, 37.9% of the time with subsyndromal symptoms,
and 3.1% of the time with clinically significant symp-
toms of psychosis (PSR score for delusion and/or hallu-
cinations, 3). Within the syndromal symptoms, sub-
jects with BP-I spent significantly more weeks with
syndromal mania and mixed symptoms than those with
BP-NOS, and subjects with BP-II spent significantly more
time with depressive symptoms than those with BP-I and
BP-II (all comparisons, P�.001). Within the subsyndro-
mal symptoms, BP-NOS subjects spent significantly more
weeks with subsyndromal mania and mixed symptoms
compared with BP-I subjects, and BP-II subjects spent
significantly more time with subsyndromal depression
than BP-I and BP-NOS subjects (all comparisons, P�.05).

Linear regression models showed that lifetime psy-
chosis (t=2.96 [P=.003]) and the interaction between
childhood onset of BP and low SES (t=2.38 [P=.02]) were
significant predictors of more time spent with any mood
symptoms. In the same model, the main effects of low
SES and childhood onset of BP (vs adolescents with late
onset) remained marginally significant predictors of time
spent with any mood symptoms (all comparisons, P�.15).

Diagnosis of BP-I (vs BP-NOS, t =2.57 [P = .01]),
lower SES (t=2.98 [P=.003]), lifetime psychosis (t=2.78
[P=.006]), and female sex (t=1.99 [P=.05]) were found
to be significant predictors of more follow-up time spent
with syndromal manic/major depressive disorder symp-
toms (F=6.63 [P�.001]). There were no significant
interactions.

Diagnosis of BP-NOS (vs BP-I, t=3.56 [P�.001]; vs
BP-II, t=2.38 [P=.02]), lower SES (t=2.74 [P=.007]), and
childhood onset of BP (vs adolescents with late onset,
t=2.67 [P=.008]) were found to be significant predic-
tors of follow-up time spent with subsyndromal mood
symptoms. There were no significant interactions.

CHANGE IN SYMPTOM STATUS

Subjects experienced a mean±SD of 34.1±32.2 changes
in symptom status during the entire follow-up period,
or 19.8±16.6 per year. Approximately 6% of the sample
had 1 or fewer changes in symptom status per year. Eighty-
six percent of the sample changed symptom status more
than 3 times per year, 78% changed more than 5 times
per year, 62% changed more than 10 times per year, and
40% changed more than 20 times per year. There was a
significant difference between the BP groups in the num-
ber of total symptom changes (Kruskal-Wallis �2=7.14
[P=.03]), with BP-NOS subjects showing more symp-
tom changes than BP-I and BP-II subjects (all compari-
sons, P�.05). Linear regressions show low SES (t=2.13
[P=.03]), longer duration of mood disorder (t=2.33
[P=.02]), lifetime psychosis (t=3.71 [P�.001]), and BP-
NOS diagnosis (vs BP-I, t=3.15 [P=.002]) as significant
predictors of greater number of changes in symptom sta-
tus per year (F=7.62 [P�.001]). There were no signifi-
cant interactions.

CHANGE IN POLARITY

Shifts in polarity occurred at a mean±SD of 26.1±30.7
times during the entire follow-up period or 15.7±17.0
times per year. About 19% of patients changed polarity

Table 3. Weekly Symptomatic Status by Bipolar Subtype*

All Subjects
(N = 263)

BP-I
(n = 152)

BP-II
(n = 19)

BP-NOS
(n = 92)

Statistical
Analysis P Value

Asymptomatic, % 39.7 ± 32.8 41.1 ± 34.3 51.8 ± 24.9 34.9 ± 31.0 K-W, 4.5 NS
Syndromal, % 22.4 ± 26.3 27.2 ± 29.5a 20.9 ± 19.1ab 14.7 ± 19.3b K-W, 12.3 .002

Pure MDD 6.3 ± 13.5 6.9 ± 15.3a 11.5 ± 11.6b 4.2 ± 9.8a K-W, 13.8 .001
Pure mania/hypomania 3.9 ± 10.3 5.3 ± 12.7a 2.1 ± 3.8ab 1.9 ± 5.4b K-W, 7.4 .03
Mixed 2.9 ± 11.3 4.5 ± 14.3a 1.8 ± 7.3ab 0.5 ± 2.3b K-W, 7.2 .03
Cycling 9.3 ± 17.9 10.5 ± 19.7 5.5 ± 11.8 8.2 ± 15.6 K-W, 0.1 NS

Subsyndromal, % 37.9 ± 28.2 31.7 ± 25.6a 27.2 ± 20.5a 50.4 ± 29.5b K-W, 26.2 �.001
Mixed 12.8 ± 21.1 10.4 ± 18.0a 4.1 ± 6.1a 18.7 ± 26.0b K-W, 11.4 .003
Pure depression 9.4 ± 15.1 8.0 ± 13.0a 17.4 ± 22.4b 10.1 ± 16.3a K-W, 10.6 .005
Mania 15.7 ± 22.9 13.3 ± 20.5a 5.6 ± 7.1ab 21.6 ± 27.1b K-W, 6.1 .05

Psychosis (delusions and/or hallucinations), % 3.1 ± 12.4 3.2 ± 11.8 2.3 ± 7.1 3.2 ± 14.3 F = 0.05 NS

Abbreviations: BP-I, bipolar I disorder; BP-II, bipolar II disorder; BP-NOS: bipolar disorder not otherwise specified; K-W, Kruskal-Wallis; MDD, major depressive
disorder; NS, not significant.

*Indicates the percentage of follow-up weeks spent asymptomatic or symptomatic in the different mood symptom status categories. Data are presented as
mean ± SD unless otherwise indicated. Values with different superscript letters were significant at P values �.05.
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once per year or less, 61% changed 5 or more times per
year, 47% changed more than 10 times per year, and 30%
changed more than 20 times per year. There were no dif-
ferences in the number of changes in polarity among BP-I,
BP-II, and BP-NOS subjects. Lower SES (t = 2.84
[P=.005]), lifetime psychosis (t=3.73 [P�.001]), and BP-
NOS diagnosis (vs BP-I, t=2.88 [P=.004]) were signifi-
cant predictors of greater number of changes in polarity
per year (F=8.14 [P�.001]). There were no significant
interactions.

CONVERSION FROM BP-II TO BP-I
AND FROM BP-NOS TO BP-I OR BP-II

During follow-up, 4 (21%) of the 19 BP-II subjects ex-
perienced conversion to BP-I; 18 (20%) of the 92 BP-
NOS subjects, to BP-I; and 9 (10%) of the 92 BP-NOS
subjects, to BP-II. Increased rates of conversion were as-
sociated with female sex (odds ratio, 3.2; 95% CI, 1.33-
7.50) and long duration of illness (odds ratio, 0.8; 95%
CI, 0.68-0.95). There were no other significant predic-
tors of conversion.

COMMENT

To our knowledge, this is the first report to describe the
psychopathological course of each of the major clinical
phenotypes of BP among children and adolescents, and
it is the largest cohort of pediatric subjects with BP de-
scribed in the literature to date. The general findings high-
light the substantial morbidity of the illness in this age
group, including early age of first onset of mood distur-
bance, long duration, fluctuating course, high familial
loading for mood and other psychiatric disorders, and
high rates of comorbid disorders, particularly attention-
deficit/hyperactivity disorder, disruptive behavior, and
anxiety disorders. Although recovery from the index epi-
sode was observed in approximately two thirds of sub-
jects, half of them had at least 1 full syndromal recur-
rence. Subjects with BP-I and BP-II recovered from their
index episode and had recurrence more frequently than
those with BP-NOS. In contrast, subjects with BP-NOS
had a more protracted illness, but once they recovered
from their index episode, they took a longer time to re-
cur than those with BP-I and BP-II. On average, subjects
had 1.5 syndromal recurrences per year, particularly de-
pressive episodes. Complementing this information, analy-
ses of weekly mood symptoms ascertained through the
LIFE showed that subjects were symptomatic approxi-
mately 60% of the follow-up time, with about 22% of the
time in full syndromal episodes and 38% of the time with
subsyndromal symptoms. Subjects with BP-I had more
syndromal manic/hypomanic and mixed episodes than
those with BP-NOS, and subjects with BP-II had more
syndromal and subsyndromal depression that those with
BP-I and BP-NOS. In contrast, subjects with BP-NOS
showed more subsyndromal symptoms. During the fol-
low-up, subjects with all types of BP, and particularly those
with BP-NOS, with early onset or psychosis showed nu-
merous changes in symptoms and shifts of polarity. Ap-
proximately 20% of subjects who had an intake diagno-

sis of BP-II experienced conversion to BP-I, and 25% of
the BP-NOS subjects experienced conversion to BP-I or
BP-II. Overall, subjects whose illness started early in life
or who had longer duration of illness, BP-NOS, low SES,
or psychotic symptoms had worse outcome.

Several limitations of the study deserve comment. As
with any prospective interview study in which subjects
are asked to recall mood symptoms since the most re-
cent assessment, the information gathered is subject to
multiple sources of unreliability. Our efforts to maxi-
mize the accuracy of the information obtained included
attempts to interview subjects every 6 months using well-
defined anchor points to assist them with recall of criti-
cal events of importance during the interview period. This
method has shown superior reliability in the COBY and
other studies.9,10,27-29 Because most subjects were Cauca-
sian and were recruited primarily from outpatient and
inpatient settings, the results of this study cannot be gen-
eralized to other populations. Nevertheless, a commu-
nity study using the LIFE9,10 also attested to the chro-
nicity and high morbidity of BP spectrum disorders in
youth. In addition, results pertaining to subjects with BP-II
should be considered tentative because the BP-II sample
was small. The definition of change in polarity used in
this study and that of Judd et al28 was not meant to re-
flect the DSM-IV classification of rapid cycling and may
have inflated the rate of shifts in polarity. However, to
compare the COBY’s BP-I data with the adult data, it was
necessary to use the same definition. Finally, the ob-
served outcomes were in the context of naturalistically
applied treatment. However, the COBY’s findings of re-
current and fluctuating episodes between mild and se-
vere mood symptoms are similar to those reported by
Kraepelin39 in patients with BP before pharmacological
treatments were available.

Comparable to the extant pediatric BP literature,5-15

the COBY subjects first manifested emergent signs of
mood disturbance early in life and had frequent comor-
bid psychiatric disorders, psychosis, and high familial
loading for mood and other psychiatric disorders. Also
in agreement with other studies,8-14 most subjects in-
cluded in this study recovered from their index episode,
but most had at least 1 recurrence, particularly episodes
of depression. However, the rates of recovery and recur-
rence of syndromal episodes alone did not entirely de-
pict the degree of morbidity reflected in the longitudi-
nal course of BP in youth. Two thirds of the time, the
COBY subjects experienced significant mood symp-
toms and, as reported in other pediatric studies,1,6,8 showed
numerous changes in the intensity of mood symptoms
and shifts in polarity. In this regard, our results are also
comparable with those of recent studies of adults with
BP-I and BP-II in which polyphasic episodes and interepi-
sodic symptoms of subthreshold intensity are fre-
quent.28,29,39-49 Nevertheless, it appears that there are de-
velopmental differences in the course of BP between
children and adults.1,6,8,40,50,51 To address this issue, us-
ing the same definitions of outcome proposed by Judd
et al28 and after consulting with their statisticians, we com-
pared the COBY BP-I youth with adults with BP-I
(Table 4). The COBY subjects with BP-I spent signifi-
cantly more time symptomatic and had more mixed/
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cycling episodes, mood symptom changes, and polarity
switches than adults with BP-I.28 Thus, across the age span
and especially in youth, BP usually follows an ongoing
changeable and sinuous course, with patients having a
wide spectrum of mood symptoms ranging from mild to
severe depression to mania and/or hypomania. These re-
sults substantiate what Kraepelin39 and other investiga-
tors47 and clinicians have observed and explain, at least
in part, the difficulties encountered when treating sub-
jects with BP spectrum disorders. Furthermore, it is likely
that the very rapid fluctuation in mood symptoms com-
bined with the developmental issues influencing the clini-
cal picture of BP in youth, the difficulties children and
sometimes adolescents have verbalizing their emotions,
and the high rates of comorbid disorders account for the
complexity and current controversies in diagnosing BP
in children and adolescents.

Although for approximately 40% of the follow-up time,
the COBY subjects were free of significant mood symp-
toms, a substantial proportion had ongoing comorbid psy-
chiatric disorders. Thus, unless subjects undergo prospec-
tive evaluation, accurate description of the course of BP
in youth may be difficult given the phenotypic overlap be-
tween BP and certain specific symptoms of comorbid dis-
orders such as attention-deficit/hyperactivity disorder, with
which it frequently co-occurs, and may give the appear-
ance that BP does not cycle through episodes over time.

Youth with BP showed high lifetime rates of psycho-
sis.5,8,9 As described in the literature,5,47,52,53 the presence

of psychosis was consistently associated with poor prog-
nosis, indicating the need for intensive and prompt treat-
ment of this symptom.

In contrast to reports in the literature of adult BP,47,49

the prevalence of substance abuse by subjects in this study
was low. However, most subjects included in our study
had not yet reached the age of high risk for develop-
ment of substance abuse. Therefore, this finding empha-
sizes the importance of prompt treatment of youth with
BP before they begin to use substances that could com-
plicate the management of their mood disorder and
worsen their long-term prognosis.47,49

The rate of conversion from BP-II to BP-I found in the
COBY study is higher than the cumulative rate of con-
version reported in the adult literature,54 possibly sug-
gesting that BP-II is less developmentally stable in the
pediatric age group. At this time, there are to our knowl-
edge no other published longitudinal studies of chil-
dren and adolescents with BP-II with which to compare
the COBY’s findings. Likewise, this is the first study in
the BP literature suggesting the relative instability of the
BP-NOS phenotype, as approximately one third of BP-
NOS subjects within the period of follow-up experi-
enced conversion to BP-I or BP-II. In contrast, another
study followed up a community sample of 54 adoles-
cents who had subsyndromal BP symptoms and found
an increased risk for major depression but not for BP.10

However, compared with the COBY’s definition of BP-
NOS, this later study defined subsyndromal BP less strin-

Table 4. Comparison of Weekly Symptom Status, Change in Symptom Status and Polarity, and Time With Psychosis Between Youth
and Adults With BP-I*

Adults With BP-I
(n = 146)

Children/Adolescents With BP-I
(n = 152)

Statistical
Analysis P Value

Weekly symptom status, %†
Asymptomatic 52.7 41.1 t = 2.93 .004‡
Symptomatic 47.3 58.9 t = 1.01 �.001

Mania/hypomania 6.9 5.3 t = 1.36 NS
MDE 8.9 6.9 t = 1.24 NS
Mixed/rapid 5.9 28.9 t = 7.97 �.001

Subsyndromal 25.3 21.3 t = 1.98 .05‡
Change in symptom status, times per year§

Mean ± SD 5.9 ± 7.6 19.6 ± 17.1 t = 9.53 �.001
�3, % 54 83.6 �2 = 30.3 �.001
�5, % 34.9 74.3 �2 = 46.7 �.001
�10, % 11.6 59.2 �2 = 73.2 �.001
�20, % 5.5 38.8 �2 = 47.5 �.001

Change in mood polarity, times per year||
Mean ± SD 3.5 ± 7.4 15.7 ± 17.5 t = 7.71 �.001
�1, % 60 21.1 �2 = 47.6 �.001
�5, % 19.2 59.2 �2 = 49.9 �.001
�10, % 8.2 44.1 �2 = 49.2 �.001
�20, % 4.1 29.6 �2 = 34.2 �.001

Time spent with psychotic symptoms, % 2.3 3.2 Fisher exact test NS

Abbreviations: BPI, bipolar I disorder; MDE, major depressive episode; NS, not significant.
*For these analyses, we consulted with and used the same definitions as Judd and colleagues.22,23

†Indicates the percentage of follow-up weeks spent asymptomatic or symptomatic in the different mood symptom status categories.
‡No longer significant after Bonferroni correction.
§Indicates change in the weekly Psychiatric Status Rating in levels of depressive and/or manic/hypomanic symptoms or change from/to the asymptomatic

status.
||Indicates switch between depression (Psychiatric Status Rating, �3) and mania/hypomania (Psychiatric Status Rating, �3) or vice versa with or without

intervening weeks at the asymptomatic status.
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gently as “a distinct period of abnormally and persis-
tently elevated, expansive, or irritable mood”10(p282) only,
suggesting possibly less liability for full BP than cap-
tured by the COBY’s more restrictive definition. Further-
more, the presence of only 1 symptom, particularly ir-
ritability, does not necessarily mean that these adolescents
had BP or that BP will develop.10,55

As has been reported by others,5,8,40,50,51 subjects in
whom BP symptoms developed during their early child-
hood showed lower rates of recovery, more time in mixed/
rapid cycling episodes, and more symptom and polarity
changes than those whose illness started later. Also, com-
parable with recent adult BP studies,53,56 the results of the
COBY study consistently showed that BP subjects with
low SES had worse prognosis. Future studies will evalu-
ate possible factors (eg, exposure to negative life events,
lack of or poor adherence to treatment, and increased fam-
ily psychopathologic characteristics) that may account
for this finding.

The longitudinal course of children and adolescents
with BP-NOS presented herein, together with the find-
ings that these subjects have comparable rates of comor-
bidity and family history for mood disorders when com-
pared with subjects with BP-I and BP-II, provide initial
validation of the BP-NOS category as defined in the COBY.
Furthermore, these results support the recommenda-
tion of the National Institute of Mental Health Consen-
sus Roundtable22 and others1,6,48,57,58 to include children
and adolescents with significant subsyndromal BP symp-
toms and BP-NOS in studies to further evaluate the clini-
cal presentation of BP spectrum in youth and maximize
the generalizability of the results.

In summary, children and adolescents with BP spec-
trum disorders, particularly those with early onset, BP-
NOS, long duration, low SES, and psychosis, experi-
enced frequent changes in symptom status and polarity
in a fluctuating course showing a dimensional con-
tinuum of BP symptom severity, from subsyndromal to
mood syndromes meeting full DSM-IV criteria. The en-
during and rapid changeability of symptoms of this ill-
ness in children and adolescents from very early in life
and at crucial stages of their lives deprives them of the
opportunity for normal emotional, cognitive, and social
development.1-10,58 Thus, early recognition and acute and
maintenance treatment of BP spectrum disorders in chil-
dren and adolescents is of utmost importance to amelio-
rate ongoing syndromal and subsyndromal symptoms and
to reduce or prevent the serious psychosocial morbidity
that usually accompanies this illness.58,59
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Correction

Errors in Text. In the Original Article by Birmaher et al
titled “Clinical Course of Children and Adolescents With
Bipolar Spectrum Disorders,” published in the Febru-
ary issue of the ARCHIVES (2006;63:175-183), errors oc-
curred in the text on pages 176 and 179. On page 176,
in the “Methods” section, “Subjects” subsection, fifth para-
graph, the third sentence should have read as follows:
“Subjects with BP-II had the onset of their mood disor-
ders significantly later and had significantly lower rates
of comorbid attention-deficit/hyperactivity disorder than
subjects with BP-I and BP-NOS (P�.05).” On page 179,
under “Weekly Mood Symptomatic Status by BP Sub-
type,” first paragraph, the second sentence should have
read as follows: “Within the syndromal symptoms,
subjects with BP-I spent significantly more weeks with
syndromal mania and mixed symptoms than those with
BP-NOS, and subjects with BP-II spent significantly more
time with depressive symptoms than those with BP-I and
BP-NOS (all comparisons, P�.001).”
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