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ABSTRACT
Objective: To assess whether relative severity of irritability 
symptoms versus elation symptoms in mania is stable and 
predicts subsequent illness course in youth with DSM-IV bipolar 
I or II disorder or operationally defined bipolar disorder not 
otherwise specified. 

Method: Investigators used the Kiddie Schedule for Affective 
Disorders and Schizophrenia for School-Age Children to assess 
the most severe lifetime manic episode in bipolar youth aged 
7–17 years who were recruited from 2000 to 2006 as part of 
the Course and Outcomes of Bipolar Youth prospective cohort 
study (N = 361), conducted at university-affiliated mental health 
clinics. Subjects with at least 4 years of follow-up (N = 309) were 
categorized as irritable-only (n = 30), elated-only (n = 42), or 
both irritable and elated (n = 237) at baseline. Stability of this 
categorization over follow-up was the primary outcome. The 
course of mood symptoms and episodes, risk of suicide attempt, 
and functioning over follow-up were also compared between 
baseline groups.

Results: Most subjects experienced both irritability and elation 
during follow-up, and agreement between baseline and 
follow-up group assignment did not exceed that expected by 
chance (κ = 0.03; 95% CI, −0.06 to 0.12). Elated-only subjects 
were most likely to report the absence of both irritability and 
elation symptoms at every follow-up assessment (35.7%, versus 
26.7% of irritable-only subjects and 16.9% of those with both 
irritability and elation; P = .01). Baseline groups experienced 
mania or hypomania for a similar proportion of the follow-up 
period, but irritable-only subjects experienced depression for a 
greater proportion of the follow-up period than did subjects who 
were both irritable and elated (53.9% versus 39.7%, respectively; 
P = .01). The groups did not otherwise differ by course of mood 
episode duration, polarity, bipolar diagnostic type, suicide 
attempt risk, or functional impairment.

Conclusions: Most bipolar youth eventually experienced  
both irritability and elation irrespective of history. Irritable-
only youth were at similar risk for mania but at greater risk for 
depression compared with elated-only youth and youth who had 
both irritability and elation symptoms.
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D iagnosing pediatric bipolar disorder on the basis of a 
core mood symptom of irritability without elation is 

controversial, and it remains unclear how well the chief com-
plaint of irritability serves as a marker for risk of developing 
bipolar disorder.1–4 One study5 of a large community sample 
found that irritability in adolescence predicted incidence of 
major depressive disorder, generalized anxiety disorder, and 
dysthymia, but not bipolar disorder, at adult follow-up. A 
clinical sample with severe mood dysregulation—chronic 
irritability without elation, pervasive negative mood, and 
attention-deficit/hyperactivity disorder–like symptoms of 
hyperactivity—demonstrated far lower risk of manic or 
mixed episodes than a sample of youth with bipolar disorder.6 
By contrast, other work has suggested an association between 
irritability and development of bipolar disorder, but only for 
those youth with episodic, rather than chronic, irritability. A 
study7 of a community sample of approximately 700 children 
with irritability found that episodically irritable subjects were 
more likely than nonepisodically irritable subjects to experi-
ence a manic episode over a 3-year follow-up. Longitudinal 
studies8–10 of youth with oppositional defiant disorder have 
similarly demonstrated a strong association between episodic 
irritability and subsequent diagnosis of mania.

Because most longitudinal assessments of a putative 
association between irritable mood and bipolar disorder in 
youth have not evaluated episodic irritability in stratified or 
moderator analyses, these data do not inform the question 
of whether episodic irritability without elation represents a 
manifestation of bipolar disorder. We previously examined 
whether subjects included for criterion A manic symptoms 
of episodic irritability without elation (“irritable-only,” repre-
senting 10% of the sample) differed from others (“elated-only” 
and “both irritable and elated,” representing 15% and 75%, 
respectively) in terms of baseline sociodemographic, phe-
nomenological, and familial features.2,11 No between-group 
differences in the bipolar disorder subtype, probability of 
psychiatric comorbidity, illness severity or duration, and 
family history of mania or other psychiatric disorders were 
found, with the exception of depression and alcohol abuse 
occurring more frequently in the irritable-only group.

We now examine the stability of irritability and elation 
symptoms and contrast the longitudinal course of irritable-
only, elated-only, and both irritable and elated youth over 4 
years using the previously established baseline DSM-IV cri-
terion A grouping. Further, we assess whether irritable-only 
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youth differ from the other groups in the polarity, severity, 
and duration of mood episodes, risk of suicide attempts, and 
global functional impairment. We hypothesized that the  
criterion A groups would not remain stable over time and 
that the course of these criterion A baseline groups would 
not differ and that these findings would provide support for 
the validity of episodic irritability without elation as a crite-
rion A symptom of pediatric bipolar disorder.

METHOD
Subjects

Subjects were drawn from the Course and Outcomes 
of Bipolar Youth (COBY) prospective cohort study, con-
ducted at university-affiliated mental health clinics; the 
study is described elsewhere.2,11,12 At study entry, the sub-
jects (recruited from 2000 to 2006) were aged 7 years and 0 
months to 17 years and 11 months and met either DSM-IV 
criteria for bipolar I or II disorder or COBY criteria for 
bipolar disorder not otherwise specified (NOS). Bipolar 
disorder NOS was defined as the presence of elated mood 
plus 2 associated manic symptoms, or irritable mood plus 3 
DSM-IV–associated manic symptoms, along with a change 
in the level of functioning, with a duration of a minimum of 
4 hours within a 24-hour period and at least 4 cumulative 
lifetime days meeting the criteria.12 The current analyses are 
limited to subjects administered baseline assessment of the 
most serious lifetime manic episode and at least 4 years of 
follow-up assessment after study entry (N = 309).

Informed Consent
Institutional review boards at each site approved the study 

protocol before subject enrollment, and procedures were 
the same at each site. Informed consent was obtained from 
each subject’s parent/guardian and from subjects aged 14 
years or older. For younger subjects, study procedures were 
explained in age-appropriate language, and verbal assent was 
obtained.

Interview Methods
A trained research clinician assessed each youth subject 

and a parent or primary caregiver using a semistructured 

interview. Principal investigators reviewed all available infor-
mation before reaching a consensus diagnosis on intake and 
follow-up ratings. Interviewers were not blind to subjects’ 
prior diagnoses. Interrater reliability was evaluated using 
audiotapes of randomly selected interviews and is reported 
below by assessment.

Baseline Diagnostic Assessment
Mood symptoms, episodes, and disorder. Mood symp-

toms were assessed using the Kiddie Schedule for Affective 
Disorders and Schizophrenia for School-Age Children-
Present Episode (K-SADS-P)13 and additional items from 
the K-SADS Mania Rating Scale (K-SADS-MRS).14 The 
reliability of intake bipolar diagnosis presence and type was 
κ = 0.74.12

Mood symptom severity was determined for the most 
severe week in the month prior to intake assessment 
using the 12-item K-SADS-P depression rating score and 
the K-SADS-MRS. Symptom severity for the most severe  
week in the subject’s lifetime was rated using the K-SADS 
Present and Lifetime Version (K-SADS-PL)15 with the first 
84 enrolled subjects and the K-SADS-MRS and K-SADS-PL 
mood disorder sections for subsequent subjects. Symptoms 
were rated from 1 (normal or not present) to 6 (extreme 
symptoms).

Age at onset was defined as the initiation of clinically 
significant mood symptoms that affected the child’s func-
tioning, and the first and the most recent episode of each 
type of major mood episode was recorded.

DSM-IV criterion A symptom grouping at baseline. Sub-
jects (N = 361) were classified into 1 of 3 criterion A mood 
symptom groups using the most serious lifetime manic epi-
sode scores on the K-SADS-MRS: irritable-only (Irritable, 
n = 36), elated-only (Elated, n = 54), or both elated and irri-
table (Both, n = 271). Mild or greater severity established the 
presence of elation or irritability. All subjects met threshold 
criteria for elation and/or irritability at intake or at the most 
serious past episode, defined as mild or greater severity 
(score ≥ 3). The K-SADS-MRS is a 15-item inventory with 
excellent interrater reliability (intraclass correlation coeffi-
cient = 0.97) and convergent validity with the Clinical Global 
Impressions-Severity of Illness scale (rs = 0.91), and it dif-
ferentiates bipolar patients from those without significant 
manic symptoms.14 Items on the K-SADS-MRS are derived 
from the K-SADS-P 1986 version and include a mood labil-
ity item. Symptoms are rated from 1 (normal or not present) 
to 6 (extreme symptoms). Mild elation (rated as 3 on this 
scale) reflects the presence of a “definitely elevated mood and 
optimistic outlook that is somewhat out of proportion to his/
her circumstances.” Mild irritability (rated as 3 on this scale) 
reflects that the patient “often (at least 3 separate times for 
at least 3 hours each week) feels definitely more angry and 
irritable than called for by the situation, relatively frequent 
but never very intense. Also is often argumentative, quick to 
express annoyance.”

Other baseline assessments. Psychiatric disorders other 
than mood disorders were assessed using the K-SADS-PL. 
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Compared to bipolar youth with prominent elation  ■
symptoms, youth who are diagnosed with bipolar disorder  
on the basis of episodic irritability experience a similar 
clinical course but may be at greater risk for depression.

Future research on irritability and elation in pediatric bipolar  ■
disorder would be aided by more precise assessment of 
covariation in irritability and elation during and between 
major mood episodes.

Improved characterization of distinct illness courses may  ■
enhance the identification and utility of emerging genetic 
and neuroimaging markers and facilitate development of 
targeted treatments.
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The Children’s Global Assessment Scale (CGAS)16 was used 
to establish global level of functioning. Demographic and 
clinical characteristics of baseline criterion A groups were 
published previously11 (see Table 1).

Longitudinal Follow-Up
Timing and frequency of follow-up assessments. Follow-

up data on the first 4 years (208 weeks) after enrollment was 
included in the current analyses. These data were drawn 
from subjects with a mean follow-up period of 259 weeks 
(standard deviation = 100 weeks; median = 267 weeks; range, 
26–434 weeks), with a mean of 7.4 assessments (range, 1–15 
assessments) and a mean interval between assessments of 
8.2 months.

Mood symptoms. The K-SADS-MRS and K-SADS-P 
depression scales were used to assess manic symptoms, 
including irritability and elation, for the most symptomatic 
week in the month preceding follow-up assessment for all 
subjects. Subjects were not necessarily within a manic or 
depressed episode during scheduled follow-up assessments.

Mood episodes and disorder. Weekly change in mood 
symptomatology was assessed over time using the Psychi-
atric Status Rating (PSR) scales from the semistructured 
adolescent version of the Longitudinal Interval Follow-up 
Evaluation (A-LIFE).17,18 The A-LIFE PSR evaluates symp-
tom course by identifying change points, frequently anchored 
by memorable dates for the subject (eg, holidays, beginning 
of school). Subjects are queried regarding their mood symp-
toms since the last interview, and then this information is 
translated into ratings for each week of the interim period. 
Rating values are operationally linked to the DSM-IV cri-
teria and indicate symptom severity and impairment. The 
A-LIFE PSR mood scores range from 1 for no symptoms, 
2–4 for increasing symptom severity and impairment that 
does not meet DSM-IV episode criteria (“subthreshold”), and 
5–6 for increasing severity or impairment meeting DSM-IV 
criteria. Consensus scores obtained after interviewing par-
ents and their children were used for the analyses. The week 
of mood symptoms onset and offset were recorded, provid-
ing information on episode duration and the percentage of 
time syndromal and subsyndromal for specific mood states. 
Interrater reliability for rating manic, mixed, or hypomanic 
episodes (using the A-LIFE PSR) was κ = 0.62 and, for follow-
up major depressive episodes, was also κ = 0.62. The Kendall 
W statistic for percentage of follow-up weeks in euthymic, full 
syndromal, and subsyndromal mood states was ≥ 0.75.19

DSM-IV criterion A symptom grouping at follow-up. 
Group assignment during follow-up was determined in a 
similar fashion to baseline assignment, except that maximum 
(ie, most severe over the follow-up period) K-SADS-MRS 
scores were drawn from the 4-year follow-up period. Sub-
jects were classified as being neither irritable nor elated at 
follow-up if all follow-up K-SADS-MRS irritability and ela-
tion scores were less than 3 (indicating “none or minimal” 
severity).

Suicide attempt. Suicide attempts were identified using 
the subject or parent report on the K-SADS depression 

module and Summary Lifetime Diagnostic Checklist sui-
cide attempt item. A past or present suicide attempt was 
defined as any self-injurious act that reached or exceeded 
an operationalized threshold of lethal intent and/or medi-
cal lethality.

Study Outcomes
We examined the stability of criterion A group assign-

ments and of irritability and elation symptom severity at 
baseline versus follow-up. We also tested for criterion A 
group differences in the follow-up period using the fol-
lowing measures: (1) severity of criterion A and B manic 
symptoms, (2) proportion of time syndromal for mania 
(A-LIFE PSR ≥ 5) and syndromal or subsyndromal (A-LIFE 
PSR ≥ 3) for hypomania and for depression, (3) time to 
relapse and recovery from manic and depressive episodes, 
(4) bipolar subtype at the conclusion of follow-up, (5) 
probability of 1 or more suicide attempts, and (6) change 
in CGAS.

Statistical Analyses
All P values are from 2-tailed tests, with α = .05. Analyses 

were conducted with SAS software, version 9.2 (SAS Insti-
tute; Cary, North Carolina).

Differences between criterion A groups at baseline. 
Group differences in categorical characteristics were 
tested with a χ2 statistic, while differences in continuous 
characteristics were tested with an F statistic for normally 
distributed values or the Kruskal-Wallis test for non- 
normally distributed values.11

Criterion A symptom stability. Stability of criterion 
A irritability and elation symptoms was assessed using 3 
approaches. First, to assess stability of criterion A group 
assignment, we calculated κ, a measure of concordance 
beyond that expected by chance, for agreement between the 
criterion A group at baseline and at follow-up. Subjects who 
were neither irritable nor elated at follow-up were excluded. 
Second, to assess the stability of continuous measures of 
irritability and elation symptoms, we calculated Pearson 
correlations of maximum irritability and elation according 
to K-SADS-MRS scores at baseline versus follow-up. Finally, 
to assess whether baseline category predicted continuous 
measures of criterion A symptom severity during follow-
up, we conducted separate repeated-measures hierarchical 
linear model (HLM) analyses,20 with severity of irritability 
and elation as the outcomes. Each model was fit using a 
linear time effect, baseline group, and a time-by-baseline 
group interaction term. Groups were considered to differ 
if the time-by-baseline group interaction term was signifi-
cant (indicating a differential rate of change in severity over 
follow-up) or, in the absence of a significant interaction, 
if the baseline group predicted severity (indicating a dif-
ferential level of severity across follow-up).

Other between-group contrasts of clinical and func-
tional course. Between-group differences in follow-up 
clinical and functional scores, percentage of time ill, and 
probability of suicide attempt were tested using HLM 
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analyses as described above. Differences in time to relapse 
or recovery were tested in Cox proportional hazards regres-
sion models accommodating multiple events per participant 
using the marginal method.21 Survival probabilities were 
described using Kaplan-Meier survival curves.

Testing for confounding of between-group contrasts 
by age and sex. To evaluate whether significant between-
group clinical differences could be explained by group 
differences in age or sex, we assessed whether the effect of 
baseline group remained significant after adding age and 
sex as main effects to the HLM and Cox analyses described 
above. We also stratified between-group contrasts of crite-
rion A group assignment at follow-up by a dichotomized 
age variable (≤ 11 vs ≥ 12 years) and by sex and assessed 
whether patterns observed in the total sample persisted in 
each stratum.

RESULTS
Baseline Criterion A Group Differences

Groups differed only by age distribution and puber-
tal status at baseline; the Irritable group was significantly 
younger and less physically developed than the other groups 
(Table 1).

Stability of Criterion A Groups and Symptoms
Agreement of group assignment at baseline versus  

follow-up. Among those subjects who experienced clinically 
relevant criterion A symptoms, the κ coefficient of agreement 
between baseline group and follow-up group was κ = 0.03 (95% 
CI, −0.06 to 0.12), indicating poor agreement that did not 
differ statistically from that expected by chance. Among these 
subjects, the rate of agreement for baseline versus follow-up 
was 33% for Irritable, 2% for Elated, and 55% for Both. Table 
2 shows the proportion of the sample with specific patterns of 
agreement and disagreement between baseline and follow-up 
group assignment. Most subjects in the Irritable and Elated 
baseline groups were in the Both group at follow-up.

Correlation of baseline versus follow-up symptom 
severity. The maximum irritability score during follow-up 
was modestly correlated with the maximum baseline score 
(r = 0.15, P = .008), while the maximum elation score during 
follow-up was not significantly correlated with the corre-
sponding baseline score (r = 0.06, P = .32).

Between-Group Contrasts During Follow-Up
All between-group contrasts are shown in Table 3  

except for contrasts of time to mood episode relapse and 

Table 1. Sociodemographic and Clinical Characteristics of Bipolar Youth at Baseline, by 
Baseline Criterion A Group Assignment (N = 361)

Characteristic
Irritable Only 

(n = 36)
Elated Only 

(n = 54)
Both 

(n = 271)
Group Contrast 

P Valuea

Sociodemographic characteristics
Age, mean ± SD, y 10.5 ± 2.8b 12.7 ± 3.4c 12.7 ± 3.3c .01d

Gender, male, % 44.4 42.6 53.1 .3e

Race, white, % 88.9 72.2 79.7 .2e

Ethnicity, Hispanic, % 2.8 7.4 7.0 .8e

Socioeconomic status, mean ± SDf 3.1 ± 1.2 3.6 ± 1.2 3.3 ± 1.2 .2d

Living with both natural parents, % 41.7 37.0 41.3 .8e

Clinical characteristics
Pubertal status category, % .03e

I 37.9 19.0 28.5
II–III 41.4 23.8 24.0
IV–V 20.7 57.1c 47.5c

Bipolar type, % .1e

Bipolar I 44.4 57.4 66.1
Bipolar II 8.3 5.6 5.2
Bipolar not otherwise specified 47.2 37.0 28.8

Age at onset of mood symptoms, mean ± SD, y 6.8 ± 3.4 8.3 ± 4.4 8.4 ± 4.2 .2g

Age at onset of bipolar disorder, mean ± SD, y 8.2 ± 3.3 9.6 ± 4.3 9.2 ± 4.0 .3g

Duration of bipolar disorder, mean ± SD, y 2.4 ± 1.7 3.1 ± 2.6 3.4 ± 2.7 .05d

aSignificant P values (< .05) are shown in bold type.
bGroup differs significantly from elated-only and both irritable and elated groups in pairwise contrasts.
cGroup differs significantly from irritable-only group in pairwise contrasts.
dP value obtained from F test.
eP value obtained from χ2 test.
fSee Hunt et al11 on measurement of socioeconomic status.
gP value obtained from Kruskal-Wallis test.

Table 2. Distribution of Baseline Versus Follow-Up Criterion A Group Assignment of 
Bipolar Youth Subjects (N = 246)a

Baseline Group
Irritable Only (n = 55), 
n (% of baseline group)

Elated Only (n = 29), 
n (% of baseline group)

Both (n = 162), 
n (% of baseline group)

Irritable only (n = 22) 10 (45) 0 (0) 12 (55)
Elated only (n = 27) 6 (22) 1 (4) 20 (74)
Both (n = 197) 39 (20) 28 (14) 130 (66)
aDistributions exclude subjects with neither irritability nor elation during follow-up (n = 63).
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remission, which are reported in the text and illustrated in 
Figure 1.

Criterion A symptom severity. There were no significant 
between-group differences in criterion A symptom severity 
during follow-up (see Table 3).

All groups showed a significant decrease in severity of 
irritability and elation scores on the K-SADS-MRS over time 
(time effect, P < .001). Among all subjects, the irritability score 
fell from a mean of 2.8 at baseline to 1.9 at year 4, while the 
elation score fell from a mean of 2.4 to 1.7 over the same time 
period. A trend was observed for the mean maximum elation 
score to be higher in the Both group (2.2) than in the Irritable 
(1.7) and Elated (2.0) groups (P = .06).

Probability of no significant irritability or elation. Base-
line groups differed in their probability of reporting neither 
clinically significant irritability nor clinically significant ela-
tion in the month preceding any follow-up assessment: 26.7% 
of the Irritable group, 35.7% of the Elated group, and 16.9% 
of the Both group reported neither symptom over the period 
of follow-up (P = .01). This pattern was observed in stratified 
analyses for female and school-aged subjects but not for male 
or adolescent subjects.

Criterion B symptom severity. Significant group differ-
ences were found in the mean severity score of 4 of the 16 

K-SADS-MRS criterion B symptoms: decreased need for 
sleep (Both [1.8] greater than Elated [1.6] and Irritable [1.3]; 
P = .002), grandiosity (Elated [1.4] less than Both [1.8] and 
Irritable [1.7]; P = .006), poor judgment (Elated [1.5] less than 
Both [1.8] and Irritable [1.9]; P = .02), and distractibility (Both 
[2.0] and Irritable [2.0] greater than Elated [1.7]; P = .04). 
Observed group symptom differences were not meaningfully 
altered after adjustment for differences in age or sex except 
for symptoms of distractibility and poor judgment, which 
became nonsignificant.

Proportion of time syndromal or subsyndromal. Groups 
significantly differed by yearly percentage of time syndromal 
or subsyndromal for depression (P < .01). In pairwise con-
trasts, the Irritable group was more depressed more often 
than the Both group (least-squares mean probability of being 
syndromal or subsyndromal, 53.9% vs 39.7%, respectively; 
P = .01) but not the Elated group (53.9% vs 43.0%, respectively; 
P = .11). There were no between-group differences in yearly 
percentage of time syndromal or subsyndromal for mania 
or hypomania. Observed differences were not meaningfully 
altered after adjustment for group differences in age or sex.

Time to mood episode remission and relapse. There were 
no between-group differences in time to remission from a 
major depressive episode or a manic episode. There were also 

Table 3. Clinical and Functional Outcomes at Follow-Up, by Baseline Category A Group 
Assignment (N = 309)

Follow-Up Outcome Measure
Irritable Only 

(n = 30)
Elated Only 

(n = 42)
Both 

(n = 237)
Group Contrast 

P Valuea

Category A symptom severity score, meanb

Irritability 2.4 2.1 2.3 .16
Elation 1.7 2.0 2.2 .06

Subjects with neither irritability nor elation, %c 26.7 35.7 16.9 .01
Category B symptom severity score, meanb

Grandiosity 1.7 1.4 1.8 .006
Decreased need for sleep 1.3 1.6 1.8 .002
Accelerated speech 2.2 1.9 2.3 .10
Racing thoughts 1.7 1.8 1.9 .92
Flight of ideas 1.8 1.8 2.1 .13
Distractibility 2.0 1.7 2.0 .04d

Motor hyperactivity 2.3 2.1 2.3 .44
Poor judgment 1.9 1.5 1.8 .02d

Unusual energy 2.0 2.0 2.2 .76
Increased goal-directed activity 1.6 1.6 1.7 .59
Uninhibited people seeking 1.4 1.3 1.4 .16
Increased productivity 1.2 1.4 1.4 .27
Increased creativity 1.5 1.4 1.5 .25
Hypersexuality 1.3 1.3 1.4 .68
Inappropriate laughing 1.6 1.6 1.7 .19

Percent time syndromal or subsyndromal, meanb

Mania 4.3 3.3 4.5 .82
Hypomania 36.9 29.3 38.8 .10
Depression 53.9 43.0 39.7 .01

Bipolar diagnostic status at 48 months, % .63
Bipolar I 61.5 62.9 72.6
Bipolar II 11.5 17.1 9.5
Bipolar not otherwise specified 26.9 20.0 17.9

Subjects with suicide attempt, % 7.4 19.1 14.0 .40
CGAS score, meanb 61.1 61.8 58.9 .07
aSignificant P values (< .05) are shown in bold type.
bMeans shown are least-squares means obtained from generalized estimating equation models; P values are 

from model term for group main effect.
cP value is from χ2 contrast between group probability distributions.
dGroup contrast no longer significant at P < .05 after inclusion of age and sex as main effects in the model. See 

Method section for modeling procedures.
Abbreviation: CGAS = Children’s Global Assessment Scale.
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no between-group differences in time to relapse for manic 
episode or major depressive episode. No group differences 
emerged after adjustment for age and sex. Descriptive 
Kaplan-Meier probability distributions for time to remis-
sion from and relapse to major depression are presented in 
Figure 1.

Change in bipolar diagnostic type. There were no 
between-group differences in the proportion of subjects 
who changed from bipolar disorder NOS to bipolar I or II 
disorder or from bipolar II disorder to bipolar I disorder 
(P = .63).

Suicide attempt. The proportion of subjects with 1 or 
more suicide attempts over the follow-up period did not 
significantly differ between groups, but the magnitudes 
or estimated group differences were large. There were no 
completed suicides in COBY subjects over the period of 
follow-up.

Global functioning. There were no between-group dif-
ferences in CGAS scores. The mean score over the follow-up 
period was 60.7.

DISCUSSION

The main goals of this longitudinal follow-up study were 
to determine whether the relative severity of the DSM-IV 
criterion A manic symptoms of irritability versus elation in 
bipolar disorder was stable and distinguished illness course 
over 4 years. Our results were contradictory. We found that 
the relative severity of irritability versus elation was unsta-
ble. Maximum criterion A symptom severity at baseline 
and follow-up was modestly correlated for irritability and 
uncorrelated for elation, baseline group assignment failed 
to predict the course of irritability or elation severity, and 
baseline and follow-up assignments did not agree more than 
would be expected by chance. Together these findings suggest 
that the relative severity of irritability and elation are unstable 
and should not differentiate underlying clinical differences in 
bipolar disorder or meaningfully predict illness course.

Nonetheless, baseline group assignment based on relative 
symptom severity during the most serious lifetime manic epi-
sode did predict some differences in symptom severity and 
risk of mood episodes. Subjects categorized as irritable-only 
at baseline were syndromal or subsyndromal for depression 
for a greater proportion of the follow-up period than sub-
jects categorized as both irritable and elated. While all groups 
experienced mania or hypomania for a similar proportion 
of the follow-up period, elated-only youth at baseline were 
most likely to report the absence of irritability and elation at 
every follow-up assessment. The scores on the K-SADS-MRS 
reflect that the subjects were not necessarily within a manic 
episode at the scheduled follow-up assessments.

We found statistically significant group differences in 
the mean severity of some criterion B symptoms, but the 
magnitude of these differences was too small to be of clear 
clinical significance.

No comparable studies of bipolar youth have reported 
on longitudinal course of criterion A symptoms, but data 
from adult samples have suggested that irritability confers 
distinctive risks. Overt irritability and psychomotor agita-
tion appear to be markers for specific negative outcomes 
in adults in a subsyndromal bipolar mixed state,22 such as 
greater risk for suicide attempts23–25 and longer duration of 
episodes at intake.23 We found no increase in rate of suicide 
attempts and no difference between the criterion A groups 
with regard to time to remission in the irritable-only group 
over the 4 years.

Irrespective of baseline group assignment, subjects in our 
sample were more commonly syndromal or subsyndromal 
for depression than for mania, a finding concordant with 
adult studies of bipolar disorder.22,26 A 12-year follow-up 
of bipolar I disorder found that threshold and subthresh-
old depressive symptoms were over 3 times more frequent 
than threshold manic symptoms.22 The same group found 
that, in bipolar II disorder, the symptomatic course is domi-
nated by depressive rather than hypomanic or cycling/mixed 
episodes.26

An important study limitation is that the primary instru-
ment used to longitudinally track weekly mania severity, the 

Figure 1. Descriptive Kaplan-Meier Survival Curves of  
(A) Time to Remission From and (B) Time to Relapse to  
Major Depressive Episode, by Baseline Category A Groupa

aNo between-group differences were observed in Cox proportional 
hazards regressions. See Method section for modeling procedures.
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A-LIFE PSR, does not assess elation and irritability sepa-
rately. The K-SADS-MRS, which we did use to specifically 
assess irritability and elation, was used only for the most 
severe week in the month prior to each 6-month follow-up 
evaluation, which may or may not have been during a mood 
episode. By contrast, the baseline criterion A group assign-
ments were derived using the most severe lifetime manic 
episode. Therefore, our baseline measures of criterion A 
symptom severity may be more clinically relevant than our 
follow-up measures. This difference may have contributed 
to the apparent longitudinal instability in relative criterion 
A symptom severity that we observed and also may explain 
why the baseline measures might predict depression course 
more powerfully than subsequent criterion A symptoms. 
Our baseline assessments were subject to recall bias, as were 
our follow-up assessments, although the interval between 
follow-up assessments was 8 months on average. We did 
not have data on interrater and test-retest reliability of our 
criterion A group assignments, and the reliability assessment 
procedure for bipolar diagnosis did not measure information 
variance (ie, independent interviewers may have elicited dif-
ferent information from the same subject), which could be 
an unknown source of diagnostic unreliability. The reliability 
of our weekly mood assessment, the A-LIFE PSR, is “good”27 
or “substantial”28 by conventional interpretation, but mea-
surement error of the A-LIFE PSR could have contributed 
to underestimation of group differences in illness course. 
Because the study sample was recruited by methods includ-
ing referral from clinical programs and because the majority 
of subjects in COBY had already received treatment, our 
findings may not generalize well to never-treated youth.

The main clinical implication of this study is that, com-
pared to bipolar youth with prominent elation symptoms, 
youth carefully diagnosed with bipolar disorder on the basis 
of episodic irritability experience a similar clinical course 
but may be at greater risk of depression. Future research on 
irritability and elation in pediatric bipolar disorder would be 
aided by more precise assessment of covariation in irritabil-
ity and elation during and between major mood episodes. 
Improved characterization of distinct illness courses may 
enhance the identification and utility of emerging genetic 
and neuroimaging markers and facilitate development of 
targeted treatments.
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