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Abstract
Background—To assess the late adolescent psychiatric outcomes associated with a positive
Child Behavior Checklist – Juvenile Bipolar Disorder Phenotype (CBCL-JBD) in children
diagnosed with ADHD and followed over a 9-year period.

Methods—Parents of 152 children diagnosed as ADHD (ages 7–11 years) completed the CBCL.
Ninety of these parents completed it again 9 years later as part of a comprehensive evaluation of
Axis I and II diagnoses as assessed using semi-structured interviews. As previously proposed, the
CBCL-JBD phenotype was defined as T-scores of 70 or greater on the Attention Problems,
Aggression, and Anxiety/Depression subscales.

Results—The CBCL-JBD phenotype was found in 31% of those followed but only 4.9% of the
sample continued to meet the phenotype criteria at follow up. Only two of the sample developed
Bipolar Disorder by late adolescence and only one of those had the CBCL-JBD profile in
childhood. The proxy did not predict any Axis I disorders. However, the CBCL-JBD proxy was
highly predictive of later personality disorders.
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Limitations—Only a subgroup of the original childhood sample was followed. Given this sample
was confined to children with ADHD, it is not known whether the prediction of personality
disorders from CBCL scores would generalize to a wider community or clinical population

Conclusions—A positive CBCL-JBD phenotype profile in childhood does not predict Axis I
Disorders in late adolescence; however, it may be prognostic of the emergence of personality
disorders.
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Introduction
The diagnosis of pediatric or juvenile bipolar disorder (JBD) is among the most
controversial and contentiously debated diagnoses in modern child psychiatry (Carlson et
al., 2003). Disagreement exists in how to define it, at what age to identify it, and whether it
is equivalent or related to the more traditional diagnosis of bipolar disorder in adulthood.
Variability in how to diagnose JBD has added to the controversy in that some researchers
have proposed that the diagnosis in children should include the presence of affective storms,
irritability, and rapid, ultrarapid, and ultradian cycling as opposed to episodic states
(Hechtman and Greenfield, 1997; NIMH, 2001). Liebenluft and colleagues (2003) suggest
using a phenotypic system for classifying juvenile mania consisting of a narrow phenotype
(somewhat narrower than the DSM criteria), two intermediate phenotypes, and a broad
phenotype (including those with greater variability in symptoms) in order to encourage
consistency and ease for comparisons across studies. Others have suggested using the term
JBD-NOS to identify children with variable manic-like presentations (NIMH, 2001). Along
with the expanded criteria for JBD, over the last decade, psychometric instruments have
been proposed to assist with differential diagnoses (see Youngstrom and Duax, 2005;
Youngstrom and Youngstrom, 2005 for excellent reviews). In particular, an algorithm from
the Child Behavior Checklist (CBCL; Achenbach, 1991) has been proposed as a useful
diagnostic tool. Biederman and colleagues (1995) found excellent convergence between the
CBCL subscales of Delinquent Behavior, Aggressive Behavior, Somatic Complaints,
Anxious/Depressed, and Thought Problems and the diagnosis of mania in children. Since
this publication, there has been a growing interest in the diagnostic utility and discriminant
validity of the CBCL in identifying what has been coined the “CBCL-JBD phenotype”. The
CBCL-JBD phenotype is defined by a profile of T-scores above 70 on the Anxious/
Depressed, Aggression, and Attention Problems subscales. This profile has been found to be
common in individuals diagnosed as JBD based on semi-structured interviews (Mick et al.,
2003) and Biederman et al, based on 7 year longitudinal data, reported that the phenotype
predicts JBD and its associated impairments (Biederman et al., 2009). Moreover, it has been
suggested that this profile can distinguish youth with the CBCL –JBD phenotype from those
with ADHD only, suggesting discriminant validity of the measure. Faraone et al (2005),
using a sample of 243 ADHD probands, 229 non-ADHD controls, and their 410 siblings,
used ROC analyses to determine that the CBCL-JBD phenotype was a highly efficient way
to identify subjects with a current diagnosis of JBD. Hudziak et al (2005) estimated that in
their sample of Dutch twins, the prevalence of this phenotype occurs in approximately 1% of
children of all ages sampled (7, 10 & 12 years). When a Latent class analysis (LCA)
approach was used, 4% of girls and 5% of boys were found to be consistent with this
phenotype (Althoff et al., 2006). This research group has also shown stability of the
phenotype across time (Boomsma et al., 2006), with genetic factors accounting for the
majority of the variance in stability (Boomsma et al., 2006). Although the size of the Dutch
sample is impressive, there are no data as to whether the children who have the CBCL-JBD
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phenotype actually meet criteria for JBD, or subsequently develop bipolar disorder or other
psychiatric disorders later in life.

The utility of the CBCL in the clinical identification of mania and discrimination of children
with JBD and ADHD has also been questioned. For example, Youngstrom et al (2005)
found that in their low-income community sample of 3086 archival cases, the CBCL was not
a good indicator of JBD. Using logistic regression, they found that elevated scores on the
Externalizing problems scale of the CBCL provided the best indicator of bipolar cases, with
no other scale or combination of subscales accounting for additional significant variance.
Although their CBCL profiles were similar to those of other research groups, there was also
considerable variability in the profile within their JBD sample. Further, a high percentage of
the profiles among those with other disorders (e.g., ADHD, ODD, CD without BD) also had
the CBCL-JBD profile.

In a sample of 1346 twins, Volk and Todd (2007) found that among those who had the
CBCL-JBD phenotype, none were diagnosed with JBD. Rather, the phenotype more closely
matched those diagnosed with ADHD. Nevertheless, it was associated with more frequently
endorsed suicidal behaviors. Likewise, Kahana et al (2003) found that youth with JBD
showed elevations on several CBCL subscales (i.e., Delinquent, Aggressive, Withdrawn, &
Anxious/Depressed) as compared with children who had ADHD, and concluded that the
diagnostic utility of the CBCL for identifying JBD was limited. Similarly, Diler and
colleagues (2008) reported that children with elevations on the Young Mania Rating Scale
had elevations on all CBCL subscales, including the proposed CBCL-JBD subscales.
However, only the Thought Problems subscale showed good predictability of mania
symptoms. Consistent with these findings, Ayer et al (2009) have also suggested, based on a
broad nationally representative sample of 2029 children, that the CBCL-JBD appears related
to severe psychopathology but not to one specific syndrome.

Furthermore, even when the CBCL appears to discriminate between JBD and other samples,
the pattern of elevations is not always consistent. For example, Geller et al (1998) and
Biederman et al (1995) found significant differences between their JBD and ADHD groups
on almost all of the CBCL subscales. Hazell et al (1999) showed that boys with both JBD
and ADHD had higher mean ratings on some of the CBCL subscales as compared with boys
with only ADHD; however, it was not on the subscales consistent with the CBCL-JBD
phenotype (Withdrawn, Thought Problems, Delinquent Behaviors, and Aggressive
Behaviors). Similarly, Dienes et al (2002), using the WASHU-K-SADS as the diagnostic
tool, determined that their sample of children of bipolar parents differed from the ADHD
group, not on the CBCL-JBD phenotype, but rather on the Aggressive Behaviors,
Withdrawn, and Anxious/Depressed subscales. A Brazilian sample ascertained from a chart
review of patients under 15 found that those CBCL subscales that showed differences
between those diagnosed with JBD and those diagnosed with ADHD were the Anxious/
Depressed, Delinquent Problems, and Aggressive Behavior subscales (Tramontina et al.,
2003). Diler and colleagues (2007) found that their ADHD+JBD group was different from
an ADHD group on the Anxious/Depressed, Social Problems, Thought Problems, and
Aggression subscales. Thus, although elevations on the CBCL are common findings in JBD
research, the specificity is questionable.

Based on these disparities in results, it seems unlikely that the CBCL-JBD phenotype is an
accurate or specific indicator of JBD although it may depend on how JBD is defined. It
appears that the more consistent the criteria are with narrower definitions of JBD phenotype,
the less useful the CBCL-JBD phenotype is for diagnosis. Nevertheless, the CBCL-JBD
phenotype does seem to identify a subgroup of children with severe psychopathology
characterized by a mixture of externalizing and internalizing difficulties. Yet, it remains
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unclear exactly who these children are, and perhaps more importantly, what is the clinical
significance of such a profile. Among children with ADHD in the MTA Study, those with
and without the CBCL-JBD phenotype did not differ in response to treatment with stimulant
medication (Galanter et al. 2003). Yet, it is possible that the presence of the CBCL-JBD
phenotype during childhood predicts some unique pattern of Axis I and/or Axis II
morbidities in adulthood. Indeed, secondary data analyses from a longitudinal cohort
conducted by Meyer et al (2009) reported that non-referred youth at risk for major
depression who also displayed the CBCL-JBD phenotype, were at greater risk for ongoing
comorbidity and impairment across a range of areas of functioning including cluster B
personality disorders; however, the phenotype was not predictive of specific DSM disorders.
Similarly, a 6-year follow-up study of children with ADHD found no differences in rates of
Axis I or Axis II disorders between those with and without manic symptoms in childhood,
although those with childhood manic symptoms were judged to have poorer global
functioning at outcome (Hazell et al. 2003). No other studies have investigated the role that
the phenotype might play in predicting Axis II psychopathology and it is quite possible that
the specific nature of the sample in which the CBCL-JBD is being examined has an impact
on findings.

We sought to expand the literature by investigating the long-term outcomes of children with
ADHD who did and did not have CBCL-JBD phenotype by assessing both Axis I and Axis
II disorders. This study identified individuals with the CBCL-JBD phenotype in a clinically-
referred longitudinal sample of children with ADHD who were reevaluated 9 years later
using the CBCL and semi-structured interviews which generated both Axis I and Axis II
diagnoses at outcome. The primary aims were to determine the degree to which the CBCL-
JBD phenotype 1) represents a temporally stable trait from childhood through late
adolescence/early adulthood, 2) is predictive of later Axis I disorders, and 3) is predictive of
the emergence of personality disorders during late adolescence/early adulthood.

Method
Participants

As part of their participation in a research protocol focusing on biological correlates of
ADHD that was conducted between 1990 and 1997, 152 children (133 male; 87.5%),
ranging in age from 7 – 11 years (mean = 9.03; SD = 1.31), were rated by their parents using
the Child Behavior Checklist (CBCL; Achenbach, 1991) and their teachers using the IOWA
Conners (Loney and Milich, 1982). In addition, parents were interviewed using the
Diagnostic Interview Schedule for Children (DISC; Costello et al., 1985). Among these
children, whose ascertainment is described in detail in publications based exclusively on
childhood characteristics (Halperin et al., 2003; Halperin et al., 1994), all met diagnostic
criteria for ADHD. In addition, 76 had comorbid oppositional-defiant disorder (ODD; 50%),
46 (30.3%) met criteria for comorbid conduct disorder (CD); 46 (30.3%) met criteria for an
anxiety disorder, and 18 (11.8%) met criteria for a comorbid mood disorder, only one of
whom had bipolar disorder as defined by DSM-IV. The sample was ethnically-diverse,
consisting of 33 (21.7%) Caucasians, 39 (25.7%) African-Americans, 63 (41.4%) Hispanics,
and 17 (11.2%) children of mixed or other ethnicity. Overall, the sample was urban and of
lower to middle class socioeconomic status, with a substantial proportion of the families at
or below the poverty line.

Among these original participants, 90 (59.2%) participated in a follow-up evaluation on
average 9.27 years later (SD = 1.75 yrs.; range = 6.30 – 15.38 yrs.) when they had a mean
(SD; range) age of 18.36 (1.80; 15.55 – 26.29) years. Those who were and were not assessed
at follow-up did not differ significantly with regard to age at initial evaluation, sex (87.1%
vs. 87.8% male), rates of childhood comorbid diagnoses, any CBCL subscale or the
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combined CBCL-JBD score, or teacher-rated IOWA Conners score at initial assessment (all
p > . 10). Notably, however, those who participated in the follow-up were from a somewhat
higher socioeconomic strata (Nakao and Treas, 1994) during childhood (p = .04). Childhood
characteristics of those who were and were not followed are presented in Table 1.

All procedures were approved by the Institutional Review Boards of the participating
institutions. Written informed consent was obtained from participants above 18 years-old
and the parents of those under 18 years; assent was obtained from youth under 18 years-old.

Follow-up Assessment Measures
At follow-up, participants received a comprehensive psychiatric evaluation which included,
in most cases, parent and self-reports on the 2001 version of the CBCL (n = 81) and Youth
Self-report (YSR; n = 76), respectively (Achenbach & Rescoria, 2001). To determine
current psychiatric diagnoses at follow-up, both parents and the youths were interviewed by
either Ph.D.-level psychologists or by trained graduate students. The Kiddie-SADS-PL
(Kaufman et al., 1996) was used to make Axis-I diagnostic determinations and the SCID-II
(First et al., 1997) for the determination of Axis-II personality disorders as defined by DSM-
IV. Diagnoses were formulated by combining parent and youth reports following a case
presentation to the research team which included a licensed psychologist and a board
certified child psychiatrist. The research team was blind to all childhood data at the time of
diagnostic formulation.

Data Analysis
A “bipolar proxy” dimension was calculated for each participant by summing the Attention
Problems, Aggression, and Anxiety/Depression T-scores from his/her parents’ rating on the
CBCL at baseline. To determine the degree to which this proxy score represents a
temporally stable trait, Spearman rho correlations, which do not assume a normal
distribution of scores, were calculated to examine its relation to analogous proxy scores
derived from the CBCL and YSR scores obtained at follow-up.

The predictive utility of bipolar proxy scores for psychopathology at follow-up was assessed
dimensionally using separate logistic regression models in which the proxy score served as
the predictor variable and the Axis I and Axis II diagnoses served as the dependent
measures. Subsequently, a series of logistic regressions were performed, in which the
predictor variable (bipolar proxy score) was dichotomized to establish groups of children
who did and did not meet criteria for the “CBCL-JBD phenotype” (i.e., T-scores on the
Attention Problems, Aggression, and Anxiety/Depression scales equal to or greater than 70).
Adolescent/young adult diagnoses again served as the dependent measures. Due to the
relatively low base rates of individual personality disorders at follow-up, all analyses of
Axis II disorders focused on clusters, as defined in DSM-IV (i.e., A, B, and C), and the
presence of “Any personality disorder.” The magnitude of the association between the
bipolar proxy classification and diagnosis (i.e., effect size) was determined by transforming
the absolute value of the standardized regression coefficient (β) for each factor into an odds
ratio (OR).

Results
Stability of Proxy Scores and Relation to Childhood Comorbidity

Not surprisingly, bipolar proxy scores as ascertained via parent CBCL and youth YSR
reports at follow-up were significantly lower than those derived from parent ratings in
childhood (both t > 7.50, p < .001). This decrease in severity was not specific to the CBCL-
JBD; almost all CBCL and YSR scores reported in adolescence were significantly lower
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than those reported by parents in childhood. In childhood, 31% of the children in the sample
met the criterion of T-scores of 70 or greater on the Attention Problems, Aggression, and
Anxiety/Depression subscales as rated by parents on the CBCL. Notably, meeting this
threshold was significantly associated with higher rates of ODD (p = .002), CD (p = .002),
mood (p < .001) and anxiety (p = .008) disorders in childhood. At follow-up far fewer youth
met criteria for a positive CBCL-JBD; 4.9% (4/81) based on parent report and 5.3% (4/76)
based on self-report. Dimensional proxy scores derived from parent (rs = 0.325, p = .003)
but not youth (rs = 0.147, p > .10), reported 9 years later, were significantly correlated with
those ascertained in childhood. Among the seven individuals who met the categorical T-
score cut-off at outcome (3 by parent-report; 3 by self-report; 1 by both), four (57%) were
similarly classified in childhood (χ2 = 2.45, p = .12).

Predictive Utility
Axis I Diagnoses—Logistic regression analyses assessing the predictive validity of the
bipolar proxy, as assessed during childhood, were conducted using the presence of persisting
ADHD diagnosis, CD/ASPD, a mood disorder, an anxiety disorder and a substance use
disorder (SUD) as the dependent measures. Irrespective of whether the bipolar proxy was
characterized as a dimensional variable or a categorical variable, the childhood measure did
not significantly predict the presence of any Axis I disorder (all p > .20). Further, there was
no significant difference in the mean number of Axis 1 diagnoses at outcome in individuals
who did (mean = 1.79, SD = 1.45) and did not (mean = 1.66, SD = 1.33) meet criteria for the
bipolar proxy in childhood (t(88) = 0.40, p > .10). Analyses were not conducted specifically
using mania or bipolar disorder at outcome because only two participants met criteria (one
bipolar II; one bipolar NOS). One of these two participants met criteria for the CBCL-JBD
phenotype in childhood. Table 2 shows the relations between the CBCL-JBD phenotype and
Axis I disorders 9 years later.

Axis II Diagnoses—A clear pattern emerged with regard to Axis II disorders in
adolescence/young adulthood. In particular, childhood bipolar proxy scores were
significantly predictive of the presence of a Cluster C personality disorder irrespective of
whether the predictor variable was dimensional or categorical. In addition, there was a trend
(p < .10) such that higher bipolar proxy scores during childhood were associated with
elevated rates of Cluster B diagnoses at follow-up. Table 3 shows the relations between the
categorical (yes/no) CBCL-JBD phenotype and Axis II Personality Disorders 9 years later.
Overall, the CBCL-JBD phenotype in childhood was associated with not only increased
likelihood of having a personality disorder at outcome, but also with the number of
personality disorders present at follow-up (t = 3.11, p = .003).

The predictive utility of the CBCL-JBD phenotype for identifying individual children with
ADHD who are at greatest risk for developing later personality disorders was assessed
further by examining indices of sensitivity, specificity, positive (PPP) and negative (NPP)
predictive power. These later analyses, which are presented in Table 4, were limited to
Cluster C and the presence of “Any Personality Disorder,” both of which demonstrated
significant associations with the childhood CBCL-JBD phenotype (see Table 3). Sensitivity
values (the proportion with the disorder that was correctly identified) are generally modest,
although 2/3 of those who went on to develop Cluster C disorders did have the CBCL-JBD
phenotype in childhood (sensitivity = .67). Perhaps more notable is that 2/3 of those with the
CBCL-JBD phenotype in childhood went on to develop at least one personality disorder
(PPP = .68) and 2/3 of those without the CBCL-JBD phenotype in childhood did not
develop a personality disorder 9 years later (NPP = .65), although it should be noted that
indices of PPP and NPP are closely linked to base rates of the disorders in the sample.
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Discussion
Our aim was to study the predictive utility of the CBCL-JBD phenotype (defined as T
scores>70 on the Attention, Aggression and Anxiety/depression subscales) in a sample of
children identified in pre-adolescence with ADHD. These children were assessed again
nearly 10 years later across Axis I and II diagnoses. In this sample, we found that while a
third of the sample had the CBCL-JBD phenotype in pre-adolescence, only one of them met
criteria for the DSM-IV definition of JBD as assessed at that same time point. Further, the
number of youth meeting criteria for the CBCL-JBD phenotype dropped substantially at
follow-up and only one of these individuals developed Bipolar Disorder by late adolescence,
indicating that this phenotype shows poor predictive utility for Bipolar Disorder. It was also
not predictive of any Axis I disorder, and this does not seem to be due to limited power as
effects sizes, as measured by odds ratios, were all quite low (all Axis I OR < 2.0). These
findings are similar to those reported by Hazell et al. (2003) who also found a reduction in
CBCL scores at follow-up and a lack of predictive utility for later Axis I disorders.
However, unlike Hazell et al. (2003), we found that the profile was more likely to be found
within those who went on to develop one or more personality disorders, most particularly
those with Cluster C, suggesting the CBCL-JBD phenotype may be identifying a trait that is
relatively stable, even though it seems not to be Bipolar Disorder.

These findings are consistent with the results of other studies investigating the CBCL-JBD
phenotype (Volk and Todd, 2007; Youngstrom et al., 2005) which indicate that the
phenotype is not specific to Bipolar Disorder. The fact that nearly a third of our childhood
sample met criteria for the CBCL-JBD phenotype, but almost none met DSM-IV criteria for
JBD, suggests that the CBCL-JBD phenotype should be used very cautiously, if at all, for
screening for mania in childhood (Biederman et al., 1995; Faraone et al., 2005). Further,
given, in our sample, the high rate of having the CBCL-JBD phenotype during childhood,
but the low rate of Bipolar Disorder at outcome, our findings are not consistent with 7 year
longitudinal data indicating that the CBCL-JBD phenotype predicts subsequent Bipolar
Disorder (Biederman et al., 2009). We found the diagnostic accuracy of the CBCL-JBD
phenotype to be low for Axis I disorder outcomes and, like Meyer et al (2009) and Ayer et al
(2009), we did not find that it maps onto specific DSM-IV classifications. Interestingly,
Meyer et al found that the CBCL-JBD phenotype identified children at risk for long term
emotional and ongoing psychiatric symptomatology in a 23 year follow-up study of children
at risk for mood disorders. We found similar risk associated with the phenotype despite
having investigated a very different sample. The high rate of personality disorders (45.6%)
in this sample identified at follow-up is also consistent with the literature. For example, Rey
and colleagues found that 36% of their sample of ADHD children had a Cluster B
personality disorder in young adulthood, a rate similar to the 30% we found in our sample.
Miller and colleagues (2007) found that ADHD was associated with an excess of both
Cluster B (20.3%–47.4%) and C (15.8%–23.4%) personality disorder in their sample of
adults with ADHD. Consistent with this finding, one retrospective study examining the
question of whether patients with Borderline Personality Disorder have a retrospective
history of ADHD found a positive association in 60% of cases (Fossati et al., 2002).

It is possible that the CBCL-JBD phenotype may be identifying a temperamental profile
predictive of later personality disorder as well as on-going psychopathology. Despite the low
rate of persistence of the categorically-defined phenotype, our results did show a positive
correlation across the two assessment periods over 9 years apart, suggesting some stability
of the phenotype over time. Moreover, two thirds of those in our sample who met criteria for
the CBCL-JBD phenotype went on to meet criteria for at least one personality disorder by
late adolescence/early adulthood. Consistent with Ayer et al (2009), the symptoms endorsed
in childhood may simply be reflecting an ongoing and stable pattern of difficulty regulating

Halperin et al. Page 7

J Affect Disord. Author manuscript; available in PMC 2012 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



emotion, aggressive impulses, and other impulsive drives. However, despite the increased
odd’s ratios for those with a positive CBCL-JBD phenotype in those with personality
disorders, the phenotype is at best a marker for those at increased risk.

Our results must be interpreted in the context of several limitations. First, and most
importantly, a substantial subgroup of our original childhood sample (41%) was lost to
follow-up. Although those who did and did not participate in the follow-up were not
significantly different on any of the key childhood clinical measures, they did differ
somewhat in socioeconomic status. As such, those who participated in the follow-up study
may not have been fully representative of the childhood sample. Importantly, however, those
who were and were not included in the follow-up study did not differ in the childhood
CBCL-JBD profile score (p > .40). Thus, we believe that the results, which focus on the
relations between the childhood CBCL-JBD profile and psychiatric outcomes that were
derived from the followed subsample, are likely to be representative of what would have
been obtained had the larger sample been successfully followed. Nevertheless, we cannot
rule-out the possibility that the difference in childhood SES is in some way influencing our
results or that our limited sample size resulted in some failures to detect real associations.

The original sample was assessed in the early 1990s, before the diagnosis of Bipolar
Disorder NOS was fully conceptualized and more frequently used (NIMH, 2001). As such,
we may have had children with this mood presentation, but that it was not identified.
However, Bipolar Disorder was considered as a possible diagnosis during the follow-up
assessment, and as such, we presumably would have captured it at this time point if it were
present. Notably, our rates of Bipolar Disorder at follow-up are comparable to those reported
in some longitudinal studies of ADHD (Barkley et al., 2008; Biederman et al., 2006a; Weiss
et al., 1985), but not all (Biederman et al., 2006b; Tillman & Geller 2006), and the rates are
not consistent with those reported as part of the National Comorbidity Survey (Kessler et al.,
2006). It is possible that youth in our sample with vulnerability for Bipolar Disorder might
simply not have expressed it, since this disorder can first appear in early adulthood or even
later. Further follow up investigation would be required to eliminate this possibility.

In addition to the above limitations, the low base rate of JBD in our sample limits our ability
to draw conclusions about how prominent the CBCL-JBD phenotype is within a sample that
is either bipolar at initial assessment or at follow-up. It is also possible that, since the CBCL
was completed during an assessment for ADHD, the responses of the parents may have
focused primarily on levels of distress associated with parenting a child with ADHD
symptoms, and minimized other problems.

Further, the fact that our participants were selected for the presence of ADHD implies that
we cannot generalize these results to a wider community population, thereby limiting the
external validity of the findings. It is possible that the high rate of personality disorders
being identified in those with the CBCL-JBD phenotype is more specific to the subsample
of youth with ADHD than it would be in the wider clinical population. However, the nature
of our sample can also be seen as a strength as it enabled us to test the specificity of the
proposed phenotype in a group of children not specifically recruited for JBD. It is highly
likely that most children meeting criteria for the CBCL-JBD phenotype, which requires a
CBCL Attention Problems score of greater than 70, will meet criteria for ADHD irrespective
of the presence of JBD.

Finally, it is important to comment on the practice of diagnosing personality disorders in
adolescents. As indicated in DSM-IV, personality disorders commonly emerge during
adolescence, but by definition, the traits must be stable, of long duration and enduring. As
such, while personality disorders can be diagnosed in children and adolescents (50% of our
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sample was below the age of 18 years), traits identified in youth may not persist unchanged
into adult life. Nevertheless, we applied strict DSM-IV criteria to ensure that in all cases the
features were present for at least one year and not better accounted for by the presence of an
Axis I disorder.

Despite these limitations, there are several clear conclusions that can be drawn from this
study. First, meeting criteria for the CBCL-JBD phenotype is not uncommon among
clinically-referred children with ADHD. Second, the CBCL-JBD phenotype in childhood
does not predict the emergence of Bipolar Disorder or any axis I disorder by late
adolescence in an ADHD sample. Third, despite points one and two above, the CBCL-JBD
phenotype seems to be clinically meaningful, as it appears to portend risk for other
psychiatric disorders, specifically personality disorders. As such, consistent with Ayer et al’s
(2009) conclusions, the CBCL-JBD phenotype may be a useful prognostic indicator that is
merely in need of a name change.

Acknowledgments
The authors acknowledge the valuable administrative assistance of Tobey Busch and Dana Barowsky, and
assistance with data collection from Virginia DeSantis and Joey Trampush.

Role of Funding Source

Funding for this study was provided by NIMH Grants RO1 MH046448 and RO1 MH060698; the NIMH had no
further role in study design; in the collection, analysis and interpretation of data; in the writing of the report; and in
the decision to submit the paper for publication.

References
Achenbach, TM. Manual for the child behavior check list/4-18 and 1991 profile. Burlington:

University of Vermont; 1991.
Achenbach, TM.; Rescorla, LA. Manual for the ASEBA School-Age Forms & Profiles. Burlington,

VT: University of Vermont, Research Center for Children, Youth, & Families; 2001.
Althoff RR, Rettew DC, Faraone SV, Boomsma DI, Hudziak JJ. Latent Class Analysis Shows Strong

Heritability of the Child Behavior Checklist-Juvenile Bipolar Phenotype. Biol. Psychiatry. 2006;
60:903–911. [PubMed: 16650832]

Ayer L, Althoff R, Ivanova M, Rettew D, Waxler E, Sulman J, Hudziak J. Child Behavior Checklist
Juvenile Bipolar Disorder (CBCL-JBD) and CBCL Posttraumatic Stress Problems (CBCL-PTSP)
scales are measures of a single dysregulatory syndrome. J. Child Psychol. Psychiatry. 2009;
50:1291–1300. [PubMed: 19486226]

Barkley, RA.; Murphy, KR.; Fischer, M. ADHD in adults: What the science says. New York: The
Guilford Press; 2008.

Biederman J, Monuteaux MC, Mick E, Spencer T, Wilens TE, Klein KL, Price JE, Faraone SV.
Psychopathology in females with attention- deficit/hyperactivity disorder: a controlled, five-year
prospective study. Biol. Psychiatry. 2006a; 60:1098–1105. [PubMed: 16712802]

Biederman J, Monuteaux MC, Mick E, Spencer T, Wilens TE, Silva JM. Young adult outcome of
attention deficit hyperactivity disorder: a controlled 10-year follow-up study. Psychol. Med. 2006b;
36:167–179. [PubMed: 16420713]

Biederman J, Petty CR, Monuteaux MC, Evans M, Parcell T, Faraone SV, Wozniak J. The Child
Behavior Checklist-Pediatric Bipolar Disorder profile predicts a subsequent diagnosis of bipolar
disorder and associated impairments in ADHD youth growing up: A longitudinal analysis. J. Clin.
Psychiatry. 2009; 70:732–740. [PubMed: 19389330]

Biederman J, Wozniak J, Kiely K, Ablon S, Faraone S, Mick E, Mundy E, Kraus I. CBCL clinical
scales discriminate prepubertal children with structured interview-derived diagnosis of mania from
those with ADHD. J. Am. Acad. Child Adolesc. Psychiatry. 1995; 34:464–471. [PubMed: 7751260]

Halperin et al. Page 9

J Affect Disord. Author manuscript; available in PMC 2012 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Boomsma DI, Rebollo I, Derks EM, Van Beijsterveldt TCEM, Althoff RR, Rettew DC, Hudziak JJ.
Longitudinal Stability of the CBCL-Juvenile Bipolar Disorder Phenotype: A Study in Dutch
Twins. Biol. Psychiatry. 2006; 60:912–920. [PubMed: 16735031]

Carlson GA, Jensen PS, Findling RL, Meyer RE, Calabrese J, DelBello MP, Emslie G, Flynn L,
Goodwin F, Hellander M, Kowatch R, Kusumakar V, Laughren T, Leibenluft E, McCracken J,
Nottelmann E, Pine D, Sachs G, Shaffer D, Simar R, Strober M, Weller EB, Wozniak J,
Youngstrom EA. Methodological issues and controversies in clinical trials with child and
adolescent patients with bipolar disorder: Report of a consensus conference. J. Child Adolesc.
Psychopharmacol. 2003; 13:13–27. [PubMed: 12804123]

Costello E, Edelbrock C, Costello A. Validity of the NIMH Diagnostic Interview Schedule for
Children: a comparison between psychiatric and pediatric referrals. J. Abnorm. Child Psychol.
1985; 13:579–595. [PubMed: 4078188]

Dienes KA, Chang KD, Blasey CM, Adleman NE, Steiner H. Characterization of children of bipolar
parents by parent report CBCL. J. Psychiatr. Res. 2002; 36:337–346. [PubMed: 12127602]

Diler RS, Uguz S, Saydaoglu G, Erol N, Avci A. Differentiating bipolar disorder in Turkish
prepubertal children with attention-deficit hyperactivity disorder. Bipolar Disord. 2007; 9:243–
251. [PubMed: 17430299]

Diler RS, Uguz S, Seydaoglu G, Avci A. Mania profile in a community sample of prepubertal children
in Turkey. Bipolar Disord. 2008; 10:546–553. [PubMed: 18452451]

Faraone SV, Althoff RR, Hudziak JJ, Monuteaux M, Biederman J. The CBCL predicts DSM bipolar
disorder in children: A receiver operating characteristic curve analysis. Bipolar Disord. 2005;
7:518–524. [PubMed: 16403177]

First, M.; Gibbon, M.; Spitzer, R.; Williams, J.; Benjamin, L. Structured Clinical Interview for DSM-
IV Axis II Personality Disorders (SCID-II). Washington, D.C.: American Psychiatric Press; 1997.

Fossati A, Novella L, Donati D, Donini M, Maffei C. History of childhood attention deficit/
hyperactivity disorder symptoms and borderline personality disorder: A controlled study. Compr.
Psychiatry. 2002; 43:369–377. [PubMed: 12216012]

Galanter CA, Carlson GA, Jensen PS, Greenhill LL, Davies M, Li W, Chuang SZ, Elliott GR, Arnold
LE, March JS, Hechtman L, Pelham WE, Swanson JM. Response to Methylphenidate in Children
with Attention Deficit Hyperactivity Disorder and Manic Symptoms in the Multimodal Treatment
Study of Children with Attention Deficit Hyperactivity Disorder Titration Trial. J. Child Adolesc
Psychopharmacol. 2003; 13:123–136. [PubMed: 12880507]

Geller B, Warner K, Williams M, Zimerman B. Prepubertal and young adolescent bipolarity versus
ADHD: Assessment and validity using the WASH-U-KSADS, CBCL and TRF. J. Affect. Disord.
1998; 51:93–100. [PubMed: 10743842]

Halperin JM, Schulz KP, McKay KE, Sharma V, Newcorn JH. Familial correlates of central
serotonergic function in children with disruptive behavior disorders. Psychiatry Res. 2003;
119:205–216. [PubMed: 12914892]

Halperin JM, Sharma V, Siever LJ, Schwartz ST, Matier K, Wornell G, Newcorn JH. Serotonergic
function in aggressive and non-aggressive boys with attention-deficit hyperactivity disorder. Am.
J. Psychiatry. 1994; 151:243–248. [PubMed: 8296897]

Hazell PL, Lewin TJ, Carr VJ. Confirmation that Child Behavior Checklist clinical scales discriminate
juvenile mania from attention deficit hyperactivity disorder. J. Paediatr. Child Health. 1999;
35:199–203. [PubMed: 10365361]

Hazell PL, Carr V, Lewin TJ, Sly K. Manic Symptoms in Young Males With ADHD Predict
Functioning But Not Diagnosis After 6 Years. J Amer Acad Child Adolesc Psychiatry. 2003;
42:552–560. [PubMed: 12707559]

Hechtman L, Greenfield B. Juvenile onset bipolar disorder. Curr. Opin. Pediatr. 1997; 9:346–353.
[PubMed: 9300191]

Hudziak JJ, Althoff RR, Derks EM, Faraone SV, Boomsma DI. Prevalence and genetic architecture of
child behavior checklist-juvenile bipolar disorder. Biol. Psychiatry. 2005; 58:562–568. [PubMed:
16239161]

Kahana SY, Youngstrom EA, Findling RL, Calabrese JR. Employing parent, teacher, and youth self-
report checklists in identifying pediatric bipolar spectrum disorders: An examination of diagnostic

Halperin et al. Page 10

J Affect Disord. Author manuscript; available in PMC 2012 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



accuracy and clinical utility. J. Child Adolesc. Psychopharmacol. 2003; 13:471–488. [PubMed:
14977460]

Kaufman, J.; Birmaher, B.; Brent, D.; Rao, U.; Ryan, N. Dept of Psychiatry. Pittsburgh, PA:
University of Pittsburgh School of Medicine; 1996. The Schedule for Affective Disorders and
Schizophrenia for School-Age Children Present and Lifetime Version (version l.0).

Kessler RC, Adler L, Barkley R, Biederman J, Conners CK, Demler O, Faraone SV, Greenhill LL,
Howes MJ, Secnik K, Spencer T, Ustun TB, Walters EE, Zaslavsky AM. The prevalence and
correlates of adult ADHD in the United States: results from the National Comorbidity Survey
Replication. Am. J. Psychiatry. 2006; 163:716–723. [PubMed: 16585449]

Leibenluft E, Charney DS, Towbin KE, Bhangoo RK, Pine DS. Defining clinical phenotypes of
juvenile mania. Am. J. Psychiatry. 2003; 160:430–437. [PubMed: 12611821]

Loney J, Milich R. Hyperactivity, inattention, and aggression in clinical practice. Advances in
Developmental and Behavioral Pediatrics. 1982; 3:113–147.

Meyer SE, Carlson GA, Youngstrom E, Ronsaville DS, Martinez PE, Gold PW, Hakak R, Radke-
Yarrow M. Long-term outcomes of youth manifested the CBCL-Pediatric Bipolar Disorder
phenotype during childhood and/or adolescence. J. Affect. Disord. 2009; 113:227–235. [PubMed:
18632161]

Mick E, Biederman J, Pandina G, Faraone SV. A preliminary meta-analysis of the Child Behavior
Checklist in pediatric bipolar disorder. Biol. Psychiatry. 2003; 53:1021–1027. [PubMed:
12788247]

Miller TW, Nigg JT, Faraone SV. Axis I and II comorbidity in adults with ADHD. J. Abnorm.
Psychol. 2007; 116:519–528. [PubMed: 17696708]

Nakao K, Treas J. Updating occupational prestige and socioeconomic scores: How the new measures
measure up. Sociological Methodology. 1994; 24:1–72.

NIMH. National institute of mental health research roundtable on prepubertal bipolar disorder. J. Am.
Acad. Child Adolesc. Psychiatry. 2001; 40:871–878. [PubMed: 11501685]

Tillman R, Geller B. Controlled study of switching from attention- deficit/hyperactivity disorder to a
prepubertal and early adolescent bipolar I disorder phenotype during 6-year prospective follow-up:
Rate, risk, and predictors. Dev Psychopathol. 2006; 18(04):1037–1053. [PubMed: 17064428]

Tramontina S, Schmitz M, Polanczyk G, Rohde LA. Juvenile bipolar disorder in Brazil: Clinical and
treatment findings. Biol. Psychiatry. 2003; 53:1043–1049. [PubMed: 12788249]

Volk HE, Todd RD. Does the Child Behavior Checklist juvenile bipolar disorder phenotype identify
bipolar disorder? Biol. Psychiatry. 2007; 62:115–120. [PubMed: 16950211]

Weiss G, Hechtman L, Milroy T, Perlman T. Psychiatric Status of Hyperactives As Adults - A
Controlled Prospective 15-Year Follow-Up of 63 Hyperactive-Children. J. Am. Acad. Child
Adolesc. Psychiatry. 1985; 24:211–220.

Youngstrom E, Youngstrom JK, Starr M. Bipolar diagnoses in community mental health: Achenbach
child behavior checklist profiles and patterns of comorbidity. Biol. Psychiatry. 2005; 58:569–575.
[PubMed: 15950197]

Youngstrom EA, Duax J. Evidence-based assessment of Pediatric Bipolar Disorder, Part I: Rate and
family history. J. Am. Acad. Child Adolesc. Psychiatry. 2005; 44:712–717. [PubMed: 15968241]

Youngstrom EA, Youngstrom JK. Evidence-Based Assessment of Pediatric Bipolar Disorder, Part II:
Incorporating Information From Behavior Checklists. J. Am. Acad. Child Adolesc. Psychiatry.
2005; 44:823–828. [PubMed: 16034285]

Halperin et al. Page 11

J Affect Disord. Author manuscript; available in PMC 2012 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Halperin et al. Page 12

Table 1

Comparison of Baseline Status between Subjects Followed and Not Followed

Followed
N=90

Not Followed
N=62

Mean SD Mean SD

Age at initial assessment (in years) 9.1 1.3 8.9 1.3

Socioeconomic status in childhood* 36.3 17.8 30.1 13.5

Teacher IOWA Conners Inattention/Overactivity 11.3 3.2 10.7 3.0

Teacher IOWA Conners Oppositional/Defiant 8.1 4.7 8.1 4.5

Parent Ratings – CBCL T-scores

    Externalizing 69.4 11.4 67.4 10.2

    Internalizing 65.2 11.9 64.2 9.8

    Withdrawn 61.7 10.8 62.1 10.3

    Somatic 60.8 9.5 59.1 8.9

    Anxiety/Depression 66.8 12.2 64.7 10.3

    Social Problems 69.0 10.9 67.5 10.8

    Thought Problems 62.4 11.0 64.7 11.3

    Attention Problems 72.3 10.0 73.4 8.2

    Delinquency 67.8 9.6 65.8 8.4

    Aggression 71.6 13.7 69.0 12.7

    CBCL-JBD 210.7 32.1 207.1 25.5

Comorbid Diagnosis** % # % #

    ODD (no CD) 51.1 46 48.4 30

    CD 28.9 26 32.3 20

    Anxiety disorder 27.8 25 33.9 21

    Mood disorder 8.9 8 16.1 10

*
p = .04. All other p-values > .10.

**
Analyzed using Chi Square.
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Table 4

Predictive utility of the CBCL-JBD phenotype for diagnosing later personality disorders as measured by
sensitivity, specificity, positive and negative predictive power

Sensitivity Specificity Positive
Predictive
Power

Negative
Predictive
Power

Any Cluster C .67 .76 .36 .92

Any Personality
Disorder

.47 .82 .68 .65
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