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Abstract
Background—Although the DSM-IV provides explicit criteria for the diagnosis of BP-I
disorder, this is a complex diagnosis that requires high levels of clinical expertise. Previous work
shows children with a unique profile of the CBCL of high scores (2SD) on the Attention Problems
(AP), Aggressive Behavior (AGG), and Anxious-Depressed (AD) (A-A-A) subscales are more
likely than other children to meet criteria for BP-I disorder in both epidemiological and clinical
samples. However, since not all BP-I disorder children have a positive profile questions remain as
to its informativeness, particularly in the absence of an expert diagnostician.

Methods—Analyses were conducted comparing personal and familial correlates of BP-I disorder
in 140 youth with a structured interview and an expert clinician based DSM-IV diagnosis of BP-I
disorder with (N=80) and without (N=60) a positive CBCL- Severe Dysregulation profile, and 129
controls of similar age and sex without ADHD or a mood disorder. Subjects were
comprehensively assessed with structured diagnostic interviews and wide range of functional
measures. We defined the CBCL-Severe Dysregulation profile as an aggregate cut-off score of
≥210 on the A-A-A scales.

Results—BP-I probands with and without a positive CBCL-Severe Dysregulation profile
significantly differed from Controls in patterns of psychiatric comorbidity, psychosocial and
psychoeducational dysfunction, and cognitive deficits, as well as in their risk for BP-I disorder in
first degree relatives.

Limitations—Because the sample was referred and largely Caucasian, findings may not
generalize to community samples and other ethnic groups.

Conclusion—A positive CBCL-Severe Dysregulation profile identifies a severe subgroup of
BP-I disorder youth.

Keywords
Mood disorders; Severity of illness index; screening instrument

INTRODUCTION
An emerging pediatric literature documents that pediatric bipolar disorder (BP) is a
prevalent and highly morbid disorder worldwide. Merikangas et al. (2010) reported a 2.9%
prevalence of bipolar disorder in a large epidemiological sample of over 10,000 adolescents
in the US. A meta-analysis of international epidemiological studies estimated the prevalence
of pediatric BP and bipolar spectrum disorder to be 1.8% and found no significant difference
in prevalence between the United States and other countries (Van Meter et al., 2011).

Although the DSM-IV provides explicit criteria for the diagnosis of BP-I disorder, this is a
complex diagnosis that requires high levels of clinical expertise not readily available in
clinical practice. This state of affairs calls for easy to use, cost-effective methods to aid in
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the identification of such children in clinical practice, and particularly in the primary care
setting.

Because of its empirical nature, its excellent psychometric properties and its ease of use as a
paper and pencil instrument, the Child Behavior Checklist (CBCL) (Achenbach, 1991) has
been examined as a potential tool to aid in the identification of children at high risk for BP-I
disorder (Althoff et al., 2006; Faraone et al., 2005; Hudziak et al., 2005; Mick et al., 2003).
Several groups have shown that children with a unique profile of the CBCL of high scores
(2SD) on the Attention Problems (AP), Aggressive Behavior (AGG), and Anxious-
Depressed (AD) (A-A-A) subscales are more likely than other children to meet DSM-based
diagnosis of BP-I disorder in both epidemiological and clinical samples (Achenbach, 1991;
Carlson and Kelly, 1998; Geller et al., 1998; Hazell et al., 1999; Mick et al., 2003; Wals et
al., 2001). This profile has been variedly referred to as the CBCL-pediatric bipolar disorder
profile or CBCL-Severe Dysregulation profile (Mick et al., 2003) (henceforth referred to as
CBCL-Severe Dysregulation profile).

Using conditional probability analysis, we recently documented that children with as clinical
and structured interview diagnosis of BP-I disorder were significantly more likely than both
control (Odds Ratio (OR): 173.2; 95% Confidence Interval (CI): 21.2, 1413.8; p<0.001) and
ADHD children (OR:14.6; 95% CI: 6.2, 34.3; p<0.001) to have a positive CBCL-Severe
Dysregulation profile (A-A-A scores of ≥210) (Positive Predictive Power: 99%; false
positive rate:< 0.2%) (Biederman et al., submitted). However, this study also showed that a
sizeable number of children with a documented diagnosis of BP-I disorder did not have a
positive profile thereby raising questions as to the general informativeness of this profile.

One approach to shed light on this important issue would be to examine whether the
subgroup of BP-I disorder children with a positive CBCL-Severe Dysregulation profile
would have external correlates of BP-I disorder such as patterns of psychiatric comorbidity
and dysfunction and familial rates of BP-I disorder in first degree relatives. We reasoned
that for a positive CBCL profile to be informative in clinical practice it should be associated
with meaningful correlates of BP-I disorder.

The main aim of the present work was to further investigate the informativeness of the
CBCL-Severe Dysregulation profile to aid in the identification of children with a suspected
diagnosis of BP-I disorder. To this end, we compared personal (symptom profile, psychiatric
comorbidity and psychosocial dysfunction) and familial correlates (rates of familiality of
BP-I disorder), in BP-I disorder children with and without a positive CBCL-Severe
Dysregulation profile and Controls. We hypothesized the positive profile will be associated
with a picture compatible with a diagnosis of BP-I disorder.

METHODS
Subjects

Detailed study methods have been previously described (Wozniak et al. 2012 submitted).
Briefly, children with BP-I disorder 6–17 years of age of both sexes were recruited and
assessed at the Clinical and Research Program in Pediatric Psychopharmacology at the
Massachusetts General Hospital based on the presence of a diagnosis of bipolar-I disorder in
the proband youth by structured diagnostic interview and clinical assessment (Wozniak et
al., 2005; Wozniak et al., 2010). Comparators were youth with and without ADHD without
BP-I disorder of similar age and sex (Biederman et al., 1992; Biederman et al., 1999;
Biederman et al., 2006a; Biederman et al., 2006b). We recruited 239 BP-I probands. From
families participating in our case-control ADHD studies we randomly selected 136 non-
ADHD control probands without mood disorders (BP-I or MDD full or subthreshold) so that
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the age and gender distribution was similar to that of the BP-I probands. All studies used the
same assessment methodology regardless of the disorder used to classify probands as cases
with the exception that children with structured interview diagnosis of BP-I disorder were
also assessed buy an expert clinician to confirm the diagnosis (Wozniak et al., 2003). All
study procedures were reviewed and approved by the subcommittee for human subjects of
our institution. All subjects’ parents or guardians signed written informed consent forms and
children older than 7 years of age signed age appropriate written assent forms.

Ascertainment Method
Potential BP-I probands were ascertained from our clinical service, referrals from local
clinicians or self-referral in response to advertisements. Subjects were administered a phone
screen reviewing symptoms of DSM-IV BP-I disorder and, if criteria were met, were
scheduled for a face-to-face structured diagnostic interview. In addition to the structured
diagnostic interview, an expert clinician (J.W.) met with each BP-I proband and his or her
parents for a clinical interview in order to confirm the diagnosis of BP-I disorder using the
Schedule for Affective Disorders and Schizophrenia for School-Age Children-
Epidemiological version (KSADS-E) mania module. We have published data on the
convergence of these clinical interviews with our structured interview diagnosis on the first
69 cases. We reported 97% agreement between the structured interview and clinical
diagnosis in this analysis of 69 children (Wozniak et al., 2003). As previously reported
(Biederman et al., 1992; Biederman et al., 1999; Wozniak et al., 2010), controls were
ascertained from out-patients referred for routine physical examinations to pediatric medical
clinics and from computerized records as not having ADHD and screening for not having
ADHD.

Diagnostic Procedures
Psychiatric assessments of subjects < 18 years of age relied on the KSADS-E
(epidemiologic version) (Orvaschel, 1994) and for subjects ≥18 years on the SCID
supplemented with modules from the K-SADS-E to capture childhood disorders. Diagnoses
of youth were based on independent interviews with mothers and direct interviews with
children older than 12 years of age. Data were combined such that endorsement of a
diagnosis by either report resulted in a positive diagnosis.

All interviews were conducted by extensively trained and supervised psychometricians with
undergraduate degrees in psychology. This training involved several weeks of classroom
instruction of interview mechanics, diagnostic criteria and coding algorithms. They also
observed interviews by experienced raters and clinicians and were observed while
conducting interviews during the final training period. In addition, all diagnoses were
reviewed by a sign-off committee of experienced board-certified child and adolescent
psychiatrists or clinical psychologists. The committee members were blind to the subjects’
ascertainment status, ascertainment site, and data collected from other family members. We
computed kappa coefficients of agreement by having experienced clinicians diagnose
subjects from audio-taped interviews made by the assessment staff. Based on 500
interviews, the median kappa coefficient between raters and clinicians was 0.99. For
individual diagnoses the kappas were ADHD (0.88), conduct disorder (1.0), major
depression (1.0), mania (0.95), separation anxiety (1.0), agoraphobia (1.0), panic (0.95),
substance use disorder (1.0), and tics/Tourette’s (0.89). The median agreement between
individual clinicians and the clinical review committee was 0.87 and for individual
diagnoses was ADHD (1.0), CD (1.0), major depression (1.0), bipolar (0.78), separation
anxiety (0.89), agoraphobia (0.80), panic (0.77), substance use disorder (1.0), and tics/
Tourette’s (0.68).
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Children and adolescents were diagnosed with BP-I disorder according to DSM-IV criteria.
The DSM-IV requires subjects to meet criterion A for a distinct period of extreme and
persistently elevated, expansive or irritable mood lasting at least 1 week, plus criterion B,
manifested by three (four if the mood is irritable only) of seven symptoms during the period
of mood disturbance. To ensure that the B criterion symptoms were concurrent with A
criterion mood disturbance, subjects were directed to focus on the worst or most impairing
episode of mood disturbance while being assessed for the presence of the confirmatory B
criterion symptoms. That is, the subject was asked to consider the time during which the
screen was at its worst for the purpose of determining whether the remaining symptoms
were also evident at the same as the screening item. Also recorded was the onset of first
episode, the number of episodes, offset of last episode, and total duration of illness. Any
subject meeting criteria for BP-II or BP-NOS was not included in this study. To gauge a
distinct episode, our interviewers asked for ‘a distinct period (of at least 1 week) of extreme
and persistently elevated, expansive or irritable mood’ and further required that the
irritability endorsed in this module is ‘super’ and ‘extreme.’

Child Behavior Checklist
The parent (usually the mother) of each participant completed the 1991 version of the Child
Behavior Checklist for ages 4 to 18 years (CBCL/4-18). The CBCL is an affordable pencil
and paper test completed by the child’s caregiver, requiring no administration by a physician
or rater. The CBCL queries the parent about the child’s behavior in the past six months and
aggregates this data into behavioral problem T-scores (Achenbach, 1991). A computer
program calculates the T-scores for each scale. Raw scores are converted to gender and age
standardized scores (T-scores having a mean = 50 and SD = 10). A minimum T-score of 50
is assigned to scores that fall at midpoint percentiles of ≤50 on the syndrome scales to
permit comparison of standardized scores across scales. As described previously, the CBCL-
Severe Dysregulation profile (Biederman et al., 2009) was defined as positive by a score of
≥210 (2SDs) on the sum of the Attention, Aggression, and Anxious/Depressed CBCL scales
(AAA profile). An intermediate or subsyndromal emotional dysregulation profile was
defined as positive by a score of ≥180 (≥ 60 on average on each scale) but <210 (average T-
score of ≥60 and <70 on AAA scales). This intermediate profile has been previously termed
the CBCL-deficient emotional self regulation or DESR profile (Spencer et al., 2011).

Statistical analysis
Differences in demographics and clinical characteristics were assessed using ANOVA for
continuous outcomes, Pearson’s χ2 for binary outcomes, and Kruskal Wallis for SES.
Pairwise comparisons were made between the three groups using logistic regression for
binary outcomes and linear regression for continuous outcomes. Data are expressed as mean
± standard deviation (SD) unless otherwise specified. All tests were two-tailed, and our
alpha level was set at 0.05 for all analyses. We calculated all statistics using STATA,
version 12.0.

RESULTS
Our analyses compared BP-I probands with and without a positive CBCL-Severe
Dysregulation profile with Control probands without ADHD or a mood disorder. As shown
in Table 1, there were no meaningful differences between the groups in the age and sex
distributions. However, there were small, but statistically significant differences in the
socioeconomic backgrounds of the families. Probands with a positive CBCL profile had a
lower SES. Accordingly, all subsequent tests were adjusted for SES.
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As shown in Figure 1, although only 62% of BP-Probands had a positive CBCL-Severe
Dysregulation profile, 80% of profile negative BP-I probands profile had the intermediate
(≥180<210) A-A-A compared to only 2% of Controls (Fig 1A). This issue of profile
negative subjects being subsyndromal in this profile is further illustrated in Figure 1B
showing that while BP-I probands with a positive CBCL profile had the highest mean scores
on the A-A-A scales, both profile positive and negative BP-I proband differed significantly
from controls on the severity of these scales (both p-values <0.01) (Fig 1A).

Clinical Characteristics
BP-I probands with a positive CBCL profile were more likely to have an earlier onset of BP-
I disorder compared to negative BP-I probands. Although the rate of psychiatric
hospitalization was almost twice as large in the profile positive BP-I proband group than in
the profile negative one, the difference failed to reach our a priori threshold for statistical
significance (p=0.066). We found no significant differences between the groups for total BP
symptoms count, number of episodes, associated impairment, having mania before
depression, and having a mixed state (Table 1).

With two exceptions, there were no differences in the symptoms of mania between profile
positive and profile negative BP-I probands; the exceptions were that profile positive BP-I
probands were more likely to have irritability and less likely to have increased social activity
compared to those with a negative profile.

Patterns of Psychiatric Comorbidity and Dysfunction
As shown in Table 2, CBCL positive BP-I probands had higher rates of most psychiatric
comorbidities assessed compared with CBCL negative profile BP-I probands, particularly
major depression, ODD, social phobia, panic disorder and GAD.

CBCL Positive BP-I probands also had higher rates of special help in school, lower IQs,
digit span, oral arithmetic scores, and GAF scores than CBCL negative profile BP-I
probands (Table 3).

As shown in Figure 2, compared to controls, both BP-I proband groups were more likely to
manifest more impaired scores for most of the SAICA items including school behavior
problems, problems with peers, and problems with siblings (Figure 2A). As shown in Figure
2B, BP-I probands with a positive profile were more likely than profile negative BP-I
probands to have more impaired scores on all other CBCL scales including withdrawn,
social problems, and delinquent behavior.

Familial Risk Analysis
The age-dependent cumulative, lifetime prevalence risk of BP-I disorder in relatives is
illustrated in Figure 3. First-degree relatives of BP-I probands with and without the profile
were significantly more likely than first-degree relatives of control probands to have BP-I
disorder (Hazard Ratio (HR): 2.55; 95% Confidence Interval (CI): 1.29, 5.06; p=0.007; HR:
3.3; 95% CI: 1.66, 6.41, p=0.001; respectively). We found no significant difference between
first-degree relatives of BP-I probands with the profile and first-degree relatives of BP-I
without the profile (HR: 0.78; 95% CI: 0.43, 1.44; p=0.43).

DISCUSSION
Our results show that BP-I probands with and without a positive CBCL-Severe
Dysregulation profile significantly differed from Controls in patterns of psychiatric
comorbidity, psychosocial and psychoeducational dysfunction, cognitive deficits as well as
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in their risk for BP-I disorder in first degree relatives. These results add to the emerging
evidence for the utility of CBCL-Severe Dysregulation to help identify children very likely
to receive a diagnosis of pediatric BP-I disorder if they were to be seen clinically.

Our results also showed that CBCL-positive BP-I probands consistently had more severe
correlates on BP-I disorder relative to profile negative probands including earlier age of
onset of BP-I disorder, higher rates of psychiatric hospitalization, higher rates of major
depression, oppositional defiant disorder, social anxiety, panic disorder, and generalized
anxiety disorder. Our results also showed that the overwhelming majority of BP-I disorder
children with a negative CBCL Severe Dysregulation profile had an intermediate or
subsyndromal emotional dysregulation profile previously termed CBCL-Deficient
Emotional Self Regulation (DESR) profile (Spencer et al., 2011). Taken together these
results indicate that the CBCL-Severe Dysregulation profile identifies BP-I children with a
more severe and dysfunctional form of BP-I disorder.

Although the CBCL-Severe Dysregulation profile has been previously shown to have high
diagnostic efficiency to predict a current (Faraone et al., 2005) and future (Biederman et al.,
2009) diagnoses of pediatric BP-I disorder in the context of ADHD and of BP-I disorder
(Biederman et al., 2012a; Biederman et al., 2012b), and has been replicated across multiple
age groups, multiple treatment settings, and multiple cultures (Biederman et al., 1995;
Carlson and Kelly, 1998; Dienes et al., 2002; Geller et al., 1998; Hazell et al., 1999; Wals et
al., 2001), it has not always been associated with a diagnosis of BP-I disorder. However,
even in negative studies, the CBCL-Severe Dysregulation profile has been shown to predict
subsequent major depression, conduct disorder, poor psychosocial outcomes, and psychiatric
hospitalization in children with ADHD (Biederman et al., 2009), all of which are correlates
of pediatric BP-I disorder (Akiskal et al., 1995; Biederman et al., 1997; Goldstein et al.,
2009; Wozniak et al., 2004). In the Volk et al. (2007) population based twin study, children
with a positive CBCL-Severe Dysregulation profile had more oppositional defiant disorder
(ODD), conduct disorder (CD), and ADHD and more frequently endorsed suicidal
behaviors, which are also correlates of pediatric BP-I disorder. Moreover, in this latter study
the CBCL-Severe Dysregulation profile study was found to be heritable and associated with
the number of dopamine transporter (DAT1) 9-repeat 3′ untranslated region alleles in a
region recently associated with pediatric BP-I disorder (Mick et al., 2008). Likewise, in the
negative study by McGough et al. (2008), the CBCL-Severe Dysregulation profile was
associated with generalized anxiety disorder, ODD, and CD, conditions also frequently
associated with pediatric BP-I disorder. Finally, the negative study by Youngstrom et al.
(2005), relied on archival data from a large sample from six urban community mental health
centers (N=3086) with limited emphasis on operationalized diagnostic algorithms for
defining pediatric BP-I disorder. Thus, differing diagnostic approaches and ascertainment
strategies could account for the different findings of studies at various institutions.

Despite its potential utility, a positive CBCL-Severe Dysregulation profile should only be
considered as a useful tool to help identify children at risk for BP-I disorder and in no way
should it be viewed as synonymous with or a replacement for a clinical diagnosis of BP-I
disorder (Biederman et al., 2009). Instead, it should be viewed in the same way as elevated
blood pressure, smoking, or elevated levels of cholesterol are viewed in the primary care
setting as risks for adverse medical outcomes and not as the adverse outcomes themselves.

Without any doubt, the diagnosis of pediatric BP-I disorder is a complicated and nontrivial
matter. It requires careful examination of the child, parental reporting of the child’s history
and high level of clinical expertise and acumen. No screening test can substitute for the
judgment of well-trained clinicians in making the diagnosis. Unfortunately, highly trained
child mental health clinicians with expertise in making a diagnosis of bipolar disorder in a
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child are not widely available in many regions of the country, leaving the primary care
physician with the responsibility to determine which children in their practices are at high
risk for very serious adverse mental health problems. Considering the well documented high
morbidity and disability associated with pediatric BP-I disorder, identifying such cases can
facilitate appropriate referrals and focus limited societal resources towards a subgroup of
children at very high risk for compromised outcomes.

Our findings need to be viewed in light of some methodological limitations. Although
highly selected, trained and supervised raters administered the structured diagnostic
interviews, they were not clinicians. Although lay interviewers may not elicit the same
quality of information as clinician interviewers, we documented very good kappa
coefficients of agreement between lay interviewers and expert clinicians (see Methods).
Moreover, the diagnosis of BP-I disorder in probands relied also on a clinical assessment by
an experienced clinician with expertise in pediatric BP-I disorder (J.W.). Because the sample
was referred and largely Caucasian, findings may not generalize to community samples and
other ethnic groups.

Despite these limitations, our work suggests that children with a positive CBCL-Severe
Dysregulation profile have a pattern of personal and familial correlates highly consistent
with a diagnosis of BP-I disorder and even higher levels of clinical severity and dysfunction
than other children with BP-I disorder with a negative profile. While the CBCL remains an
attractive tool for screening children at risk for adverse outcomes in clinical settings due to
its ease of administration, brevity, and reliability (Achenbach, 1991), we emphasize that
clinicians should not use the CBCL Severe Dysregulation to make a diagnosis of bipolar
disorder.
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Figure 1.
CBCL Severe Dysregulation Profile

Biederman et al. Page 11

J Affect Disord. Author manuscript; available in PMC 2014 May 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Psychosocial Functioning
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Figure 3.
Familial Risk of Bipolar I Disorder in First-Degree Relatives
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