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Objectives: To compare the dimensional psychopathology in offspring
of parents with bipolar disorder (BP) with offspring of community
control parents as assessed by the Child Behavior Checklist (CBCL).

Methods: Offspring of parents with BP, who were healthy or had
non-BP disorders (any psychiatric disorder other than BP; n = 319) or
who had bipolar spectrum disorders (n = 35), and offspring of community
controls (n = 235) ages 6-18 years were compared using the CBCL, the
CBCL-Dysregulation Profile (CBCL-DP), and a sum of the CBCL items
associated with mood lability. The results were adjusted for multiple
comparisons and for any significant between-group demographic and
clinical differences in both biological parents and offspring.

Results: With few exceptions, several CBCL (e.g., Total, Internalizing,
and Aggression Problems), CBCL-DP, and mood lability scores in
non-BP offspring of parents with BP were significantly higher than in
offspring of control parents. In addition, both groups of offspring
showed significantly lower scores in most scales when compared with
offspring of parents with BP who had already developed BP. Similar
results were obtained when analyzing the rates of subjects with CBCL
T-scores that were two standard deviations or higher above the mean.

Conclusions: Even before developing BP, offspring of parents with BP
had more severe and higher rates of dimensional psychopathology than
offspring of control parents. Prospective follow-up studies in non-BP
offspring of parents with BP are warranted to evaluate whether these
dimensional profiles are prodromal manifestations of mood or other
disorders, and can predict those who are at higher risk to develop BP.
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Bipolar disorder (BP) is a debilitating illness in
youth that increases the risk for suicide, psychosis,
and substance abuse, and severely affects develop-
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ment and psychosocial functioning (1, 2). Retro-
spective studies have consistently shown that up to
60% of adult patients began to have symptoms of
BP during their youth (3-5). However, it takes an
average of 10 years to correctly identify BP and
initiate treatment (3). Early diagnosis and treatment
in BP youth is critical not only to stabilize mood but
also to prevent an unrecoverable loss in psychoso-
cial development and education (2). Therefore,
studying youth at risk for BP is very important in
order to better understand early manifestations of
the illness that may in turn inform early interven-
tion and prevention efforts (2, 6).
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The single strongest risk factor for developing
BP is high family loading for this disorder (3, 6).
Recent studies report that the risk of developing
BP in offspring of parents with BP is as high as
20% (7). Thus, carefully evaluating the offspring of
parents with BP and comparing their psychopa-
thology with that of the offspring of control
parents may provide very important information
about the early presentations of BP.

Current studies have mainly evaluated the pres-
ence of categorical psychiatric disorders in off-
spring of parents with BP. These studies have
shown that offspring of parents with BP are not
only at higher risk to develop BP, but they are also
at risk for other psychiatric disorders, particularly
anxiety and disruptive behavior disorders (DBDs)
(8-11). However, it appears from the few available
studies that offspring of parents with BP have
prodromal mood and behavioral symptoms (8—10),
and different patterns of neurocognitive function-
ing (12) and brain activation (13) before they may
develop the full threshold BP. Therefore, since
categorical approaches may not have sufficient
sensitivity to capture behavioral correlates of
psychopathology in youth at risk for BP who
may be experiencing subthreshold psychopathol-
ogy (14), studies evaluating dimensional psycho-
pathology with validated dimensional scales may
be beneficial.

One of these scales, the Child Behavior Checklist
(CBCL), was used in a few studies to evaluate the
dimensional psychopathology of offspring of par-
ents with BP (15-18). These studies showed that
offspring of parents with BP had higher CBCL
scores on internalizing and externalizing problems
when compared with healthy offspring of healthy
parents (16), and a Dutch normative sample (17,
18). In addition, the dimensional psychopathology
was more severe in offspring of parents who had
already developed BP when compared with healthy
offspring of healthy parents (16) and non-BP
offspring of parents with BP (15). However, the
results of these studies are constrained by several
limitations, such as the inclusion of small samples
(15, 16), not including control parents (15, 18) or
including only healthy control parents (16), and
not taking into account the effects of potential
confounding factors such as the child’s (16, 17),
parent’s (15-18), and co-parent’s non-BP psycho-
pathology (any psychopathology other than BP)
(15-18).

The CBCL has also been used to evaluate the
dimensional psychopathology in youth who have
already been diagnosed with BP. These studies
have shown that youth with BP have significantly
more psychopathology than youth with non-BP
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disorders (any psychiatric disorder other than BP)
and healthy controls (19-21). Moreover, some
researchers have shown that the sum of Anx-
ious/Depressed, Attention Problems, and Aggres-
sive Behavior subscales [the so-called Pediatric or
Juvenile Bipolar Profile (CBCL-PBP/JBP)] runs in
families (22-24) and is significantly elevated in
children with BP (25). However, high scores in the
CBCL and the CBCL-PBP/JBP appear to be a
non-specific marker for severe psychopathology or
mood dysregulation instead of being specific for
BP (21, 24, 26, 27), and as a consequence some
authors have suggested changing its name to the
CBCL-Dysregulation Profile (CBCL-DP) (28, 29).

In a prior communication, the Pittsburgh Bipo-
lar Offspring Study (BIOS) (30) reported that, after
adjusting for confounding factors, offspring of
parents with BP showed higher rates of Diagnostic
and Statistical Manual-1V (DSM-1V) (31) bipolar
spectrum, DBDs, and anxiety disorders when
compared with offspring of community controls.
The main goal of this study was to extend these
prior categorical findings, by evaluating the dimen-
sional psychopathology ascertained though the
CBCL, to offspring of parents with BP who at
intake were healthy or had non-BP psychopathol-
ogy and offspring of community control parents.
In addition, these results were compared with those
for offspring of parents with BP who at intake
already had BP. Based on the existing literature, we
hypothesized that offspring of parents with BP,
particularly those offspring with BP, would have
higher levels of dimensional psychopathology than
offspring of community control parents.

Methods
Sample

The methodology for the BIOS has been reported
in detail elsewhere (30). In summary, parents with
BP were recruited through advertisement (53%),
adult BP studies (31%), and outpatient clinics
(16%). There were no differences in BP subtype,
age of BP onset, and rates of non-BP disorders
based on recruitment source. Parents were required
to fulfill the DSM-IV criteria for bipolar I disorder
(BP-I) or bipolar II disorder (BP-II) (31). Exclu-
sion criteria included current or lifetime diagnoses
of schizophrenia, mental retardation, mood dis-
orders secondary to substance abuse, certain
medical conditions or medications, and living more
than 200 miles away from Pittsburgh. BIOS
recruited 233 parents with BP and their 388
offspring aged 6-18 years. Of these subjects, 224
parents completed the CBCL in regard to their
354 offspring. As described in detail below, 190
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offspring of the parents with BP were healthy or
had non-BP disorders and 35 offspring of parents
with BP had bipolar spectrum disorders [13
offspring with BP-1/BP-1I and 22 offspring with
BP not otherwise specified (BP-NOS)]. Control
parents consisted of healthy parents or parents
with non-BP psychopathology from the commu-
nity, group matched by age, sex, and neighborhood
with BP parents. The control parents had the same
exclusion criteria as the parents with BP, but, in
addition, they could not have BP or have a first-
degree relative with BP. BIOS recruited 143 control
parents and their 251 offspring. Of these, 136
parents completed the CBCL in regard to their 235
offspring. There were no demographic and clinical
differences in the parents and their offspring
between those who did and those who did not
complete the CBCL.

Clinical measures

After Institutional Review Board approval, con-
sent was obtained from the parent and assent from
the children. Parents were assessed for psychiatric
disorders, family psychiatric history, and other
variables such as dimensional psychopathology,
and family environment. DSM-IV (31) psychiatric
disorders diagnoses for parents, and biological co-
parents who participated in direct interviews
(30%), were ascertained through the Structured
Clinical Interview-DSM-IV (SCID) (32) plus the
attention-deficit hyperactivity disorder (ADHD),
DBD, and separation anxiety disorder sections of
the Schedule for Affective Disorders and Schizo-
phrenia for School-Age Children—present and life-
time version (K-SADS-PL) (33). Socioeconomic
status (SES) was ascertained using the Hollings-
head scale (34). The Family History—Research
Diagnostic Criteria method (FH-RDC) (35), plus
ADHD and DBD items from the K-SADS-PL,
was used to ascertain the psychiatric history of
biological co-parents not seen for direct interview.
There was no difference in the rates of direct
assessments used to obtain the biological co-
parent’s psychiatric disorders between BP parents
and controls (26.3% versus 27.8%, respectively).
Parents were interviewed about their children
and the children were directly interviewed for the
presence of lifetime non-mood psychiatric disor-
ders using the K-SADS-PL (33). As per the
K-SADS-PL instructions, mood symptoms that
were also in common with other psychiatric
disorders (e.g., hyperactivity) were not rated as
present in the mood sections unless they intensified
with the onset of abnormal mood. Comorbid
diagnoses were not assigned if they occurred
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exclusively during a mood episode. All diagnoses
were made using the DSM-IV criteria (31).
However, since the DSM does not clearly define
BP-NOS, operationalized criteria for BP-NOS
were utilized (36, 37). Bachelors- or masters-level
interviewers completed all assessments after
intensive training for all instruments and after
> 80% agreement with a certified rater. The overall
SCID and K-SADS-PL kappas for psychiatric
disorders were = 0.8.

Subjects aged between 6 and 18 years were
administered the 1991 version of the CBCL
(CBCL/4-18) (38). The CBCL includes 118 prob-
lem behavior items rated from 0 (not at all typical
of the child) to 2 (often typical of the child) for
the past six months, and includes eight subscales
(Rule-breaking Behavior, Aggressive Behavior,
Withdrawn/Depressed, Anxious/Depressed, Somatic
Complaints, Social Problems, Thought Problems,
and Attention Problems) and three broadband
scales [Externalizing Problems (includes Rule-
breaking and Aggressive Behavior), Internalizing
Problems (includes Somatic Complaints, With-
drawn/Depressed, and Anxious/Depressed), and
Total Problems (includes Externalizing Problems,
Internalizing Problems, Social, Thought, and
Attention Problems)]. The CBCL-DP is defined as
the sum of Anxious/Depressed, Attention Prob-
lems, and Aggressive Behavior subscales (25, 28).
Raw scores are summed for component questions
of each clinical factor and they are transformed to
T-scores (with a floor of 50 for each of the 8
subscales). T-scores > 2 standard deviations (SD)
above normal (= 70 for the CBCL scales and > 210
for the CBCL-DP phenotype) indicate significant
psychopathology (19, 29). Since mood lability
appears to be associated with BP (39, 40), the sum
of raw scores for some CBCL items (impulsivity,
irritability, sudden changes in mood or feelings,
sulks a lot, and temper tantrums or hot temper) was
analyzed.

Statistical analysis

As per the CBCL manual instructions (38), raw
scores were used to compare the CBCL scores (22)
among the three groups of offspring, and 7-scores
were used to evaluate the rate of children with
significant psychopathology (e.g., T-scores = 70).

For the comparison of demographic and clinical
characteristics and CBCL raw scores among the
three groups of offspring, parametric and non-
parametric methods were used as appropriate.
Similar methods were used to analyze the demo-
graphic and clinical characteristics (e.g., DSM
psychiatric disorders) of the parents.



Multivariate analysis of variance was used to
compare the CBCL, CBCL-DP, and mood lability
scores among the three offspring groups. Mixed
effects models were developed to compare CBCL
scores adjusting for within-family correlations and
significant demographic and clinical characteristics.
In addition, age x group interactions were included
in the models in which age was categorized in four
classes to better capture possible age-related devel-
opmental differences in dimensional psychopathol-
ogy (41): younger than 9, between 9 and 12,
between 13 and 15, and older than 15. All tests
were two-sided with a significance level set at 0.05.
All pairwise comparisons were adjusted for multi-
ple comparisons using Bonferroni corrections.

Results
Demographic and clinical characteristics of parents

As shown in Table 1, parents with BP were
significantly more likely to be living separately
and had higher lifetime rates of anxiety disorders,
ADHD, DBDs, substance use disorders (SUDs),
and any Axis I disorders than community control
parents. Parents with BP with non-BP offspring
were significantly more likely to be Caucasian and
parents with BP whose offspring had BP were
significantly younger and had lower SES than
community control parents.

For the offspring of parents with BP, offspring
with versus without BP had significantly more
biological co-parents with BP (14.4% versus 3.2%,
p < 0.05). In addition, both of these co-parent
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groups, when compared with the biological
co-parent of controls, had higher rates of SUDs
(42.9% versus 35% versus 20.7%, respectively) and
DBDs (7.1% versus 3.7% versus 1.9%, respec-
tively) (all p-values < 0.05). There were no other
significant differences among the biological co-
parents.

Demographic and clinical characteristics of offspring

As shown in Table 2, significantly more offspring
of community control parents were living with
both biological parents compared to non-BP and
BP offspring of parents with BP. Both non-BP and
BP offspring of parents with BP had significantly
higher rates of most psychiatric disorders than
offspring of community control parents. Non-BP
offspring of parents with BP had significantly lower
rates of anxiety disorders, DBDs, and any Axis |
disorder when compared with BP offspring of
parents with BP.

CBCL, CBCL-DP, and mood lability raw scores

There were no significant differences in demo-
graphic characteristics, clinical characteristics, and
CBCL scores among youth with BP-I, BP-II, and
BP-NOS. Thus, for simplicity, all results presented
for the BP subtypes are combined.

All CBCL, CBCL-DP, and mood lability unad-
justed scores were significantly higher in non-BP
offspring of parents with BP than in offspring of
control parents. Also, non-BP offspring had sig-

Table 1. Demographic and clinical characteristics of parents with bipolar disorder (BP) with non-BP offspring, parents with BP with BP offspring, and community

control parents

Pairwise comparisons

Parents with BP with  Parents with BP with Control (p-values)?
non-BP offspring BP offspring parents Overall

(n = 190) (n=34) (n=136) Statistics  p-values 1vs.2 1vs.3 2vs. 3
Age, years, mean (SD) 40.0 (7.9) 37.2 (6.0) 41.2(7.2) F=4A1 0.02 0.13 0.41 0.02
SES, mean (SD) 35.5 (14.6) 30.7 (11.9) 375(125) F=35 0.03 0.19 0.56 0.03
Race (white) 89.5 82.4 77.9 x? =82 0.02 0.70 0.01 1.00
Sex (female) 779 941 77.9 2-50 0.08 0.09 1.00 0.09
Living together (yes) 51.6 38.2 67.7 x® =134 0.001 0.46 0.01 <0.01
Bipolar | disorder 711 61.8 - - - 0.83 <0.01 <0.01
Bipolar Il disorder 29.0 38.2 - - - 0.83 <0.01 <0.01
Depressive disorders - - 27.2 - - - <0.01 <0.01
Anxiety disorders 711 79.4 19.9 ¥¥=942 <0.01 095 <0.01 <0.01
ADHD 26.8 20.6 2.9 ¥*=321 <0.01 1.00 <0.01 <0.01
DBDs 34.2 41.2 7.4 ¥*=362 <0.01 1.00 <001 <0.01
SUDs 62.6 64.7 27.2 12 =433 <0.01 1.00 <0.01 <0.01
Any Axis | disorder 100.0 100.0 53.7 x2 =125.8 < 0.01 - <0.01 <0.01

Values given are percentages, except for age and socioeconomic status (SES). ADHD = attention-deficit hyperactive disorder;
DBDs = disruptive behavioral disorders; SD = standard deviation; SUDs = substance use disorders.
#Pairwise comparisons show p-values after Bonferroni correction. Group 1 = parents with BP with non-BP offspring; Group 2 = parents

with BP with BP offspring; Group 3 = control parents.
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Table 2. Demographic and clinical characteristics of non-bipolar disorder (BP) offspring of parents with BP, BP offspring of parents with BP, and offspring of
community control parents

Pairwise comparisons

Non-BP offspring BP offspring Offspring of (p-values)?
of parents with BP  of parents with BP  control parents Overall
(n=319) (n=35) (n = 235) Statistics  p-values 1vs.2 1vs.3 2vs. 3
Age, years, mean (SD) 11.7 (3.6) 12.8 (3.1) 11.8 (3.5) F=153 0.22 0.24 1.00 0.38
Living with both 44.2 28.6 63.4 x?=27.41 <001 023 <0.01 <0.01
biological parents
Race (white) 83.7 77 76.6 x% = 4.61 0.10 0.98 0.11 1.00
Sex (female) 47.3 62.9 54.9 X2 =5.09 0.08 0.24 0.24 1.00
Depressive disorders 11.6 - 3.8 - - 0.10 < 0.01 0.72
Anxiety disorders 23.2 48.6 10.2 ¥® =3450 <0.01 <0.01 <0.01 <0.01
ADHD 23.8 37.1 14.5 x® =13.12 <0.01 0.25 0.02 <0.01
DBDs 14.4 48.6 6.8 x2 =46.36 < 0.01 < 0.01 0.01 < 0.01
SUDs 35 57 2.1 x° =1.68 0.43 1.00 1.00 0.64
Other Axis | disorders® 17.6 25.7 11.1 x% =737 0.03 0.71 0.10 0.05
Any Axis | disorder 60.8 100.0 39.6 x® =55.49 <0.01 <0.01 <0.01 <0.01

Values given are percentages, except for age. ADHD = attention-deficit hyperactive disorder; DBDs = disruptive behavioral disorders;
SUDs = substance use disorders.

*Pairwise comparisons show p-values after Bonferroni correction. Group 1 = non-BP offspring of parents with BP; Group 2 = BP
offspring of parents with BP; Group 3 = offspring of control parents.

POther Axis | disorders = Diagnostic and Statistical Manual (DSM) diagnoses (e.g., elimination, tics, and eating disorders) other than BP,
depressive disorders, anxiety disorders, ADHD, DBDs, and SUDs.

nificantly lower unadjusted scores in all CBCL After controlling for between-group differences
scales, CBCL-DP, and mood lability when com- in demographic factors and rates of DSM-IV
pared with BP offspring of parents with BP. psychiatric disorders in both biological parents

Table 3. Mean raw scores of Child Behavioral Checklist (CBCL) scales, dysregulation profile, and mood lability items in non-bipolar disorder (BP) offspring of
parents with BP, BP offspring of parents with BP, and offspring of community control parents

Pairwise comparisons

Non-BP offspring  BP offspring Offspring of Adjusted (adjusted p-values)®
of parents with  of parents with control parents  Statistics  overall
BP (n = 319) BP (n = 35) (n = 235) (F) p-values® 1vs.2 1vs.3 2vs. 3

CBCL scores

Total Problems 33.4 (26.8) 59.2 (30.1) 19.6 (19.2) 50.03 < 0.0001 0.0001 0.01 < 0.0001

Externalizing 11.5 (10.3) 20.9 (10.3) 7.1(8.0) 38.5 < 0.0001 0.0009 0.08 < 0.0001

Internalizing 10.0 (8.8) 17.3 (11.8) 5.2 (5.9) 45.8 < 0.0001 < 0.0001 0.01 < 0.0001

Anxious/Depressed 5.0 (4.8) 9.0 (6.7) 2.5(3.1) 45.4 < 0.0001 < 0.0001 0.03 < 0.0001

Withdrawn /Depressed 3.3(3.2) 5.1 (3.3) 1.8 (2.2) 30.8 0.0001 0.01 0.015  0.0001

Somatic Complaints 2.2(2.8) 4.1 (4.0) 1.2(1.9) 22.3 0.001 0.015 0.10 0.001

Social Problems 2.3(2.8) 4.2 (3.4) 1.6 (2.2) 16.7 0.01 0.038 0.98 0.01

Thought Problems 0.9 (1.7) 1.7 (2.4) 0.5 (1.0) 121 0.03 0.08 0.60 0.02

Attention Problems 4.3 (4.4) 7.1 (4.4) 25(3.2) 27.5 0.0004 0.002 0.30 0.0002

Rule-breaking Behavior 2.4 (2.8) 3.9 (2.9) 1.5(2.4) 15.03 0.35 0.98 0.99 0.50

Aggressive Behavior 9.1(8.1) 17.1 (8.1) 5.5 (6.1) 42.9 < 0.0001 < 0.0001 0.04 < 0.0001
CBCL-DP° 16.7 (13.8) 29.3 (13.0) 9.8 (10.0) 46.9 < 0.0001 < 0.0001 0.02 < 0.0001
CBCL mood lability items® 3.0 (2.7) 6.0 (2.4) 1.7 (2.0) 54.7 < 0.0001 < 0.0001 0.016 < 0.0001

Values given are mean (standard deviation).

®Qverall p-values are adjusted for significant demographic and clinical variables in both biological parents [e.g., age, socioeconomic
status, race, living together, anxiety disorders, attention-deficit hyperactivity disorder (ADHD), disruptive behavioral disorders (DBDs),
substance use disorders (SUDs), and any Axis | disorder] and offspring [e.g., age and sex in addition to living with both biological
parents, anxiety disorders, ADHD, DBDs, other Axis | disorders (e.g., elimination, tics, and eating disorders), and any Axis | disorder].
PPairwise comparisons show adjusted p-values after Bonferroni correction. Group 1 = non-BP offspring of parents with BP; Group
2 = BP offspring of parents with BP; Group 3 = offspring of control parents.

°CBCL-DP = Child Behavior Checklist-Dysregulation Profile (sum of CBCL Anxious/Depressed, Attention Problems, and Aggressive
Behavior subscales).

9CBCL mood lability items = CBCL items of impulsivity, irritability, sudden changes in mood or feelings, sulks a lot, and temper tantrums
or hot temper.
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and offspring, non-BP offspring of parents with BP
had significantly higher scores compared to off-
spring of community control parents in the CBCL
Total, Internalizing, Anxious/Depressed, With-
drawn/Depressed, and Aggressive Behavior scales
and CBCL-DP and mood lability (Table 3). With
the exception of Rule-breaking Behavior and
Thought Problems, all CBCL, CBCL-DP, and
mood lability adjusted scores were significantly
lower in non-BP offspring of parents with BP when
compared with BP offspring of parents with BP.
Finally, with the exception of Rule-breaking
Behavior, all CBCL, CBCL-DP and mood lability
adjusted scores were significantly higher in BP
offspring of parents with BP when compared with
offspring of community control parents (all
adjusted p-values < 0.05). For all the above anal-
yses, there were no significant age X group inter-
actions.

CBCL and CBCL-DP T-scores

In accordance with the existent literature (19, 21,
42, 43), the presence of significant dimensional
psychopathology in the three offspring groups
using the cutoff 7-scores of the CBCL (= 70)
(Fig. 1) and the proposed cutoff score for the
CBCL-DP (= 210) (25) were evaluated. Similar to
the results using CBCL raw scores, significantly
more non-BP offspring of parents with BP had
dimensional psychopathology above the cutoff
CBCL T-scores in most scales and CBCL-DP
when compared with offspring of community
control parents. Also, significantly more BP off-
spring had dimensional psychopathology above
the cutoff CBCL T-scores in most scales and

~
=]

CBCL mean T-scores
I o
o a
'd
'd
%

—o— Offspring with BP of BP probands
—m— Offspring without BP of BP probands
—a— Offspring of control probands

Fig. 1. Child Behavior Checklist (CBCL) mean 7-scores in
non bipolar disorder (BP) offspring of parents with BP, BP
offspring of parents with BP, and offspring of community
control parents. 7-scores: 55 = 0.5 standard deviations (SD),
60 = 1SD, 65 = 1.5SD, and 70 = 2 SD above normal val-
ues. Except for Total, Externalizing, and Internalizing broad-
band scales, a floor of 50 was used for the eight subscales as per
the CBCL manual.

Psychopathology in offspring of parents with BP

CBCL-DP when compared with the other two
offspring groups (for all above-noted comparisons,
adjusted p-values < 0.03).

Discussion

In this large sample of offspring at high risk to
develop BP, after adjusting for confounding
factors, offspring of parents with BP showed higher
levels of dimensional psychopathology than off-
spring of the community controls. Specifically,
when compared with offspring of community
control parents, offspring of parents with BP who
were healthy or had non-BP psychopathology
showed significantly higher scores in most CBCL
subscales, CBCL-DP, and mood lability. In addi-
tion, offspring of parents with BP who already
developed BP showed significantly higher scores in
most CBCL subscales, CBCL-DP, and mood
lability when compared to the other two offspring
groups. Similar results were obtained when the
proportion of subjects with CBCL T-scores > 2
SDs above the mean was compared. Thus, there
was a stepwise increase in the severity of dimen-
sional psychopathology among the three offspring
groups, with offspring of parents with BP who had
already developed BP having the most severe
psychopathology, offspring of controls having the
least, and non-BP offspring of parents with BP
being in between (Fig. 1). Longitudinal follow-up
studies will determine whether the presence of the
dimensional psychopathology would predispose
these non-BP offspring to develop mood or other
disorders, and more specifically BP.

The results of this study must be considered in
the context of certain limitations. The results are
cross-sectional and most children have not yet
passed through the period of greatest risk for the
onset of BP. Similar to the concerns with previous
studies (19-21), the CBCL is a parent-rated scale
and its scores can be affected by parental bias.
Control parents with psychopathology could have
been more interested in having their children
evaluated through the study and may have had
greater knowledge about psychiatric disorders,
possibly inflating the rate of psychopathology in
their offspring. However, the effects seem to be
small in earlier studies (44-46), and the rates of
lifetime psychiatric disorders in offspring of control
parents in our study were similar to those described
in other community studies (47, 48). Lastly, the
parents with BP who agreed to participate in BIOS
could have had more psychopathology than those
who did not participate. The rates of psychiatric
disorders in parents with BP in our study were
similar to those reported in the adult BP literature
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(49-51); however, the possibility of residual con-
founding remains.

Similar to our findings, the few studies that have
assessed dimensional psychopathology in BP oft-
spring of parents with BP reported overall signif-
icant psychopathology in most of the CBCL scales
when compared with healthy offspring of healthy
parents (16) and healthy offspring of parents with
BP (15). Recent studies in referred samples of
youth with BP have shown that high scores on
CBCL scales are not specific to BP (26, 28), but
reflect the severity of psychopathology associated
with BP (26). Thus, it was not surprising to find
that offspring of parents with BP who had already
developed BP showed higher levels of dimensional
psychopathology than the other two groups. Of
particular attention, consistent with previous stud-
ies (15-18), non-BP offspring of parents with BP
also had higher levels of dimensional psychopa-
thology and a significantly larger proportion of
subjects with elevated T-scores than offspring of
the community control parents.

To our knowledge, this is the first study analyz-
ing the CBCL-DP in offspring of parents with BP.
Investigations in offspring of parents with BP that
have individually evaluated the three CBCL sub-
scales that compose the CBCL-DP have also found
high scores in the Anxiety/Depression, Aggression,
and, less consistently, in the Attention subscale
when compared with healthy offspring of healthy
parents (16), healthy offspring of parents with BP
(15), and a Dutch normative sample (17). Available
longitudinal studies suggested that the CBCL-DP
was highly stable over a five-year follow-up period
(52) and its presence at intake predicted subsequent
BP over a seven-year follow-up period in ADHD
youth (53). However, in non-clinical samples, the
CBCL-DP profile predicted non-BP psychiatric
diagnoses and impairment over a 23-year follow-
up period (54) and was associated with anxiety and
DBD over a 14-year follow-up period (55). In our
study, the Attention subscale of the CBCL was not
significantly different between non-BP offspring of
parents with BP and offspring of community
control parents, suggesting that attention problems
may not be an early risk marker for development
of BP. On the other hand, the sum of the items of
the CBCL-DP and the sum of the mood lability
items were significantly different among the three
offspring groups. The above results together with
other high-risk studies (8, 9, 30, 53, 56) suggest that
early symptoms of anxiety, depression, and per-
haps mood lability and aggression problems may
be early risk markers for BP. Prospective longitu-
dinal follow-up of offspring of parents with BP is
warranted to confirm whether these children with
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above-noted CBCL profiles are at higher risk to
develop BP.

In conclusion, the results of this study indicate
that, independent of DSM psychiatric disorders,
offspring of parents with BP have significant
dimensional psychopathology, particularly higher
Total, Internalizing, and Aggression CBCL scores.
This psychopathology is more severe in offspring
of parents with BP who had already developed
bipolar spectrum disorders. However, considering
that almost half of the offspring of parents with
BP have not yet manifested any categorical psy-
chiatric illness and that 90% have not developed
BP (30), there is an opportunity for preventive
interventions in this high-risk population. Fur-
thermore, studies to evaluate the association of
dimensional psychopathology with biological phe-
notypes (e.g., specific neural circuits) as well as
genetic polymorphisms in predicting future BP
diagnosis are warranted.
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