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ARTICLE INFO ABSTRACT

Article history: Background: Transgenerational association of bipolar spectrum disorder (BPSD) and attention
Received 28 February 2012 deficit/hyperactivity disorder (ADHD) has been reported, but inconclusively.

Accepted 6 March 2012 Method: Children ages 6-12 were systematically recruited at first outpatient visit at 9 clinics at

Available online xxxx four universities and reliably diagnosed; 621 had elevated symptoms of mania (>12 on the

Parent General Behavior Inventory 10-Item Mania Scale); 86 had scores below 12. We ana-

Kgywords; lyzed baseline data to test a familial association hypothesis: compared to children with neither
Bipolar disorder BPSD nor ADHD, those with either BPSD or ADHD would have parents with higher rates of both
ADH_D . bipolar and ADHD symptoms, and parents of comorbid children would have even higher rates
Family history of both

Results: Of 707 children, 421 had ADHD without BPSD, 45 BPSD without ADHD, 117 comorbid
ADHD + BPSD, and 124 neither. The rate of parental manic symptoms was similar for the co-
morbid and BPSD-alone groups, significantly greater than for ADHD alone and “neither”
groups, which had similar rates. ADHD symptoms in parents of children with BPSD alone
were significantly less frequent than in parents of children with ADHD (alone or comorbid),
and no greater than for children with neither diagnosis. Family history of manic symptoms,
but not ADHD symptoms, was associated with parent-rated child manic-symptom severity
over and above child diagnosis.
Limitations: The sample was not epidemiologic, parent symptoms were based on family history
questions, and alpha was 0.05 despite multiple tests.
Conclusions: These results do not support familial linkage of BPSD and ADHD; they are compat-
ible with heritability of each disorder separately with coincidental overlap.

© 2012 Published by Elsevier B.V.

1. Introduction

i Both bipolar spectrum disorder (BPSD (including BP I, BP II,
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with impairments in social relations, increased substance use,
and underachievement (Henin et al., 2005; Pavuluri et al,
1996). Because of the high rate of reported comorbidity between
ADHD and BPSD (Biederman et al., 1996; Geller and Luby, 1997;
Kowatch et al,, 2005; Lewinsohn et al., 1995; Wozniak et al.,
1995) the relationship between these two disorders has been
widely studied and debated (Birmaher et al, 2010; Carlson,
1998; Egeland et al., 2003; Henin et al., 2007; Masi et al., 2006).

One approach to understanding the relationship between
the two disorders is with family studies, which examine the
risk of one family member having a disorder when another
family member has the same or a related disorder. The two
main types of studies are transgenerational (risk in offspring
when parent or grandparent has a disorder or in parent when
child has the disorder) and sibling comparisons, especially with
monozygotic and dizygotic twins. From such associations it is
not possible to separate genetic from environmental influences
with certainty, although twin studies are suggestive. Family
studies suggest that “bipolar disorder is phenotypically and ge-
netically complex” (Smoller and Finn, 2003). Another approach
is molecular genetic studies, which more directly address the
genetic basis.

Although many studies did not control for confounding
comorbid parental psychopathology, numerous family studies
suggest a transgenerational association of manic and ADHD
symptomatology. For example, the prevalence of bipolar disor-
der (BPD) has been reported to be much higher in relatives of
youth with ADHD + BPD than in relatives of those with BPD
without ADHD (Faraone et al., 2001). Conversely, offspring of
parents with BP I or BP Il were more likely to have a history
of ADHD, anxiety, and oppositional defiant disorder or conduct
disorder (ODD/CD) if they had BPD themselves than if they did
not (Goldstein et al., 2009). However ADHD was no longer sig-
nificantly associated with offspring BPD in multivariate models,
whereas the association with anxiety disorders and ODD/CD
remained significant.

Many, but not all, authors have reported a higher risk of
ADHD in offspring of parents with BPSD. For example, children
of parents with BPD were more likely to exhibit disruptive
behaviors (between 22% and 42%) than children of control
parents (between 3% and 8%) in a longitudinal study (Radke-
Yarrow et al.,, 1992) and to have a higher rate of any disruptive
behavior disorder, and ADHD in particular, compared to psy-
chiatric and non-psychiatric control groups (Hirshfeld-Becker
et al.,, 2006). Offspring of parents with bipolar disorder had
three times the rate of ADHD as did offspring of control parents
(Faraone et al.,, 1997) and eight times the population prevalence
of ADHD, (Birmaher et al., 2010). Further, persistence of ADHD
into adolescence and young adulthood was associated with
parental mood disorders (Biederman et al., 2010). Among off-
spring of parents with BPD, children with ADHD or ODD had
higher mania and depression scores than those without ADHD
or ODD (Birmaher et al., 2010) and had a higher risk of later de-
veloping mood disorder (Nurnberger et al., 2011). However,
other research failed to find increased rates of ADHD in offspring
of parents with BPSD (Duffy et al., 2007; Hillegers et al., 2005).

Some of the positive findings may be explained by con-
founders or diagnostic methods: e.g., 6-18-year-old offspring
of parents with BPD had higher rates of ADHD than offspring
of controls in an unadjusted analysis, but that difference dis-
appeared after controlling for confounding factors such as

demographics and parent pathology (Birmaher et al., 2009).
Further, among offspring of parents with BPD, rates of comor-
bid parental ADHD did not differ between offspring who had
BPD vs. offspring who did not (Goldstein et al., 2009). Thus
the literature at this point is not conclusive, but most published
family studies favor an association within families of the two
disorders, which may be partly explained by the symptom
overlap of the disorders.

A review of molecular genetic studies did not disclose
overlapping genes. Of five polymorphisms often reported to
be involved in ADHD -DRD4, DRD5, dopamine transporter,
serotonin transporter, and dopamine beta hydroxylase —
(Bellgrove et al., 2006; Bobb et al., 2006), none have been impli-
cated in BPSD. The closest in a long list of bipolar candidate genes
was DRD1 (Kato, 2007). Thus family studies but not molecular
genetic studies suggest an association between BPSD and ADHD.

These reports suggest testing the following hypotheses
regarding family history in a new sample, the 707 children
in the Longitudinal Assessment of Manic Symptoms (LAMS)
study: (1) compared to children with neither BPSD nor ADHD,
those with either BPSD or ADHD will have a higher rate of
both bipolar and ADHD symptoms in their parents; (2) “comor-
bid” children (those with both BPSD and ADHD) will have even
higher rates of BPSD and ADHD symptoms in their parents than
children with BPSD alone or ADHD alone.

2. Method
2.1. Study sites and participants

Participants were from the NIMH-supported Longitudinal
Assessment of Manic Symptoms (LAMS) study. All proce-
dures were approved by the local university Institutional
Review Boards. Written informed consent from the parents/
guardians and assent from the children were obtained prior
to data collection.

Participants were recruited from 9 child outpatient mental
health clinics (2 in Cleveland, 1 in Pittsburgh, 5 in Columbus,
and 1 in Cincinnati) associated with Case Western Reserve
University, University of Pittsburgh, Ohio State University,
and Cincinnati Children's Hospital. Eligible children were
new evaluations ages 6-12 at the respective clinics. Parents/
guardians accompanying eligible children were asked to com-
plete the Parent General Behavior Inventory — 10 Item Mania
Scale (PGBI-10M) (Youngstrom et al., 2005, 2008) to screen
for elevated symptoms of mania. The PGBI-10 M items, scored
0-3, describe hypomanic, manic, and biphasic symptoms and
best discriminate bipolar disorder from other diagnoses
(Youngstrom et al., 2005). Total scores range from 0 to 30. All
patients whose parent/guardian rated them at or above 12
were invited to participate (n=621). In addition, some pa-
tients with scores 11 or lower were selected by a matching pro-
cedure (n=86). Details about subject ascertainment and the
rationale for the cut score of 12 on the PGBI-10M are described
separately (Horwitz et al., 2010).

2.2. Assessment
2.2.1. Diagnostic procedures

Participants were administered the Schedule for Affective
Disorders and Schizophrenia for School-Age Children-Present
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and Lifetime Episode (Kaufman et al., 1997) with additional
mood onset and offset items derived from the Washington
University St. Louis Kiddie Schedule for Affective Disorders
(Geller et al., 1998, 2001). ADHD diagnoses were made by
the usual DSM-IV-TR criteria. As per DSM-IV-TR, the category
of BPSD included BP I, BP II, cyclothymic disorder, or bipolar
not otherwise specified (BP-NOS). For any diagnosis of
BPSD, we required episodes and did not count symptoms
for ADHD that occurred only during episodes nor did we
count symptoms for BPSD that were chronic ADHD symp-
toms; we attempted differential diagnoses.

BP I, BP II, and cyclothymic disorder all followed strict
DSM-IV criteria. Because DSM has offered less specification
about BP-NOS, the LAMS study used the following criteria
for BP-NOS: (a) elated mood plus at least two associated
symptoms of mania (e.g., grandiosity, decreased need for
sleep, pressured speech, racing thoughts, increased goal-
directed activity), or irritable mood plus at least three associ-
ated symptoms of mania; (b) change in the participant's level
of functional competence (increase or decrease); (¢) symp-
toms must be present for a total of at least 4 h within a 24-h
period; and (d) the participant must have had at least four
episodes of 4 h duration or a total of four days of the earlier-
noted symptom intensity in his/her lifetime. These criteria
were also used in the Course and Outcome of Bipolar Youth
study (COBY) (Axelson et al., 2006). A licensed child psychia-
trist or psychologist reviewed and confirmed all diagnoses.
Inter-rater reliability was assured by the interviewers rating
taped administrations of the K-SADS-PL-W, Children's Depres-
sion Rating Scale-Revised (CDRS-R) (Overholser et al., 1995;
Poznanski et al., 1984), and the Young Mania Rating Scale
(YMRS) (Young et al., 1978). The kappa for K-SADS-PL-W psy-
chiatric diagnoses was 0.82 and more specifically, the kappa for
bipolar diagnoses was 0.93. Additionally, demographic infor-
mation including age, sex, race, ethnicity, and health insurance
status were obtained from parents/guardians. A more detailed
description of the assessment and description of the 707 chil-
dren are outlined in Findling et al. (2010).

2.2.2. Measures of child symptom severity

“Unfiltered” manic symptoms (i.e., directly from informant
with no attempt to classify symptoms into particular catego-
ries, in contrast to the “clinician-filtered” ratings used on the
K-SADS described earlier) were assessed by parent report on
the PGBI-10M, by clinician interview of child with the YMRS
(Young et al,, 1978), and by teacher-rated manic symptoms
on the Child and Adolescent Symptom Inventory-4 — (CASI-
4R), on which items are rated on a 0-3 scale (Gadow and
Sprafkin, 1994). ADHD symptom severity was taken from the
mean of the 18 ADHD symptoms on the CASI-4R rated by
parent and teacher (Gadow and Sprafkin, 1994).

2.2.3. Parental manic and ADHD symptoms

The Family History Screen (Milne et al., 2009; Weissman
et al., 2000) collected information on 15 psychiatric disorders
and suicidal behavior in biological parents. Symptoms of
DSM-IV-TR defined mania were evaluated. Individuals were
considered positive for a parental history of mania (PHM) if
parents endorsed yes for “extreme elated mood” plus 3 sup-
porting symptoms (more talkative, inflated self-esteem, de-
creased need for sleep, racing thoughts, more distractible

than usual, more restless, and excessive involvement in plea-
surable activities) or yes for extreme irritable mood with 4
supporting symptoms. In cases where there were missing
data, if enough symptoms were known to meet the criteria
mentioned, the parent was scored positively. If the parent
could not meet criteria even if missing symptoms were avail-
able (e.g., if neither extreme elated mood nor extreme irrita-
ble mood was endorsed), the parent was scored negatively. If
there was uncertainty regarding whether or not a parent
would or would not meet criteria if missing symptoms were
known, the parent was scored as unknown and that child
was not included in this sample. ADHD symptoms in parents
were assessed by a single question: In grade school, did the
parent fidget, leave their seats when they weren't supposed
to, not finish their schoolwork, or not pay attention to the
teacher? If the parent responded yes, they were coded as
positive for ADHD symptoms. Thus these parent symptom
classifications are not based on a formal diagnostic examina-
tion of parents.

2.3. Statistical analysis

Descriptive statistics, including means and percentages,
were computed for the demographic and diagnostic vari-
ables. Children and adolescents were divided into four diag-
nostic groups to be compared: ADHD without BPSD (“ADHD
alone”), BPSD without ADHD (“BPD alone”), comorbid ADHD +
BPSD, and other or no diagnosis. Note that the word “alone”
after ADHD or BPSD merely means without the other diagnosis,
not necessarily without all comorbidity (e.g., there could be
comorbid anxiety or conduct disorder). For these exploratory
analyses, alpha was set at p<0.05 for all analyses.

Two statistical approaches were used. First, chi-square
analyses tested the stated hypothesis from the viewpoint of
the child diagnosis, checking separately for symptoms in
mothers, fathers, and “either parent”.

The second set of analyses used regressions to explore the ef-
fect of parent symptoms on the severity of the child's symptoms
and check on a possible effect of site. Specifically, regression
analyses examined whether child diagnosis, parent symptoms,
or the interaction of child diagnosis and parent symptoms pre-
dicted child ADHD or manic symptom severity reported by clini-
cian, parent or teacher. The clinician-completed YMRS, the
parent-completed PGBI-10 M and the parent- and teacher-
reported CASI-4 manic symptom subscale were used to measure
child manic symptom severity. The parent- and teacher-
completed CASI-4 ADHD combined subscales were used to ex-
amine child ADHD symptom severity. Hierarchical regressions
entered any child BPSD diagnosis in the first step, then any
parent history of manic symptoms, and then the interaction.
Similarly, for ADHD, any child ADHD diagnosis was entered
first, with parent history of ADHD symptoms entered second
and the interaction with ADHD diagnosis entered last. Parent
history and the interaction entered after child diagnosis in
order to examine whether family history of mania/ADHD
symptoms increased mania/ADHD symptom severity in the
child after accounting for diagnosis. Inclusion of both the family
history and its interaction with diagnosis allowed examination
of whether family history increases symptoms independently
or in combination with the presence of a diagnosis. After exam-
ining same construct relationships (e.g., bipolar diagnosis,
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parent history of manic symptoms, and their interaction pre- a
dicting child mania symptom ratings), three additional steps % g
were added to the hierarchical regressions. Additional steps = gn = -
examined cross-construct relationships (e.g., child ADHD diag- 273 = 2 g g g 5
nosis, parent history of ADHD symptoms, and their interaction = % vy
predicting child mania symptom ratings). All analyses were ’g e
also re-computed with site as a set of dummy codes. S ¢
Q
3. Results s £
> — —
u g 888 &K
3.1. Sample distribution =8 g °°°
g5
Of the 707 children in the LAMS study at initial evaluation, =3
421 (60%) had ADHD without BPSD (“ADHD alone”), 45 (6%) g
had BPSD without ADHD (“BPD alone”), 117 (17%) had co- ¢ é,
morbid ADHD and BPSD, and 124 (18%) had neither ADHD £ -§ § § § § g =
nor BPSD. Of the 638 with family history data for at least Qs
one parent, 380 (60%) had ADHD without BPSD (“ADHD é%;
alone”), 41(6%) had BPSD without ADHD (“BPD alone”), 108 )
(17%) had comorbid ADHD and BPSD, and 109 (17%) had nei- f
ther ADHD nor BPSD. Thus the distribution by child diagnosis é é § S5 8%g
for those with parent data was not different from the distri- 2 é’ $99Y o¢°
bution for the whole sample. 25
. : 5 £a
3.2. Hypothesis testing g ;% % nns zog
As reported in Table 1 and illustrated in Fig. 1, differences E 2 28 °TT 7T
among the four groups were significant on omnibus tests for S g m =
either parent with manic symptoms, mothers with mania, E 8 f =
and fathers with mania (all p<0.001). In addition, the omni- 2 8 é 2 S3x ggo
bus test was significant for either parent with ADHD symp- gl5la g cgo oo
toms (p=0.04) but not for just mothers or just fathers with E E é &
ADHD symptoms (although fathers had a marginal trend, g -
p=0.09). In subsequent pairwise comparisons, significantly S 883
more mothers of BPSD-alone children (26%) and comorbid % = v cvgg § S §
children (23%) had manic symptoms than mothers of chil- a o) 235 gdgd
dren with only ADHD (10%) or neither diagnosis (9%). Results & = R
were comparable for fathers, except that the comparison of bl %
fathers of comorbid children to fathers of children with 5] S
ADHD alone was not significant (13% vs. 8%, p=0.08). The “é % é}
results for “either parent” were similar to those for mothers = Fg| o o~ See
but more pronounced (all p<0.001). The only significant dif- g g g2 == & 322
ferences in parental ADHD symptoms were between fathers = i § Q Con 8
of ADHD-alone (20%) compared to BPSD-alone (7%) children g 2 I
and for either parent of BPSD alone (15%) compared to par- g. gn ol 8 ﬁ :’ B § § &
ents of ADHD alone (30%) and parents of comorbid ADHD z 2&5| 1| 53FF 5235
+BPSD (32%). < m<l=l o o=a
Table 2 presents the results of hierarchical regression s E
analyses for manic and ADHD symptom ratings. As expected, g = _ ¥ o
being diagnosed with a bipolar spectrum disorder was a E o g M 228 Z2EER
strong predictor of child manic-symptom severity on the o 52| z fFa oaom
YMRS even when family history and the interaction between e 5
family history and diagnosis were considered (R?=0.283, § é o S
»=0.56, t(632) =13.71, p<0.001). However, neither family 2 z A gl B8 §&2
history nor the interaction of family history with child BPSD 3 é g Q 5 E 5 5 :oo’ :%’
diagnosis predicted manic symptom severity on the YMRS. = Ny B
Slightly different results were found with the PGBI-10M. Di- g > g g
agnosis continued to be a strong predictor of manic symp- E 2 o § 2 v F:" 2w
toms when family history and its interaction with diagnosis - g SEEE0258
were taken into account (R?>= 0.098, BP diagnosis 3 =0.30, 25 E 'E% R é R
t(618)=6.59, p<0.001). However, the presence of any S
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Fig. 1. Percent of each child diagnostic group with parental manic or ADHD
symptoms.

parental history of manic symptoms was associated with a
significant increase in child manic symptoms after accounting
for diagnosis (AR?>=0.024, p<0.001; Family history 3= 0.19,
t(618) =3.99, p<0.001). This effect was consistent across
youth with and without BP diagnoses, as the interaction of

family history and diagnosis was not significant (AR?=0.002,
F(1,618)=1.13, p=0.289). The same pattern was found on
the CASI-4 parent report manic symptom subscale: diagnosis
was a strong predictor of higher manic symptoms when family
history and its interaction were included (R?=0.117, 3 =0.31,
t(617)=6.99, p<0.001); and family history contributed to
increased manic symptoms beyond diagnosis (AR%=0.041,
p<0.001, p=0.23, t(617)=4.92, p<0.001). This effect was
maintained in those participants with and without a BP diag-
nosis because the interaction was not significant (AR?=
0.001, F(1,617) = —0.82, p=0.412). Teacher reported manic
symptoms on the CASI-4 manic symptoms subscale were not
predicted by diagnosis, family history, or their interaction
(largest (t(422) = —0.63, p=0.560). Having an ADHD diag-
nosis significantly increased parent and teacher-rated manic
symptoms (smallest t(617) =2.73, p=0.007), with a marginal
trend on the clinician-rated YMRS (t(631) =1.77, p=0.078).
Family history of ADHD symptoms did not significantly predict
manic symptom severity across any measure (largest t(419) =
1.83,p=0.078).

Child diagnosis of ADHD was also a robust predictor of
greater child ADHD symptoms on the CASI-4 ADHD parent-
rated subscale even when family history of ADHD symptoms

Table 2
Hierarchical regression analyses for child manic and ADHD symptom severity.

Child symptom rating Independent variable AR? B SE t(p)

YMRS Any BP dx? 0.283 12.6 0.9 13.7 (<0.001)
Any parent manic Sx? 0.001 1.5 1.0 1.5 (0.135)
Interaction 0.003 —2.6 1.7 —1.6 (0.119)
Any ADHD dx.? 0.004 13 0.7 1.8 (0.078)
Any parent ADHD Sx? <0.001 0.4 0.7 0.6 (0.560)
Interaction 0.001 1.9 1.7 1.1 (.278)

PGBI-10M Any BP dx? 0.098 52 0.8 6.6 (<0.001)
Any parent manic Sx? 0.024 34 0.9 4.0 (<0.001)
Interaction 0.002 —1.5 14 —1.1(0.289)
Any ADHD dx? 0.010 1.7 0.6 2.7 (0.007)
Any parent ADHD Sx? <0.001 —0.1 0.6 —0.2 (0.862)
Interaction <0.001 —0.5 15 —0.3 (0.733)

CASI-4R parent rating of manic Sx Any BP dx? 0.117 44 0.6 7.0 (<0.001)
Any parent manic Sx? 0.041 34 0.7 4.9 (<0.001)
Interaction 0.001 —-1.0 12 —0.8 (0412)
Any ADHD dx? 0.019 19 0.5 3.7 (<0.001)
Any parent ADHD Sx? 0.002 0.6 0.5 1.1 (0.265)
Interaction <0.001 0.4 13 0.3 (0.744)

CASI-4R teacher rating of manic Sx Any BP dx? <0.001 0.15 0.8 0.2 (0.844)
Any parent manic Sx? 0.001 —0.5 0.8 —0.6 (0.560)
Interaction <0.001 0.2 1.5 0.1 (0.901)
Any ADHD dx? 0.052 3.0 0.6 4.8 (<0.001)
Any parent ADHD Sx? 0.007 1.1 0.6 1.8 (0.078)
Interaction 0.005 2.3 15 1.5 (0.142)

CASI-4R Parent Rating of ADHD Sx Any ADHD dx? 0.205 12.3 1.1 11.3 (<0.001)
Any parent ADHD Sx? 0.004 0.5 2.2 0.2 (0.820)
Interaction <0.001 14 24 0.6 (0.555)
Any BP dx? .036 55 1.0 5.4 (<0.001)
Any parent manic Sx? 0.007 2.7 1.1 2.5(0.014)
Interaction 0.005 —4.7 23 —2.1(0.039)

CASI-4R teacher rating of ADHD Sx Any ADHD dx.? 0.111 9.3 1.7 5.7 (<0.001)
Any parent ADHD Sx? 0.011 32 14 2.3 (0.019)
Interaction 0.007 7.1 3.7 1.9 (0.055)
Any BP dx? <0.001 —0.7 1.6 —0.5(0.641)
Any parent manic Sx? <0.001 —0.1 1.7 —0.1(0.964)
Interaction 0.001 —0.9 2.0 —0.4(0.674)

Note. Any BP dx and Any ADHD dx refer to diagnoses in the youth; “Any parent manic sx” and “Any parent ADHD sx” refer to history of symptoms in the parent.

All analyses presented in order of hierarchical entry into the model.
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and the interaction between family history and diagnosis were
taken into account (R>=0.205, =044, t(618)=11.29,
p<0.001). However, neither family history nor the interaction
of family history by child diagnosis increased the prediction
of parent-reported ADHD symptoms (AR?=0.004, t(618) =
0.23, p=0.820 and AR%<0.001, t(618)=0.67, p=0.555 re-
spectively). Having a bipolar spectrum diagnosis (3 =0.22,
t(615)=5.49, p<0.001) or a family history of mania (p=
0.15, t(615) =2.51, p=0.014) also increased parent-reported
ADHD symptoms. Interestingly, having both a bipolar spectrum
diagnosis and a family history of mania significantly decreased
parent-reported ADHD symptoms (p=—0.11, t(615)=
—2.07, p=0.039), possibly indicating greater rating clarity
regarding the difference between bipolar and ADHD symptoms
when a parent has bipolar disorder. Diagnosis was also a strong
predictor of greater teacher- rated ADHD symptoms on the
CASI-4, even when family history and the interaction between
family history & diagnosis were considered (R?=0.111, p=
0.28,t(419) = 5.65, p<0.001). After accounting for diagnosis,
family history of ADHD symptoms was associated with
greater teacher-rated ADHD symptoms (AR?=0.011, p=
0.10, t(419)=2.35, p=0.019). Because the interaction of
family history by child diagnosis did not significantly increase
the prediction of teacher-rated ADHD symptoms (AR?>=
0.007,F(1,419)=3.71, p=0.055), these results were generally
consistent in children with and without an ADHD diagnosis.
Having a bipolar diagnosis, family history of manic symptoms,
or both did not significantly influence teacher reports of ADHD
symptoms (largest t(416) = —0.53, p=0.641).

Site accounted for a small proportion of the variance in
each symptom measure (range 0.2%-6.0%). The pattern of re-
sults was unchanged when site was included as an additional
predictor in the regression models (for both manic and ADHD
symptoms). Because there was no reason to suspect that site
would affect the relationship of parent symptoms to child
symptom severity, we present the results without adjusting
for site.

4. Discussion

In this clinical sample of 707 outpatients, enriched with
children whose parent scored them above 12 on the GBI-
S10M at their first clinic visit, the majority (76%) had ADHD
and a substantial proportion (23%) had BPSD (diagnosed with
a requirement for episodes): 17% of the sample had comorbid
ADHD and BPSD, which would be expected by chance. The pro-
portions with each diagnosis were nearly identical for the sub-
group of 638 with usable parent symptom data.

Regarding the hypothesis of greater rate of manic symp-
toms in parents of children with either BPSD or ADHD (com-
pared to children with neither diagnosis) and even greater
rates for comorbid children, the difference by child diagnosis
is very clear. Both mothers and fathers of children with BPSD
but not parents of children with ADHD alone had greater
rates of manic symptoms than parents of children with nei-
ther diagnosis. Further, parents of children with BPSD had
greater rates of manic symptoms than parents of children
with ADHD alone. Moreover, parents of comorbid children
had no greater rate of manic symptoms than parents of chil-
dren with BPSD alone. Thus parental manic symptoms were
associated only with child BPSD, not child ADHD. In fact, for

both mothers and fathers, the comorbid group had nominally
lower rates of parental manic symptoms than were reported
for the BPSD alone group. A possible explanation for this sur-
prising result could be that without the troublesome ADHD
symptoms, it might take more familial awareness of mood
symptoms (as from a parent having BPSD) to precipitate
child referral (Youngstrom et al., 2011).

Regarding the hypotheses of greater rate of ADHD symp-
toms in parents of children with ADHD or BPSD, and even
higher rates for comorbid children, compared to children
with neither diagnosis, the results are not as clear, but consis-
tent with the difference by child diagnosis found for parental
manic symptoms. The omnibus test for differences among
child diagnostic groups was significant only by the greater
power of the “either parent” analysis, and that only barely
(p=0.04); the omnibus tests for mothers and fathers sepa-
rately were not significant. Scrutiny of the descriptive statistics
shows a tendency for a greater rate of ADHD symptoms in par-
ents of children with ADHD, but not in parents of children with
BPSD alone, compared to those with neither diagnosis, and the
comorbid group shows no tendency for higher parent rates of
ADHD symptoms than the ADHD-alone group.

Thus parental symptomatology specifically matched the
child symptomatology for both manic and ADHD symptoms —
separately.

The opposite analytic strategy, examining child symptom
severity by parental symptom type, yielded compatible re-
sults. Regression analyses revealed that the family history of
manic symptoms predicts child manic symptom severity
over and above child diagnosis for parent rating but not
teacher rating. Family history of ADHD symptoms significant-
ly predicted teacher rating of child ADHD symptoms severity,
but not significantly for parent report. These chiasmic results
can be explained by teachers being more attuned to ADHD
than to BPSD in their work and in a better position to observe
ADHD severity, while parents who are familiar with BPSD
because of family history are more attuned to rating manic
symptoms and have less opportunity to observe ADHD severity.
The association of parent manic symptoms with parent-rated
child ADHD severity is at least partly due to a significant inter-
action of child diagnosis with parent symptoms. Importantly,
family history of ADHD symptoms did not significantly predict
child manic symptom severity on any measure rated by parent,
teacher, or clinician.

The failure of teacher ratings of child manic symptom se-
verity to be associated with parental manic symptoms while
parental ratings of child manic symptom severity did associ-
ate with parental symptoms recalls two compatible recent
reports about informant differences. Carlson and Blader
(2011) found that teacher ratings on the Child Mania Rating
Scale added no diagnostic accuracy for child bipolar 1 or 2
disorders, and parent and teacher concordance was associat-
ed with child externalizing disorders more than with bipolar
diagnosis. Arnold et al. (2011) reported that in contrast to
parents, teachers rated child manic symptoms worse in the
comorbid group than in BPSD alone, but not worse than in
ADHD. These three separate findings would be compatible
with teachers conflating manic and ADHD symptoms. These
results do not support familial linking of BPSD and ADHD.
This finding is compatible with Birmaher's report that for
youth age 6-18 years, offspring of BPD parents did not have
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higher rates of ADHD compared to offspring of parents with
non-BPD psychopathology, only higher rates compared to off-
spring of healthy control parents (Birmaher et al.,, 2009). The
results are also compatible with the finding that children in
this sample did not show greater comorbidity than expected
by chance (Arnold et al., 2011). These findings are also consis-
tent with the conclusions of a recent review of the ADHD-
bipolar comorbidity literature (Galanter and Leibenluft, 2008)
and the possibility that there are some shared “components”
but not a linkage at the global diagnostic level (Youngstrom
et al., 2010). The reason for variance from some other reports
in this regard may lie with differences in diagnostic procedures.
In this study, we made a clean distinction between ADHD and
BPSD by requiring episodes and at least some peculiarly bipolar
symptoms for the latter and by not counting symptoms for an
ADHD diagnosis if they occurred only during a mood episode.

4.1. Limitations

The data presented here were collected cross-sectionally,
so any conclusions about longitudinal course, progression, or
causality must be considered speculative. The same sample is
being followed with periodic assessments that will allow con-
clusions about progression and course in the future. The parent
symptoms were based on simple questionnaire items about
symptoms in the parents: the parent ADHD question was par-
ticularly weak, consisting of a single question listing 4 charac-
teristic symptoms; this could lead to either over- or under-
suspicion of parental ADHD. The assessment of parental manic
symptoms was more detailed, with several symptoms sepa-
rately inquired about and a more rigorous algorithm used, but
not a formal diagnostic interview. However, the over- or
under-sensitivity to parental symptoms should have affected
all probands similarly so that the comparisons between sub-
groups should still be valid. An inherent weakness of this
study is the method of sample collection, which was designed
for a different purpose. It was neither epidemiologically repre-
sentative of the whole child population nor representative of
the whole child mental health clinic population. Rather, it is a
screen-enriched cohort mainly representative of the subgroup
of the child mental health clinic population that presents at
first appointment with elevated symptoms of mania. For this
reason, the proportions with BPSD and with ADHD (for which
most — perhaps all — symptoms are similar to bipolar symp-
toms) are probably higher than in the general child mental
health clinical population. Nevertheless, the actual diagnoses
were carefully made by experienced research diagnosticians
using information from reliability-trained interviewers, so
that the comparisons between diagnoses should be valid. The
small number (41) with BPSD without ADHD impaired power
for some comparisons, possibly allowing some Type 2 errors.
Power was strong for omnibus tests involving the full sample,
with power >0.8 to detect fairly small effects (e.g., Cohen's
w=0.13). However, pairwise comparisons focused on the
rarer subgroups were only powered to detect large effects
(e.g., Cohen's w=0.33 or greater) (Faul et al., 2009). Converse-
ly, using 0.05 as the significance level with multiple tests in-
creased the risks of Type 1 error. However, the significant
findings for manic symptoms (mostly p<0.001) would have
withstood correction for multiple tests. Further, in reporting a

null finding (lack of familial association), Type 2 error requires
most guarding against, so the alpha of 0.05 seems appropriate.

Thus this carefully characterized sample of children from
mental health clinics show significant association between par-
ent and child psychopathology within diagnostic category, but
not the suspected “crossing over” of ADHD and manic symp-
toms transgenerationally. Compared with children who have
only ADHD and “neutral” children with neither BPSD nor
ADHD, children with BPSD, either with or without ADHD, had
more parents with manic symptoms but not more with
ADHD symptoms, and the comorbid group did not have more
parents with manic symptoms than the BPSD-alone group.
Conversely, children with ADHD had more parents with
ADHD symptoms, but not more with manic symptoms, and co-
morbid children had no more parents with ADHD symptoms
than did those with ADHD alone. The two disorders seemed
to “breed true,” contrary to the expectation of transgenera-
tional synergism of symptomatology.
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