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Objective: Controversy exists regarding
whether nonepisodic irritability and hy-
perarousal (severe mood dysregulation) is
a phenotype of pediatric bipolar disorder.
The authors compared axis | diagnoses in
parents of children with narrow pheno-
type bipolar disorder and parents of
youth with severe mood dysregulation.

Method: Parents of youth with narrow
phenotype bipolar disorder (proband N=
33, parent N=42) and youth with severe
mood dysregulation (proband N=30, par-
ent N=37) were interviewed by clinicians
who were blind to the child’s diagnostic
status using the Diagnostic Interview for

Results: Compared to parents of youth
with severe mood dysregulation, parents
of youth with narrow phenotype bipolar
disorder were significantly more likely to
be diagnosed with bipolar disorder. There
were no other diagnostic differences be-
tween the two groups.

Conclusions: These data suggest that
narrow phenotype bipolar disorder may
be distinct from severe mood dysregula-
tion in terms of familial aggregation. Ad-
ditionally, the familiality of narrow phe-
notype bipolar disorder and adult DSM-IV
bipolar disorder is high.
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Controversy surrounds the diagnosis of pediatric bi-
polar disorder. Specifically, the nosological status of chil-
dren with irritability and hyperarousal, designated here as
severe mood dysregulation, is debated (1). Prior work
demonstrates that relatives of youth with bipolar disorder
are more likely to be diagnosed with bipolar disorder than
are relatives of youth without bipolar disorder (2, 3). How-
ever, there are no data regarding parental diagnoses of
youth with severe mood dysregulation. If severe mood
dysregulation is a phenotype of bipolar disorder, then the
parents of youth with severe mood dysregulation should
have bipolar disorder as often as the parents of youth with
narrow phenotype bipolar disorder.

Researchers have established a strong heritability for bi-
polar disorder. The concordance of bipolar disorder in
monozygotic twins is 0.67-0.85, reflecting substantially
greater concordance than in dizygotic twins or siblings (4).
Childhood-onset bipolar disorder tends to be associated
with a particularly strong family history (5). Faraone and
colleagues (2) found a fivefold elevated risk for bipolar dis-
order in the relatives of children with comorbid attention
deficit hyperactivity disorder (ADHD) and bipolar disor-
der compared to ADHD youth without bipolar disorder,
suggesting that ADHD with bipolar disorder is familially
distinct from ADHD presenting alone. Similarly, bipolar

disorder is significantly more common in the relatives of
youth with bipolar disorder compared to the relatives of
children with anxiety or comparison subjects (3).
However, controversy surrounding the diagnosis of bipolar
disorder in children complicates the interpretation of find-
ings regarding the heritability and familiality of pediatric bi-
polar disorder (1). Specifically, some suggest that children
with nonepisodic impairing irritability and hyperarousal
symptoms, or severe mood dysregulation, constitute the
“broad phenotype” of pediatric bipolar disorder (1), al-
though this is only one of several ways to operationalize
“broad phenotype.” Others contend that pediatric bipolar
disorder, like adult bipolar disorder, presents with an epi-
sodic pattern (1). Comparing diagnoses in the parents of
youth with severe mood dysregulation to diagnoses in the
parents of children meeting strict DSM-1V criteria for bipolar
disorder, or narrow phenotype bipolar disorder, may help to
elucidate the nosologic status of severe mood dysregulation.
Researchers have yet to compare DSM-IV diagnoses in
parents of youth with narrow phenotype bipolar disorder
versus parents of youth with severe mood dysregulation.
However, studies using the criteria for severe mood dys-
regulation used here suggest that severe mood dysregula-
tion and narrow phenotype bipolar disorder differ in their
pathophysiology and clinical correlates (6-8). Children
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FIGURE 1. Research Diagnostic Criteria for Severe Mood
Dysregulation?

Inclusion criteria:

1. Ages 7-17 years, with the onset of symptoms before age 12.

2. Abnormal mood (specifically anger or sadness) present at least
half of the day most days and of sufficient severity to be notice-
able by people in the child's environment (e.g., parents, teach-
ers, peers).

3. Hyperarousal, as defined by at least three of the following symp-
toms: insomnia, agitation, distractibility, racing thoughts or flight
of ideas, pressured speech, intrusiveness.

4. Compared to his/her peers, the child exhibits markedly increased
reactivity to negative emotional stimuli that is manifest verbally
or behaviorally. For example, the child responds to frustration
with extended temper tantrums (inappropriate for age and/or
precipitating event), verbal rages, and/or aggression toward peo-
ple or property. Such events occur, on average, at least three
times a week.

. The symptoms noted in 2, 3, and 4 above are currently present
and have been present for at least 12 months without any symp-
tom-free periods exceeding 2 months.

6. The symptoms are severe in at least in one setting (i.e., violent
outbursts, assaultiveness at home, school, or with peers). In ad-
dition, there are at least mild symptoms (distractibility, intrusive-
ness) in a second setting.

(%2}

Exclusion criteria:

1. The individual exhibits any of these cardinal bipolar symptoms:
Elevated or expansive mood
Grandiosity or inflated self-esteem
Episodically decreased need for sleep
2. The symptoms occur in distinct periods lasting more than 4 days.
3. Meets criteria for schizophrenia, schizophreniform disorder,
schizoaffective illness, pervasive developmental disorder, or PTSD.
4. Meets criteria for substance use disorder in the past 3 months.
5. 1Q <70.
6. The symptoms are due to the direct physiological effects of a
drug of abuse or to a general medical or neurological condition.

a Reprinted from Leibenluft et al. (1) with permission from the Ameri-
can Journal of Psychiatry, © 2003, American Psychiatric Association.

with severe mood dysregulation have an earlier age of on-
set and higher rates of ADHD and oppositional defiant
disorder than children with narrow phenotype bipolar dis-
order, whereas youth with narrow phenotype bipolar dis-
order have more psychiatric hospitalizations and suicide
attempts (7). Also, while both children with severe mood
dysregulation and those with narrow phenotype bipolar
disorder show attentional deficits during a frustration-in-
ducing task, the nature of those deficits differs, with chil-
dren with severe mood dysregulation demonstrating early
information-processing deficits and youth with narrow
phenotype bipolar disorder showing impairments in later
executive attention (6).

We tested the hypothesis that bipolar disorder would be
significantly more common in the parents of youth with
narrow phenotype bipolar disorder than in the parents of
youth with severe mood dysregulation. Our hypothesis
was based on the strong clinical resemblance between
narrow phenotype bipolar disorder and adult DSM-1V bi-
polar disorder and prior preliminary work suggesting a
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higher rate of bipolar disorder in the parents of children
with episodic, as opposed to nonepisodic, irritability (9).

Method

The biological parents of patients with narrow phenotype bipo-
lar disorder (proband N=33, parent N=42) and youth with severe
mood dysregulation (proband N=30, parent N=37) gave written in-
formed consent for this institutional review board-approved study
at the National Institute of Mental Health (NIMH). The children
gave written assent. The parents were interviewed by clinicians
trained in the use of the Diagnostic Interview for Genetic Studies
Version 3.0, which has been shown to generate a reliable (0.73-
0.95) lifetime diagnosis of axis I disorders (10). The interviewing cli-
nicians were blind to the child’s diagnostic status, and the parents
were counseled not to discuss their child during the interview.

Child diagnoses were made with the Schedule for Affective Dis-
orders and Schizophrenia for School-Age Children—Present and
Lifetime Version (K-SADS-PL) (11), a semistructured diagnostic
interview administered to parents and children separately. The
interviewers were graduate-level clinicians with excellent inter-
rater reliability (kappa >0.9, including differentiating severe
mood dysregulation from narrow phenotype bipolar disorder).
Different clinicians interviewed the children and parents, and di-
agnoses were based on best-estimate procedures. The clinicians
also reviewed children’s medical records and consulted with
treating psychiatrists and/or therapists.

Youth with narrow phenotype bipolar disorder met strict DSM-
IV criteria for bipolar disorder, with at least one full-duration hy-
pomanic or manic episode with an abnormally elevated or expan-
sive mood and/or grandiosity and at least three “B” mania symp-
toms (1). Briefly, children with severe mood dysregulation had 1)
an abnormal baseline mood (i.e., irritability, anger, and/or sad-
ness), 2) hyperarousal symptoms (i.e., at least three: insomnia, ag-
itation, distractibility, racing thoughts or flight of ideas, pressured
speech, intrusiveness), 3) increased reactivity to negative emo-
tional stimuli (e.g., temper outbursts) at least three times per
week, 4) symptom onset before age 12, 5) symptoms for at least a
year without symptom-free periods lasting more than 2 months,
and 6) functional impairment in at least two of three domains (i.e.,
home, school, peer relationships) (for complete criteria, see Figure
1). Severe mood dysregulation diagnoses were made by using a
module of questions in K-SADS-PL format operationalizing the
criteria for severe mood dysregulation defined in Leibenluft et al.
(1). Children with an IQ <70, pervasive developmental disorder, or
substance use were excluded from both groups. (For demographic
and clinical information on the child probands, see Table 1).

Because some observations were nonindependent (i.e., more
than one parent per child), we used a mixed-model approach for
binary/categorical data following SAS GENMOD statistical analy-
sis procedures (12). Of the 42 parents of children with narrow
phenotype bipolar disorder, 24 were derived from independent
child probands, and the remaining 18 were derived from nine
child probands. Of the 37 parents of children with severe mood
dysregulation, 23 were derived from independent child probands,
and the remaining 14 were derived from seven child probands.
Logistic regressions were used to compute odds ratios comparing
the rate of axis I diagnoses in the parents of probands with narrow
phenotype bipolar disorder or severe mood dysregulation, with
age covaried because the parents of narrow phenotype bipolar
disorder youth were significantly older than the parents of youth
with severe mood dysregulation. Odds ratios were also used to
compare the rate of axis I diagnoses in the probands. Here, child
age and gender were covaried because youth with narrow pheno-
type bipolar disorder were older than youth with severe mood
dysregulation and there were more boys in the severe mood dys-
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PARENTAL DIAGNOSES IN BIPOLAR YOUTH

TABLE 1. Demographic Characteristics and Axis | Diagnoses in Pediatric Probands With Narrow Phenotype Bipolar Disor-

der or Severe Mood Dysregulation

Narrow Phenotype Bipolar

Severe Mood Dysregulation

Variable Disorder (33 probands) (30 probands) Analysis
Mean SD Mean SD t
Age (years) 13.45 2.86 11.58 1.88 3.03%*
N % N % X2 0dds Ratio 95% Cl
Sex (male) 21 63.6 26 86.7 4.40*
Diagnosis
Bipolar disorder | 29 87.9 0 0.0 —
Major depressive disorder 0 0.0 6 20.0 —
Anxiety disorder 17 51.5 19 63.3 0.69 0.62 0.20-1.91
Attention deficit hyperactive disorder 20 60.6 26 86.7 2.27 0.32 0.07-1.41
Oppositional defiant disorder 13 394 25 83.3 10.60%* 0.08 0.02-0.37
Conduct disorder 0 0.0 2 6.7 —
Eating disorder 0 0.0 0 0.0 —

*p<0.05. **p<0.01.

TABLE 2. Demographic Characteristics and Axis | Diagnoses in Parents of Pediatric Probands With Narrow Phenotype

Bipolar Disorder or Severe Mood Dysregulation

Narrow Phenotype Bipolar

Severe Mood

Variable Disorder (42 parents) Dysregulation (37 parents) Analysis
Mean SD Mean SD t
Age (years) 41.90 6.04 38.86 6.20 2.20%*
N % N % x2 0dds Ratio 95 % Cl

Sex (male) 11 26.2 13 35.1 0.74

Race (Caucasian) 39 929 35 94.6 2.24

Marital status (currently married) 34 81.0 31 83.8 3.33

Diagnosis
No axis I diagnosis 8 19.0 15 40.5 3.75*% 0.36 0.13-1.01
Bipolar disorder? 14 333 1 2.7 6.32%** 17.96 1.89-170.77
Depressive disorder? 17 40.5 16 43.2 0.16 0.83 0.34-2.03
Anxiety disorder¢ 9 214 7 18.9 0.02 1.09 0.32-3.72
Substance abuse/dependence 16 38.1 11 29.7 0.87 1.64 0.58-4.66
Eating disorder 3 7.1 3 8.1 0.19 0.68 0.12-3.96
Schizophrenia 0 0.0 0 0.0 —

a Parents of youth with narrow phenotype bipolar disorder: bipolar | disorder, N=6; bipolar Il, N=8; parents of youth with severe mood

dysregulation: bipolar | disorder, N=1; bipolar Il disorder, N=0.
b Includes major depressive disorder or dysthymia.

CIncludes posttraumatic stress disorder, obsessive-compulsive disorder, generalized anxiety disorder, panic disorder, agoraphobia, social

phobia, and/or simple phobia.
*p=0.053. **p<0.05. ***p<0.01.

regulation group compared to the narrow phenotype bipolar dis-
order group. Significance was set at p<0.05.

Results

The parents of youth with narrow phenotype bipolar
disorder and youth with severe mood dysregulation did
not differ on race, marital status, or sex; however, the par-
ents of youth with narrow phenotype bipolar disorder
were significantly older than the parents of youth with se-
vere mood dysregulation, so age was included as a covari-
ate (Table 2). Compared to the parents of children with se-
vere mood dysregulation, the parents of children with
narrow phenotype bipolar disorder were significantly
more likely to be diagnosed with bipolar disorder (odds ra-
tio=17.96, CI=1.89-170.77, p=0.01) (Table 2). Overall,
19.0% of the parents with narrow phenotype bipolar disor-
der and 40.5% of the parents with severe mood dysregula-
tion had no axis I diagnosis (odds ratio=0.36, CI=0.13-1.01,
p=0.053). Parental diagnoses of major depressive disorder,
anxiety disorder, substance abuse or dependence, eating
disorder, or schizophrenia did not differ by group (all
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p>0.50). The rate of oppositional defiant disorder differed
between youth with severe mood dysregulation and nar-
row phenotype bipolar disorder (see Table 1). There were
no associations between parental diagnoses (e.g., sub-
stance abuse/dependence) and child proband comorbid-
ities (e.g., ADHD).

Discussion

The diagnosis of pediatric bipolar disorder has gener-
ated substantial debate, focusing on children with nonep-
isodic, impairing irritability and hyperarousal, or severe
mood dysregulation. Although severe mood dysregulation
has been referred to as a broad bipolar disorder phenotype
(1), its nosologic relationship to bipolar disorder remains
an unanswered empirical question. The purpose of this
study was to assess diagnoses in the parents of probands
with narrow phenotype bipolar disorder or severe mood
dysregulation systematically, with a particular focus on
the prevalence of parental bipolar disorder.

Of note, bipolar disorder was the only diagnosis whose
prevalence differed between parent groups; 33.3% (N=14)
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of youth with narrow phenotype bipolar disorder had a par-
ent with bipolar disorder, compared to 2.7% (N=1) of the
parents of youth with severe mood dysregulation. Our rate
of bipolar disorder in the parents of youth with narrow phe-
notype bipolar disorder was similar to that of Birmaher et
al. (13), in which 29.5% of first-degree relatives of children
with bipolar disorder I had a history of mania, and Strober
etal. (14), in which 29.4% of the first-degree relatives of chil-
dren with prepubertal-onset bipolar disorder had a bipolar
disorder diagnosis. Taken together, these data confirm re-
ports that the familiality of pediatric bipolar disorder is high
(4). Our data extend these results by suggesting that narrow
phenotype bipolar disorder and severe mood dysregulation
are distinct in terms of familial aggregation.

There are five important limitations to this work. Our
data may be subject to ascertainment bias; parents with
bipolar disorder may be more likely to bring their child to
NIMH, inflating the rate of parental bipolar disorder. How-
ever, the same bias should influence parents with bipolar
disorder whether their child had severe mood dysregula-
tion or narrow phenotype bipolar disorder. Second, our
group was small. Third, second-degree relatives were not
assessed. Fourth, because the purpose of the study was to
compare bipolar disorder in the parents of children with
narrow phenotype bipolar disorder versus those with se-
vere mood dysregulation (1), we did not include a compar-
ison group of parents with unaffected offspring. Of note,
the rate of bipolar disorder in the parents of youth with se-
vere mood dysregulation resembles a recent 3.9% estimate
of lifetime prevalence of bipolar disorder in the adult pop-
ulation (15). Fifth, given the structure and focus of the Di-
agnostic Interview for Genetic Studies Version 3.0, ADHD
and other disruptive behavior disorders were not assessed
in the parents; these might have differentiated the two
parent groups. Future research could address the limita-
tions of this study.

In sum, we found that the familial aggregation of narrow
phenotype bipolar disorder with adult DSM-IV bipolar
disorder is high, and the rate of bipolar disorder is signifi-
cantly higher in parents of youth with narrow phenotype
bipolar disorder than in parents of youth with severe
mood dysregulation. These data suggest that severe mood
dysregulation and narrow phenotype bipolar disorder are
distinct entities and that it may not be warranted to diag-
nose children with nonepisodic irritability as having bipo-
lar disorder. Future research should continue to examine
the nosological status of severe mood disorder by compar-
ing the pathophysiology, longitudinal course, and clinical
correlates of youth with narrow phenotype bipolar disor-
der and youth with severe mood dysregulation.
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