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Abstract
Objective—To describe the design of a longitudinal study of youth with elevated symptoms of
mania (ESM) as well as the prevalence and correlates of manic symptoms. Bipolar disorder in
youth is serious and is surrounded by controversy about its phenomenology, course and treatment.
Yet, there are no longitudinal studies of youth selected only for ESM, the phenomenological
hallmark. The study’s objective is to document the rate and sociodemographic correlates of ESM
in children attending outpatient psychiatric clinics.

Method—Parents of 3329 6–12 year old children visiting 10 outpatient clinics were asked to
complete the Parent General Behavior Inventory-10 Item Mania Scale (PGBI-10M). Children with
PGBI-10M scores ≥ 12 (ESM+) and a matched sample of screen negatives (ESM−) were invited
to enroll in the longitudinal study.

Results—Most (N=2622, 78.8%) participated. Nonparticipants were slightly younger (M=9.1
years, SD=2.0 versus 9.4 years, SD=2.0; t=4.42, df=3327, p<0.001). Nearly half (43%) were ESM
+; these were more likely to be Latino (4.2% versus 2.5%, X2 =5.45, df=1, p=0.02), younger
(M=9.3 years, SD=2.0 versus M=9.6 years, SD=1.9, t=3.8, df=2620, p<0.001) and insured by
Medicaid (48.4% versus 35.4%, X2 =45.00, df=1, p<0.001). There were no sociodemographic
differences between those who did versus did not agree to enroll in the longitudinal portion (ESM
+ N=621, 55.2%; ESM− N=503, 44.8%). Four items best discriminated ESM+ from ESM−.
These were not the most commonly endorsed but were indicative of behavioral extremes.
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Conclusions—Data suggest ESM+ is not rare in 6 to 12 year olds. ESM+ children show
behavioral extremes including rapid mood shifts compared to ESM− children.
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Introduction
Bipolar disorder is a serious psychiatric disorder in youth. Lewinsohn, Klein, & Seeley
(1995)1 noted the lifetime prevalence of bipolar spectrum disorders in older adolescents is
~1% with an additional 5.7% reporting having experienced subsyndromal symptoms of
mania (“core positive subjects”). Epidemiological studies indicate that up to 60% of adults
with bipolar disorder report their first symptoms while young (31% below age 14, 28% ages
15–19).2–5 Such findings lend support to the possibility of a high prevalence rate of bipolar
disorder in youth.5,6

Although identified over a century ago7 and carefully described in 1960,8 bipolar disorder is
controversial with respect to phenomenology, course, and treatment response prior to
puberty.9 This controversy is fueled by several issues. First, the presentation of bipolar
disorder may be different in youth. In adults, it typically presents with distinct mood states
and inter-episode recovery. However, in youth, the illness has been described as: (1) brief
mood episodes of rapid cycling and/or mixed states and infrequent inter-episode recovery;
and (2) chronically irritable and dysphoric mood.9–12 Second, bipolar disorder symptoms
(hyperactivity, impulsivity, irritability, and aggressive behavior) overlap with other
psychiatric conditions such as attention-deficit/hyperactivity disorder (ADHD),9, 12–14 non-
bipolar depression, and conduct disorder.15–18 Third, it is often comorbid with other
psychiatric disorders such as ADHD.9, 12–14 Finally, there have been few epidemiologic
studies and no longitudinal studies of youth selected for only elevated symptoms of mania
(ESM), the phenomenological hallmark of bipolar disorder.1,19 These issues make bipolar
disorder in youth difficult to diagnose and have prompted the call for longitudinal studies to
disentangle the diagnostic issues.20

A longitudinal study of children with ESM who are putatively at greater risk for developing
bipolar disorder is also justified by the developmental challenges of recognizing mania; the
lack of knowledge about the positive predictive value of ESM; the increase in the rate of
diagnosis of bipolar disorder in youth;21–25 and the growing evidence that many youth
suffer from symptoms including mania associated with bipolar disorder for years prior to
diagnosis and treatment.9, 11–12, 26–27 It is especially important to examine children with
ESM since many of these children do not meet strict DSM criteria for either bipolar
disorder-Type 1 (BP1) or bipolar disorder-Type 2 (BP2)27–30 yet suffer from considerable
psychopathology and dysfunction.31 Further, little is known about the phenomenology or
diagnostic course of children with ESM, and very little is known about their key prognostic
features.29

Given the issues surrounding bipolar disorder in youth, the NIMH-supported Longitudinal
Assessment of Manic Symptoms (LAMS) study was designed to: (1) document the rate of
ESM using a valid and reliable measure in children 6–12 years attending outpatient mental
health clinics; (2) describe the longitudinal course and diagnostic evolution of ESM from
childhood to adolescence by following this cohort of children over time; and (3) identify
childhood risk factors that predict poor functional outcomes in adolescence among children
who present with ESM at study entry. This article describes the study design for LAMS and
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the prevalence and demographic correlates of ESM. The characteristics of the longitudinal
cohort, including exclusions, diagnoses and treatment will be described elsewhere.

Method
Design

We constructed a two-phase study design to investigate the course of ESM in children. Two-
phase designs are economical when the diagnosis of the condition of interest is complex or
costly: a large population is assessed with a screening instrument and then some portion of
that population is chosen for a more extensive diagnostic assessment.32–33 A prospective
design allows the evaluation of ESM as a marker for developing bipolar disorder,
determining whether certain risk factors (e.g., early trauma) are related to bipolar disorder,
and examining the course and diagnostic evolution of children with ESM.34–36 We screened
children visiting outpatient mental health clinics because of: (1) the rarity of manic
symptoms in the general population of children; (2) our focus on diagnostic course rather
than prevalence; and (3) the cost of screening in the community, particularly for only one
symptom complex.37

Sample The source population consisted of all children between 6 and 12.92 years visiting
10 child outpatient mental health clinics (2 in Cleveland, 2 in Cincinnati, 5 in Columbus and
1 in Pittsburgh) associated with universities (Case Western Reserve University, University
of Cincinnati, Ohio State University and University of Pittsburgh,) in the LAMS study. The
lower bound of the age range was chosen because many child assessment measures have not
been validated for children less than 6 years. Exclusion criteria included a prior visit to the
participating outpatient clinics within the preceding 12 months, not being accompanied by a
parent or legal guardian and having a parent who did not understand or speak English.
Adults accompanying eligible children were approached and voluntarily provided written
informed consent for participation in the screening portion of the study. The LAMS study
was approved by the IRBs at each of the participating universities.

Participating adults of eligible children completed the Parent General Behavior Inventory-10
Item Mania Scale (PGBI-10M)38–39 and a few sociodemographic questions. All children
with a PGBI-10M score ≥ 12(i.e., ESM+) were invited to enroll into the longitudinal phase
of the study. Every 3–4 weeks at each study site, one child with a PGBI-10M score of ≤ 11
(i.e. ESM−) was selected for every 10 consecutive ESM+ children enrolled. Clinics serving
a lower volume of children with ESM+ enrolled children in a 1:5 negative/positive ratio.
Negative screens were chosen within 3–4 weeks of their visit because our pilot experience
demonstrated more participant refusal beyond this time frame. Using minimization methods,
the negative screen selected was matched by age (± 2 years), sex, race/ethnicity and
insurance status of the “modal” positive child in the time segment. If more than one negative
screen matched, the negative control was randomly selected and if a selected negative
control refused he or she was replaced. Considered to be the only equivalent alternative to
randomization, minimization ensures balance between study groups for several patient
factors.40–41 This block size and selection method was chosen to ensure approximate
balance between ESM+ and ESM− for any potential time trend changes in demographic
characteristics of the “modal” ESM+ child (Figure 1). We invited to enroll in the
longitudinal phase of the study parents who were informed that participation would entail ≥
2 hour interviews twice yearly for up to 5 years.

Measures
Screening instrument—A two-phase design requires that a psychometrically sound
screening instrument be available to differentiate individuals with and without the
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phenomenon of interest. Prepubertal children can be screened for mania and, as noted by
Youngstrom et al.,38 the PGBI-10M performs better than other mania measures for this
purpose. The PGBI-10M is a 10-item empirically-derived adaptation of the GBI.42–43

Parents rate the hypomanic, manic and biphasic mood symptoms of their children aged 5–
17. Each item is scored from 0 (“Never or hardly ever”) to 3 (“very often or almost
constantly”). Scores range from 0 to 30 with higher scores indicative of greater symptoms.
The short form was developed by selecting items that maximally discriminated bipolar
disorder from other diagnoses.39 The short form is highly reliable (α = .92) and maintains
the excellent content coverage of the GBI (correlates .95 with the full length version). The
PGBI-10M discriminates patients diagnosed with bipolar disorder from all others, with an
area under the curve of .86.39 When scores of ≥ 12 were used as the cutoff in the scale
development analyses, a specificity of 88% and a sensitivity of 64% was achieved at an
outpatient clinic with a sample enriched with mood disorders.39 The diagnostic likelihood
ratio44 that a child with a score of 12 or higher on the PGBI-10M had a bipolar diagnosis
was 5.5.

Demographic form—Demographic characteristics reported by parents at screening
included child age, sex, race/ethnicity, and insurance.

Analyses
Data were double-entered using SPSS Data Builder/Entry v.3. Data discrepancies were
corrected and audits were conducted until all entry errors were corrected in the two entry
files. Data were then exported to SPSS v.16 to examine out-of-range values, logical
exclusions and inconsistencies indicative of response bias.

Statistical analyses were conducted with SAS version 9.2.45 Unweighted means, standard
deviations, counts, and percentages were calculated for descriptive statistics. Variables were
examined for their skewness and kurtosis. Between-group differences were assessed via the
Rao-Scott Chi-Square test for binary variables and t-tests for continuous variables. The
standardized effect size was calculated using Cohen’s d.46 All hypothesis tests were
considered statistically significant if the p value was < 0.05.

Sample size and power analyses—The study was designed to provide adequate
statistical power for longitudinal follow-up of cases to estimate rates of diagnostic change.
In order to generate a large enough sample for the longitudinal aims, a much larger sample
was screened. Based on the obtained sample size, with alpha set at .05, the study had 80%
power to detect very small effect sizes, Cohen’s d values of .11 or larger for t-tests and
Cohen’s w values of .065 or larger for chi-squared tests.47

Results
A total of 3329 children and families visited the study outpatient clinics during sample
accrual (11/14/2005–11/28/2008). Of these, 79% (n=2622) were eligible and agreed to
participate.. Two-thirds of the sample were male (66%, n=1730) and White (67%, n=1743),
with a mean age of 9.4 years (SD=2.0, range 6.0–12.9). Forty-one percent (n=1074) of the
visits were paid for by Medicaid and 53% (n=1395) by private insurance (Table 1). IRB
regulations allowed limited information (child age and insurance status) to be collected on
non-participants. Non-participating children were slightly younger (M=9.1 years, SD=2.0)
in comparison to participating children (M=9.4 years, SD=2.0; t=4.42, df=3327, p<0.001)
but payment for visits by Medicaid was similar (41.4% versus 41.0%, respectively;
X2=0.05, df=1, p=0.82.) These results were consistent across sites with one exception,
participating children in Pittsburgh were more likely to have visits paid for by Medicaid
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compared to non-participating children (54.3% versus 34.6%, respectively; X2=27.29, df=1,
p<.0001).

Adults completed the PGBI-10M on the 2622 participating children; 43% had PGBI-10M
scores of 12 or higher (i.e., a positive screen) When compared to negatively screened
children, children with positive screens were more likely to be Latino (4.0% versus 2.5%,
respectively; X2=4.43, df=1, p=0.04, d=0.09), younger (M=9.3 years, SD=2.0 versus M=9.6
years, SD=1.9: t=3.8, df=2620, p<.001, d=0.15) and supported by Medicaid (48.4% versus
35.4%, respectively, X2=45.00, df=1, p=<0.001, d=0.28). There were no significant
differences between screen positives and screen negatives in terms of sex or race.
Similarities and differences were largely consistent across sites with a few exceptions.
Whites were less likely to be screen positives at the Pittsburgh, PA and Cleveland, OH sites
and males were more likely to be screen positives in the Columbus, OH sites (data not
shown).

Positive Screens
Children with positive screens whose families did (55.2%, n= 621) and did not agree
(44.8%, n=503) to participate in phase-two of the study were examined. As shown in Table
2, no significant demographic differences emerged between groups in terms of child age,
sex, race/ethnicity or insurance status. These findings were consistent across sites with one
exception. In Pittsburgh, Whites were more likely to refuse participation in phase-two.
These comparisons were not done for the screen negatives because they were sampled with
replacements if they did not agree to participate in the longitudinal phase of the study.

Positive versus Negative Screens
Finally, we examined symptoms endorsed on the PGBI-10M for those screening positive
compared to those screening negative (Table 3). As would be expected, all 10 items on the
PGBI-10M were more frequently endorsed by those who screened positive. Among the
positives, 4 items were endorsed most frequently: mood/energy shifted rapidly from happy
to sad or high to low; days unusually happy & intensely energetic, yet also physically
restless; shifting activities; and feelings/energy are generally up or down, but rarely in the
middle. However, the items with the largest effect sizes, that is those that best discriminated
between the positives and negatives, were items 1, 2, 6, and 9. Appendix A contains the full
distribution of responses for ESM+ and ESM− subjects.

Discussion
Data from these 6–12 year old first-time utilizers of general outpatient mental health clinics
participating in this study suggest that symptoms of mania are common and that their
prevalence may differ by demographic characteristics. Of the 2622 families who agreed to
complete the PGBI-10M, 1124 or 42.9% scored their children as positive for symptoms of
mania. Although a DSM-III-R diagnosis of mania has been reported in about 16% of
outpatient users 12 years of age or younger,12 these data suggest that manic symptoms (as
opposed to a DSM-IV diagnosis of bipolar disorder) may be even more common in young
outpatient utilizers. Participating children who scored positive for symptoms of mania
display very different behavior than children who scored negative, as noted in a number of
previous studies examining symptoms in bipolar youth compared to youth with other
diagnoses.11, 33, 48

The children who scored positive for symptoms of mania showed no sex difference but were
more likely to be younger, Latino, and publicly insured. The lack of any sex difference is
consistent with prior reports of similar rates of bipolar diagnoses in males and females, and
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the findings also correspond with prior work indicating that higher levels of mania are found
at younger ages.49 There is documentation that 10–20% of adults with bipolar disorder
report onset before the age of 10.5, 50 However, whether the relationship of age to manic
symptoms is due to the relationship of these symptoms to other common psychiatric
problems such as ADHD, non-pathological age-related differences in behavior or age trends
for decreasing levels of mania as reported by Cicero et al, 2009 51 cannot be determined by
these data but, rather, by tracking subjects’ diagnostic evolution over time. Although the
relationships of ethnicity and poverty (approximated by public insurance) have not been
previously reported, the more general relationship of socioeconomic status and
psychopathology in children has been documented.52–54 Given that the vast majority of
investigations of diagnostic efficiency come from European-American middle and upper
class samples, and that few Latinos participated in a study examining the performance of the
screening instrument in subpopulations,39 this finding, although a small difference, needs to
be replicated and explored.55 Unfortunately, as previously identified,50, 56–57 while very
good data are available from regional epidemiological studies, data on prevalence and
correlates of psychopathology from a national sample are scarce. However, the National
Comorbidity Survey Replication Adolescent Supplement (NCS-A) will provide critical data
on the correlates of psychopathology for 13–17 year olds.56, 58 It will be informative to
compare these ethnicity and socioeconomic findings to the NCS-A when they become
available.

Examining the symptoms endorsed, we find that every symptom was endorsed more
frequently in those scoring positive, but four symptoms contributed most strongly to the
differences: (1) days of more depressed, irritable or extremely high, elevated or overflowing
with energy mood; (2) being unusually happy and intensely energetic but irritable; (3) days
of extreme happiness or energy but also anxious or tense and frequently shifting activities;
and, (4) days or more of unusual happiness and energy coupled with rage and urge to smash
or destroy things. Taken together, these symptoms describe children with considerable
extremes in behavior, further, as pointed out by Youngstrom et al.55 in an extensive review
of the evidence on the phenomenology of bipolar disorder in youth, these symptoms are
highly specific to the disorder although, as reported by Shankman et al., 2009 59 the
diagnostic evolution may not be homotypic. That every symptom was endorsed more
frequently in those scoring positive is not surprising given that Youngstrom et al.39 selected
items from the PGBI–10M that best discriminated between bipolar and non-bipolar cases.

Limitations
The data were generated from eligible children visiting general mental health outpatient
clinics. Consequently, although representative of the 6–12 year old utilizers, the data may
not be representative of all outpatient utilizers nor are they representative of children in the
community. Although the screening portion of the study achieved a very good response rate
(79%), only 55% of families with ESM+ children agreed to participate in the longitudinal
portion of the study usually because of the time commitment demanded by the twice yearly
≥ 2 hour assessments. While there are no differences on the demographic variables available
from the screening data for those who did and did not agree to enroll in phase-two, with just
over one half of those eligible agreeing to participate in the follow-up, there may be
differences between participating and non-participating families. Finally, these data were all
self reported. There is no gold standard for indentifying mania and the PGBI-10M, although
psychometrically sound and performing better than other mania measures, contains
questions with multiple items imbedded within each item.38 Consequently, even though the
exceptionally high internal consistency reliability argues against the item content being too
heterogeneous we do not know precisely to what portion of a question parents are
responding.
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Conclusions
This cohort of 6 to 12 year old first time utilizers of participating outpatient mental health
clinics enriched for symptoms of mania—the hallmark symptom of bipolar disorder—will
provide the data necessary to determine the positive predictive power of early symptoms of
mania for the development of bipolar disorder and identify risk factors associated with poor
functional outcomes. Given the functional impairment and suffering caused by bipolar
disorder in children, accurate diagnosis and treatment are critical. Data generated by this
cohort of children and their families have the potential to inform both these important areas.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Patient Enrollment Strategy at each of the 4 Sites
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