
Original Article

Comparing diagnostic checklists for pediatric
bipolar disorder in academic and community
mental health settings

Attention to bipolar disorder in children and
adolescents has increased rapidly in the last decade.
Research in this area has been somewhat hampered

by the lack of good instruments to screen samples
to identify youths at risk of bipolar disorder for
participation in prevention or treatment studies as
well as investigations of genetics. There also would
be great value in having tools that could be used in
a standardized manner across research groups.
Such measures would help determine whether
apparent differences in phenomenology across sites
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Objectives: To compare six promising mania measures, the Parent
Mood Disorder Questionnaire (P-MDQ), the Adolescent self-report
MDQ, the 10-item short form of the Parent General Behavior Inventory
(PGBI-SF10), the 28-item Adolescent General Behavior Inventory
(AGBI), the Parent Young Mania Rating Scale (P-YMRS), and the
adolescent YMRS, in a demographically diverse outpatient sample.

Methods: Participants were 262 outpatients (including 164 males and
131 African-Americans) presenting to either an academic medical center
(n ¼ 153) or a community mental health center (n ¼ 109). Diagnoses
were based on semi-structured interviews with the parent and then youth
sequentially.

Results: Ninety youths (34%) met criteria for a bipolar spectrum
disorder. Parent measures yielded Areas Under the Receiver Operating
Curve (AUROC) values of 0.81 for the PGBI-SF10 to 0.66 for the
P-YMRS. Adolescent report measures performed significantly less well,
with AUROCs ranging from 0.65 to 0.50. There were no significant
differences in the diagnostic performance of the measures across the sites
or by racial groups, although the reliability of measures tended to be
lower in the urban community mental health site. The PGBI-SF10 made
a significant contribution to logistic regression models examining all
combinations of the instruments. The P-MDQ added information in the
younger age group, and no measure improved classification of bipolar
cases after controlling for the PGBI-SF10 in the older age group.

Discussion: Results replicate previous findings that, in decreasing order
of efficiency, the PGBI-SF10, P-MDQ, and P-YMRS significantly
discriminate bipolar from non-bipolar cases in youths aged 5–18; and
they appear robust in a demographically diverse community setting.
Adolescent self-report measures are significantly less efficient, sometimes
performing no better than chance at detecting bipolar cases.
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are due to actual differences in presentation, versus
being attributable to differences in interview pro-
cedures or the conceptual definition of �bipolar
disorder� used by different groups (1). Also, bipolar
disorder has proven challenging to recognize clin-
ically, even in adults, with patients often going
more than 10 years between the onset of mood
symptoms and the formal diagnosis of a bipolar
spectrum disorder (2). Well-validated rating scales
could help increase the rate of identification,
helping address unmet need for treatment of
bipolar disorder (3).
To date, all published investigations of diagnos-

tic efficiency in pediatric bipolar disorder have been
based on outpatient samples at academic medical
research centers. More than 80% of all participants
have been European-American and middle or
upper socioeconomic status (SES) families. It
would be highly valuable to establish whether
these measures perform comparably well in other
clinical settings, such as community mental health
or justice settings, where much of the unmet need
for treatment of mood disorder is likely to occur. A
community mental health setting is likely to
involve challenging conditions, including a low
base rate of bipolar disorder, high rates of atten-
tion-deficit/hyperactivity disorder (ADHD) and
disruptive behavior disorders, increased demo-
graphic diversity, a larger percentage of patients
coming from lower SES families, and potentially
influential differences in reading ability and atti-
tudes toward mental health issues.
It also would be useful to look specifically at

whether measures performed similarly in African-
American and European-American subsamples.
Almost no work has been published on the
presentation or treatment of pediatric bipolar
disorder in minority populations. However, bipo-
lar disorder is more likely to be diagnosed in
European-Americans, and schizophrenia more
likely in African-Americans presenting with similar
psychotic symptoms (4–7), even though there do
not appear to be significant racial differences in the
symptom presentation or family history of cases
diagnosed with bipolar I disorder (8–10). Similar
patterns have been found in clinical diagnoses of
psychiatrically hospitalized adolescents (11), and
differences in rate of bipolar diagnosis persist even
when using semi-structured research interviews (5).
These findings suggest that rating scales could be
particularly helpful in detecting bipolar disorder in
minority populations, inasmuch as they de-empha-
size clinical judgment in making ratings as well as
differences in interview content (7), and thus may
offer a relatively objective indicator of risk of
mood disorder.

The primary goal of the present study was to
compare the diagnostic efficiency of six promising
measures to assess bipolar disorder in youths,
investigating the parent- and self-report versions of
the General Behavior Inventory (GBI) (12–19),
Mood Disorder Questionnaire (MDQ) (20–22),
and Young Mania Rating Scale (YMRS). All these
measures possess potential advantages as aids to
differential diagnosis in a wide range of clinical
settings: they are inexpensive, readily available,
and require minimal training to consistently
administer and interpret (23). The most widely
used instrument across research and clinical
groups, the Achenbach Child Behavior Checklist
(24, 25), has been helpful as a method of compar-
ing phenotypes across sites (19, 26–28). However,
the Child Behavior Checklist (CBCL) has several
shortcomings when applied to bipolar disorder, the
paramount being that it does not have a mania
scale, and does not include many of the core DSM
symptoms of mania (25, 29). Data indicate that the
less familiar rating scales investigated in this study
outperform the CBCL at detecting bipolar dis-
order, presumably because they focus more specif-
ically on manic content (19).
Based on prior findings (16, 19, 21, 30), we

hypothesized that parent report would do signifi-
cantly better than self-report on the same instru-
ment, e.g., Parent GBI or Parent MDQ would
outperform adolescent report on the Adolescent
GBI or Adolescent MDQ. Because all the measures
studied here concentrate on symptoms of mania,
we anticipated much smaller differences in diag-
nostic efficiency within informant (i.e., all three
parent measures might perform similarly).
A second major goal was to compare the

performance of the measures across two different
clinical settings, comparing cases drawn from an
urban community mental health setting to cases
presenting at an outpatient academic research
center. We hypothesized that performance would
be significantly lower in the community mental
health setting, because of differences in demo-
graphics and rates of other disruptive behavior
disorders.
A third goal was to re-analyze the data compar-

ing diagnostic efficiency in European-American
versus African-American sub-groups, formally
testing whether the measures� performance differed
significantly across racial groups. We anticipated
that if there were statistically significant differences
in performance, then the measures would perform
worse in the African-American subsample.
A fourth goal was to examine whether any

combination of measures could significantly
improve the detection of bipolar disorder.
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Although prior studies have found that combina-
tions of measures do not significantly improve
classification of bipolar disorder after controlling
for the best measure (16, 19), the current study
includes more measures that focus specifically on
mania and mixed states, and the items range
broadly from the DSM-IV symptoms (comprising
the MDQ) to associated features of mania (the
YMRS versions), or a mix of both (as found on the
GBI forms). There is some evidence that data from
multiple informants could help identify mania, or
at least indicate more impaired cases (31, 32).

Methods

Participants

The Institutional Review Boards of University
Hospitals of Cleveland, Case Western Reserve
University, and Applewood Centers, Incorporated
approved all procedures used here. Participants
were recruited from two distinct clinical infrastruc-
tures. One was a community mental health center
(CMHC) with four urban sites (28). A random
subsample of families presenting for outpatient
treatment were invited to participate. The only
exclusionary criteria were that the patient needed
to be between the age of 5 and 18, and the patient
and caregiver needed to be conversant in spoken
English in order to complete the interviews.
The other infrastructure was an outpatient

academic medical center with more than a dozen
different pharmacotherapy studies, depending
upon currently open protocols (described more
fully in Findling et al., 33). Target diagnoses
for study recruitment included bipolar disorder
[bipolar I, bipolar II, cyclothymia or bipolar not
otherwise specified (NOS)], unipolar depression,
ADHD, conduct disorder, and aggressive behavior
regardless of diagnosis. Recruitment was based on
presenting symptoms and willingness to participate
in treatment protocols. Advertisements and refer-
rals described treatment studies, and those families
interested in various treatment studies completed
the diagnostic assessment as a screening or baseline
evaluation. The sample was enriched by referrals of
children whose parents had a diagnosed bipolar
disorder and were participating in treatment or
research at an affiliated adult mood disorders
clinic. In addition, youths (including normal con-
trols) were recruited by flyers and word of mouth
to complete these descriptive psychometric instru-
ments under the auspices of a Child/Adolescent
Psychiatric Clinical Research Center.
Inclusion criteria were (i) youths between the

ages of 5 years 0 months and 17 years 11 months

of age, (ii) of either gender, (iii) of any ethnicity,
(iv) presenting for an outpatient evaluation for
which the youth provided written assent and the
guardian provided written consent for participa-
tion, and (v) both the youth and the primary
caregiver presented for the assessment. In addi-
tion, at both sites, both the youth and the parent
needed to be able to communicate orally at a
conversational level in English for inclusion in
this study.
Subjects were excluded from enrollment into this

study at the academic site if a pervasive develop-
mental disorder, as determined by psychiatric
history, psychiatric interview, or having an Autism
Screening Questionnaire score of 15 or higher (34),
was present. In addition, patients with suspected
moderate, severe or profound mental retardation –
documented via educational history, standardized
cognitive ability test scores <70, or a Peabody
Picture Vocabulary Test-Third Edition (35) score
<70 if there was suspicion that global ability might
fall below 70 – was exclusionary, as the family
would not meet eligibility criteria to participate in
the clinical trials for which this protocol acted as a
screening battery. All participants completed the
same assessment procedures, including the index
tests and reference standard diagnostic interview,
regardless of presenting symptoms or treatment
study eligibility. The design was �prospective� in the
sense that data collection and analyses were
planned before the index test and reference
standard were performed (36), as opposed to post
hoc examination of a variety of measures collected
for a different purpose.

Measures

Reference standard: semi-structured diagnostic
interview using the Schedule of Affective Disorders
and Schizophrenia for Children. All participants
and their families completed a semi-structured
diagnostic interview by a highly trained research
assistant, using the Schedule for Affective Disorders
and Schizophrenia for School-Age Children-Pres-
ent and Lifetime (KSADS-PL) (37) combined with
the mood disorders module from the Washington
University KSADS (WASH-U-KSADS) (38). The
mood disorders module of the WASH-U-KSADS
includes additional symptoms and associated fea-
tures of depression and mania not captured by
other structured or semi-structured instruments.
Diagnoses of bipolar I, bipolar II, cyclothymia, and
bipolar NOS were made in strict accordance with
diagnostic criteria published in the DSM-IV
(American Psychiatric Association, 1994). Failure
to meet strict durational criteria was the most
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common reason for diagnosing bipolar NOS
instead of one of the other bipolar diagnoses (39).
Research assistants (n ¼ 4 predoctoral interns,

3 PhDs, 1 MA, and 2 psychology BA raters),
were trained to criterion by having them rate
along while observing five KSADS interviews by
an experienced rater. New raters then led five
KSADS interviews with an experienced rater and
achieved an overall j > 0.85 at the symptom
severity level and 1.0 agreement about the
presence or absence of diagnoses on each in
order to graduate from training. Acceptable
inter-rater reliability (j > 0.85 about symptom
severity) was maintained by having monthly joint
rating sessions after training was completed. The
same interviewer worked with both informants,
resolving discrepancies using best clinical judg-
ment. All cases were reviewed by an expert
consensus team, with the review always involving
a licensed clinical psychologist (EAY, JKY, or
NCF) and the rater conducting the KSADS. The
consensus meeting could use the KSADS, family
history, and prior treatment history to assign the
consensus diagnosis. All individuals involved in
the consensus meeting remained blind to the
scores on the index tests. Kappa was 0.95 about
bipolar diagnoses and 0.91 about all diagnoses
when comparing the expert consensus to KSADS
diagnoses. Two cases that met criteria for bipolar
disorder on the KSADS were assigned other
diagnoses by the expert consensus team. One case
met criteria for bipolar NOS on the KSADS, but
this was changed to depression NOS with
comorbid post-traumatic stress disorder upon
review. The other case met criteria for cyclothy-
mia on the KSADS, and this was revised to
ADHD-combined type and comorbid mood dis-
order NOS upon review by the expert consensus
team. Both cases represent modest disagreement
between the KSADS and the expert consensus,
and reflect a conservative approach to diagnosing
bipolar spectrum disorders.

Index tests

Mood Disorder Questionnaire-Adolescent self-report
(A-MDQ) (20). The MDQ was designed specifi-
cally as a screening instrument for bipolar disorder.
It includes an item for each of the DSM-IV
symptoms of mania, along with an item asking if
many of the symptoms co-occurred at the same
time, and another item asking if there was impair-
ment associated with the symptoms. Items are
scored as being present or absent. The MDQ was
validated in an adult population. The present study
represents one of the first efforts to examine the

validity of self-report in an adolescent population
(21).

Mood Disorder Questionnaire-Parent report about
youth (P-MDQ) (21). Parents were also asked to
complete a slightly modified version of the MDQ,
where they reported about potential manic symp-
toms in their child. The MDQ-P is promising as a
diagnostic aid, because it uses parent report, it is
brief, and it is focused specifically on symptoms of
mania. Preliminary data from another sample
suggest that it would out-perform self report on
the MDQ (21).

Adolescent self-report Young Mania Rating Scale
(A-YMRS). The A-YMRS is a 11-item question-
naire adapted from the YMRS (40) for the present
study. To our knowledge, this is the first published
exploration of whether adolescents could use the
YMRS as a questionnaire and provide reliable and
clinically valid information. Adolescents rate their
own manic symptoms on five explicitly defined
grades of severity, with item scores ranging from
0 to 4 (and three items ranging from 0 to 8). The
A-YMRS yields a total score that can range from
0 to 56, with higher scores representing greater
pathology. Ratings were based on the reported
presence of symptoms over the past 2 weeks.

Parent Young Mania Rating Scale (P-YMRS)
(41). The P-YMRS is a 11-item questionnaire
adapted from the YMRS. Parents rated their
child’s manic symptoms on five explicitly defined
grades of severity, using the same anchors as the
Adolescent-rated and clinician-rated versions of
the YMRS. Ratings were based on the reported
presence of symptoms over the past 2 weeks.
Internal consistency has been adequate in previous
samples (e.g., a ¼ 0.80 in the age 5–10 sample, and
0.69 in the older sample) (19, 41, 42).

Adolescent self-report on the General Behavior
Inventory (A-GBI) (12). The GBI is a 73-item
self-report questionnaire measuring depressive,
hypomanic, manic, and mixed (�biphasic�) mood
symptoms used with adolescents as young as age 11
(15). Respondents rate each symptom on a 0 (never
or hardly ever) to 3 (very often or almost constantly)
Likert-type scale, with higher scores indicating
greater severity. The GBI yields two scales scores, a
depressive (a ¼ 0.96) and a hypomanic/biphasic
score (a ¼ 0.94) (15). Present analyses use the
hypomanic/biphasic score, as preliminary findings
indicate that this is the scale that best discriminates
bipolar spectrum disorders from other diagnoses
(15, 16, 19).
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Parent General Behavior Inventory (P-GBI)
(17). The P-GBI is an adaptation of the GBI,
modified so that parents complete it to rate the
depressive, hypomanic, manic, and biphasic mood
symptoms of their children aged 5–17. The two
scales of depressive and hypomanic/biphasic
symptoms have strong construct validity and
exceptionally high internal consistency (e.g., alphas
of 0.97 for depression and 0.94 for hypomanic/
biphasic in both age groups) (17). A 10-item
mania short form that was developed on an
independent sample appears quite promising as a
diagnostic aid (PGBI-SF10) (18). The 10 items
were extracted from the full-length version at the
CMHC site to replicate the performance of the
short form and investigate its performance in a
more demographically heterogeneous sample. At
the academic site, the PGBI-SF10 was adminis-
tered as a short form (i.e., only the 10 items were
collected), to begin to evaluate its psychometric
properties when completed in the short format
(43).

Procedure

The parent or guardian provided written consent
for the participation of their child, and all youths
provided written assent to participation. All par-
ticipants and their families completed the KSADS
diagnostic interview. The interviewer met the
adolescent and parent separately. While the youth
was being interviewed, parents completed the
P-GBI, P-MDQ, and P-YMRS questionnaires.
When the parent was completing the KSADS
interview, then youths aged 11–17 were given the
A-MDQ, A-YMRS, and A-GBI to complete.
Youths younger than 11 years did not complete
any of the self-report instruments. Widely used,
nationally standardized instruments such as the
Achenbach CBCL begin using youth self-report
information at age 11; so our research protocol
also began gathering other self-report measures at
age 11. Youths and parents did not have access to
each other’s responses on the rating scales. The
KSADS diagnoses were blind to the content of the
rating scales, which were scored after the comple-
tion of the interview.

Statistical methods

The primary criterion measure for all analyses
grouped youths into two categories: (i) those with
no diagnosis of a bipolar spectrum disorder,
although multiple other Axis I diagnoses might
be present, and (ii) those with any bipolar spectrum
disorder (i.e., bipolar I, bipolar II, cyclothymia, or

bipolar NOS) present, regardless of comorbidity.
The overall diagnostic efficiency of each test
was quantified using nonparametric estimates of
the Area Under the Receiver Operating Curve
(AUROC) analyses. AUROC simultaneously con-
siders two aspects of test performance: sensitivity
(or the percentage of bipolar cases correctly
identified) versus specificity (or the percentage of
non-bipolar cases correctly identified). We com-
pared the diagnostic efficiency of the different index
tests (e.g., parent versus youth report) within each
sample using the z-test of dependent AUROCs
(44). Z-tests of independent samples compared the
performance of the measures across sites, and
across race. Logistic regression analyses deter-
mined whether combinations of the index tests
provided any incremental value after interpreting
an individual index test (45).

Results

Participants

Across both sites, 261 youths aged 5–17 partici-
pated, comprising a consecutive case series over the
period from December 2002 to October 2004.
More than half of the caregivers earned <$20,000
per year, and another third earned in the range of
$20,000 to $40,000. Table 1 presents demographic
characteristics and KSADS primary diagnoses
separately by site. The CMHC sample (n ¼ 109)
was 55% male, 86% black, and 80% qualifying for
Medicaid; whereas the academic research sample
(n ¼ 153) was 68% male, 24% black, and <20%
of families qualifying for Medicaid (all demo-
graphic differences significant at p < 0.01). No
adverse events were reported as a result of
completing the index tests or KSADS.

Diagnostic efficiency statistics

Table 2 presents descriptive statistics for the index
tests and global functioning separately for the
criterion groups (KSADS bipolar diagnosis present
or absent). Table 3 presents the internal consis-
tency estimates of reliability separately by site. The
reliability statistics are somewhat lower in the
CMHC than in the academic center, consistent
with concerns about differences in the reading level
of participants. The differences in reliability are
unlikely to be the result of differences in the
severity of presentation of bipolar illness across
sites: there was no site-by-diagnosis interaction in
levels of global functioning (F(1,214) ¼ 0.00, p ¼
0.984) and there was a significant tendency for
cases at the CMHC to be more impaired regardless
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of diagnosis, with an average GAF of 53.0 versus
56.5 (F (1,214) ¼ 14.38, p < 0.0005, partial eta-
squared ¼ 0.06). Bipolar cases tended to show

poorer functioning regardless of site (F(1,214) ¼
7.56, p ¼ 0.006, partial eta-squared ¼ 0.03). The
differences in reliability were more pronounced in
self-report than in parent report.
Table 4 presents correlations among the poten-

tial screening variables as well as the AUROC. The
PGBI-SF10, P-MDQ, and P-YMRS earned
AUROCs larger than for the A-MDQ, A-GBI, or
A-YMRS. The PGBI-SF10 significantly outper-
formed all three adolescent report measures as well
as the P-YMRS in the older cohort (ages 11–17)

Table 1. Demographic and diagnostic characteristics presented separately by site

Characteristic Academic center (n ¼ 153) Community mental health center (n ¼ 109)

Age in years (SD) 10.5 (3.5) 11.1 (3.1)
Gender (male) (%) 104 (68)* 60 (55)
Ethnicity (%)

African-American 37 (24) 94 (86)***
Hispanic 7 (5)* 0 (0)
White 106 (69)*** 9 (8)
Other 3 (2) 6 (6)

Reference standard positive (%)
Bipolar I 42 (27)** 5 (5)
Bipolar II, NOS, cyclothymia 39 (25)* 5 (5)

Reference standard negative (%)
Unipolar depression (MDD, dysthymia,
adjustment d/o + depressed mood)

20 (13) 29 (27)*

ADHD or disruptive behavior w/o mood disorder 39 (25) 51 (47)*
Residual (anxiety, post-traumatic stress disorder,
psychotic disorders, or no Axis I)

14 (9) 18 (17)

Any ADHD (%) 103 (67) 62 (57)
Number of Axis I diagnoses (SD) 2.3 (1.1) 2.3 (1.3)

For present purposes, any mood diagnosis was considered �primary.� Those with primary bipolar diagnoses also met criteria for 0–6
(median ¼ 1) other DSM-IV Axis I diagnoses. The most common comorbidity was bipolar and ADHD, occurring in 72% of the cases
diagnosed with bipolar disorder. ***p < 0.0005, **p < 0.005, *p < 0.05, two-tailed; NOS ¼ not otherwise specified; MDD ¼ major
depressive disorder; ADHD ¼ attention-deficit/hyperactivity disorder.

Table 2. Index test scores and global assessment of functioning (GAF) for
youths with and without bipolar diagnoses (combined across both sites)

Index Test

Non-bipolar Bipolar

Cohen’s dMean SD Mean SD

Ages 5–10
(n ¼ 141)

n ¼ 82 n ¼ 59

P-YMRS 10.64 6.72 15.40 8.64 0.62***
P-MDQ 5.30 3.20 7.70 2.54 0.81***
P-GBI-SF-10 11.19 8.07 20.60 8.59 1.13***
GAF 56.38 9.23 53.78 7.87 0.33 ns

Ages 11–17
(n ¼ 124)

n ¼ 94 n ¼ 30

P-YMRS 9.83 6.47 14.43 6.67 0.62**
P-MDQ 4.99 3.26 8.17 3.42 0.84***
P-GBI-SF-10 11.49 8.55 21.95 8.20 1.08***
A-YMRS 10.34 6.82 10.24 6.66 0.00 ns
A-MDQ 5.14 3.27 6.69 3.06 0.41*
A-GBI-BH 22.90 16.48 31.09 15.79 0.43*
GAF 54.73 7.33 54.90 5.72 0.00 ns

Cohen’s d of 0.2 constitutes a small effect size, 0.5 a medium,
and 0.8 a large effect for the social sciences. Bipolar versus non-
bipolar differences ***p < 0.0005, **p < 0.005, *p < 0.05, two-
tailed; ns ¼ not significant. PGBI-SF10 ¼ Parent report on the
10-item short form of the General Behavior Inventory; P-MDQ ¼
Parent report on the Mood Disorder Questionnaire; P-YMRS ¼
Parent report on the Young Mania Rating Scale questionnaire;
AGBI-BH ¼ Adolescent report on the Biphasic/Hypomanic scale
of the General Behavior Inventory; A-MDQ ¼ Adolescent report
on the Mood Disorder Questionnaire; A-YMRS ¼ Adolescent
report on the Young Mania Rating Scale questionnaire.

Table 3. Internal consistency reliability of the index tests of manic and
hypomanic symptoms presented separately by site

Index test Items

Cronbach’s alpha

CMHC Academic center Combined

A-MDQ 13 0.76 0.84 0.80
P-MDQ 13 0.83 0.82 0.83
A-YMRS 11 0.66 0.75 0.71
P-YMRS 11 0.67 0.74 0.73
A-PGBI HB 28 0.91 0.96 0.94
P-GBI HB 28 0.92 0.94 0.92
PGBI-SF10 10 0.86 0.92 0.93

CMHC ¼ Community Mental Health Center; PGBI-SF10 ¼ Par-
ent report on the 10 item short form of the General Behavior
Inventory; P-MDQ ¼ Parent report on the Mood Disorder Ques-
tionnaire; P-YMRS ¼ Parent report on the Young Mania Rating
Scale questionnaire; AGBI-BH ¼ Adolescent report on the
Biphasic/Hypomanic scale of the General Behavior Inventory;
A-MDQ ¼ Adolescent report on the Mood Disorder Question-
naire; A-YMRS ¼ Adolescent report on the Young Mania Rating
Scale questionnaire.
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(all p < 0.05). The PGBI-SF10 also outper-
formed the P-YMRS in the younger cohort (z ¼
2.92, p < 0.01). The PGBI-SF10 and the P-MDQ
were not statistically reliably different in their
performance in either age group.
The full-length, 28-item PGBI Hypomanic/Bi-

phasic scale was available in a subset of 152 cases,
as noted above. The PGBI-SF10 performed
equally as well as the full-length scale, generating
slightly higher AUROCs in both age cohorts than
did the full-length scale.

Comparing parent versus youth report

As a set, the parent-report measures all produced
larger AUROCs than did the adolescent-report
scales. Based on Hanley & McNeil’s test of
dependent AUROCs, the PGBI-SF10 outper-
formed all adolescent-report measures (p < 0.01
in all cases). Unexpectedly, the PGBI-SF10 also
performed significantly better than parent report
on the P-YMRS (p < 0.05). When comparing
parent to adolescent report on the same instru-
ment, parent report was significantly better on
both the GBI and the YMRS. The MDQ showed a
trend in favor of parent report, with AUROC
values of 0.75 versus 0.63 (p ¼ 0.13). The PGBI-
SF10 tended to show larger AUROC values than
the P-MDQ in both age groups, but the differences
were not statistically significant.

Comparing performance in academic versus community
settings

There were no statistically significant differences in
the performance of the measures between the
CMHC and academic sites. The largest z-value
was 0.98, comparing the P-MDQ AUROCs of 0.82
at the CMHC versus 0.72 at the academic site
(p ¼ 0.325).

Comparing performance between races

There were no statistically significant differences
between the performance of the measures in the
African-American versus European-American
patients on any of the measures. The largest
discrepancy was on the PGBI-SF10, where the
AUROC was 0.75 in European-American partici-
pants and 0.82 in African-American participants.
Both groups had a standard error of the AUROCof
0.05, and the z-value of 1.01 was not significant (p ¼
0.315). There was no trend evident when comparing
the performance of themeasures across site or racial
groups, suggesting that the similarity of perfor-
mance was not due to a lack of statistical power.

Evaluating performance of combinations of index tests

The PGBI-SF10 produced the largest AUROC
values of any of the tests. Logistic regressions

Table 4. Index test correlations and global measures of diagnostic efficiency, combined across sites

Correlations PGBI-SF10 P-MDQa P-YMRS AGBI-BH A-MDQa A-YMRS

Ages 5–10 (n ¼ 141)
PGBI-SF10 1.00
P-MDQ 0.58*** 1.00
P-YMRS 0.54*** 0.55*** 1.00
Area under curve 0.79*** 0.72*** 0.66**
95% CI 0.71–0.87 0.63–0.81 0.57–0.76

Ages 11–17 (n ¼ 124)
PGBI-SF10 1.00
P-MDQ 0.56*** 1.00
P-YMRS 0.57*** 0.59*** 1.00
AGBI-BH 0.28** 0.35*** 0.35*** 1.00
A-MDQ 0.12 0.22* 0.27** 0.63*** 1.00
A-YMRS 0.14 0.31** 0.31** 0.46*** 0.42*** 1.00
Area under curve 0.81*** 0.75*** 0.70** 0.65* 0.63* 0.50
95% CI 0.72–0.90 0.64–0.86 0.59–0.81 0.53–0.76 0.51–0.75 0.37–0.63

***p < 0.0005, **p < 0.005, *p < 0.05, two-tailed. Results are combined across sites because there were no statistically significant
differences in Areas Under Curve. PGBI-SF10 ¼ Parent report on the 10-item short form of the General Behavior Inventory; P-MDQ ¼
Parent report on the Mood Disorder Questionnaire; P-YMRS ¼ Parent report on the Young Mania Rating Scale questionnaire; AGBI-
BH ¼ Adolescent report on the Biphasic/Hypomanic scale of the General Behavior Inventory; A-MDQ ¼ Adolescent report on the Mood
Disorder Questionnaire; A-YMRS ¼ Adolescent report on the Young Mania Rating Scale questionnaire. Confidence intervals based on
nonparametric estimation.
aLogistic regressions demonstrated that the items asking about co-occurrence (no. 14) and impairment (no. 15) added nothing to the
prediction of bipolar disorder in either age group after controlling for the MDQ total score. Requiring co-occurrence and at least
moderate self-reported impairment (as per the MDQ instructions) increased specificity slightly, but at the cost of marked reductions in
sensitivity.
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evaluated whether any of the other index tests
provided statistically significant information after
controlling for the PGBI-SF10 score. In the
5–10 year-old group, the P-MDQ provided a
statistically significant improvement in the predic-
tion of bipolar spectrum disorder, with an associ-
ated Wald value of 3.89 (p ¼ 0.049). The addition
of the P-MDQ resulted in the correct identification
of two bipolar cases that would have been
misclassified on the basis of the PGBI-SF10 alone.
This finding is interesting, because the P-MDQ
conforms directly to the DSM-IV symptoms of
mania, and the PGBI-SF10 relies on a statistically
driven set of associated features that maximally
discriminate bipolar cases (18). At the same time, it
will require cross-validation in larger samples,
given the general negative findings about the value
of combining scales and the relatively modest
improvement shown here.
In the older sample (ages 11–17), no scale made

a significant contribution after controlling for the
PGBI-SF10. None of the adolescent self-report
measures came close to making a statistically
significant contribution after controlling for the
PGBI-SF10, contradicting the conventional
emphasis on gathering data from multiple infor-
mants.
An additional set of logistic regressions tested

whether the PGBI-SF10 discriminated bipolar
cases because of manic symptomatology, or
because it was a marker for general impairment.
Neither GAF score nor number of comorbid Axis I
diagnoses (both indicators of severity) predicted a
bipolar diagnosis, and PGBI-SF10 continued to
make a statistically significant (p < 0.0005) con-
tribution even after controlling for both GAF and
comorbid diagnoses.

Discussion

This study compared the diagnostic efficiency of six
different rating scales as tools to facilitate the
accurate diagnosis of bipolar disorders in youths
aged 11–17. It also compared the performance of
three parent measures in a younger sample aged
5–10. Results replicate previous findings that the
Parent versions of the PGBI Short Form, MDQ,
and YMRS significantly discriminate bipolar from
non-bipolar cases in youths aged 5–17 (19, 21, 41).
The PGBI Short Form performed significantly
better than the P-YMRS. Consistent with previous
findings, adolescent self-report is significantly less
efficient on each measure, with adolescent report
on the YMRS not performing better than chance
in these data. The A-MDQ and A-GBI discrimi-
nated bipolar disorder at rates comparable to what

had been reported in the initial validation samples
(15, 21). These findings underscore the value of
involving a parent or other familiar adult in the
assessment process when evaluating potential
bipolar disorder. The relatively good performance
of parent report makes some sense given the
substantial time that parents typically spend observ-
ing child behaviors, as well as the cognitive
developmental constraints on the reliability and
validity of younger children’s self-report (46).
Manic behaviors in youths appear to be more
externalizing than internalizing in nature, and
collateral informants are often more valid as
reporters of externalizing symptoms. It is also
likely that manic symptoms, which are often
associated with a lack of insight into one’s own
behavior, may have further undermined the valid-
ity of adolescent self-report (47).
The present results are also encouraging because

measures that have performed well in academic
research samples performed approximately equally
well in an urban community mental health setting.
The academic and community health settings were
significantly different on a variety of demographic
measures, including gender, ethnicity, SES, and
education and insurance status. The two samples
presented with similar rates of Axis I diagnoses,
but with the community setting having a high rate
of externalizing disorders and a statistically signif-
icantly worse level of global functioning. In spite of
these pronounced differences, there was no reliable
difference in the diagnostic efficiency of the meas-
ures between sites or when comparing the African-
American to European-American subsets. There
was a slight decrease in the reliability of the
adolescent self-report measures in the community
mental health site, but this was not associated with
any meaningful change in diagnostic performance.
These results suggest that the measures are likely to
perform well as diagnostic aids for the detection of
pediatric bipolar disorder across a range of ages,
gender, and demographic variables. This is encour-
aging, because although it is widely believed that
sensitivity and specificity are intrinsic properties of
a test, they actually can vary dramatically from
sample to sample (48, 49). For the sake of
comparison, the AUROC of �0.80 for the PGBI-
SF10 is roughly comparable to a Cohen’s d effect
size of 1.19 (where 0.80 would be considered a
�large� effect based on Cohen’s guidelines), or a test
yielding sensitivity of 0.75 and specificity of 0.85
(or vice versa) if the test responses were normally
distributed in both the bipolar and non-bipolar
groups.
The results also demonstrated that there was no

advantage to combining parent and youth report
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measures. This contradicts the conventional
recommendation to gather information from mul-
tiple sources, but it is consistent with previous
evaluations of batteries to identify pediatric bipolar
disorder (16, 19). Based on these replicated find-
ings, it seems prudent to involve parents in
assessment of potential pediatric bipolar disorder,
and to have them complete the most valid instru-
ment available. Although low scores on a variety of
different parent measures appear similarly good at
ruling out bipolar disorder, the PGBI-SF10
appears to be one of the best measures available
for helping increase the likelihood of an accurate
positive diagnosis (18). When both parent and
youth measures are available, then the parent
measure should take precedence, and there does
not appear to be value added by having the
teenager complete any of the measures investigated
here, nor the Achenbach Youth Self Report based
on other findings (19, 30). These results should not
be interpreted as indicating that the youth should
not be involved in the assessment process (32, 50),
but rather as a rebuttal of the value of having them
complete these specific instruments as a rating scale
to aid in the diagnostic process.
The findings suggest that the PGBI-SF10 and

the P-MDQ both could be used as screening
devices to identify bipolar disorder in youths. The
P-YMRS performed significantly less well than the
PGBI-SF10, replicating previous results in a larger
sample (18). The PGBI-SF10 showed a statistical
advantage as a screener in logistic regression
analyses. If these results prove robust, then the
PGBI-SF10 and P-MDQ could be combined in a
multiple gating strategy for use with prepubertal
children, or either one could be used as a screen
and the other could be used as a symptom measure
for quantifying outcomes in the same sample. The
PGBI-SF10 and P-MDQ are intriguing to use in
tandem, because they are quite different in terms of
format and symptom content. The A-MDQ and
A-YMRS are not recommended for use in adoles-
cents as a screener based on weak performance in
the present samples as well as the data reported by
Wagner et al. (21). If only one measure could be
used, then the PGBI-SF10 appears most promising
based on its performance compared with the other
measures in this and prior samples (18).
A major strength of the present study is that

analyses are based on heterogeneous clinical
cohorts. The community sample was randomly
drawn from all families presenting to the commu-
nity clinics, in order to be maximally generalizable
to those settings. Diagnostic efficiency can change
a lot, depending on whether highly purified or
comparatively unfiltered and comorbid samples are

compared. The present research emphasizes com-
parisons in clinically complex samples, with few
exclusionary criteria and high rates of comorbidity.
Thus, results of this study are more likely to
generalize to clinical practice, where there also are
few exclusionary criteria. Other strengths
include adherence to the recommendations of the
Standardized Reporting of Diagnostic studies
(STARD) guidelines for reporting diagnostic test
results (36). To our knowledge, this is also the first
paper to compare these measures simultaneously in
the same samples, and it also is the first investiga-
tion of adapting the YMRS for use as an adoles-
cent questionnaire. Another strength is the
simultaneous inclusion of multiple index tests,
affording comparisons both between measures
and different sources of information (parent versus
youth). The analyses also relied on multiple meth-
ods for evaluating diagnostic efficiency, including
both ROC and logistic regression analyses. Finally,
results provide important information about the
robustness of these measures� performance when
moved from research settings into urban commu-
nity mental health and demographically diverse
families. To our knowledge, this sample is at
present the most ethnically and economically
diverse to be evaluated in the area of pediatric
bipolar disorder.

Limitations

Limitations of the study include that the present
sample contained few Hispanic youths; and it will
be important for future research to establish
whether these measures perform similarly in His-
panic and other diverse populations. Analyses were
limited to comparisons of total scale scores, and
did not examine potential differences in presenta-
tion at the symptom level across demographic
groups (7). Another limitation is that specific cut
scores or likelihood ratios are not presented (51).
The sample size is not yet large enough to justify
the presentation of cut scores or likelihood ratios,
particularly when broken down by age or ethnicity
(48). Those who are interested in interpreting
scores on these measures clinically can use the
likelihood ratios published in larger samples (18,
19), although these need to be treated with some
caution if the tests are being used with families that
differ in clinically relevant respects from the modal
participants in the validation samples (51). It is
also crucial to note that none of the measures
assessed in this study are sufficient for determining
a bipolar diagnosis in isolation. These question-
naires were not originally intended to be diagnostic
instruments, they do not comprehensively evaluate
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mood cycling, duration, or course of illness. In the
present study, a licensed psychologist or psychia-
trist reviewed the KSADS protocols and notes to
assign a diagnosis for all cases.

Research and clinical implications

The present findings indicate that several inex-
pensive and convenient parent-completed rating
scales could facilitate accurate diagnosis, partic-
ularly by reducing the number of false-positive
diagnoses in children and adolescents seen at
outpatient and community settings. These tests
can contribute to the assessment process by
raising �red flags� when high scores occur during
an initial assessment or screening, indicating when
more specialized evaluation is warranted. Low
scores on parent measures are also more decisive
in helping �rule out� bipolar disorder, even in
fairly ambiguous situations. These instruments are
also promising for distilling research samples,
creating a smaller sample that is enriched for
bipolar disorder that can then more cost-effec-
tively be evaluated using the KSADS and other
research tools. Conversely, for genetic or treat-
ment studies needing to enroll a non-bipolar
comparison arm, then low scores on these meas-
ures would be an efficient filter to exclude bipolar
cases. Finally, it is encouraging that these instru-
ments appear to perform comparably in low-
income and racially diverse samples. This finding
suggests that these tools can facilitate research
and clinical work in underserved populations.
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