
P1: GCR

Journal of Abnormal Child Psychology pp707-jacp-457105 December 18, 2002 12:19 Style file version May 30th, 2002

Journal of Abnormal Child Psychology, Vol. 31, No. 1, February 2003, pp. 29–39 ( C© 2003)

Discriminative Validity of the General Behavior
Inventory Using Youth Report

Carla Kmett Danielson,1 Eric A. Youngstrom,1,2,3 Robert L. Findling,1,2

and Joseph R. Calabrese1,2

Received January 29, 2001; revision received February 18, 2002; accepted April 1, 2002

The present study investigated the ability of the General Behavior Inventory (GBI) to discriminate
between diagnostic groups using youth self-report. One hundred and ninety-seven youths ages 10–
17 years presenting at a midwestern urban outpatient clinic specializing in mood disorders completed
the GBI as part of the intake process. Diagnoses were determined by a structured clinical interview
(K-SADS) administered by either a child and adolescent psychiatrist or a research assistant trained
to a high level of interrater reliability (κ > .85). Games–Howell post hoc tests showed that the diag-
nostic groups significantly differed on the GBI’s 2 subscales, Depression and Hypomanic–Biphasic.
Logistic regression demonstrated that the scales discriminated between bipolar and disruptive be-
havior disorders, unipolar and bipolar depression, and mood and disruptive behavior disorders or
no diagnosis. Receiver Operating Characteristic (ROC) curves further indicated the good diagnostic
efficiency of the scales. Results indicate that the GBI’s subscales might aid in making traditionally
difficult differential diagnoses, such as between bipolar disorder and Attention Deficit Hyperactivity
Disorder (ADHD) and between unipolar and bipolar depression.
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Accurately diagnosing psychiatric disorders in youth
has proven to be difficult as a result of overlapping symp-
toms and high rates of comorbidity. Specifically, recent
attention in the literature has focused on clinicians’ diffi-
culty differentiating among bipolar disorders and Atten-
tion Deficit Hyperactivity Disorder (ADHD; e.g.,
Biederman, 1998; Geller, Warner, Williams, Zimerman,
et al., 1998), as mania often presents similarly to hyper-
activity and impulsivity (Biederman, 1995; Biederman,
Russell, Soriano, Wozniak, & Faraone, 1998; Carlson,
1998; Weller, Weller, & Fristad, 1995). Likewise, hypo-
mania can be quite difficult to differentiate from hyperac-
tivity. Further, the differential diagnosis between bipolar
disorders and other disruptive behavior disorders, such as
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conduct disorder (CD), also can prove to be a difficult
task. Bowring and Kovacs (1992) explain that although,
“the overlap between mania and CD may not be readily
apparent. . . . Children with either of these diagnoses may
present with a negative, irritable mood, including belliger-
ence and hostility” (p. 613). Despite these similarities in
presentation, manic disorders and CD demonstrate differ-
ences in the quality of disturbed mood, the syndromatic
nature of the manic disorders, age of onset, and course
(Bowring & Kovacs, 1992). This is even further compli-
cated in that youths with ADHD often have other comorbid
disruptive behavior disorders (Giedd, 2000), so diagno-
sis involves differentiating among bipolar disorders ver-
sus multiple disruptive behavior disorders, such as ADHD
and CD.

The distinction between bipolar versus unipolar de-
pression also has been recognized as difficult in both adults
and youth. For example, Baldessarini and Tondo (2000)
report that bipolar disorder in adults is frequently mistaken
for major depression and is often inappropriately treated.
In children and adolescents, irritability is considered a
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hallmark symptom of unipolar depression. Irritability is
not only common to the depressive episodes of bipolar
disorder, but it is common to manic episodes as well
(Biederman, 1995). Further, when a youth presents with
unipolar depressive symptoms, even if the youth has never
been treated for a psychiatric disorder before, a unipolar
depressive disorder cannot be diagnosed unless a history
of manic or hypomanic symptoms can be ruled out for
certain (i.e., the youth could be experiencing a major de-
pressive episode in and of itself, or the youth could be
experiencing a depressive episode of bipolar disorder). At-
tempting to make distinctions between the two disorders
has been the subject of several discussions and investiga-
tions (e.g., Kovacs, 1987; Winokur, Coryell, Endicott, &
Akiskal, 1993).

Accurate diagnostic decision making is imperative
to ensure provision of the most appropriate interventions.
The consequences of an incorrect diagnostic decision can
be costly for both the child and the clinician, particularly if
the wrong psychopharmacological agent is administered
(Brown & Sawyer, 1998). Although lengthy assessments
including structured clinical interviews and naturalistic
behavioral observations over time would be ideal, modern
day clinical practice favors accuracy, brevity, and cost-
efficiency (Starfield et al., 1994). Thus, as the demand
for clinical services for youth rises, the importance of
time and cost efficiency in diagnostic assessment rises
as well.

As a result of the push to increase the efficiency of
these diagnostic decisions in order to ensure the most cost-
effective treatment (Groth-Marnat, 1999), measures that
may help focus assessment of child and adolescent psy-
chopathology and facilitate these difficult differential di-
agnoses have begun to receive much attention in the liter-
ature (e.g., Geller, Warner, Williams, & Zimerman, 1998).
For example, the Child Behavior Checklist’s (CBCL;
Achenbach, 1991) ability to identify mean differences be-
tween bipolarity and ADHD (Geller, Warner, Williams, &
Zimerman, 1998); the CBCL’s discriminative ability be-
tween bipolarity and ADHD (Biederman et al., 1995); and
the CBCL’s overall diagnostic accuracy (Chen, Faraone,
Biederman, & Tsuang, 1994) have been evaluated. Al-
though the CBCL appears to perform fairly well in dis-
tinguishing bipolar from nonbipolar youths (Biederman
et al., 1995), bipolar patient profiles showed elevations
on several CBCL scales. Thus, it is not clear whether the
CBCL was identifying bipolar disorder per se, or simply
indicating that bipolar youths present with greater levels
of impairment in general.

The primary purpose of this investigation is to eval-
uate another such measure on its ability to accurately dis-
tinguish among disorders in adolescents: The General Be-

havior Inventory (GBI; Depue, 1987; Depue et al., 1981).
The GBI is a self-report inventory with items focusing
on mood-related behaviors, including depressive, hypo-
manic, and biphasic symptoms. Specifically, the GBI is
composed of two subscales, the Depressive scale and the
Hypomanic–Biphasic scale, which were rationally derived
on the basis of a two-dimensional model of these symp-
toms proposed by the instrument authors (Depue, 1987;
Depue, Krauss, Spoont, & Arbisi, 1989). Two exploratory
factor analyses (EFA) have been published on the GBI.
The first EFA, conducted by Depue et al. (1981), resulted
in a single, dominant factor underlying the data. How-
ever, evidence of a two-factor structure of the GBI was
reported in the second EFA, published by the authors of
the present study (Youngstrom, Findling, Danielson, &
Calabrese, 2001). Excellent reliability and good discrim-
inative validity of the Depressive and Hypomanic scales
have been demonstrated in their use with adult popula-
tions (e.g., Depue et al., 1989; Klein, Dickstein, Taylor, &
Harding, 1989; Mallon, Klein, Bornstein, & Slater, 1986).
In addition, recent investigations have demonstrated that
a parents’ report of their child’s symptoms on the GBI
(where items on the GBI were modified to read “your
child” instead of “you”) provides clinically useful infor-
mation about the child and can be used to help a clin-
ician make differential diagnoses among bipolar versus
disruptive disorders and unipolar versus bipolar depres-
sion (Youngstrom et al., in press). Despite the GBI’s use-
fulness with adult self-report about own behavior and with
parent report about child behavior, minimal information
is known about its adequacy with youth when the youths
themselves are the reporters. To the authors’ knowledge,
one study to date has reported on the GBI’s utility in an
older adolescent sample (ages 15–21; Klein, Depue, &
Slater, 1986), and no studies have reported on the GBI’s
validity in a sample that includes youth of younger ages as
in the present study (ages 10–17). Specifically, Klein et al.
(1986) administered the GBI to 37 offspring (15–21 years)
of Bipolar I patients and 21 offspring (15–21 years) of
15 psychiatric patients without affective disorders, which
along with demonstrating a familial relationship between
cyclothymia and bipolar disorder as identified by the GBI,
also supported the clinical specificity and sensitivity of
the GBI.

Two arguments can be made in support of establish-
ing valid youth self-report measures of behavior and psy-
chopathology. First, although parents traditionally have
been the most popular source of information regarding
young children’s behavior, some research has demonstra-
ted that clinicians actually prefer accurate youth report
when assessing internalizing disorders (Loeber, Green, &
Lahey, 1990). This preference has been attributed to the
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youth’s direct access to feelings, as opposed to the parent’s
inference of these feelings. Second, biases and other prob-
lems, such as depression in the parent, can adversely affect
the accuracy of a parental report regarding a child’s behav-
ior (Youngstrom, Izard, & Ackerman, 1999; Youngstrom,
Loeber, & Stouthamer-Loeber, 2000; cf. Richters, 1992).
Hence, it is necessary to determine which instruments are
the most psychometrically sound and suitable for youths
to complete when assessing psychopathology and which
provide the most useful information to the clinician.

Despite the evidence that youth report can be impor-
tant and useful, minimal studies have looked at a youth
self-report measure in terms of its ability to help with dif-
ferential diagnoses. Among the studies examining the use
of youth report in differential diagnosis, the majority have
focused on determining the severity of a specific disorder
or distinguishing among disorders within the same spec-
trum (e.g., Clark & Bolton, 1985; Fine, Moretti, Haley, &
Marriage, 1985; Steinhausen & Metzke, 2000). In addi-
tion, we know of only one study looking at the use of ado-
lescent report in distinguishing between different families
of symptoms. That study, which involved the development
of a child report version of an emotion scale, investigated
the scale’s ability to differentiate between symptoms of
anxiety and depression in children (Laurent et al., 1999).
It is important to note that none of these studies included
the GBI, and only one of the studies tested a measure’s
ability to differentiate among actual DSM diagnoses de-
termined by a structured clinical interview (Fine et al.,
1985).

Thus, the present study focused on investigating the
youth’s report on the GBI. Our first hypothesis was that
the measure would conform to the two-dimensional model
proposed by Depue, as was found when using parent report
about the youth’s behavior on the GBI. That is, a Depres-
sion factor and a Hypomanic-Biphasic factor would be
indicated by the youths’ responses on the GBI.

The second hypothesis was that the two subscales
of the GBI, the Depression and the Hypomanic-Biphasic
scales, would statistically discriminate among different
diagnostic groups. It would be most useful to consider
how the GBI could be used to make common clinical de-
cisions and distinctions. Because the GBI is specific to
mood-related behaviors, it follows that it should be useful
in making distinctions between youths with mood disor-
ders and youths without mood disorders. In settings where
youths often present with symptoms similar to mood dis-
orders (e.g., parents often report observing irritability in
their adolescents), a clinician might want to use the mea-
sure to help rule out a mood disorder. A clinician also
might want to make a more specific differential diagnosis;
for example, does this youth have an internalizing (i.e.,

mood) or externalizing (i.e., disruptive behavior) disor-
der? Thus, we investigated whether the GBI scales could
discern: (1) any mood disorders versus no mood disorders,
and (2) any mood disorder versus disruptive behavior dis-
orders. Additionally, as indicated earlier, bipolar disorder
is particularly difficult to differentiate from disorders that
share similar symptoms, including ADHD and CD (i.e.,
disruptive behavior disorders) and unipolar depression.
As such, the second two comparisons on which the GBI
scales were tested included (3) bipolar disorders versus
disruptive behavior disorders, and (4) bipolar disorders
versus unipolar depressive disorders. With regard to the
latter comparison, the researchers hypothesized that only
one of the two subscales of the GBI would be useful in dif-
ferentiating among the disorders. That is, because higher
levels of dysphoric mood are a component of both unipo-
lar and bipolar depressive disorders, it was expected that
the Depression scale would not significantly differentiate
between the two disorder domains, but the Hypomanic–
Biphasic Scale would.

The third hypothesis posed by the researchers is re-
lated to how current research in assessment is emphasiz-
ing the importance of quantifying the information value of
each instrument using techniques such as Receiver Operat-
ing Characteristic (ROC) Curves (McFall & Treat, 1999).
Thus, in evaluating the accuracy of the GBI scales as an
assessment device by quantifying the information value in
terms of diagnostic efficiency, it was hypothesized that the
scales would have at least moderate accuracy. Moderate
accuracy was predicted because the scales were found to
have medium accuracy when making similar comparisons
with the parent report GBI (Youngstrom et al., in press). It
is important to note that moderate accuracy in conjunction
with low cost and low demand could still yield a clinically
useful instrument (Kraemer, 2000).

METHOD

Participants

Participants were 197 youths ages 10–17 years (M =
13.54, SD = 1.72) presenting at a midwestern urban out-
patient clinic specializing in the treatment of mood dis-
orders and psychopharmacology. This age range was se-
lected because youths younger than 10 may not be able
to complete and fully comprehend the self-report items
and individuals older than 17 begin to fall in the adult
range. A trained member of the research team read the
items of the GBI aloud to those youth whose reading skills
were questionable. Fifty-two percent (n = 103) were male
and 79.2% (n = 156) were Caucasian, 16.8% African
American, 2% Latino, and 2% of other ethnicity.
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Procedure

Assent was provided by all youths who participated
in the study, and written informed consent was obtained
from their legal guardians. All participants and their
families completed an intake assessment, which involved
a structured clinical interview of the youth by a research
assistant using the Schedule for Affective Disorders and
Schizophrenia for School-Age Children—Present and
Lifetime (K-SADS-PL or K-SADS-E; Kaufman et al.,
1997) and trained to a high level of interrater reliability
(κ > .85). In addition, a child and adolescent psychiatrist
reviewed the results of all K-SADS interviews. Youths
completed the GBI, describing their own behavior as part
of the assessment process. As determined by the structured
interview, current diagnoses of the youths were as follows:
67 youths (34%) met the criteria for a unipolar mood disor-
der (nine with Major Depression and one with Depression
Not Otherwise Specified); 39 youths (19.8%) met the cri-
teria for Bipolar I; 34 youths (17.3%) met the criteria for
Bipolar II, Cyclothymia, or Bipolar Not Otherwise Spec-
ified Disorder; 35 youths (17.8%) for disruptive behavior
disorders (19 with ADHD, 1 with Oppositional Defiant
Disorder, and 1 with CD); 6 youths (3%) for “other diag-
noses” (i.e., 1 with Posttraumatic Stress Disorder, 1 with
Generalized Anxiety Disorder, 2 with Schizophrenia, and
2 with Schizoaffective Disorder); and 16 youths (8.1%)
did not meet the criteria for any Axis I disorder. Youths
with primary Axis I disruptive behavior disorders did not
have any comorbid mood disorders, whereas 41.4% of the
youths diagnosed with a mood disorder also were diag-
nosed with a disruptive behavior disorder, with the ma-
jority (n = 28) having a secondary diagnosis of ADHD.
In addition, 42.9% of the youths with a primary disrup-
tive behavior diagnosis also had a comorbid secondary
disruptive behavior disorder diagnosis.

The General Behavior Inventory (GBI)

The GBI is a 73-item instrument that asks the re-
porter to rate unipolar depression, hypomania, and bipha-
sic symptoms over the past week. Responses are given
on a 4-point Likert scale, with 0 being never or hardly
ever and 3 being very often or almost constantly. Thus,
high scores represent greater psychopathology. As rec-
ommended by Depue (1987), items can be scored using a
dichotomous model, dividing a population into cases and
noncases, where those individuals responding 0 or 1 to
an item receive 0 points and those responding 2 or 3 to
an item receive 1 point. The scale can also be scored in
the original Likert fashion, where the subject’s responses
are merely added. The authors chose to use the original
Likert scaling because the Likert scale preserves more in-

formation. For example, it may be useful to know whether
a youth never experiences feelings of mania (rating of 0)
or whether the youth sometimes experiences feelings on
mania (rating of 1). Also, Likert scaling increases the vari-
ability in observed scores and increases the reliability of
the obtained scales (Pedhazur & Schmelkin, 1991). The
scoring procedure recommended by Depue (1987) yields
a Depression score based on 46 items and a Hypomanic–
Biphasic scale based on 28 items (item 44 is included on
both scales).

RESULTS

Missing Data

One hundred and forty-four cases had complete data,
35 were missing only 1 of the 73 items, 9 were missing
2 items, 1 was missing 3 items, and 8 were missing 5 or
more items. There did not seem to be a systematic pattern
to which particular items were skipped, although item 70
(an item about loss of sexual interest) was skipped more
than any other item (i.e., was skipped by 15 youths). In
order to reduce the effects of loss of power as a result of
missing data points, cases were included in the analyses
of the two subscales of the GBI if 95% of the items in that
scale were completed.

Exploratory Factor Analysis

The items were grouped into 20 homogeneous parcels
in order to maintain an adequate subject to variable ratio
and improve the reliability of the factor indicators. Three
to four homogeneous items were assigned to each par-
cel by three independent raters (CKD, EAY, RLF) with
98% agreement. The parcels demonstrated good internal
consistency, with alphas ranging from .60 to .89. Cor-
rected item–total correlations ranged from .21 (item 70)
to .79 (item 56). Of the 20 parcels, 8 parcels contained
items with hypomanic–biphasic content and 12 parcels
contained items with depressive content. The parceling
procedure has been recommended by many methodolo-
gists for several reasons, including reducing the number of
variables, improving the subject-to-variable ratio, improv-
ing the reliability of the input indicators (i.e., Spearman–
Brown prophecy), and combining clinical/rational and em-
pirical standards in developing the parcels (Fabrigar,
Wegener, MacCallum, & Strahan, 1999).

In order to explicitly test the number of factors re-
quired, two statistical decision rule techniques, Horn’s
Parallel Analysis (HPA; Horn, 1965) and Minimum Aver-
age Partial method (MAP; Velicer, 1976), both of which
have demonstrated better accuracy than all other
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Table I. Items, Internal Consistencies, and Factor Loadings of the Parcels on the GBI (N = 197)

Factor loading

Parcel α Depression Hypomanic–Biphasic

Biphasic
Parcel 1 (Items 2, 24, 35, 48) .78 .63 .36
Parcel 2 (Items 19, 40, 53) .85 .44 .45

Hypomanic
Parcel 3 (Items 4, 7, 15) .71 .00 .76
Parcel 4 (Items 22, 30, 31, 66) .73 .01 .80
Parcel 5 (Items 11, 17, 42, 51) .64 .27 .61
Parcel 6 (Items 27, 44, 54) .70 .55 .35
Parcel 7 (Items 8, 57, 64) .64 .48 .42
Parcel 8 (Items 38, 43, 46, 61) .69 .00 .76

Depression
Parcel 9 (Items 3, 23, 45, 63) .88 1.00 −.13
Parcel 10 (Items 47, 56, 62, 73) .89 .99 −.25
Parcel 11 (Items 9, 10, 13, 70) .64 .68 .17
Parcel 12 (Items 21, 33, 49, 59) .80 .75 .19
Parcel 13 (Items 1, 12, 41) .70 .75 .19
Parcel 14 (Items 5, 25, 37, 52) .79 .53 .35
Parcel 15 (Items 14, 39, 55) .77 .83 .00
Parcel 16 (Items 29, 36, 50, 71) .74 .69 .25
Parcel 17 (Items 16, 60, 65, 67) .60 .69 .17
Parcel 18 (Items 20, 32, 34, 72) .86 .97 −.01
Parcel 19 (Items 18, 26, 58, 68) .71 .65 .30
Parcel 20 (Items 6, 28, 69) .73 .87 −.12

Note. Factor loadings based on PAF extracting two factors. Copies of the GBI are available from
Richard Depue (rad5@cornell.edu) or Eric Youngstrom (eay@po.cwru.edu).

commonly used retention decision rules (Velicer, Eaton,
& Fava, 2000; Zwick & Velicer, 1986), were applied to the
data. These procedures are described in greater detail else-
where (see Youngstrom et al., 2001). A two-factor solution
was indicated using both decision rules. Then, in order to
determine the congruence between the two factors that
had resulted from the data and the two scales rationally
constructed by Depue, a principal axis factor analysis of
the 20 parcels was conducted using an oblique rotation
(called “oblimin” in SPSS). The solution was similar to
the expected Depressive and Hypomanic format, with the
exception of two hypomanic–biphasic parcels (parcels 1
and 6), which loaded on the Depression scale (factor 1).
Two other hypomanic–biphasic parcels (parcels 2 and 7)
also loaded on both factors. Table I presents the items, in-
ternal consistencies, and factor loadings from the pattern
matrix for each parcel. Internal consistency was high for
both the Depression scale (α = .97) and the Hypomanic–
Biphasic scale (α = .94). The correlation between the two
factors was high (r = .62).

Discriminative Validity

On the basis of their Axis I primary diagnoses, the
subjects were divided into five diagnostic groups: (1) any

mood disorders (youths with any bipolar disorder or unipo-
lar depressive disorder primary diagnosis); (2) no mood
disorders (youths with no mood disorder diagnosis what-
soever); (3) bipolar disorders; (4) disruptive behavior dis-
orders (youths with ADHD, CD, or Oppositional Defiant
Disorder as a primary diagnosis); or (5) unipolar depres-
sion (youths with Major Depression, Dysthymia, or De-
pression Not Otherwise Specified as a primary diagnosis).
Table II presents the means and standard deviations on
the Depression and the Hypomanic–Biphasic scales for
each group.

One-way analyses of variance and Games–Howell
post hoc tests (which do not assume equal variances or
sample sizes across groups) were computed to determine
reliable post hoc group differences among the different
diagnostic categories. Significant mean differences found
among the groups on the Depression and the Hypomanic–
Biphasic scales are noted on Table II. Specifically, sig-
nificant mean differences were found between the any
mood and the no mood and the disruptive behavior dis-
order groups on the Depression scale, with youths with
any mood disroder scoring on average over 25 points
higher than the no mood and the disruptive behavior dis-
orders group. In addition, the bipolar spectrum group and
unipolar group each scored significantly higher than the



P1: GCR

Journal of Abnormal Child Psychology pp707-jacp-457105 December 18, 2002 12:19 Style file version May 30th, 2002

34 Danielson, Youngstrom, Findling, and Calabrese

Table II. Effect Sizes (Cohen’s d) for Group Comparisons

Disruptive
behavior

Any mood No mood Bipolar disorder Unipolar
(n = 138) (n = 57) (n = 71) (n = 35) (n = 67)

D HB D HB D HB D HB D HB

Any mood 46.68 26.32 −0.95∗∗ −0.79∗∗ 0.07 0.23 −0.94∗∗ −0.74∗∗ 0.07 0.26
(29.57) (15.48)

No mood 21.22 15.00 0.96∗∗ 1.02∗∗ −0.03 0.04 1.08∗∗ 0.61∗
(19.06) (11.69)

Bipolar 44.70 29.90 −0.94∗∗ −0.96∗∗ 0.14 −0.49∗∗
(28.36) (16.82)

Disruptive behavior disorder 20.74 15.46 1.06∗∗ 0.58∗
(18.84) (10.94)

Unipolar 48.77 22.57
(30.89) (13.04)

Note. D = Depression scale; HB = Hypomanic–Biphasic scale. Means and standard deviations in bold; standard deviations in parentheses.
∗ p < .05. ∗∗ p < .01. Denotes significant mean differences per Games–Howell post hoc test.

disruptive behavior group and the no mood disorder group
on the Depression scale. On the Hypomanic-Biphasic
scale, the bipolar group scored significantly higher than
all other groups, with the exception of those youths with
any mood disorder, which included the youths in the bipo-
lar group. Further, youths with unipolar depression scored
significantly higher than those youths in the no mood dis-
orders group and those youths in the disruptive behav-
ior group on the Hypomanic-Biphasic scale. In order to
illustrate the magnitude of the group differences more
clearly, effect sizes as calculated by Cohen’s d for the
mean differences among the diagnostic groups on the GBI
scales are presented in Table II.

Although mean differences and effect sizes provide
information about group categorization, other statistical
procedures are necessary to assess how well a measure

Table III. Performance of the GBI Separating Among Disorders Using Logistic Regression

Regression weights

Nagelkerke Hypomanic–
Comparison groups χ2(2 df ) R2 Depression Biphasic Constant

Any mood (n = 137) vs. 36.29∗∗∗ .24 .039∗∗ .005 −2.40∗∗∗
no mood disorders (n = 57)

Any mood disorders (n = 137) 26.15∗∗∗ .22 .044∗ −.003 −1.92∗
vs. disruptive behavior
disorders (n = 35)

Bipolar disorders (n = 73) 22.01∗∗∗ .26 .017 .048 −2.98∗∗
vs. disruptive behavior
disorders (n = 35)

Bipolar disorders (n = 73) vs. 33.41∗∗∗ .29 −.056∗∗∗ .123∗∗∗ −1.42∗
unipolar depression (n = 67)

∗ p < .05. ∗∗ p < .005. ∗∗∗ p < .001, two-tailed.

can provide information with regard to individual classifi-
cation. Logistic regression and ROC Curve analyses were
conducted for these purposes. Logistic regression anal-
yses tested the extent to which the two subscales could
differentiate between clinical diagnostic categories based
on the structured clinical interview and successfully clas-
sify each case in its respective category (see Table III).
Results demonstrated that the GBI did the best at separat-
ing those youths with any mood disorder as the primary
diagnosis from those with no mood disorders. In com-
paring youths with any mood disorder with youths that
have a disruptive behavior disorder, the two groups were
well differentiated by the GBI. Also, youths with a bipo-
lar disorder versus those with a disruptive behavior dis-
order were well discriminated by the GBI, as were those
youths with unipolar depression versus those with bipolar
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disorders. All four comparisons accounted for adequate
variability, as indicated by Nagelkerke R2 estimates rang-
ing from .22 to .29. In addition, one advantage of logistic
regression is that researchers can use the procedure to de-
termine whether separate scales of a measure are most use-
ful in isolation or in combination. Unique contributions of
the Depression scale and the Hypomanic–Biphasic scale
in making the discriminations among the different diag-
nostic groups are indicated by the individual regression
weights computed in the logistic regression analyses. The
only comparison of diagnostic groups in which unique,
meaningful information was provided by both scales was
in discriminating bipolar from unipolar depression. The
regression weights for the two scales for each of the four
diagnostic group comparisons are provided in Table III.

Receiver Operating Characteristic (ROC) curves de-
termined the relative value of the two GBI subscales in
their ability to make the diagnostic group distinctions.
ROC curves entail plotting the balance between the sen-
sitivity (the probability of a positive test result, given that
the adolescent has the target disorder) and specificity (the
probability of a negative test result, given that the ado-
lescent does not have the target disorder) of a diagnostic
test while systematically moving the cut score across its
full range of values. In an ROC Curve plot, the diago-
nal line demonstrates the “random ROC,” which reflects
a test with zero discriminating power. The accuracy of
the ROC curve is quantified by calculating the Area Un-
der the Curve (AUC). An AUC of .50 represents when a
test’s diagnostic performance is equal to chance, whereas
an AUC of 1.0 indicates perfect diagnostic performance.
The closer the AUC value to 1.0, the better the diagnostic
accuracy of the test.

In the present study, ROC curves resulted in areas un-
der the curve (AUC) significantly better than .50 in several
comparisons. The Depression scale resulted in significant
areas under the curve in comparing any mood disorder ver-
sus no mood disorder, any mood versus a disruptive behav-
ior disorder, and bipolar versus disruptive behavior disor-
ders, with AUCs ranging from .76 to .77. As hypothesized,
the AUC in comparing unipolar versus bipolar depression
on the Depression scale was not significant. It was not ex-
pected that youths in the unipolar and bipolar depression
groups would be well discriminated by the Depression
scale, because both disorders include the symptoms of de-
pression. The Hypomanic–Biphasic scale also had good
diagnostic performance across all four comparisons: Any
mood disorder versus no mood disorder, any mood versus
a disruptive behavior disorder, bipolar versus disruptive
behavior disorder, and unipolar versus bipolar depression,
with AUCs ranging from .63 to .76. Figure 1 presents the
ROC curves with the Area Under the Curve (AUC) values.

DISCUSSION

The purpose of this study was to investigate the GBI,
using youth self-report, as an instrument to potentially
aid diagnostic assessment of child and adolescent psy-
chopathology concerning mood and behavioral problems.
This study differs in three ways from prior studies that
have looked at use of youth report in differential diagno-
sis. First, the focus of this study is on the GBI, and the
GBI only has been applied to one older adolescent sam-
ple (Klein et al., 1986). Second, the youths were placed
into diagnostic categories based on a structured clinical
interview administered by highly trained research assis-
tants and the interview results were reviewed by child and
adolescent psychiatrists. To the author’s knowledge, this
rigorous method of diagnosis, which increases the relia-
bility of the diagnostic categorization, has only been done
in one prior published study looking at differential diag-
nosis of unipolar depressive disorders in youths using self-
report instruments (Fine et al., 1985). Third, the GBI was
examined through statistical procedures that provide use-
ful information about diagnostic accuracy and efficiency.
These techniques, including logistic regression and ROC
analyses, have yet to achieve common usage in evaluation
of youth report measures of psychopathology.

Post hoc mean comparisons demonstrated that the
diagnostic groups significantly differed on the GBI’s sub-
scales, Depression and Hypomanic–Biphasic symptoms.
The differences between the groups were in an expected
direction on the Hypomanic–Biphasic scale, with the bipo-
lar group scoring significantly higher than the no mood
disorder group, the disruptive behavior disorder group,
and the unipolar group. Significant differences also re-
sulted among the groups with regard to the four predicted
comparisons on the Depressive scale, with the exception
of the unipolar versus bipolar groups, in which no sig-
nificant difference was found. This indicates that youths
with bipolar disorders experience substantial depressive
symptomatology as well.

As indicated by the logistic regression and ROC anal-
yses, the GBI may be useful for individual classification
of the youths with regard to difficult diagnostic compar-
isons, such as bipolar disorders versus disruptive behav-
ior disorders. Meaningful information was provided by
the logistic regression with regard to whether unique in-
formation could be ascertained from the Depression and
the Hypomanic–Biphasic scales individually, or if the two
GBI scales were most useful in combination. In this study,
the Depression scale in isolation provided unique infor-
mation that may be useful in separating youths with mood
disorders from youths with no mood disorders, including
those youths with disruptive behavior disorders. Although
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Fig. 1. ROC curves for the GBI subscales for comparisons between diagnostic groups. Note. ∗ p < .01. ∗∗ p < .001,
two-tailed.
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useful information for the discrimination of youths with
bipolar disorders from youths with disruptive behavior dis-
orders can be gathered from either the Depression or the
Hypomanic–Biphasic scale, the information provided by
the scales is virtually redundant with each other. In other
words, neither scale seems to provide information that the
other scale does not provide. However, the combination of
both scales was most useful in discriminating bipolar dis-
orders from unipolar depressive disorders. That is, both
scales contribute unique information is the predication,
indicating that even though depression is a symptom of
both disorders, the Depression scale provides additional
information about potential unipolar depression after con-
trolling for an individual’s level of Hypomanic–Biphasic
symptoms.

Additionally, ROC curves showed that moderate in-
formation value is provided by the GBI in making these
discriminations that often have proved difficult for clin-
icians using other sources of data. The several signifi-
cant AUCs indicated that both subscales of the GBI per-
form substantially better than chance at ranking the youth
in their appropriate group. In general, by observing the
AUCs, it appeared that youths who are diagnosed with a
particular type of disorder usually will score in the direc-
tion on the GBI subscales that is expected for that disorder.
For example, the AUC of the ROC Curve on the Depres-
sion subscale in comparing any mood disorder versus no
mood disorder was .76. This means that in random pair-
ings, a youth diagnosed with a mood disorder will score
higher than a youth with no mood disorder 76% of the
time. The one comparison that resulted in a nonsignifi-
cant AUC involved comparing unipolar depression versus
bipolar disorders on the Depression subscale. It is impor-
tant to note that this was expected, as depression is a core
feature of both disorders.

Three limitations are salient. First, the great majority
of the participants in the study had presented at an out-
patient clinic for evaluation. This study was done under
the auspices of a research program in the Division that
either (1) emphasized psychopharmacological studies or
(2) assessed and treated youths with bipolar spectrum dis-
orders. Therefore this is not an epidemiological sample
and may not be representative of a clinical population at
large. Thus, the sample is likely biased to an unknown
extent.

Second, the authors chose to use Likert-type scoring
instead of the dichotomous “case scoring,” which is more
commonly used, to construct the GBI scales. The decision
to use the Likert-type scoring was partially based on Depue
and colleagues’ recommendation to use Likert-type scores
in research applications (Depue et al., 1981). Also, estab-
lished psychometric principles demonstrate that Likert-
based scores would be as or more reliable than dichotomi-

zed items. Because the GBI can be used to make decisions
about individuals, it is important to preserve as much re-
liable information as possible in the scores.4

Third, this study relied on youth report, without sim-
ilar measures from parents, teachers, and staff being pre-
sented. Many have found that youth can be reliable re-
porters of their own behavior and perceptions in a variety
of contexts (Herjanic, Herjanic, Brown, & Wheatt, 1975;
Witt, Cavell, Heffer, Carey, & Martens, 1988). Others,
however, question the disparity between a child’s report
and his or her parent’s or teacher’s report, as a child’s per-
ception of himself or herself does not consistently demon-
strate optimal levels of convergence with views of the
other reporters who know the child well. Nevertheless,
this disparity does not seem to be a function of the child’s
inability to be a reliable reporter of his or her charac-
teristics; the internal consistency and short-term stability
of a child’s self-rating has been reported to approach the
levels found for most adults (Weinberger, 1996). Future
research should address identifying optimal strategies for
combining youth report with other sources of informa-
tion to maximize overall accuracy in the assessment and
diagnosis of depression, bipolar disorder, and disruptive
behavior disorders. Also, the results of the present study
should be replicated in order to cross-validate the findings.

In sum, the GBI appears to be a promising instrument
in the assessment of psychopathology in youths in both an
empirical and a practical sense. Analyses demonstrated
that the GBI did well at differentiating among disorders,
and thus can be helpful in making differential diagnoses
in youths (see Findling et al., 2002 for a development of
potential cut scores and applications of logistic regression
results). The GBI is quick, typically requiring 5–10 min to
complete. The instrument is also relatively easy to admin-
ister, either as an independent self-report, or, in instances
where a youth’s literacy skills are of concern, as a measure
that is read to the youths by staff. Additionally, the GBI,
using youth report, provides something unique that cannot
be gained from measures where the parent, teacher, or clin-
ician is the reporter: The youth’s own perspective. Youth
report can be useful when dealing with a mood disorder
(i.e., when the clinician would prefer to hear the child’s
direct report of their inner feelings and experiences as op-
posed to through an indirect source, such as a parent) or
when a parent’s report is suspected to be biased; such can
be the case when he or she is depressed. The present study
offers one instrument, the GBI, as a means by which the
clinician can efficiently gather information from a child to
help make difficult diagnostic decisions.

4Analyses also were performed using case scoring. The results using the
case scoring did not change in any meaningful way.
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