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Little is known about the psychometric propertiesand clinical utility of the Beck Depression Inventory—|
(BDI-11) among adult clinical inpatients, agroup at high risk for major depressive disorder (MDD). Data
from 1,904 adult inpatients were analyzed using confirmatory factor analysis (CFA), Cronbach’s alpha,
and Pearson’s correlations. Receiver operating characteristic (ROC) analyses evaluating MDD diagnostic
performance were conducted with a subsample (n = 467) using a structured diagnostic interview for
reference. CFA of 3 previous 2-factor oblique solutions, observed in adolescent and older adult inpatient
clinical samples, and 3 corresponding bifactor solutions indicated that BDI-I1 common item variance was
overwhelmingly accounted for by 1 general factor specified to al items, with minor additional variance
contributed by 2 specific factors. Analyses revealed high internal consistency (Cronbach’s a = .93) and
significant (p < .01) intercorrelations between the BDI-II total scale and Behavior and Symptom
Identification Scale—24's Depression/Functioning (r = .79) and Overal (r = .82) subscales. ROC
analyses generated low area under the curve (.695; 95% confidence interval [.637, .752]) and cutoff
scores with poor sensitivity/specificity balance. BDI-II use as a screening instrument for overall
depressive symptomology was supported, but MDD diagnostic performance was suboptimal. Clinicians
are advised to use the BDI-I to gauge severity of depression and measure clinical changes to depressive
symptomology over time but to be mindful of the limitations of the BDI-II as a diagnostic tool for adult

inpatients.
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Major depressive disorder (MDD) is a pervasive, often disabling
mental disorder that is common (16.2% lifetime prevalence rate;
Kessler et a., 2003); highly comorbid with other mental disorders
(Currieet a., 2005; Kessler et al., 1996); and significantly impairs
mental, physical, and psychosocial function (Johnson, Weissman,
& Klerman, 1992; Wells et a., 1989). MDD has been linked to

elevated psychiatric hospitalization rates (Costello, 1982) due to
the presence of depressed mood, cognitive difficulties, somatic
symptoms, mood instability, and suicidal thoughts (American Psy-
chiatric Association, 2000). In clinical populations, MDD is asso-
ciated with elevated suicide mortality (Angst, Stassen, Clayton, &
Angst, 2002; Simon & VonKorff, 1998), triggering the need to
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develop efficient and reliable means of assessing MDD in these
individuals. Self-report depression screening tools such as the
widely used Beck Depression Inventory, (2nd ed.; BDI-II; Beck,
Steer, & Brown, 1996) are intended to assist clinicians in deter-
mining which adults admitted for a psychiatric crisis require a
comprehensive depression assessment and provide insight into the
severity of patients depression (Weissman et a., 1977). Unfortu-
nately, it is presently unclear whether the BDI-I1 is appropriate for
screening depressive symptomology and MDD in adult clinical
inpatients (despite its substantial potential for improving the rec-
ognition and subsequent treatment of MDD for this high-need
population) due to a lack of empirical research.

The purpose of this study was to conduct the first large-scale
examination of the MDD symptom and diagnostic screening ca-
pabilities of the BDI-II in adults receiving inpatient psychiatric
care. The BDI-II, an update to the well-validated Beck Depression
Inventory (BDI-1A; Beck, Steer, Ball, & Ranieri, 1996; Beck,
Steer, & Carbin, 1988; Beck, Ward, Mendelson, Mock, & Er-
baugh, 1961) was revised to match the major depressive episode
diagnostic criteria in the Diagnostic and Satistical Manual for
Mental Disorders (4th ed.; DSM-V; American Psychiatric Asso-
ciation, 2000). Major changes included (1) adding four new symp-
toms (i.e., worthlessness, difficulty concentrating, loss of energy,
and agitation), (2) removing four BDI-IA symptoms (i.e., change
in body image, somatic preoccupation, weight loss, and work
difficulty), and (3) extending the symptom timeframe from 1 to 2
weeks.

Previous BDI-II Factorial Findings

Since the BDI-II’ s release, its psychometric characteristics have
been well documented across diverse community and clinical
populations including primary care patients (Arnau, Meagher,
Norris, & Bramson, 2001), adult clinical outpatients (Beck, Steer,
et al., 1996; Steer, Ball, Ranieri, & Beck, 1997), adolescent clinical
inpatients (Dolle et a., 2012; Krefetz et a., 2002; Osman, Kopper,
Barrios, Gutierrez, & Bagge, 2004), and older adult clinical inpa-
tients (Steer, Rissmiller, & Beck, 2000), although not adult clinical
inpatients. Studies examining the BDI-II's factoria structure have
regularly reported a robust two-factor oblique model (Beck, Steer,
& Brown, 1996; Dozois et al., 1998; Steer et al., 2000; Storch,
Roberti, & Roth, 2004; Whisman, Perez, & Ramel, 2000) com-
posed of cognitive and noncognitive/affective symptoms, with
between-studies variation in the specific item composition of the
two correlated factors. Less frequently, aternative factor struc-
tures, including one-factor (Steer, Clark, Beck, & Ranieri, 1999)
and three-factor (Buckley, Parker, & Heggie, 2001; Lindsay &
Skene, 2007) models, have also been reported.

Thefactorial data consistently affirm the BDI-I1 as multidimen-
sional, assessing multiple domains of depressive symptomology
with heterogeneous indicators. Yet, the recommended clinical
scoring of the BDI-II is unidimensional, by calculating the pa-
tient’s total scale score as an index of severity of genera depres-
sion rather than domain-specific subscales (Beck, Steer, & Brown,
1996; Quilty et a., 2010; Reise, Moore, & Haviland, 2010; Ward,
2006). Reasons for this discrepancy are multifactorial but are
principally explained by two research findings. First, multidimen-
sional BDI-II factors tend to be highly correlated with poor dis-
crimination of scale items across factors (Ward, 2006). For exam-
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ple, the cognitive factor overlaps with a prominent self-critical
depression subtype that is clearly associated with depressive affect
(Blatt, 2004). Therefore, partitioning the BDI-I1 into cognitive and
noncognitive/affective subscales would present limited clinical
value due to the substantial overlap between the latent factors.
Second, BDI-II common item variance appears to be indepen-
dently accounted for by both a general depression factor and
multiple specific factors (Brouwer et al., 2013; Quilty, Zhang, &
Bagby, 2010; Ward, 2006), raising a critical question: For adult
clinical inpatients, how does one determine the appropriate factor
structure and clinical interpretability of an instrument that appears
to be comprised of items that simultaneously assess a general
depression construct and narrower subdomains of depressive
symptomology?

One solution to address this dual methodological and clinical
question is bifactor modeling, a contemporary factor analytic ap-
proach to evaluating psychological instruments for which common
item variation appears to reflect variation on both a single con-
struct (i.e., unidimensional total scale score) and multiple con-
structs (i.e.,, multidimensional subscales; Chen, West, & Sousa,
2006; Reise et al., 2010; Reise, Morizot, & Hays, 2007). To briefly
review relevant BDI-II factor analytic strategies, determining the
constructs that underlie common item variation involves testing
theoretically and/or data-driven unidimensional, correlated traits,
second-order, or bifactor structural models. A unidimensiona
BDI-Il model parsimoniously tests whether one common source of
variance exists for al 21 items but fails to account for additional
systematic sources of variance for each item (Reise et a., 2010).
Thus, multidimensional “correlated traits’ BDI-Il models are
tested to evaluate whether BDI-I1 common item variance is better
described by multiple correlated specific factors (“traits’). Prob-
lematically, these models fail to account for the general depression
factor, missing a potentially critical source of item variance.
Second-order BDI-II models address this problem by testing
whether correlated specific factors share a common underlying
higher order factor, that is, a general depression factor. This
general depression factor is conceptualized as explaining the vari-
ation between correlated specific factors rather than variation
between scale items, and for this reason, second-order models are
ideal when higher order factors are hypothesized to account for the
relationship among lower order specific factors (Chen et ., 2006).

In contrast, bifactor models examine the common variation
between BDI-II items independently explained by orthogonal gen-
eral depression and specific factors and are therefore optimal for
separately testing the unidimensionality (general depression fac-
tor) and multidimensionality (specific factors) of the BDI-II. By
calculating the contributions of specific factors to common item
variance above and beyond the general factor, a challenge for
second-order models, bifactor models help to demonstrate the
utility of subscale scores independent of the total score. Conse-
quently, prior researchers have opted to test BDI-Il data using
bifactor instead of second-order factor models and have found
consistently improved model fit for bifactor versus typical corre-
lated traits models (Brouwer et al., 2013; Osman, Barrios, Gutier-
rez, Williams, & Bailey, 2008; Quilty et al., 2010; Vanheule,
Desmet, Groenvynck, Rosseel, & Fontaine, 2008; Ward, 2006).
Further description of the relative advantages of bifactor versus
second-order factor models for psychological measures can be
found in Chen et al. (2006).
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Presently, we know of only three prior studies that have applied
bifactor modeling to BDI-I1 clinical data, with none analyzing data
from adult inpatients. The first study (Ward, 2006) used two
previously tested oblique two-factor models and a third bifactor
model to explore the BDI-II’s structure in three clinical outpatient
and two college samples. The two-factor oblique models were
drawn from Beck, Steer, and Brown’s (1996) origina two-factor
cognitive and somatic—affective model extracted from 500 clinical
outpatients and from Whisman, Perez, and Ramel’s (2000) two-
factor cognitive—affective and somatic model confirmed with 576
college students. The bifactor model specified orthogonal general
depression, somatic, and cognitive factors and contained two cor-
related errors. Ward (2006) discovered that the bifactor model
provided equivalent or better fit to item data for al five samples
and that the general factor primarily accounted for common item
variance, diminishing the additive clinical value of the subscales.

Quilty et a. (2010) examined the fit of six two-factor and three
three-factor oblique models, and Ward's (2006) bifactor orthogo-
nal model, to data from 425 clinical outpatients with MDD. The
bifactor model produced the best model fit, whereas only one of
the oblique models adequately fit sample data. Based on the best
fit of Ward' s bifactor model combined with observations of strong
correlations between specific factors in the oblique models, Quilty
et al. concluded that their results justified using the BDI-II’s total
scale score but not its subscales.

Most recently, Brouwer et a. (2013) compared the fit of a
unidimensional model, two two-factor oblique models and their
corresponding bifactor models, and Ward's (2006) bifactor model
in asample of 1,530 clinical outpatients. As expected, the fit of al
three bifactor models was superior to that of the unidimensional
and two-factor oblique models, with the general factor accounting
for 74%-77% of the common item variance (compared to 3%—
16% for the specific factors) across al bifactor models, strongly
supporting the clinical use of the total scale score as opposed to
subscale scores. Based on the collective evidence in favor of
bifactor modeling for clinical BDI-I1 data, we chose to test bifactor
models using our adult clinical inpatient data.

Factor Structures of the BDI-II Among
Clinical Inpatients

To our knowledge, no studies of adult inpatients have examined
bifactor BDI-II models, and only one prior study has sought to
validate the BDI-II with this population (J. C. Cole, Grossman,
Prilliman, & Hunsaker, 2003). J. C. Cole et a.’s (2003) validation
study assessed 101 adult inpatients, reporting strong internal con-
sistency (Cronbach’s apha = .95), moderate correlation with the
Grossman—Cole Depression Inventory (r = .73; J. C. Cole et a.,
2003), and support for a two-factor cognitive and noncognitive
model via maximum-likelihood estimation (MLE) extraction with
direct oblimin rotation. Unfortunately, the precise factor structure
evaluated via confirmatory factor analysis was not reported by the
authors and could not be tested.

Therefore, to frame our current analyses, we used two studies
that reported BDI-I1 factor structures for adolescent or older adult
clinical inpatients. One study of 408 adolescent inpatients (Osman
et al., 2004) reported poor fit of previously published one-, two-,
and three-factor models including Beck, Steer, and Brown's
(1996) original two-factor oblique model to their data, leading
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them to extract from sample data a two-factor oblique model
containing cognitive—affective and somatic factors via MLE ex-
traction with promax rotation. For older adult inpatients, Steer et
al.’s (2000) study of 130 geriatric (ages 55 and older) inpatients
with depression found high internal consistency (Cronbach’s al-
pha = .90) and evidence for a two-factor cognitive and noncog-
nitive model using MLE extraction with promax rotation. We
replicated analyses of these two oblique factor models (and com-
pared them with their bifactor counterparts) in the current study, as
we theorized these models, extracted from alternative inpatient
samples, would more closely fit our adult inpatient sample than
would earlier models extracted from clinical outpatient or com-
munity samples (due to their presumably lower psychopathology).
For comparative purposes, we also examined the well-established
original two-factor oblique BDI-II model (Beck, Steer, & Brown,
1996) and its corresponding bifactor model.

The present investigation sought to address the lacunaiin BDI-I1
literature of adult clinical inpatients. Our first research objective
was to determine the optimal BDI-II factor structure for adult
clinical inpatients by comparing existing correlated traits models
observed in alternative clinical populations and their correspond-
ing bifactor models using a large sample of adult inpatients. Our
second objective was to evaluate the internal consistency, and
convergent and discriminant characteristics of BDI-I1 scale scores
conforming to our best fitting factor models. The final objective
was to examine the BDI-I1's clinical utility asan MDD diagnostic
screen among adult inpatients based on prior evidence indicating
the BDI-II's diagnostic effectiveness for screening MDD in ado-
lescent inpatients (Dolle et ., 2012; Krefetz et al. 2002).

Method

Sampling and Participants

The study sample (see Allen et a., 2009, for initial methods
description) was composed of 1,904 adults (M = 34.78 years,
D = 14.53; 50.4% women) admitted to the Menninger Clinic for
intensive psychiatric treatment from April 2008 to May 2012.
BDI-II findings from a subset of the current sample were previ-
ously reported in a study that examined changes in the symptom
structure of depression during a 1-month course of treatment using
measurement invariance testing (Elhai et al., 2013), as opposed to
the current investigation of the psychometric and diagnostic prop-
erties of the BDI-11; 910 participants (47.79%) overlapped between
the two samples. Participants' mean length of stay was 41.02 days
(SD = 21.31). Ethnocultural composition of the sample was
81.36% (n = 1,549) White; 4.31% (n = 82) multiracial; 1.41%
(n= 27) Asian; 0.84% (n = 16) Native Hawaiian, Pacific Islander,
American Indian, or Alaskan Native; 0.42% (n = 8) African
American; and 11.66% (n = 222) missing or preferring not to
answer. When queried about Hispanic versus non-Hispanic heri-
tage, 65 participants (3.41%) further reported being of Hispanic
heritage. Within the sample, 24.89% (n = 474) of the participants
were married or living with someone as married; 63.71% (n =
1,213) were single, separated, divorced, or widowed; and 11.40%
(n = 217) had missing data or preferred not to answer. With
respect to prior mental health treatment, participants reported
seeing an average of 3.76 (SD = 4.62) therapists and 2.91 (D =
3.17) psychiatric medication providers prior to the current admis-
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sion. Participants reported a mean of 2.65 (SD = 8.91) previous
admissions for acute/crisis (1-5 days) and extended (>5 days)
psychiatric hospital care.

A subsample of 575 participants (M = 33.74 years, SD = 14.07;
53.7% women) consisting of consecutive patients admitted be-
tween October 2010 and May 2012 completed the Structured
Clinica Interview for DSM Disorders (SCID-I; First, Spitzer,
Gibbon, & Williams, 2002), to replace a less-structured clinical
interview, in accordance with new hospital diagnostic protocols.
The mean length of stay for participants in this subsample was
47.69 days (SD = 17.36). The ethnocultural composition of the
subsample was 89.56% (n = 515) White; 5.91% (n = 34) multi-
racia; 1.22% (n = 7) Asian; 0.70% (n = 4) Native Hawaiian,
Pacific Islander, American Indian, or Alaskan Native; 0.87% (n =
5) African American; and 1.74% (n = 10) missing or preferring
not to answer. In response to an item specifically addressing
Hispanic heritage, 28 (4.87%) participants indicated Hispanic her-
itage. In terms of marital status, 24.52% (n = 141) were married
or living as married; 73.91% (n = 425) were single, separated,
divorced, or widowed; and 1.57% (n = 9) had missing data or
preferred not to answer. Participants reported an average of 2.49
(SD = 7.25) previous admissions for acute/crisis and extended
psychiatric hospital care.

Participants completed two self-report study measures—the
BDI-Il and the Behavior and Symptom Identification Scale-24
(BASIS-24; Eisen, Normand, Belanger, Spiro, & Esch, 2004)—
upon admission. An additional 575 participants were aso diag-
nosed by trained assessors at admission using the SCID-I. Al-
though all participants completed the BDI-II and BASIS-24 at
2-week treatment intervals and at discharge, only admission data
are reported. Study protocols were approved by the institutional
review board of the Baylor School of Medicine.

M easures

BDI-11. The BDI-II is a 21-item self-report measure of de-
pression that asks respondents to rate the severity of their
depressive symptoms during the past 2 weeks using a variable
Likert scale (i.e., 19 items use a 4-point scale, two items use a
7-point scale). Individual item scores are summed to create a total
severity score with arange of 0 to 63. Total scores can be used to
categorize respondents by depressive severity using the following
ranges: 0 to 13 (minima); 14 to 19 (mild); 20 to 28 (moderate);
>28 (severe; Beck, Steer, & Brown, 1996). Cutoff scores for
presumptive diagnosis of MDD of 23 (Dolle et al., 2012) and 24
(Krefetz et al., 2002) have been identified for adolescent but not
adult clinical inpatients.

BASIS-24. The BASIS-24 (Eisen et a., 2004) is a validated
24-item self-report measure intended to cut across psychiatric
diagnoses to assess diverse psychopathology during treatment
(Cameron et a., 2007). An abbreviated version of the BASIS-32
(Eisen, Wilcox, Leff, Schaefer, & Culhane, 1999), the BASIS-24
features seven subscales: Overall, Depression/Functioning, Rela-
tionships, Self-Harm, Emotional Lability, Substance Abuse, and
Psychosis. Items are rated on a 5-point Likert scale, with higher
scores indicating greater symptom severity. Scale scores are cal-
culated by multiplying scores for each item by its weight and
summing the weighted ratings for all questionsin the measure (for
the Overall score) or al questions in each subscale (for subscale
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scores) using a scoring algorithm. Factor analyses of the BASIS-24
with multiple clinical populations have confirmed the six subscales
(Eisen, Gerena, Ranganathan, Esch, & lIdiculla, 2006), but at
present, the Overall summary score has only been confirmed using
item-response theory analyses (Eisen et al., 2004). The Overall
score measures general mental health distress (Eisen et al., 1999),
and the Depression/Functioning subscal e measures depression and
anxiety symptomology, as well as daily role functioning. We
judged these two subscales to be conceptually similar to potential
BDI-II constructs and, therefore, analyzed them in this study to
determine the relatedness of BDI-Il scores and these subscales.
The Substance Abuse (examining possible drug and alcohol prob-
lems) and Psychosis (examining cardina psychotic symptoms)
subscales, on the other hand, we judged to be least conceptualy
aligned with potential BDI-II constructs and explored their dis-
tinctiveness from possible BDI-II scores. The remaining subscales
were not analyzed.

SCID-I. The SCID-I is a semistructured diagnostic interview
validated for use in research and clinical settings (First et al.,
2002). The interview assesses Axis | disorders listed in the
DSM-V and contains symptom criteria and specifiers for disorder
subtype, course, and severity. In the present study, the SCID-I was
used to identify MDD prevalence in a subsample (n = 575).

Statistical Analysis

Confirmatory factor analyses (CFA) were conducted using IBM
SPSS Amos Version 21 (Arbuckle, 2012). Descriptive statistics,
reliability analyses, t tests, and correlations were conducted with
the IBM Statistical Package for Social Sciences (SPSS) Version
21. Recelver operating characteristic (ROC) analyses were evalu-
ated via SPSS Version 21 and confirmed using MedCalc 12.7.5
(MedCalc, 2013).

CFA of prior psychiatric patient models. The plausibility of
all factor solutions to the sample covariance matrix (N = 1,904)
were evaluated using maximum-likelihood CFA with 10,000
Bollen—Stine bootstrap samples applied for inference to accom-
modate our multivariate nonnormally distributed data. Maximum-
likelihood estimation has been shown to be robust to deviations
from normal distribution for larger sample sizes (Browne & Sha-
piro, 1988; Finch, West, & MacKinnon, 1997; Satorra & Bentler,
1990), especially when accompanied by Bollen—Stine bootstrap, a
modified procedure superior to naive bootstrapping for calculating
model test statistics and fit indexes (Bollen & Stine, 1992). No
correlated errors were permitted within tested factor solutions, and
all factor variances were constrained to one.

To establish model fit, the chi-square goodness-of-fit test was
calculated but not used, given its sensitivity to minor discrepancies
between proposed and null models, leading to false rejection of the
null hypothesis when analyzing large samples (D. A. Cole, 1987;
Floyd & Widaman, 1995). Instead, goodness of fit was determined
using the following fit indices: comparative fit index (CFl), stan-
dardized root-mean-square residua (SRMR), and root-mean-
square error of approximation (RMSEA). Conventional cutoff
criteria indicating acceptable model fit for these indexes are =.90
for CFl, =.08 for SRMR, and =.08 for RMSEA (Browne &
Cudeck, 1993; Kline, 2005; Schreiber, Nora, Stage, Barlow, &
King, 2006); =.95 for CFl and =.07 for RMSEA signify good
model fit (Hu & Bentler, 1999; Steiger, 2007). Within the bifactor
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solutions, the independent contributions of general and specific
factors to common item variance were determined by calculating
the percentage of explained common variance (ECV) for each
factor. This statistic was derived by summing the squared stan-
dardized regression weights (factor loadings) for each factor di-
vided by the sum of all squared standardized regression weightsin
the total solution (Brouwer et al., 2013).

Unidimensional. A solution with all 21 items |oaded onto one
factor.

Beck, Seer, and Brown (1996). The origina two-factor
oblique solution described in the BDI-Il manual (Beck, Steer, and
Brown, 1996) for adult outpatients was tested. Model factors were
cognitive (Items 1-3, 5-9, 14) and somatic—affective (Items 4,
1013, 15-21).

Osman et al. (2004). A two-factor oblique solution consisting
of cognitive—affective (Items 1-9, 12—14) and somatic (Items 11,
15-21) factors observed in adolescent inpatients was fit to study
data. In this solution, Item 10 (Crying) failed to load on either
factor.

Steer et al. (2000). A two-factor oblique solution observed in
geriatric inpatients composed of cognitive (Items 1, 2, 4, 11-12,
15, 17-21) and noncognitive (3, 5-10, 13, 14) factors was tested
against study data. Item 16 (Change in sleeping pattern) was not
loaded on either of the two factors in this solution.

Bifactor. Our three bifactor orthogonal models were derived
from the three two-factor oblique solutions described above, with
an added general factor specified to load on al 21 items.

Indices of reliability and support for constructs. Analyses
of the BDI-II total score including item consistency and corrected
item—total correlations were performed. Pearson’s correlations
were used to evaluate the association of the BDI-1I total score with
the BASIS-24 Overall, Depression/Functioning, Substance Abuse,
and Psychosis scales.

ROC analyses. To evaluate the diagnostic performance of the
BDI-Il using the SCID-I as the reference standard, the area under
the curve (AUC) was calculated for an ROC curve comparing the
BDI-II total score with SCID-I major depressive episode (single
episode and recurrent) diagnoses. Participants diagnosed with
MDD via the SCID-I were classified as cases, and remaining
participants, excluding those diagnosed with bipolar | and Il and
depressive disorders not otherwise specified (to minimize potential
confounding effects from the MDD-like symptomol ogy associated
with these disorders), were considered controls in the analyses.
This |eft 467 participants for the ROC analyses, with 342 (73.2%)
participants diagnosed with MDD representing cases. Among the
125 comparison control participants, the most common diagnoses
included alcohol dependence (29.6%; n = 37), substance depen-
dence (29.6%; n = 37), acohol abuse (17.6%; n = 22), general-
ized anxiety disorder (20%; n = 16), and substance abuse (14.4%;
n = 18).

Sensitivity, specificity, positive and negative predictive values,
and Youden's index (Youden, 1950)—the computed difference
between the true and false-positive rate independent of preva
lence—were calculated for each depression score to determine the
optimal MDD diagnostic cutoff. The maximum Y ouden’s index
score indicates the most efficient cutoff point for optimizing
both sensitivity and specificity. Although the BDI-I1 authors
(Beck, Steer, & Brown, 1996) favored sensitivity over speci-
ficity when screening depression in clinical outpatients, for adult
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clinical inpatients with increased likelihood for elevated depres-
sion and multiple diagnoses at admission (Oldham et al., 1995), we
considered the cutoff score offering the greatest differentiating
capacity (i.e., giving equal weight to sensitivity and specificity) to
be most clinically relevant.

Results

Sample Severity of Depression

The mean BDI-II total score for the 1,904 inpatients at admis-
sion was 24.93 (SD = 13.00), indicating moderately severe levels
of depressive symptomology (Beck, Steer, & Brown, 1996). Sam-
ple means for the BASIS-24 Depression/Functioning and Overall
scale scores were 2.31 (SD = 0.98) and 1.70 (SD = 0.67),
respectively.

Within the SCID-I subsample (n = 575), the mean BDI-II total
score was 25.26 (SD = 12.70). The subsample prevalence rate of
MDD was 59.50% (n = 342), and participants diagnosed with
MDD reported a mean BDI-I| total score of 28.00 (SD = 11.35),
the upper bound of the moderately severe range of depression
(Beck, Steer, & Brown, 1996). Participants diagnosed with MDD
also reported significantly higher levels of depressive symptomol-
ogy than did participants diagnosed with other mental disorders
(M = 21.24, D = 13.52), 1(573) = —6.48, p < .001; Cohen'sd =
0.54.

Overview of Confirmatory Factor Analyses

To determine the optimal factor structure of the BDI-11, we first
attempted to fit the unidimensional solution to the sample data.
Then, we fit three previously reported two-factor oblique solutions
followed by their three bifactor counterparts to the data. The
bifactor solutions allowed us to test the independent contributions
of a general factor and two specific factors by calculating the
percentage of ECV for each tested factor. Factor intercorrelations
and indices of model fit for the unidimensional, two-factor
oblique, and bifactor orthogonal solutions are detailed in Table 1.

Unidimensional. The single factor solution produced poor fit
to the sample data, failing to meet acceptable fit thresholds on all
reported fit statistics.

Beck, Steer, and Brown (1996). The two-factor cognitive and
somatic—affective oblique solution obtained from the initial BDI-I1
validation sample of clinical outpatients did not fit sample data
according to the CFI and SRMR indices but did meet the RMSEA
threshold for acceptable fit. Model factors were highly intercorre-
lated.

The corresponding bifactor solution produced acceptable fit to
sample data across al fit statistics. As anticipated due to the large
sample size, the chi-square test statistic was significant. Percentage
of ECV results indicated that the general factor accounted for
84.64% of the common item variance, with the cognitive group
factor accounting for 10.91% and the somatic—affective group
factor accounting for 4.46% of remaining common item variance.

Osman et al. (2004). The two-factor cognitive—affective and
somatic oblique solution identified using a sample of clinical
adolescent inpatients did not provide acceptable fit to sample data,
failing to satisfy fit criteria. The two factors were strongly inter-
correlated.



This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

BDI-II CHARACTERISTICS FOR ADULT INPATIENTS 1111
Table 1
Summary of Model Fit Indices From Confirmatory Factor Analyses

Model X° AlC Factor r CFI SRMR RMSEA 90% Cl

Unidimensional: G 3,248.091 3,372.091 — .835 .093 .092 .089, .095
Beck, Steer, & Brown (1996): C S-A 2,246.155 2,370.155 .886 .889 114 075 .073,.078
Bifactor: G: C S-A 1,501.073 1,665.073 — .928 .074 .064 .061, .067
Osman et al. (2004): C-A S 2,625.736 2,743.736 .889 .863 .109 .087 .083, .090
Bifactor: G: C-A' S 1,213.230 1,371.230 — 941 .065 .061 .058, .064
Steer et al. (2000): C N 2,377.421 2,495.421 .899 877 .106 .082 .079, .085
Bifactor: G: C N 1,408.102 1,566.102 — .930 .071 .066 .063, .069

Note. G = generd factor; C S-A = cognitive and somatic—affective; C-A S = cognitive—affective and somatic; C N = cognitive and noncognitive; AIC =
Akaike information criterion. Well-fitting model cutoff scoresfor fit indices: CFI (comparativefit index) = .90—95; SRMR (standardized root-mean-square

residual) = .08; RMSEA (root-mean-square error of approximation) = .08.

The corresponding bifactor solution demonstrated the best fit to
the sample data of all solutions, improving upon Osman et al.’s
poor-fitting two-factor solution on al fit indices. The genera
factor in this solution explained 84.86% of the common item
variance, and the cognitive—affective and somatic specific factors
explained 9.10% and 6.04% of the common variance, respectively.

Steer et al. (2000). The two-factor cognitive and noncognitive
oblique model observed in older adult inpatients with depression
provided inadequate fit to sample data, with RSMEA, CFI, and
SRMR falling short of their respective cutoffs. Model factors were
highly intercorrelated.

The corresponding bifactor solution for Steer et al.’s (2000)
two-factor oblique solution fit the sample data well, with accept-
ablefit indicated by all fit statistics. In this solution, 85.12% of the
common item variance was explained by the general factor, with
the cognitive and noncognitive specific factors accounting for
6.34% and 8.54% of the common variance, respectively.

Comparisons of the Akaike information criterion (AIC; Akaike,
1987) values further confirmed that the bifactor orthogonal solu-
tions rendered superior model fit to sample data versus their
two-factor oblique counterparts. Comparing the AIC values, the
bifactor solution based on Osman et a.’ s (2004) two-factor oblique
solution extracted from adolescent inpatients exhibited optimal
mode! fit.

To sum, none of the three previously reported two-factor
oblique solutionsfit the datawell. In contrast, all three correspond-
ing bifactor solutions plausibly fit the data regardless of item
composition of the specific factors, suggesting that the general
depression factor primarily accounted for variation in the BDI-II
items. Percentage of ECV findings confirmed the strength of the
genera factor, which contributed 84—85% of the common item
variance compared to the specific factors, which explained a scant
4%-11% of the common variance. Therefore, nearly all of the
common item variance in the subscales was accounted for by the
genera factor, supporting further analysis of the BDI-II total scale
characteristics reported below but not BDI-II subscales.

Reliability indices and correlations.  Within the total sample
(N = 1,904), the total item coefficient alpha was .93, indicating
high internal consistency for the BDI-II total score. Corrected
item—total correlations ranged from .37 (Punishment feelings) to
.74 (Worthlessness). Means, standard deviations, and corrected
item totals for the BDI-II are provided in Table 2.

The BDI-II total score strongly correlated with the BASIS-24
Depression/Functioning subscale (r = .79, p < .001) and the

BASIS-24 Overal score (r = .82, p < .001), suggestive of
possible convergent validity. The relatively weaker intercorrela-
tions between the BDI-I1 total score and the BASIS-24 Substance
Abuse (r = .13, p < .001) and Psychosis (r = .24, p < .001)
subscales were suggestive of possible discriminant validity.

ROC analyses. The AUC (95% confidence interval) of the
ROC curve for the diagnostic subsample was .695 (.651-.736),
indicating poor BDI-II screening performance for MDD compared
to the SCID-I. ROC analyses identified an optimal BDI-II total
cutoff score of 19, which possessed sensitivity of .789 and spec-
ificity of .544 (Youden's index = .333). Table 3 displays the
sensitivity, specificity, positive and negative predictive values, and
Youden's index for the likely optimal range of BDI-II cutoff
SCores.

Discussion

Present study findings support using the BDI-II total score to
screen for depressive symptomology but not to generate presump-
tive diagnoses of MDD in adult clinical inpatients. Within our

Table 2
Descriptive Satistics for the Beck Depression Inventory—1 Items

Corrected item—total

Item M D correlation
Sadness 114 0.93 .70
Pessimism 1.19 0.96 .67
Pest failure 1.38 0.98 .65
Loss of pleasure 1.44 0.94 72
Guilty feelings 1.18 0.97 .59
Punishment feelings 0.87 111 37
Self-dislike 161 1.05 .65
Self-criticalness 135 0.99 .66
Suicidal thoughts or wishes 0.47 0.65 45
Crying 1.05 1.05 .53
Agitation 0.97 0.85 46
Loss of interest 142 1.09 .73
Indecisiveness 1.37 1.08 .68
Worthlessness 1.28 1.06 74
Loss of energy 1.32 0.88 .69
Change in sleeping pattern 141 0.97 46
Irritability 0.82 0.85 .52
Changes in appetite 0.97 0.92 43
Concentration difficulty 1.38 0.90 .65
Tiredness or fatigue 1.27 0.99 .64
Loss of interest in sex 1.05 111 44
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Table 3
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Diagnostic Characteristics of the Beck Depression Inventory-I1 (BDI-I1) Total Score in the

Likely Optimal Range

Cutoff score Sensitivity Specificity PPV NPV Y ouden’s index
11 .944 .296 78.6 66.1 .240
12 .942 .352 79.9 68.7 294
13 .924 392 80.6 65.3 316
14 912 408 80.8 63.0 .320
15 .886 424 80.8 57.6 .310
16 871 432 80.8 55.1 .303
17 .839 448 80.6 50.5 .287
18 .810 464 80.5 47.2 274
19 .789 544 82.6 48.6 333
20 754 .560 82.4 455 314
21 .719 .568 82.0 425 .287
22 .687 .584 81.9 40.6 271
23 .658 .616 824 39.7 274

Note. PPV = positive predictive value; NPV = negative predictive value. Bold indicates the optimal BDI-11

total cutoff score.

large sample, on average, participants reported experiencing mod-
erately severe levels of depression at admission, confirming the
importance of screening for depression among newly admitted
psychiatric inpatients.

Factor analyses indicated that bifactor BDI-Il solutions speci-
fying a general factor and two specific factors best fit our adult
inpatient data, highlighting the BDI-II's concomitant uni- and
multidimensional assessment of depression in adult inpatients, a
trait previously identified only in other clinical and community
populations (Brouwer et al., 2013; Quilty et al., 2010; Ward,
2006). Within the bifactor solutions, the strong general factor
accounted for most of the common item variance, while weak
specific factors contributed nominally above and beyond the gen-
eral factor’s influence. Collectively, this result— coupled with our
failed attempts to reproduce three previously reported two-factor
solutions lacking a specified general factor (Beck, Steer, & Brown,
1996; Osman et al., 2004; Steer et al., 2000) in our data—suggests
that the BDI-I1 total score may be valid for screening depressionin
adult inpatients but that subscales may not produce additional
clinical insights.

Subsequent reliability analyses of the BDI-Il total score
revealed excellent internal consistency, as evidenced by a high
coefficient alpha consistent with that found in previous studies
(Beck, Steer, & Brown, 1996; Steer et al., 1997, 2000). Pre-
liminary support for the BDI-II general factor construct was
demonstrated by strong correlations between the BDI-II total
score and the BASIS-24 Overall and Depression/Functioning
subscales, as well as by weak correlations between the BDI-II
total score and the BASIS-24 Substance Abuse and Psychosis
subscales.

Diagnostically, the BDI-Il was unsuccessful at distinguishing
adult inpatients diagnosed with MDD from inpatients diagnosed
with other mental disorders, asthe low AUC score generated for
the BDI-Il in comparison to the SCID-I marginally exceeded
chance performance. Furthermore, optimal BDI-II clinical cut-
off scores contained poor sensitivity—specificity balance. These
subpar ROC results also precluded evaluation of established
severity cutoff scores (Beck, Steer, & Brown, 1996) or the
development of adult inpatient-specific severity norms, provid-

ing compelling evidence against using the BDI-II to diagnose
MDD or otherwise categorize adult inpatients by depression
severity.

One explanation for the BDI-11"s meager diagnostic perfor-
mance isthat the total score may be tapping into ageneral factor
common across multiple psychiatric conditions, perhaps related
to the latent liability factors underlying certain diagnostic co-
morbidities (Krueger & Markon, 2006a), in addition to MDD-
specific symptomology in adult inpatients. For example, Arbisi
et a. (2012) found that the BDI-I1 performed as well as the
PTSD Checklist (PCL; Weathers, Litz, Herman, Huska, &
Keane, 1993) in predicting posttraumatic stress disorder
(PTSD) in military veterans, leading them to conclude that the
BDI-11 total score measured nonspecific distress in addition to
symptoms of depression. In the current study, the extremely
strong association between the BDI-Il total score and the
BASIS-24 Overall score, a measure of nonspecific mental
health distress cutting across multiple disorders (Eisen et al.,
1999), as well as moderately severe BDI-II mean total scores
reported by our participants without MDD, tenders further
support for the theory that the BDI-Il assesses transdiagnostic
generalized distress along with core features of depression in
adult inpatients.

As aresult, the BDI-II may be incapable of discriminating
between disorders with shared underlying characteristics such
asinternalizing disorders (e.g., depression, anxiety, phobia) due
to their significant diagnostic overlap (Krueger & Markon,
2006b), especially in adult clinical inpatients, who frequently
evidence high diagnostic comorbidity (Melartin et al., 2002;
Oldham et al., 1995). Instead, our data suggest that clinicians
working with adult inpatients should use the BDI-II total score
(and avoid using subscales) to measure their severity of pre-
senting depression/distress but should also evaluate the BDI-II
overall symptom pattern and the endorsed item content to make
their clinical determinations (Beck, Steer, & Brown, 1996).
Additionally, we suggest that the BDI-II total score be used in
concert with other psychopathology assessments to identify
significant contributions from co-occurring anxiety, psychotic,
and substance use symptoms.
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Several factors limit interpretation of study results. First, our
sample consisted of predominantly White adults, and al partici-
pants received private psychiatric hospital care. Thus, our findings
may be exclusive to this clinical subpopulation or treatment set-
ting. Future studies should contrast the BDI-1l against alternative
diagnostic approaches, including other self-report depression mea-
sures such as the Patient Health Questionnaire-9 (Kroenke &
Spitzer, 2002), clinical observations, and diagnostic interviews
with private- and public-sector adult inpatients, to confirm our
findings. Also, the multivariate nonnormality of our BDI-Il data
(stemming from predictably elevated severity of depression among
our inpatient participants) may have influenced study results de-
spite our best efforts to use statistical approaches robust to non-
normality. In addition, diagnostic data for the total sample (N =
1,904) could not be reported, due to the poor characterization of
multiple patient diagnoses stemming from the interview-based
diagnostic process that predated use of the SCID-1 with our ROC
analysis subsample. Finally, the presence of diagnostic comorbid-
ity in the ROC analysis subsample, although characteristic of this
clinical population (Melartin et al., 2002), may have negatively
impacted ROC findings. Also, the 20% prevalence of generalized
anxiety disorder among the 125 comparison control participantsin
the ROC subsample may have dightly confounded the BDI-II's
diagnostic performance, as generalized anxiety disorder is an in-
ternalizing condition that may share a common vulnerability with
MDD (Krueger & Markon, 2006a).

In closing, this large-scale psychometric investigation tenta-
tively sanctions utilizing the BDI-II total score to screen adult
clinical inpatients for depressive symptomology, yet sharply chal-
lenges its functionality as a MDD diagnostic measure. Based on
study findings, the BDI-Il appears to be well suited for assessing
levels of depression/distress and changes in severity over time
among adults requiring psychiatric hospitalization (Clapp et al.,
2013; Fowler, Allen, Oldham, & Frueh, 2013) but not for diag-
nosing clinical depression at admission, as it may result in erro-
neous diagnostic conclusions leading to misdirected targeting of
treatment, mitigated treatment outcomes, and impaired mental
health recovery.
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