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Mgjor depressive disorder (MDD) in children and adolescents is a common and
debilitating psychiatric disorder. Current instruments used to identify the presence of and
monitor the treatment of depression in adolescents vary in validity, rdiability,
appropriateness, cost and ease of administration, such that there is not yet an established
instrument that meets all the needs of clinicians working with adolescents. The 16-item
Quick Inventory of Depressive Symptomatology (QIDS;s), developed and successfully
validated as an accurate, brief and economical measure of depressive symptom severity
in adults, has been modified to an adolescent version (QIDS-A17). Results from recent

studies suggest that the QIDS-A;; may meet the need for a freely available, easy to
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administer, psychometrically-sound measure of core depressive symptoms for
adolescents that can be used both as a screening tool and as a measure of symptom
severity in both research studies and clinical practice. The current study aims to validate
the QIDS-Aj; instruments, including the self-report format (QIDS-A-SR), and two
clinician-rated formats (QIDS-A-C[Adolescent] and QIDS-A-C[Composite]) in an
adolescent outpatient population. The study included 103 outpatient adolescents ranging
from 8 to 17 years of age. During a single visit, adolescents completed the QIDS-A-SR.
A clinician completed the clinician-rated versions separately for adolescents (QIDS-A-
C[Adolescent]) and parents (QIDS-A-C[Composite]) and the Children’s Depression
Rating Scale-Revised (CDRS-R). Classical Test Theory (CTT) analysis found all three
QIDS-A ;7 measures to show strong internal consistency and correlate significantly to the
CDRS-R, athough the CDRS-R was the most reliable. Factor and parallel analysis found
al four measures to be unidimensional. Item Response Theory (IRT) analysis found
results that complemented the reliability results found in CTT. All four measures
demonstrated diagnostic validity based on univariate and multivariate logistic regression,
ANOVA, and MANOVA analyses. Scores on all four measures were equated to create
conversion tables to facilitate trandation of scores between tests. Although the three
clinician-rated measures (CDRS-R, QIDS-A-C[Adolescent], QIDS-A-C[Composite])
were dlightly more reliable than the QIDS-A-SR, the QIDS-A-SR demonstrated
satisfactory reliability, validity, and discriminate utility such that it can be used
effectively in settings that would benefit from a quick, valid, freely available self-report

measure of depression in adolescents.
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CHAPTER ONE

INTRODUCTION

Statement of the Problem

Major Depressive Disorder (MDD) in children and adolescents is a common and
debilitating psychiatric disorder (Birmaher et al., 2007; Lewinsohn, Hops, Roberts,
Seeley, & Andrews, 1993). Fortunately, clinical studies continue to explore and improve
both psychopharmacol ogic and psychological treatments (Bridge et al., 2007; Hibbs &
Jensen, 2004; Kennard, Silva, et a., 2006; March et al., 2004; Treatment for Adolescents
With Depression Study Team [TADS], 2003; Weisz, McCarty, & Vaeri, 2006).
However, for effective treatment, the symptoms of depression must be accurately
recognized and monitored, both in research environments and daily clinical settings.
Diagnostic tools and instruments that measure symptom severity of depression are
essential for successful outcome research and valuable to physiciansin facilitating
effective patient care. Current instruments commonly used for identifying the presence
of and monitoring the treatment of depression in adolescents vary in validity, reliability,
appropriateness, and ease of administration (Brooks & Kutcher, 2001). Furthermore,
instruments designed for adults are often used in adol escents without the necessary
validation in adolescent populations. To date, an economical, valid, reliable, and easily
administered tool to diagnose and measure symptom severity in adolescent depression

has not been established (Brooks & Kutcher, 2001).



The 16-item Quick Inventory of Depressive Symptomatology (QIDSys),
developed and successfully validated as an accurate, brief and economical measure of
depressive symptom severity in adults, has been modified to an adolescent version
(QIDS-A17). Results from recent studies (Bernstein et al., 2008; Moore et al., 2007)
suggest that the QIDS-A ;7 may meet the need for afreely available, easy to administer,
psychometrically-sound measure of core depressive symptoms for adol escents that can be
used both as a screening tool and as a measure of symptom severity in both research
studies and clinical practice. Additional studies, however, are necessary to establish the

diagnostic utility and psychometric properties of this instrument.



CHAPTER TWO

LITERATURE REVIEW

Depression in Children and Adolescent Populations

Depression occurs throughout the lifespan, and onset frequently takes place
during adolescence (Birmaher et al., 1996; Kessler et a., 1994; Weissman, Bruce, Ledf,
Florio, & Holzer, 1991). The peak ages of depressive symptom onset are between 15 to
19 years and 25 to 29 years (Burke, Burke, Regier, & Rae, 1990). In the pediatric age
group, depressive disorders are a principal cause of morbidity and mortality (Brent, 1987;
Fleming & Offord, 1990; Pfeffer et a., 1991). Eighty-five percent of depressed youth
report significant suicidal ideation, and suicide is the third leading cause of death in 10-
19 year olds (Heron, 2007). Depression contributes significantly to the increased risk of
attempted and completed suicide (Bridge et al., 2007; Gould et al., 1998; L ewinson,
Clarke, Seeley, & Rohde, 1994; Reinhertz et a., 1995). The prevalence of depressive
disordersin children and adol escents ranges from 0.4 to 8.3% (Burke et al., 1990;
Fleming & Offord, 1990; Kashani, Beck, et a., 1987; Kashani, Carlson, et a., 1987,
Lewinson, Clarke, et al., 1994; Lewinsohn et al., 1986; Lewinsohn, Hops, et a, 1993;
Lewinson, Roberts, et al., 1994; Shaffer et al, 1996), and is greater in adolescents than in
children.

Symptoms of MDD disrupt critical developmental processes that occur in
adolescence, including social, emotional, cognitive, and even physical development

(Cicchetti & Rogosch, 2002; Garber, Keiley, & Martin, 2002; Weisz & Hawley, 2002).



Depression in adolescents often leads to significant functional impairment in school or
work, and involvement in the legal system (Kandel & Davies, 1986; Kovacs, Feinberg,
Crouse-Novak, Paulauskas, & Finkelstein, 1984; Rao et al., 1995; Rohde, Lewinsohn, &
Seeley, 1994). In addition to increased risk of attempted and compl eted suicide,
adolescents with depression are at increased risk for substance abuse and for recurrent
depression during adulthood (Brent et al., 1988; Brent et al., 1993; Burke, Burke, Rae, &
Regier, 1991; Garrison, Jackson, Marsteller, McKeown, & Addy, 1990; Harrington,
Fudge, Rutter, Pickles, & Hill, 1990; Kovacs, Feinberg, Crouse-Novak, Paulauskas,
Pollock, et al., 1984; Lewinsohn, Rohde, & Seeley, 1993; Rao et al., 1995; Shaffer et al.,
1996). Approximately 70% of children with a single episode of MDD experience another
depressive episode within five years (Kovacs et al, 1984). In addition, many depressed
youth also have lifetime and concurrent comorbid anxiety disorders and other psychiatric
comorbidities such as substance abuse, disruptive behavior disorders, and attention deficit
disorder (Hatcher-Kay & King, 2003; Kesdler, Avenevoli, & Ries, 2001).

Given the prevalence and profound impact of depression on adolescent
functioning and long-term prognosis (Fergusson & Woodward, 2002; Rao et al., 1995;
Weissman et al., 1999), an easily used tool to improve the identification of depression
and to improve the quality of treatment for depressed adolescents has obvious public
health benefits (Coyle et a., 2003; Olfson, Shaffer, Marcus, & Greenberg, 2003). In
addition, one instrument that can follow children and adol escents into adulthood using
the same measurement system would allow for better continuity of care as well as better
methods for longitudinal studies, thus improving understanding of the progression of

depression through the lifetime.



Current State of Instruments Used to M easur e Depression in Adolescents

Types of Assessment: Self-rated, Parent-rated, Clinician-rated

M easurement instruments used through the years to assess depressive symptoms
in adolescents fall into two main categories: self-report and observer-rated scales (Brooks
& Kutcher, 2001). Of the observer-rated scales for depressive symptoms, parent-rated
and clinician-rated scales are most commonly used, as opposed to teacher-rated scales
used more for the school environment (Myers & Winters, 2002b). Each type of rating

scale hasiits strengths as well as limitations, as will be summarized below.

Patient Self Report

The majority of rating scales used to measure depression are of the self-rated
report type (Myers & Winters, 2002b). Important strengths of the self-report measure
include ease and speed of administration, as well as cost savings from reduced labor. In
addition, self-report measures are seen by many as the best way to evaluate depressive
symptom severity in adolescents and adults, due to the “internalizing” nature of
depression (Braaten et al., 2001; Myers & Winters, 2002b; Reynolds & Mazza, 1998).
However, some studies question the ability of children and adol escents to accurately
report symptoms and, as aresult, produce avalid rating (Braaten et al., 2001; Cantwell,
Lewinsohn, Rohde, & Sedley, 1997; McConaughy & Achenbach, 1989). Literature
generally supports this concern in children but suggests that adolescents are largely

competent in reporting their symptoms, as long as the scale is developmentally



appropriate (Cantwell et al., 1997; Myers & Winters, 2002a, 2002b; Reynolds & Mazza,

1998).

Parent and Clinician Report

Given the questionable validity of child and adolescent self-reports, there has
been along-standing consensus that clinicians should use additional sources, either
independently or in addition to the child or adolescent’ s report, to inform clinical
assessment of psychopathology (Cantwell et al., 1997). As such, some instruments use
parent-rated scales or clinician-rated scales. Depending on the measure and the observer,
some strengths of the observer-rated measure type include greater reliability, validity, and
sensitivity to change (Brooks & Kutcher, 2001)

Parent-rating scales offer a unique perspective on the child since they can provide
wide-ranging information about the child from observations across time and multiple
situations (Myers & Winters, 2002a, 2002b). However, the rates of agreement between
parent and child ratings are generally low (Herjanic & Reich, 1982; Welner, Reich,
Herjanic, Jung, & Amado, 1987). Thisdiscrepancy is considered to be due to avariety of
reasons, including the child’ s devel opment and the type of symptom assessed. For
example, parent ratings are considered particularly important for younger children, when
the child is developmentally unable to provide areliable report of their psychological
experiences. In general, asthe child s age increases, so does the agreement between
parent and child ratingsin general (Achenbach, McConaughy, & Howell, 1987; Myers &

Winters, 2002a, 2002b).



Regarding types of symptoms, parent reports appear to be especially helpful
when assessing externalizing disorders, as diagnostic behaviors are clear and more easily
recognized by a parent verses the child (Achenbach et al., 1987; Cantwell et al., 1997).
For depressive disorders, however, where many of the diagnostic symptoms are internal
and not readily observable, parent ratings generally appear to be less accurate than the
youth’s self-report (Cantwell et al., 1997; Welner et al., 1997; Y ule, 1993; Y oungstrom,
L oeber, & Stouthamer-Loeber, 2000). The general consensus regarding parental reports
isthat they should be used in addition to child self-reports to provide important collateral
information (Myers & Winters, 2002a, 2002b).

Clinician-rated scales offer an interview format during which clinicians can draw
upon their experience and expertise to garner the necessary information for rating
symptoms. Clinician-rated scales are given in interview formats that vary in structure.
Agreement between clinician-rated and child self-rated instruments is varied, with some
studies finding high concordance (Shain, Naylor, & Alessi, 1990), and others low
concordance (Dorz, Borgherini, Conforti, Scarso, & Magni, 2004; Shemesh et al., 2005).
To overcome these discrepancies between self-rated and observer-rated instruments,
some scales have combined both parent and child reports into a semi-structured clinician
rated scale, which takes into account the parent and child reports and creates a consensus
rating. This format appears to be the most reliable type of rating scale to date with
children and adolescents, although improvement is still needed (Cantwell et al., 1997;

Myers & Winters, 2002a, 2002b).



Other Limitations

In addition to the various limitations of the above types of scales, further
restrictions exist among instruments currently used to assess adolescent depression.
Despite the consensus that it is often best to use multiple sources for accurate assessment
of child psychopathology, most instruments do not provide corresponding clinician and
parent reportsin addition to the child self reports (Brooks & Kutcher, 2001; Myers &
Winters, 2002a, 2002b). This not only limits the ability to gather additional comparative
data, but it prevents detailed psychometric analyses to explore the performance of the self
report in comparison to other formats.

Moreover, current adolescent measures lack a corresponding measure that is
applicable for all age groupsto allow for continuity of measurement and longitudinal
study from adolescence into adulthood. Some adult measures have been used in children
and adolescents, but often without the necessary validation in child/adolescent
populations to ensure that the measures are applicable (Brooks & Kutcher, 2001). The
validation of a measure for use in adolescents and adults would allow for important
comparisons across age groups (Brooks & Kutcher, 2001).

Finally, while various adolescent measures are sound in some areas, they are
weak in the other important areas. Some instruments measure a clear construct with
generally good psychometric properties, but have weak discriminant validity and are not
sensitive to change. Others may be sensitive to change and psychometrically sound but
are too time consuming for realistic clinical use (Brooks & Kutcher, 2001; Myers &
Winters, 2002b). A summary of current measures of depression commonly used in

adolescentsis shownin Table 1.



Summary

Although several clinician measures provide adequate measurement of
depressive symptoms in adolescents, many limitations exist. Thereisyet to bean
instrument that provides al the necessary qualities of measurement, including ease and
speed of administration, full symptom coverage of adolescent depression, and good
reliability, vaidity, internal consistency, and sensitivity to change. Of the currently used
instruments, the Children’s Depression Rating Scale-Revised (CDRS-R; Poznanski,
Cook, & Carroll, 1979; Poznanski, Freeman, & Mokros, 1985; Poznanski & Mokros,
1996) isthe present field standard (Cheung, Emslie, & Mayes, 2005) and generally shows
good psychometric properties (reliability, validity, and sensitivity to change; Brooks &
Kutcher, 2001; Myers & Winters, 2002b). However, the CDRS-R has limitations,
including poor inter-informant reliability and lack of precision in how to weight the data
from various informants to create the consensus score. In addition, it istime consuming,
requires training time, lacks a corresponding self-report, and is not in the public domain.
As such, useis often limited to aclinical research setting (TADS, 2003) (see next section,

Psychometric Properties of the CDRS-R, for further information).

Psychometric Properties of the CDRS-R

The clinician-rated Children’ s Depression Rating Scale — Revised (CDRS-R) was
devel oped to measure the severity of depression in children aged 6-12 years, although it

has also been used with adolescents. It was originally patterned after the Hamilton
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Depression Rating Scale (HRSD; Hamilton, 1960) and subsequently revised to the
integrated format used today (Poznanski et al., 1985). The CDRS-R has 17 items, and
the score is based on a composite score obtained by the clinician synthesizing responses
obtained in clinical interviews with the parent and adolescent. Each itemisratedonal
to5or 1to 7 point scale, with a“1” describing the absence of the given symptom. The
total raw score ranges from 17 to 113. The T-score ranges from 30 to 100. A T-score of
65 to 74 suggests that a Mgjor Depressive Episode (MDE) may be present (Poznanski &
Mokras, 1996).

Studies over the years have established the reliability, validity, and sensitivity to
change in the CDRS-R (Brooks & Kutcher, 2001). The CDRS-R has shown adequate
internal consistency, ranging from moderate (Cronbach’s coefficient apha (o) = 0.70)
(Guo et al., 2006) to high internal consistency (a = 0.85) (Poznanski & Mokros, 1995).
The scale has demonstrated good test-retest reliability (r = 0.86) and good inter-rater
reliability (r = 0.92) (Poznanski et al., 1985). Moderate to good concurrent validity has
been found by correlations with a variety of rating scales, including the HRSD (r = 0.92)
(Myers & Winters, 2002b; Shain et al., 1990). However, poor levels of inter-informant
reliability have been found across several studies, where child and parent total score
correlation was 0.38 (M okros, Poznanski, Grossman, & Freeman, 1987). While the
CDRS-Risusedin clinical studiesto assess change in severity of depression (Emslie et
a., 1997), other studies suggest that the CDRS-R may not be as sensitive for pre-
adolescents or adol escents (Stark, Reynolds, & Kaslow, 1987).

Regarding the test structure, not al of the CDRS-R items use the same rating

scale. Someitemsare rated on a 7-point scale (e.g., difficulty having fun, social
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withdrawal) while others are rated on a 5-point scale (appetite disturbance, sleep
disturbance, and listless speech), thus providing differently weighted items. In addition,
the CDRS-R does not cover al nine core criterion symptoms for depression, asit leaves
out weight change, hypersomnia, and concentration. The scale does rate school
performance, which may in part address concentration, but also creates confusion in how
to rate adol escents who are not currently in school. Furthermore, three of the items
(depressed facial effect, listless speech, hypoactivity) require direct observation in an
interview.

Another limitation is that the CDRS-R lacks a precise definition of remission
and, instead, defines remission as abinary term (i.e., yes or no) using a cut-off score
(Kennard, Silva, et a., 2006; Kennard et al., 2009). In clinical treatment studies, it is
important to have precise measures of depression severity to know when remission has
been reached, since remission is an essential goal of treatment (American Psychiatric
Association, 2000b; Keller, 2004; Rush & Trivedi, 1995). For adolescent depression
measures, there has yet to be an established, empirically validated definition of remission
based on total rating. However, recent studies suggest a CDRS-R total score of 28 asa
possible indicator of remission when combined with a Clinical Global Impression Scale
(CGI-I) score of 2 or less (Emdlie et al., 2002; Emdlie et a., 1997; Kennard, Emdlie, et
al., 2006; Kennard et al., 2008; Wagner et al., 2004).

The total CDRS-R score includes ratings of both symptoms and function (e.g.,
poor school performance or associated impaired relationships with peers, teachers, or
family members; social withdrawal and continued social isolation or conflicts with peers

or family members; and impact on fun activities or withdrawal from activities). This can
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create a potential confound in measuring symptom remission (Rush, Kraemer, et al.,
2006). As aresult, the CDRS-R may be less sensitive to detecting symptom remission,
since functional difficulties rated on the CDRS-R may have been present prior to the
onset of the MDE or, asin adults, these problems may take longer to resolve than
depressive symptoms (Mintz, Mintz, Arruda, & Hwang, 1992).

Another limitation is that the CDRS-R lacks a self-report version. Although the
CDRS-R incorporates assessment of the child, self-reports may be especially useful in
adolescents. Since depression is an internalizing disorder, important symptoms may not
come to parental attention until obvious behavioral problems occur (Herjanic & Reich,
1982; Wu et d., 1999). Sdf-report instruments designed specifically for adolescents may
provide an opportunity for earlier detection and assessment of such problems, as they
may reveal important information about symptoms that might otherwise go unnoticed
(Flanery, 1990; Kazdin, 1989).

Finally, the CDRS-R has not been subjected to IRT analyses, and it isnot in the
public domain, limiting its use in routine practice. In addition, recent analyses (Bernstein
et a., 2008; Guo et al., 2006; Jain et al., 2007) suggest that the CDRS-R is
multidimensional, where unidimensional scales are recommended as they are more

sensitive to change than multidimensional scales (Gibbons, Clark, & Kupfer, 1993).
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Psychometric Properties of the | DSz QIDS6, and QIDS-A4;

The Inventory of Depressive Symptomatol ogy (I DSsp)

The Inventory of Depressive Symptomatology (IDS;y) was developed to address
the limitations of previously developed patient and clinician rating scales of depression
(Rush et al., 1986; Rush et al., 1996; Trivedi et al., 2004). The IDS;y contains 30 items,
of which 16 assess the nine core symptom domains required to diagnose a major
depressive episode. The additional items assess common symptoms associated with
depression (e.g., anxious mood, irritable mood, sympathetic nervous system arousal), as
well as melancholic symptom features, as defined by the DSM-IV (e.g., unreactive mood,
distinct quality to mood), and atypical symptom features (e.g., leaden paralysis,
interpersonal rejection sensitivity). The IDS;, isavailablein clinician-rated (IDS-Cso) and
self-report (IDS-SRyp) formats. High correspondence has been found between IDS-Csg
and IDS-SRg, total scores (Rush, Gullion, Basco, Jarrett, & Trivedi, 1996) and items
(Trivedi et a., 2004). The IDS-SR3, has been found to produce results in outcome studies
in adults comparable to the 17- and 24-item versions of the Hamilton Depression Rating
Scale (Rush et al., 2005). High internal consistency (apha= 0.90-0.92) for both measures
has been found (Trivedi et a., 2004). In addition, the IDS-Cyy and IDS-SR3g arein the
public domain, and various trand ations into many languages are available at no cost
(www.ids-gids.org). The IDS;, was not chosen for application in adolescents because the
performance of the QIDS¢ is highly satisfactory (see section below), faster and easier to

use, and more easily adapted to adolescents.
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The Quick Inventory of Depressive Symptomatology (Ql DSye)

The 16-item QIDS, a shorter version of the IDS3y, was devel oped to be more
time-efficient in both research and clinical settings (Rush et al., 2000). While the IDS;,
takes 15 to 20 minutes to compl ete, the QIDS;6 takes 5 to 7 minutes. The QIDS;s was
created in clinician (QIDS-Cy6) and self-report (QIDS-SRy6) formats. The QIDS¢ isaso
available in an automated, interactive voice response (IVR) telephone system (QIDS-
IVR36) (Rush, Bernstein, et al., 2006). The QIDS;¢ contains 16 itemsinitially extracted
from the IDS34 that measure the nine criterion symptom domains to establish the
diagnosis and to measure the severity of amajor depressive episode based on DSM-1V-
TR. The nine DSM-IV-TR symptom domains addressed on the QIDS;¢ include sad
mood, concentration, self-criticism, suicidal ideation, interest, energy/fatigue,
psychomotor agitation/retardation, change in appetite/lweight, and sleep disturbances
(including initial, middle, or late insomnia and hypersomnia). The QIDS;s and IDSs
have anchor points that specify the severity and frequency of symptoms and provide
equivaent weightings for each symptom using a0 to 3 value of intensity (Gullion &
Rush, 1998; Trivedi et a., 2004). For the sixteen-item QIDS, the total test score ranges
from 0-27.

The QIDS-Cy6 and QIDS-SRy¢ have high internal validity (Rush, Bernstein, et al.,
2006; Rush et al., 2003) with coefficients alpha ranging between .86 and .87. In addition,
Rush, Bernstein, and colleagues (2006) found correlations ranging between .86 and .93
between the HRSD17 and each of the QIDS;¢ scales. Concurrent validity has also been
established between the QIDS-SR;¢ and the HRSD;7, HRSD,;, and HRSD,, in adults

(Rush et al., 2005). Item total correlation for the HRSD;; and the QIDS-SR36 and QIDS-
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Cy6 found that more QIDS,¢ items correlated more highly with the QIDS¢ total score
than was the case for the HRSD 7 items. Specifically, severa HRSD;; items contribute
minimally to the total score (e.g., suicide, insight, weight loss). For the QIDS;¢, each of
the nine domains contributes substantially to the total score. IRT analysesin adults
revealed very similar psychometric properties, indicating that the QIDS-SRys performs
analogously and comparably to the clinician-rated QIDS-Cy6 (Bernstein et al., 2007).

In determining response and remission, high correspondence was found between
the QIDS-SRy and QIDS-C,4 with evidence that the self-report alone is an adequate
measure of each of these outcomesin adults. The adult QIDS;s were found to be
unifactorial (unidimensional), which supports use of the QIDS,¢ as atool by which to
measure treatment response in both clinical and research settings (Bernstein et a., 2007;
Rush, Bernstein, et al., 2006; Rush et a., 2005; Trivedi et al., 2004).

In summary, the QIDS;¢ for adults demonstrates excellent correspondence and
psychometric properties. Furthermore, item response theory (IRT) analyses and classical
test theory (CTT) have established item performance in awide variety of adult
populations (Bernstein et al, 2007; Brown et a., 2008; Rush, Bernstein, et al., 2006;
Rush, Carmody, et al., 2006; Rush et al, 2005). To date, work with adults has indicated
that the self-report version (QIDS-SRys ) can replace the more time-consuming clinician

rated QIDS-Cy6 (Bernstein et al., 2007; Rush, Bernstein, et a., 2006).

Current Psychometric Study with the Adult QIDS,¢ in Adolescents
Bernstein et al. (2008) recently completed a study using the adult QIDS-SR;5 and

QIDS-Cy; ratings with 140 adolescent outpatients (ages 12-17) seen at the Child and
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Adolescent Psychiatric Clinic at UT Southwestern Medical Center at Dallas and
Children’s Medical Center of Dallas. These subjects were assessed only once with the
following measures. the QIDS-SR;5 was compl eted by the adolescent, and atrained
clinical evaluator interviewed the adolescent and parent/guardian separately to complete
the QIDS-Cy(Adoal), the QIDS-Cy¢(Par), the composite QIDS-C,5(Comp), and the
composite CDRS-R. The composite QIDS-C5(Comp) was completed by choosing the
most pathological (highest) of the adolescent and parent responses (the QIDS-Cy5(Adol)
and the QIDS-Cy¢(Par), respectively).

Results indicated that the QIDS-Cy6 (all versions) and the QIDS-SRy¢ ratings
were unifactorial (unidimensional) in adolescents. The CDRS-R was found to be at |east
two-dimensional in this population. The reliability of the QIDS-Ci¢(Adol) and QIDS-
SR Was 0.80 and 0.86, respectively. Thereliability of the QIDS-Cy6(Comp) measure
was 0.77, while the reliability of the CDRS-R Composite was 0.87. The QIDS-Cy¢(Par)
was least reliable among the measures (0.71).

The QIDS-Cy5(Adoal) and QIDS-SR;¢ were highly correlated (r= 0.81), while they
correlated 0.79 and 0.68 with the CDRS-R, respectively. The QIDS-Cy5(Comp)
correlated highly with the CDRS-R (r = 0.82). Both the QIDS-Ci5(Adol) and the QIDS-
Ci6(Par) were highly correlated with the QIDS-Cy(Comp) (r = 0.85), which was expected
as these measures were used to generate the QIDS-Cy5(Comp) scores. The QIDS-
Cy6(Par) showed low correlations with the QIDS-Cys(Adal) (r = 0.55), QIDS-SRy6 (r =
0.49), and the CDRS (r = 0.69).

Results indicated that the QIDS-SR;¢ was dlightly more reliable than the other

versions of the QIDS;6. As noted previoudly, Rush, Bernstein, et al. (2006) reported a



17

very high degree of similarity between the QIDS-Cy¢ and QIDS-SRy6. Taken together,
these results provide a downward age extension of the evidence previously presented for
the various adult versions of the QIDS;¢ (Bernstein et al., 2007; Bernstein et al., 2008;

Rush, Bernstein et al., 2006).

The Quick I nventory of Depressive Symptomatology, Adolescent Version (QIDS-A1;)

The Quick Inventory of Depressive Symptomatology, Adolescent Version
(QIDS-A17) has been adapted from the QIDS;¢ for use with adolescents, including self-
report (QIDS-A17-SR) and clinician-rated (QIDS-A17-C) formats, which can be
completed by either the adolescent or the parent. A composite version, QIDS-A47-
C(Composite) can be completed by the clinician when both the parent and child provide
individual reports. The compositeis created by using the clinician’s best estimate of the
most valid response from either respondent. To adapt the QIDS,¢ to adolescents,
developmentally appropriate probes were included to place each question in context for
either the parent or child respondents. In addition, anirritability item was added to assess
both sadness and irritability for the mood domain using DSM-1V-TR criteriafor
adolescent depression. The scoring of all versions of the 17-item QIDS-A isidentical to
scoring the adult version, and the items cover the same nine DSM-IV-TR symptom
domains, as described above. Thetotal score range on the 17-item QIDS-A isidentical to
the 16-item adult QIDS, since the highest score of the two mood items (sad or irritable) is
used to rate the mood domain, while one item alone (sad mood) is used for the adult

QIDSys. Thelanguage level, which is estimated to be at a 4™ or 5"-grade level, allows use
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of the QIDS-A with patients 12 years of age or older independently, or with younger

patients with clinician assistance.

Pilot Study of an Electronic Version of the QIDS-A1; (QIDS-A-IVR)

Interactive, voice response (IVR) measures, although increasingly used and
explored (Kobak, Greist, Jefferson, Mundt, & Katzelnick, 1999; Mundt, 1997; Rush,
Bernstein, et al., 2006), are beyond the scope of this study. However, it should be noted
that Moore and colleagues (Moore et d.., 2007) evaluated the psychometric properties of
an electronic, speech enabled version of the QIDS-A1; (QIDS-A-IVR) in apilot study of
twenty-seven pairs of adolescents (aged 12 through 17) and caregivers, recruited from a
larger study investigating depression measures in amedical setting. The adolescents and
parents separately completed the QIDS-A-IVR in aprivate room viatelephone. In
addition, aclinician interviewed the adolescents and parents separately to complete the
QIDS;6-C-A (administered to the adolescent), the QIDS,¢-C-P (administered to the
parent), and the CDRS-R. Results found the QIDS-A-IVR to bereliable in this sample,
with Cronbach’s o of .85. Furthermore, the QIDS-A-IVR correlated significantly with
the QIDS-C-A and the CDRS-R (r = 0.95 and 0.76, respectively). Although further
research is needed in alarger, more diverse sample, these results suggest the validity and

reliability of the QIDS-A-1VR as a measure of depression in adolescence.



CHAPTER THREE

RATIONALE, AIMS, AND HYPOTHESES

Rationale and Aims

The aim of this study isto validate an accurate, simple, and efficient measure for
adolescentsthat is practical and easy to usein clinical settings with actual patients and
clinicians. The 16-item Quick Inventory of Depressive Symptomatology (QIDSy), an
adult measure of depressive symptom severity, has been successfully developed and
validated (Rush, Bernstein, et a., 2006; Rush et. al., 2000; Rush et al., 2003; Trivedi et
a., 2004). In addition, the adult QIDS;¢ has been modified for adolescents, the QIDS-
A7, using developmentally appropriate probes and by adding an irritability item to assess
al nine DSM-IV criterion symptoms for adolescent major depressive episode (American
Psychiatric Association, 2000a). The QIDS-A; formats include self-report (QIDS-A1+-
SR), clinician-rated (QIDS-A7-C) for use with adolescents and parents separately, and a
composite score (QIDS-A1,-C[Composite]), that is generated when both parents and
adolescents provide data to the clinician. In addition, a self-report is available for the
parent/guardian to complete regarding the adolescent (QIDS-A17-SR [P]). However, this
measure was not used for the purposes of this study due to the previously mentioned
limitations of utilizing parent-only reports for internalizing disorders. Similarly, the
clinician-rated version based on the parent responses (QIDS-A-C[Parent]) will only be
used in this study to generate the QIDS-A-C(Composite) and will not be included

individually in the main analyses. An abbreviated summary of statistical results
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regarding the QIDS-A-C(Parent) will be included in Appendix F. As noted previously in
Psychometric Properties of the CDRS-R, the CDRS-R item scores are created by
integrating responses from both the child and the parent. Only the integrated CDRS-R
composite scores will be used for the analysesin this study. Thus, when the CDRS-Ris
mentioned in this study, thiswill refer to the composite CDRS-R.

The adult QIDSs isauniversal, freely available, easy to use, psychometrically-
sound measure of core depressive symptoms for all age groups that can be used both asa
screening tool and as a measure of symptom severity in both research studies and clinical
practice. If validated, the QIDS-A; would serve as the adolescent equivalent, benefiting
clinicians and patients, and contributing to public health. The present study was designed
to begin formal testing of the QIDS-A 17 on awell-defined population, using a currently
used, well-validated, measure of childhood depression for comparison. The specific aims

are as follows;

Aim |: To define the psychometric properties of the QIDS-A17-SR, QIDS-A17-

C(Adolescent), and QIDS-A1;-C(Composite).

Aim |1 To define the thresholds, based on total scores on the CDRS-R, the QIDS-A ;-
SR, the QIDS-A1-C(Adolescent), and the QIDS-A 1,-C(Composite), for ascertaining
the probable presence of amajor depressive episode (MDE) in aclinical sample as

determined by a diagnostic checklist for MDE.
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Aim 111: To determine whether the adolescent self report (QIDS-A17-SR) or clinical
interview with the adolescent alone (QIDS-A1,-C[Adolescent]) are sufficient to

replace the more time consuming QIDS-A,-C(Composite) or the field standard

(CDRSR).

Aim 1V: To provide conversion tables by which to trandate total scores on the QIDS-
A17-SR to total scores on the QIDS-A;7-C(Adolescent), QIDS-A,-C(Composite), and

the CDRS-R.

The present study provides data by which to compare the psychometric
properties of each measurement approach using classical test theory (CTT) and item
response theory (IRT) analyses. Asaresult, it will be determined whether the present
“field standard”, the CDRS-R, based on composite scores by trained clinician interviews
with adolescents and parents, can be replaced by the QIDS-A17-SR, using the adolescent
responses alone to a self report, or to aclinical interview with the adolescent alone

(QIDS-A7-C[Adolescent]).
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Questions and Hypotheses

Resear ch Question One: What are the psychometric properties of the QIDS-A;7-SR,

QIDS-A;7-C(Adolescent), QIDS-A;7-C(Composite), and CDRS-R in an adol escent

outpatient population, including reliability measures and construct and concurrent

validity measures?

Hypothesis One (A): The QIDS-A17-SR will demonstrate good internal

consistency, reliability, and related psychometric properties.

Hypothesis One (B): The QIDS-A;,-C(Adolescent) will demonstrate good

internal consistency, reliability, and related psychometric properties.

Hypothesis One (C): The QIDS-A,-C(Composite) will demonstrate good

internal consistency, reliability, and related psychometric properties.

Hypothesis One (D): The CDRS-R will demonstrate good internal consistency,

reliability, and related psychometric properties.
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Resear ch Question Two: What is the relationship between the total scores on the QIDS-

A17-SR, QIDS-A;7-C(Adolescent), QIDS-A;7-C(Composite), and the CDRS-R?

Hypothesis Two: The QIDS-A17-SR, the QIDS-A,-C(Adolescent), the QIDS-

A7-C(Composite), and the CDRS-R will correlate highly.

Resear ch Question Three: What is the relationship between the scores on the QIDS-

A17-SR, the QIDS-A7,-C(Adolescent), the QIDS-A;7-C(Composite), and the CDRS-R,

and the probable presence of amajor depressive episode (MDE) as determined by the

M DE checklist?

Hypothesis Three (A): The probable presence or absence of MDE, as determined
by the MDE checklist, will be related to the scores on the QIDS-A;7-SR, the QIDS-A7-
C(Adolescent), the QIDS-A17-C(Composite) and the CDRS-R to identify relevant scoring

thresholds by which to identify MDE.

Hypothesis Three (B): Higher scores on the QIDS-A17-SR, the QIDS-A 17~
C(Adolescent), the QIDS-A;7-C(Composite), and the CDRS-R will relate to an increased

probability of having the presence of MDE.

Hypothesis Three (C): Higher scores on the QIDS-A7-SR, the QIDS-A -
C(Adolescent), the QIDS-A17,-C(Composite), and the CDRS-R will be uniquely

correlated to an increased probability of having the presence of MDE.
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Resear ch Question Four: What are the eguivalency scores between the individual

scores on the QIDS-A17-SR, QIDS-A7-C(Adolescent), QIDS-A,7-C(Composite), and the

CDRS-R?

Hypothesis Four: The relationship between individual items on the QIDS-A -
SR, QIDS-A;7-C(Adolescent), QIDS-A1-C(Composite), and the CDRS-R will be

established with the creation of inter-test conversion tables.



CHAPTER FOUR

METHODOLOGY

Subjects

Participants for this study were children and adolescents recruited from the
Division of Child Psychiatry at UT Southwestern and the Child and Adolescent
Psychiatry Outpatient Clinic at Children’s Medical Center of Dallas. The datafor this
study also includes a limited data set incorporated from the ongoing, NIMH-funded
study, Pediatric MDD: Sequential Treatment with Fluoxetine and Relapse Prevention

CBT (1RO1MH-39188; Emdlie & Kennard, principle investigators, 2008).

Inclusion Criteria

Study participants included outpatients between the ages of 8 and 17 years of age
who were still attending school. Adolescents who had left school were not included, as
school functioning was a major assessment areain this age group and an item on the
CDRS-R severity scale. Participants had no restrictions regarding medications or other
treatment(s) received outside of this study. Subjects may have had any concurrent

general medical condition(s) or Axis | disorder(s) except as noted below in exclusion.

Exclusion Criteria

Patients were excluded from the study if they had concurrent mental retardation,

active psychosis, terminal illnesses, or neurological disorders that precluded participation
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from completing study questionnaires. Subjects with concurrent acute substance/alcohol
intoxication, judged clinically, were excluded. Patients who were delayed more than two
years from age-appropriate grade level and patients with Dyslexia/Reading Disorder were
excluded if they were unable to clearly understand and complete the self-report
instruments without assistance. Such cases were determined viamedical chart review as
well as guidance from the patient’ s clinic doctor. Patients unable to speak and read
English were excluded, as the primary self-report and parent-report scales required for

data collection do not have norms for non-English trandlations.

Informed Consent

Appropriate approval was obtained from the UT Southwestern Medical Center
Institutional Review Board (IRB). The process of informed consent was conducted with
participants and their caregiver(s) prior to the collection of any data and included an
explanation regarding the purpose, procedures, possible risks and benefits, confidentiality
related to the study, and their rights as patients. Potential participants were informed of
the alternatives to participation in this study and were given the opportunity to ask
guestions. Participants were informed that they would receive monetary compensation
upon completion of the study. Patients and their caregivers then signed written informed
assent and consent (See Appendix A). They also signed the HIPAA Authorization for
Use and Disclosure of Protected Health Information form prior to participation in the
study. Copies of the signed consent form and the HIPAA Authorization form were

provided to the caregivers and also placed in the medical chart.
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Procedures

Participants were recruited between February and December 2008 from
outpatients who were receiving treatment as usual or participating in other research
studies at the Division of Child Psychiatry at UT Southwestern and the Child and
Adolescent Psychiatry Outpatient Clinic at Children’s Medical Center of Dallas. The
daily clinic appointment scheduling sheet and medical records were used to prescreen
patients for eligibility using age and diagnoses. Eligible outpatients and their caregivers
were asked by their physician or another member of their treatment team if they were
interested in speaking to the study coordinator for more information about the study.
Those who were interested either remained after their clinic appointment for the informed
consent process and completion of all study measures or set an appointment with the
study coordinator to return for participation at alater date. Participants were also
recruited via |RB-approved flyers availablein the clinic.

After informed consent was obtained, atrained clinician interviewed the patient
and caregiver separately. The caregiver was asked to complete a demographic
guestionnaire while the patient was interviewed. During the patient interview, the patient
was first asked to complete the QIDS-A17-SR independently. If the patient had difficulty
completing the measure independently due to age or grade-appropriate reading ability,
the clinician assisted the patient by reading the items verbatim for the patient to answer.
No additional assistance or guidance was given for the self report. Following completion
of the self report, the clinician interviewed the patient to complete the adolescent portion

of the clinician version of the QIDS-A 17 (QIDS-A7-C [Adolescent]) and the CDRS-R.
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Next, the clinician interviewed the caregiver to complete the caregiver portion of the
clinician version of the QIDS-A 17 (QIDS-A17-C [Parent]) and the CDRS-R. Composite
scores for the QIDS-A;7-C (Composite) and CDRS-R were generated using the
clinician’s best estimate of the most valid response based on the ratings of each item
(domain) from the parent and the adolescent. The clinician then completed the
Children’s Global Assessment Scale (C-GAS), to measure overall functioning not limited
to impairment from depression, and the Clinical Global Impression scale (CGI-S), an
additional measure of symptom severity based on the clinician’simpression of overall
symptom severity. In addition, the DSM-IV Checklist for Major Depressive Episode
(MDE), which established the probable presence or absence of a major depressive
episode as defined by DSM-1V criteria, was completed by the treating clinician during
the regularly scheduled appointment. When possible, separate clinicians were used to
complete the MDE checklist versus the other study measuresto avoid bias from the
clinician due to prior exposure to the subjects’ scores on the depressive symptom
measures. Subjects were assessed only once. Upon completion of all measures, the
participant was compensated monetarily with a $25 gift card to Target.

All data obtained were stored in alocked file cabinet within alocked room at the
UT Southwestern Research Center for Pediatric Psychiatry. Data was removed from the
locked cabinet for entry into a confidential database and immediately returned to the
cabinet after data entry. All data entered into this database was double-entered and

checked to ensure accuracy prior to data analysis.
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M easures

DSM-1V Checklist for Major Depressive Episode (MDE)

The MDE checklist isalist of ten symptoms included in the diagnosis of a major
depressive episode, according to DSM-1V criteria. The clinician indicates the symptoms
for which the patient meets criteria, as determined by aclinical interview, and then
indicates whether the patient meets criteria for a current major depressive episode
(Definite), is likely depressed but does not meet full criteriafor a major depressive
episode at the time of the interview (Probable), or does not meet criteriafor a major
depressive episode (No). Thisis not a structured diagnostic measure, but rather an
indicator of clinical diagnosis, based on aclinical interview during aregular clinic

appointment. The MDE checklist isincluded in Appendix B.

Children’ s Depression Rating Scale-Revised (CDRS-R; Poznanski & Mokros, 1995)

The CDRS-R isaclinician-rated instrument used to measure the presence and severity of
depressive symptomatol ogy in children and adolescents. It has 17 items and typically
assesses symptoms occurring in the last 7 days. The total raw score ranges from 17 to
113. The T-score ranges from 30 to 100. A T-score of 65 to 74 suggests that a major
depressive episode may be present. The CDRS-R is administered to the child and parent
separately, and the clinician uses clinical judgment to synthesize the separate responses
for acomposite score. The psychometric properties of the CDRS-R are discussed

beginning on page 9.
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Quick Inventory of Depressive Symptomatology for Adolescents (QIDS-A;7)

The Quick Inventory of Depressive Symptomatology for Adolescents (QIDS-A;7) isal7-
item instrument used to measure the presence and severity of depressive symptomatol ogy
occurring in the last 7 days. It was adapted from the Quick Inventory of Depressive
Symptomatology (QIDS;6; Rush et al., 2003; Trivedi et a., 2004), an adult measure of
depressive symptom severity that is also used for screening. It isavailablein self-report
(QIDS-A17-SR) and clinician-rated (QIDS-A17-C) formats, and includes the following
versions. self-report for the adolescent (QIDS-A17-SR), self-report for the parent to
complete on the adolescent (QIDS-A17-SR[P]), clinician-rated based on an interview with
the adolescent (QIDS-A17-C[Adolescent]), clinician-rated based on an interview with the
parent on the adolescent (QIDS-A,-C[Parent]), and clinician-rated composite (QIDS-
A17-C[Composite]), based on the clinician’s separate interviews with the adolescent and
parent. The composite scores are created using the clinician’s clinical judgment to
synthesize the separate responses. |n addition, the clinician versions are availablein a

semi-structured interview format that provides semi-structured prompts for each question.

The scoring of all versions of the QIDS-A1; isidentical to scoring the adult version and
the items (now 17 instead of 16 since an irritability item was added to further assess the
mood domain) cover the same nine DSM-1V TR symptom domains. For symptom
domains requiring more than one item (i.e. appetite/weight change, sleep disturbance, and
psychomotor agitation/retardation), the response to the highest scored item in the domain

isincluded in thetotal score. Thetotal scorerange onthe QIDS-A17is0-27. The
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psychometric properties of the QIDS;s and QIDS-A 7 are discussed beginning on page

14.

The Clinical Global Impression Scale (CGI; Guy, 1976)

The CGlI is used as aclinician assessment of overall symptom severity and improvement,
each with a seven point scale, with lower values being more favorable and healthy. The
CGl has three scales which assess severity of illness, global improvement, and efficacy
index. This study will use the severity scale (CGI-S) to reflect current symptom severity.
The Severity of IlInessitem requires the clinician to rate the severity of the patient's
illness at the time of assessment, relative to the clinician's past experience with patients
who have the same diagnosis (i.e., depression). The patient is assessed on severity of
mental illness at the time of rating according to: normal (not at all ill); borderline
mentally ill; mildly ill; moderately ill; markedly ill; severely ill; or extremely ill. The
items on the CGlI are considered universal and appropriate for use in pediatric aswell as
adult populations. The intraclass correlation coefficient for CGl improvement was found

to be 0.93 as a continuous variable and .95 as a categorical variable.

The Children’s Global Assessment Scale (CGAS; Shaffer et a., 1985)

The CGAS was adapted from the Global Assessment Scale for Adults and provides a
rating of adaptive functioning. Thisisameasure of the overall level of functioning, not
limited to impairment from depression. The subject is rated by a single number, equal to
the most impaired level of general functioning over a specified time period. The CGAS

is scored on a continuum from 1 to 100, with alow score indicating greater dysfunction.



CHAPTER FIVE

STATISTICS

Psychometric Theory and Statistical M ethods

A brief overview of psychometric theory will be presented to provide perspective
for the statistical analysis performed in this study. For a more extensive account of
psychometric theory, the following references may be reviewed: Nunnally (1978),
Nunnally & Bernstein (1994), Clark & Watson (1995) and Embretson & Reise (2000).

Classical Test Theory and Item Response Theory are two distinct theoretical
models of measurement used to evaluate the psychometric properties of atest instrument.
Both frameworks offer distinctive information about the psychometric properties of a
scale and may be used in conjunction to complement one another (Clark & Watson,
1995).

Classical Test Theory (CTT) has been used for many years to evaluate
measurement tools and is often referred to as a theory of true and error scores. The basic
theory isthat test scores result from two sources: the true score of a measured attribute
(i.e., depression) and the error in measurement (i.e., the discrepancies between true
depression scores and obtained scores). The true scores contribute to the consistency
within atest, while the error scores lead to inconsistency. CTT emphasizes reliability,
which is a manifestation of the influence of true score variance and error variance on the

actual test scores.

32



33

Item Response Theory (IRT) is amodern test theory that isincreasingly used asa
standard for analyzing test data. IRT isalso caled latent trait theory and allows for more
extensive inferential testing than CTT. IRT anayzesindividual item scores on atest to
determine the probability of a particular response with respect to a subject’slevel of a
measured trait (i.e., depression). |IRT theorizes that there is an underlying latent trait,
such as depression, and the relationship between the latent trait and an individual’sitem
responses can be estimated, using a variety of methods. IRT assumesthat atest is
unidimensional, meaning that the test measures a single ability or trait, such as
depression. The specific IRT methods are detailed below with respect to the purposes of
this study.

CTT measures of scale consistency, including Cronbach’ s apha (Cronbach,
1951), item (symptom) means, total scale score means, item score-total score
correlations, and intercorrel ations among measures were computed for al four depression
rating scales (QIDS-A-C(Adolescent), QIDS-A-C(Composite), QIDS-A-SR, and
CDRSR).

In order to determine whether the scales met the unidimensionality assumption
required for IRT (i.e., the measures assess only depression), exploratory factor analysis
and principle component analyses were conducted on the three QIDS-A 7 scales and the
CDRS-R. First, an unrotated common factor analysis was performed on each scale, after
which parallel analysis was used to infer dimensionality. Parallel analysis (Horn, 1965;
Humphreys & llgen, 1969; Humphreys & Montanelli, 1975; Montanelli and Humphreys,
1976) for each measure was computed by randomly generating normally distributed

correlation matrices that had the same number of variables’domains as each measure (9
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for the QIDS-A 17 measures and 17 for the CDRS) and the same number of subjects asthe
actual data contained (n = 100). The 9 X 9 and 17 X17 correlation matrices were each
factored 50 times and then averaged to produce a set of 9 random, simulated eigenvalues
for the QIDS-A17 measures and 17 simulated eigenvalues for the CDRS-R. These
simulated eigenvalues were then compared to the eigenvalues obtained from the real data
in theinitial factor analysis described above. The number of real eigenvalues that were
larger than the randomly generated eigenvalues indicated the dimensionality. For a
unidimensional scale, the first real eigenvalue should exceed the first randomly generated
eigenvalues while the remainder of the obtained eigenvalues should fall below the
remaining simulated eigenvalues. Scree plots were generated by plotting the obtained
and simulated eigenvalues.

Samejima s graded IRT model (Samejima, 1997) was used to complement the
CTT anayses. Item/domain parameter estimates were obtained for the three versions of
the QIDS-A measures and the CDRS-R. In Samejima’ s model, each scaleis divided into
aseries of categories relative to the number of response choices per item/domainin a
given scale. For example, all items on the QIDS-A measures use a 4-point scale (i.e.,
scored on a0 to 3 scale), which trangates to three categories, also known as locations or
boundary response functions. The first location, denoted by, isthe point that separates a
response of “0” from responses “1” through “3"; the second location, denoted by, isthe
point that separates responses “0” or “1” from responses “2” and “3”; the third, b,, isthe
point that separates responses “0”, “1”, or “2" from aresponse of “3".

In order to compare the QIDS-A measures, which have 4 categories of responses

for each item (responses 0-3) with the CDRS-R, which has 5 to 7 categories (1-5 or 1-7
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response choices, depending on the item), the CDRS-R categories were reduced into 4
categoriesto allow for equal comparison with the QIDS-A measures. Specificaly, any
responses coded 5-7 were collapsed into response category four.

Each item/domain is fit with three S-shaped curves along the boundaries by, by,
and b,, and share acommon, parallel slope designated a. In this study, slope a represents
the rel ationship between the symptom domain and level of depression. Depression is
symbolized 0 and is presented on a continuum that is scaled to a mean of 0 and a standard
deviation of 1 in the sample. The a parameter is similar to item-total correlationin CTT.

Using Rgju’'s (Raju, van der Linden, & Fleer, 1995) approach for this
interpretation, boundary response function curves describe the probability of choosing a
response greater than the given response category, relative to level of depression (i.e., as
a function of ). Figure 1 provides a generic example of boundary function curvesfor the
item sad mood. Category response function curves are similar to the boundary response
function curves but represent the probability of aresponse equaling a given category.
Figure 2 presents examples of category response functions for two distinct items, sad
mood and appetite, to illustrate the difference in pattern for an item with a strong
relationship to depression (sad mood) versus an item with a weaker relationship
(appetite). In addition, each curve provides a threshold that represents the half-way
cutoff point (i.e., probability of .50) on the curvethat is similar to the item mean of CTT.
Multilog for Windows was used to obtain the Samejima parameter estimates (Thissen,
2003).

In instances where there are multiple groups or conditions, such as the three

versions of the QIDS-A measures, IRT enables comparison among the parameters of the
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versions by testing the fit of various models. For example, amodel in which parameter
estimates (i.e., a, by, by, by) of all QIDS-A measures are allowed to vary freely may be
compared to amodel in which the slope a (i.e., the ability of items/domains to
discriminate among levels of depression) is constrained to equality among all measures.
The differencein fit between the two models can be expressed as aform of chi-square,
denoted G?, with df equal to the difference in number of parameters. If G?is significant,
thisindicates that the items/domains relate to overall depression to a different extent
among the four measures. If G?is not significant, thisimplies that there is no difference,
such that the domains relate to overall depression in asimilar way among the four
measures.

Thefit of five different models were compared to the three QIDS-A measuresto
determine if the parameter estimates varied across the versions (i.e., QIDS-A-
C[Adolescent], QIDS-A-C[Composite], and QIDS-A-SR). The models were as follows:

« Modé 1: All parameters were allowed to vary freely

« Mode 2: Thethresholds (b) were constrained while the slopes (a) varied freely

« Modéd 3: Thethresholds (b) varied freely while the slopes (a) were constrained

« Mode 4: Thethresholds (b) and slopes (a) were constrained to equality

« Model 5: The error variances were constrained across all four measures, but

varied freely across the 9 domains

Analyses were conducted using Mplus Version 5 statistical software (Muthén & Muthén,
2007). The Bentler-Satorra chi-square (Satorra & Bentler, 1994) was used to compare
these models, using the weighted least squares to estimate the parameters. In addition to

the difference of fit testing among the different models, the acceptability of model fit was
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assessed for each model using the mean square error of approximation (RMSEA), the
weighted root mean square residual (WRMR), the comparative fit index (CFl), and the
Tucker Lewis Index (TLI). These goodness-of-fit indexes establish whether thereisa
relatively good fit between the hypothesized model and the observed data. Empirical
cutoffs (Hu & Bentler, 1999) were used for the RMSEA (good models < .06), the
WRMR (< .90), the CFI (>.90) and the TLI (>.90).

The Samejima model was also used to obtain test information functions (TIF) for
each of the three QIDS-A measures and the CDRS-R. The TIF characterize the
sensitivity of the scale to slight changesin level of depression. The higher the TIF curve,
the more precise the estimate of depression severity is at the corresponding level of
depression. Thisfunction is somewhat similar to coefficient alphain measuring the
internal consistency of a scale, although coefficient al pha assesses the scale as a measure
of overall depression, as opposed to TIF that measures sensitivity detection in levels of
depression as a function of the amount of depression.

Finally, the graded IRT model was used to equate scores for all four depression
measures. Taking the parameter estimates a and b for each scale, the procedure of
Orlando, Sherbourne, & Thissen (2000) and related software was used to produce a latent
trait score (0) for each possible total score on the QIDS-A7-C(Adolescent), QIDS-A -
C(Composite), QIDS-A17-SR, and CDRS-R. These scores were then equated for each
pair of scales by matching the total scores whose values of 6 were most similar (Orlando
et a., 2000). In instances when the values of 6 did not line up exactly, the corresponding
total scores were equated using best judgment, taking into consideration the matched

scores immediately before and after the total score in question.
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Diagnostic validity was explored using five separate analyses. univariate logistic
regression, multivariate logistic regression, receiver operating curve (ROC) analysis,
univariate analysis of variance (ANOVA) and multivariate analysis of variance
(MANOVA). Each analytic approach tested the ability of each of the four measures (the
QIDS-A;7-C[Adolescent], QIDS-A7-C[Composite], QIDS-A7-SR, and CDRS-R) to
discriminate between two groups: depressed subjects and non-depressed subjects. These
two groups were originally identified by the MDE checklist which classified subjects as
definitely in acurrent MDE, probably in an MDE (but not meeting all DSM-IV criteria),
or not in an MDE at the time of the evaluation. For purposes of analysis, those subjects
classified as probably in an MDE were pooled with the subjects classified as definitely in
an MDE so that two distinct groups (depressed and non-depressed) were established.

Univariate logistic regression is a statistical analysis technique that assesses the
impact of a predictor variable (the independent variable, i.e., a depression scale) on a
criterion variable (the dependent variable, i.e., depression). The dependent variableis
dichotomous, such as presence and absence of depression. For example, this study
examined whether each of the four measures (the three QIDS-A measures and CDRS-R)
predicted the presence or absence of depression. Each measure was examined
independently for the univariate logistic regression.

Multivariate logistic regression is similar to univariate logistic regression with
the exception that there can be more than one predictor variable (independent variable).
For this study, all four depression scales were used as predictor variables to establish the

relative predictive importance of each scale (independent variable).
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ROC analysis provides the sensitivity and specificity of atest in the form of a
graph (Portney & Watkins, 2000). ROC curves (Kraemer, 1992) were created by plotting
the successive “obtained” values of sensitivity and specificity for the scores on each of
the three QIDS-A measures and the CDRS-R. As an example, consider a score of 5 on
the QIDS-A-SR. The proportion of depressed patients falling at that score or higher
defines the sensitivity (also called hit rate) and the proportion of nondepressed patients
falling at that score or higher defines 1 minus the specificity (also called false alarm rate).
Each point on the ROC plot represents a sensitivity/specificity pair corresponding to a
particular decision threshold. A test with perfect discrimination (no overlap in the two
distributions) has a ROC plot that curves through the upper left corner (100% sensitivity,
100% specificity). Thus, the closer the ROC plot isto the upper left corner, the higher
the overall accuracy of thetest. This processisincluded as alogistic measure because
most theories of the process that gives rise to the ROC curve assume either underlying
logistic distributions or normal distributions, which are closely related.

ANOVA and MANOVA arelinear evaluations that assess the ability of the
scales to discriminate depressed versus non-depressed groups. ANOVA isaunivariate
evaluation that is used to see the main and interaction effects of categorical dependent
variables, such as depressed and nondepressed subject groups, on a dependent variable,
such as one of the four depression scales (the three QIDS-A measures and the CDRS-R).
Asaunivariate evaluation, the test ignored the covariances among the four measures to
determine the ability of each measure individually to discriminate between the two

groups, separate from the other measures.
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MANOVA isamultivariate evaluation that is used to see the main and
interaction effects of categorical dependent variables (depressed and non-depressed) on
multiple dependent variables (the three QIDS-A measures and the CDRS-R). In other
words, MANOVA evaluates what additional information might be obtained about the
ability of the four measures, when evaluated together, to discriminate between depressed

and non-depressed groups.
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Statistical Analysis
Descriptive statistics will be reported for the following demographic variables:

patient age, gender, race/ethnicity, and annual income.

Resear ch Question One: What are the psychometric properties of the QIDS-A;7-SR,

QIDS-A;7-C(Adolescent), QIDS-A;7-C(Composite), and CDRS-R in an adolescent

outpatient population, including reliability measures and construct and concurrent

validity measures?

Hypothesis One (A): The QIDS-A17-SR will demonstrate good internal
consistency, reliability, and related psychometric properties.

Standard Classical Test Theory (CTT; Nunnally & Bernstein, 1994) analyses
were used to infer the properties of each rating scale and version (the CDRS-R, QIDS-
A17-SR, and QIDS-A;7-C for adolescent only and Composite versions). Cronbach’s
coefficient alphafor the scale as a whole, item means, and item-total correlations was
used. Pearson’ s correlation between versions was used to characterize the difference
between total scoresfor all tests. Mean differences for each item were computed. Factor
analysisusing parallel analysis (Carmody et a., 2005; Nunnally & Bernstein, 1994) was
conducted for all tests to determine if the scales are unidimensional.

In addition, Samejima’ sitem response theory (IRT; Samejima, 1997) model was
used to compare each rating scale and version with respect to item characteristic curves
(intercepts and slopes) for each item. These are the IRT equivalents of the item means

and item-total correlations described abovein CTT. In addition, test information function
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(TIF) were computed for each version of each rating to determine and compare which

areas of the test are most sensitive.

Hypothesis One (B): The QIDS-A;,-C(Adolescent) will demonstrate good
internal consistency, reliability, and related psychometric properties.

CTT and IRT were used as described in Hypothesis One (A).

Hypothesis One (C): The QIDS-A,-C(Composite) will demonstrate good
internal consistency, reliability, and related psychometric properties.

CTT and IRT were used as described in Hypothesis One (A).

Hypothesis One (D): The CDRS-R will demonstrate good internal consistency,

reliability, and related psychometric properties.

CTT and IRT were used as described in Hypothesis One (A).

Resear ch Question Two: What is the relationship between the scores on the QIDS-A7-

SR, QIDS-A;7-C(Adolescent), QIDS-A;7-C(Composite), and the CDRS-R?

Hypothesis Two: The QIDS-A17-SR, the QIDS-A,-C(Adolescent), the QIDS-
A7-C(Composite), and the CDRS-R will correlate highly.

Concurrent validity was calculated by correlation coefficient r.
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Resear ch Question Three: What is the rel ationship between the scores on the QIDS-

A17-SR, the QIDS-A,-C(Adolescent), QIDS-A,,-C(Composite), and the CDRS-R, and

the presence of amajor depressive episode (MDE) as determined by the MDE checklist?

Hypothesis Three (A): The presence or absence of MDE, as determined by the
MDE checklist, will be related to the scores on the three versions of the QIDS-A 7 and
the CDRS-R to identify relevant scoring thresholds by which to identify MDE.

Logistic regression was used to examine the scales' abilitiesto differentiate

depressed from nondepressed subjects and measure incremental validity.

Hypothesis Three (B): Higher scores on the QIDS-A;; versions and the CDRS-
R will relate to an increased probability of being depressed.

Receiver operating characteristic (ROC) curves (Rush & Trivedi, 1995; Tanner
& Swets, 1954) were used to determine the optimum threshold to determine the presence
of MDE for each rating. The presence or absence of a major depression episode was

determined by the MDE checklist (as noted above in Measures).

Hypothesis Three (C): Higher scores on the QIDS-A;; versions and the CDRS-
R will be uniquely correlated to an increased probability of being depressed.

A multivariate analysis of variance (MANOV A) was applied to all scalesto
explore unique correlations and degrees of discrimination between depressed and

nondepressed subjects.



Resear ch Question Four: What is the relationship between the total scores on the QIDS-

A17-SR, QIDS-A;7-C(Adolescent), QIDS-A;7-C(Composite), and the CDRS-R?

Hypothesis Four: The relationship between individual items on the QIDS-A (-
SR, QIDS-A;7-C(Adolescent), QIDS-A;7-C(Composite), and the CDRS-R will be
established with the creation of inter-test conversion tables.

Standard IRT procedures for test equating (as noted above in Statistical
Methods), were used to construct tables of equivalent scores for each pair of rating scales
(CDRS-R and QIDS-A1-SR, QIDS-A1,-C[Adolescent], and QIDS-A-C[Composite]).
Thisfacilitated the creation of correspondence tables that determined what score on each
rating corresponded to a given score on the other rating. Such tables enabled trandation
of thresholds for mild, moderate, and severe depression established for the CDRS-R to

the QIDS-A7-C (Adolescent and Composite) and QIDS-A7-SR.
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RESULTS

Among 103 subjects included in the QIDS-A study, 68 were recruited directly
from the clinic and 35 were included as a limited data set from a separate, NIMH-funded
study, noted previously. Of the 35 in the limited data set, 3 subjects did not complete all
measures and were excluded from some of the analysis, detailed below.

From February 20, 2008 until December 29, 2008, approximately 359 eligible
patients came to the clinic. Of these, 112 were approached for possible participation, 98
agreed to participate, and 68 completed the study. Of the 30 patients who agreed to
participate but did not enter the study, the majority were not able to be reached to follow
up. Eleven patients refused to participate upon approach, mainly indicating that they
were not interested. Three patients expressed uncertainty about participating, took aflyer
for consideration, and did not follow up. Of the 247 dligible patients who were not
approached for possible participation, the majority were missed due to limited staffing.

Some of these may include patients who did not show for an appointment.

Descriptive Statistics

The sample consisted of 103 outpatient clinic and research participants (8-17

years of age). Sixty-eight participants were recruited during a scheduled outpatient clinic

visit, and 35 were included as a limited data set from a separate, ongoing treatment study

for pediatric depression. The ethnic racia breakdown of the sample was found to be 70%
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Caucasian, 16% African-American, 10% Hispanic/Latino, 3% American Indian/Alaskan
Native, and 1% Asian. Females comprised 51% of the sample. The ages ranged from 8
to 17 years old with amean age of 13.8 + 2.4. Among the 103 subjects, 21 (20%) were
between 8 and 11 years old. Based on a diagnostic checklist for MDE, as detailed
previously in Methods and Measures, 40 (39%) subjects met criteriafor a current Mgjor
Depressive Episode, 55 (53%) were not depressed, and 8 (8%) had some symptoms of
depression but did not meet full criteriafor acurrent Major Depressive Episode. Table 2

shows the demographic and clinical characteristics of the sample.

Classical Test Theory Analysis

Tables 3-5 summarize the CTT analyses for the QIDS-A 17 measures and the CDRS-R.

I nternal Consistency

Medium to high internal consistency was found for all measures, in this
particular population, using Cronbach’s alpha. Internal consistency was equal for the
QIDS-A;7-C(Adolescent) and the QIDS-A;17-C(Composite) (0. = .84). The CDRS-R was
the most reliable (o = .92). The QIDS-A17-SR showed the weakest reliability of the
measures (o = .78), although it was at an acceptable level for reliability.

The Spearman-Brown prophecy formula (Nunnally & Bernstein, 1994) was
computed on the Cronbach’ s alphas for al QIDS-A 7 measures to compare the difference

in scale length between the QIDS-A 17 (9 domains) and the CDRS-R (17 domains) to
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make sure length was not a factor in reliability. In other words, this correction removed
any difference due to test length to allow for equal comparison of reliability across
measures. Such correction increased the reliabilities of the QIDS-A 17 measuresin this
particular population to Cronbach’s alpha> .87. Coefficient alphawas .87 for the QIDS-
A17-SR and .91 for both the QIDS-A17,-C(Adolescent) and the QIDS-A7,-C(Composite),
indicating a high degree of internal consistency for all measures. In comparison to the
CDRS-R, the difference in uncorrected reliability for the two QIDS-A,-C versions was
mostly due to the differencein length (QIDS-A,-Cislessreliable only becauseitisa
shorter scale). The QIDS-A1,-SR was till dightly lessreliable, but the difference was
minimal.

CTT anayses were also computed on the QIDS-A measures with the irritability
item removed to examine the contribution of the irritability item. Results found that
introducing the irritability item reduced reliability by .01 in all QIDS-A; measures,

although this change was not significant.

Item Means and Item-Total Correlations

Item means and item-total correlations (r;;) were computed for all measures
(Tables 3 and 4). Theitem means measured the tendency of subjectsin this setting to
endorse particular symptoms. The item-total correlations (domain-total correlations)
measured how robustly a symptom relatesto overall depression as indicated by the total
scale score.

Across QIDS-A 17 measures, sleep disturbance was the most commonly endorsed

symptom, followed by sad or irritable mood. In addition, appetite disturbance was
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frequently endorsed on the QIDS-A17-SR. Although these symptoms were most often
reported, sad/irritable mood and loss of general interest were symptoms most strongly
related to overall depression across QIDS-A;; measures. Symptoms least reported across
measures included thoughts of death or suicide and loss of general interest.

Irritability and low self-esteem were most frequently endorsed on the CDRS-R,
while difficulty having fun, depressed feelings, and socia withdrawal were most highly
related to overall depression. Morbid ideation and listless speech were endorsed least
frequently. Note that symptoms with high item-total correlations (i.e., strongly related to
depression) on the CDRS-R had corresponding items that were highly correlated on the
QIDS-A 17 measures.

Removal of theirritability item for comparison showed only one observable
difference across the QIDS-A1; measures. The sad mood item (without irritability) was

endorsed dlightly less frequently while relating more robustly to overall depression.

Correlations Among Measures

Asseenin Table 5, total scores on both QIDS-A-C measures (Adolescent and
Composite) showed high correlations with the CDRS-R (r = .78 and .89, respectively).
The QIDS-A-SR correlated moderately with the QIDS-A-C(Adolescent) (.69), the QIDS-
A-C(Composite) (.66), and the CDRS-R (.63). Asone would expect, the QIDS-A-
C(Composite) correlated highly with the QIDS-A-C(Adolescent) (r = .88).

Disattenuated intercorrelations were computed by correcting the above
intercorrelations for unreliability due to measurement error. Such correction

strengthened the correlation between QIDS-A-SR and QIDS-A-C(Adolescent) from .69
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t0 .85. The disattenuated correlations between the QIDS-A-C(Composite) and two
measures (QIDS-A-C[Adolescent] and CDRS-R) exceeded 1.0, reflecting essentially

perfect correlations when corrected for unreliability.

Exploratory Factor Analysis
Scale dimensionalities

Figures 3 and 4 present the scree plots that were created using the factor analysis
and parallel analysis described above in Statistical Methods. For al four measures (the
three QIDS-A 7 versions and the CDRS-R), thefirst real obtained eigenvalue far
exceeded the first randomly generated eigenval ue, while the remainder of the real
eigenvalues were smaller than the random eigenvalues. Thefirst few obtained and
simulated eigenvalues are listed in Table 6. These resultsindicate that all three versions
of the QIDS-A 17 as well asthe CDRS-R were unidimensional for this sample.

The sample sizes of each measure varied dightly due to missing data. The actual
sample size ranged from 99 to 103, so n = 100 was used in the parallel analysis. To make
egual comparisons, parallel analysiswas also run on n =99 and n = 103 to compare
eigenvalues to actual results. Unidimensionality in all measures was confirmed in these

comparisons.
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Item Response Theory Analysis
I tem Response Theory Comparisons

Figures 5 and 6a-c contain the Samejima (1997) IRT parameter estimates for the
QIDS-A-C(Adolescent), QIDS-A-C(Composite), and QIDS-A-SR. For all measures, the
estimates were obtained from amodel in which parameters were alowed to vary freely.
Figure 5 illustrates the pattern of influence of depression on each domain response (i.e.,
sad mood). Asnoted in Statistical Methods, thisis similar to item-total correlationin
CTT. Thisrelationship isrepresented by the slope a, and larger slope parameters indicate
greater depiction of depression. For example, general interest, self-view, and sad/irritable
mood domains most represented depression in this sample asinferred from the three
QIDS-A measures given that their slope (a) parameters are generally the largest among
the domains. In contrast, appetite and sleep were the least representative of depression
among al three QIDS-A measures, indicated by the small slope (a) parameters.

There was some variability in the domain slopes among the three QIDS-A
measures. For example, general interest was most influenced by depression (i.e., had the
highest slope) for both QIDS-C versions (Adolescent and Composite), while sad/irritable
mood was most influenced by depression on the QIDS-A-SR. Note that adolescents
tended to endorse more pathology on the self view and suicidal ideation domains when
interviewed by aclinician versus self report.

Figures 6a, 6b, and 6¢ contain the by, by, and b, parameter estimates for the three
QIDS-A measures. These reflect the likelihood of choosing a particular response (i.e., O-
3 onaQIDS-A;; domain item) in each domain, regardless of how well the domain relates

to depression. Asdescribed in Statistical Methods, these are similar to the item meansin



51

CTT. A lower threshold reflects a higher probability that one would choose amore
pathological answer. For example, the suicidal ideation domain shows higher thresholds
than the other domains, indicating that the item mean for suicidal ideation islower (i.e.,
endorsed infrequently). Figure 6a shows lower thresholds for sad/irritable mood than for
appetite, indicating that people are more likely to choose a more pathol ogical response
(i.e., aresponse of 1, 2, or 3, as opposed to 0) for sad/irritable mood than for appetite.
Notice that sleep consistently shows a higher likelihood of a pathological response
(Figures 6a-6¢), even though it was found to be least influenced by depression (Figure 5).
Thisissimilar tothe CTT results, noted above, in that frequency of a domain response
did not always reflect a strong relationship to depression.

Corresponding Samejima (1997) estimates were obtained for the CDRS-R.
Difficulty having fun, hypoactivity, and depressed feelings were the most discriminating
items for depression, while slegp disturbance and morbid ideation were the least
discriminating for the CDRS-R in this sample.

Although the domains of the CDRS-R could not be directly compared with the
QIDS-A domains due to the difference in number and content overlap of many of the
items, the sad mood domain was similar enough (sad/irritable mood in QIDS-A
measures; depressed feelings in CDRS-R) to provide an IRT example of one item across
all measures. Figure 7 depicts the category response functions of all four measures for
the sad mood item, corresponding to the lowest response category on each measure (i.e.,
responses of “0” on the QIDS-A measuresand “1" on the CDRS-R). As described above
in Statistical Methods, category response functions represent the probability of response

equaling a given response category for aparticular level of depression, as derived from
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the a, by, by, b, parameters. Thus, Figure 7 shows the probability of a subject choosing a
“0” (or “1” on the CDRS-R) on the sad mood item (x-axis) in relation to the continuum
of level of depression, or F (y-axis). Note that the probability of choosing “0” ishigh
when the level of depression is extremely low or nonexistent (i.e., the far left of the y-
axis). The slopes decrease asthe level of depression increases towards the right on the y-
axis continuum, indicating the low probability of choosing “0” on sad mood when
depressive pathology increases. Figure 7 aso nicely illustrates the difference of sad
mood reporting among the four depression measures, particularly the difference between
the CDRS-R versus the three QIDS-A measures. Notice that the curve for the CDRS-R is
shallower than the QIDS-A measures, particularly the QIDS-A-C(Adolescent). Although
the difference is dight, this demonstrates the ability to explore the variation in item

responses in different ways.

Category response function curves were generated for al four measures
separately, for al four response categories (i.e., 0-3), to illustrate the varying response
probabilities as related to depression. These are provided in Appendix E. Asan
example, Figure 8 illustrates the category response function slopes of two extreme items,
sad/irritable mood and appetite, on the QIDS-A-C(Adolescent), for response category
“0". Note the steep slope on sad/irritable mood, indicating the strong relationship
between level of depression and probability of choosing aresponse of “0” for
sad/irritable mood. As depression increases, the probability of choosing a response of

“0" sharply decreases. In contrast, appetite has arelatively shallow slope, demonstrating
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aweaker relationship to level of depression. The slopes for response category “1” will be
the same but will be shifted to the right on the depression continuum.

Asnoted abovein Statistical Methods, IRT was used to establish whether the
parameter estimates (i.e., a, by, by, b, parameters) differed across the three versions of the
QIDS-A;7 measures. Thiswas determined by comparing the fit of datafrom the model in
which all parameters were alowed to vary fredy (i.e., Model 1) with four other models
with varying constrained parameters. First, Model 1 wastested for fit by comparing it to
abaseline model (also called a null model) that has no structure and stipulates that all
items are independent of one another (i.e., assumes no relationship between the
parameters and depression). The chi-square test statistic for Model 1 was 175.07 (df =
65), while the chi-square test statistic for the baseline model was 1637.42 (df = 51), ps <
.00001. Thelower chi-sguare value indicates better fit. Thus, Model 1 fits much better
than the baseline model, indicating that depression significantly influences the domain
responses on the QIDS-A measures. In other words, there is a relationship between
depression and the domain responses. Furthermore, each of the three QIDS-A ;7 measures
was tested to evaluate their individual contributions to the fit within Model 1. All three
QIDS-A; measures contributed approximately equally to the goodness of fit (x’s =
41.57, 44.09, and 46.17 for QIDS-A-C[Composite], QIDS-A-C[Adolescent], and QIDS-
A-SR, respectively, at ps< .001).

As described above in Statistical Methods, additional measures of fit were
examined, including the CFI, TLI, RMSEA, and WRMR. Mixed results were found, as
some indexes found this model to be areasonable fit (CFI = .93, TLI = .95) while others

indicated a poor fit (RMSEA = .13, WRMR = 1.61). Since Model 1 was a significantly



better fit than the baseline model, and all three QIDS-A measures contributed equally to
the mode fit, and since the CFl and TLI supported a good fit for Modd 1, it was
determined that Model 1 was acceptable to use, despite mixed results.

After Model 1 was found to be acceptable, comparisonsin fit were made to
Modd 2, 3, 4, and 5. Model 2, where the thresholds (b) were constrained while the
slopes (a) were allowed to vary freely, tested for intercept differences. Model 2isa
nested model under Model 1 asit isapossible outcome for Model 1. The chi-square
differed significantly (G%(29) = 54.15, p < .01), indicating that the thresholds differ
among the three QIDS-A measures. Therefore, constraining the thresholds made the
model fit worse, so this model was rejected.

Mode 3, where thresholds (b) varied freely while the slopes (a) were
constrained, tested for slope differences. The chi-square differed significantly (G*(37) =
56.78, p < .05), indicating that the patterns (i.e., slopes) differ among measures.
Although the thresholds (Model 2) and dopes (Model 3) both differ significantly, Model
2 has a higher chi-square/degrees of freedom ratio (54/29 = 1.86) than Model 3 (56/37 =
1.51), indicating that the thresholds differ more than the slopes across the three QIDS-A
measures.

Model 4, where both thresholds (b) and slopes (a) were constrained to equality,
differed significantly (G*(44) = 72.94, p < .01). Thiswas to be expected as Model 2 and
3 already indicated that the thresholds and slopes differ.

Additional models were run, including Model 5, where the error variances were

constrained across all three measures but allowed to vary freely across the 9 domains.
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However, these models were not identified (i.e., not capable of producing a unique

solution) and therefore were not able to be computed.

Test Information Functions

A test information function represents the ability of the scale as awhole to
discriminate differences in the magnitude of depression (0). It isameasure of reliability
and can be compared to coefficient alphain CTT. Figure 9 includes these information
functions for the three QIDS-A measures and the CDRS-R. Results indicate that the
CDRS-R was the most sensitive from about -1.5 z-score units below the mean up to 3 z-
score units above the mean (i.e., from mild depression to severe depression). The QIDS-
A-SR and QIDS-A-C(Composite) were both slightly more sensitive in discriminating
from no depression to mild levels of depression (from 6 = -3 to -1.5). Among the three
QIDS-A measures, the QIDS-A-C(Composite) performed better from6=-1.5t0 0 (i.e.,
lower to moderate levels of depression), after which the QIDS-A-C (Adolescent)
performed slightly better up to 6 = 1.5, i.e., moderate depression. From this point, the
QIDS-A-SR performsjust dlightly better. These results are consistent with the previously
presented coefficient alphas, where the CDRS-R was the most reliable (i.e., the highest
coefficient apha), followed by both QIDS-A-C versions, and then the QIDS-A-SR. The
test information functions elaborate on the CTT reliability by indicating not only the
strength of reliability but also the points at which it is most sensitive to various levels of
depression. As such, although the CDRS-R was most reliable, TIF results clarified that it
was most reliable in detecting moderate depression, while the QIDS-A-SR is actually

more reliable in detecting mild depression. Individually, each measure peaked at
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approximately 6 = 0.5, indicating that all measures are more discriminating for moderate

depression, regardless of the level of sensitivity noted above.

Diagnostic Validity
Table 7 shows the effect sizesfor al QIDS-A measures and the CDRS-R for univariate
and multivariate logistic regression and linear statistical measures, detailed below. All
reported results were standardized to control for differences in measurement among the

scales.

Univariate Logistic Regression Analysis

Univariate logistic regression analysis was conducted to examine the ability of
each scale individually to classify depressed and non-depressed subjects, as measured by
the MDE checklist. A logistic regression with only the intercept entered produced a“-2
Log Likelihood” (-2LL) criterion (residua chi-square) of 137.63. A lower -2LL valueis
produced when the intercept plus a covariate (one of the four measures, i.e., one of the
QIDS-A scaesor the CDRS-R) isentered. The reduction from the higher value
(intercept only) to the lower value (intercept and covariate) determines if the individual
covariateis significant for detecting depression (i.e., classifying depressed from non-
depressed). The amount of reduction is known as the Likelihood Ratio, which is the test
statistic for -2LL. Individually, each measure reduced the residual chi-square by the
following Likelihood Ratio chi-square values. CDRS-R (80.59), QIDS-A-C(Composite)

(65.70), QIDS-A-C(Adolescent) (47.20), and QIDS-A-SR (38.85). These decreases were



57

significant on 1 df, ps < .0001. Thisindicatesthat the CDRS-R was the most
discriminating of depressed versus non-depressed as determined by the MDE checklist,
and the QIDS-A-SR was the least discriminating of the four measures. They were all
significant for detecting depression.

The regression weight, which is the log of odds ratio favoring being depressed,
was also examined as another way to determine the ability of each measure to estimate
depressed subjects versus non-depressed. These estimates are listed in Table 7 asthe
effect size estimates for univariate logistic regression. All estimates were significant on 1
df, ps <.0001. The QIDS-A-C(Composite) was the best estimate of all four measures,
while the QIDS-A-C(Adolescent) and QIDS-A-SR were dightly less precise.
Interestingly, the CDRS-R was the poorest estimate. However, examination of the Wald
chi squares for each measure show this difference to be minimal (3’s[1, N = 100] =
27.17, 26.92, 24.14, and 22.74 for the QIDS-A-C[Composite], QIDS-A-C[Adolescent],

QIDS-A-SR, and CDRS-R, respectively, ps< .0001).

Multivariate Logistic Regression Analysis

The multivariate logistic regression computed the same statistics detailed above
for univariate logistic regression, but instead of examining each measure separately, all
four measures (the three QIDS-A measures and CDRS-R) were entered together as
covariates. The Likelihood Ratio was 85.23 and was significant on 1 df, ps< .0001. The
regression weights are listed in Table 7. Of the four measures, the CDRS-R was the only

significant estimate. Thisis due to the fact that the QIDS-A measures are so similar that
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they become redundant when run collectively as covariates such that any significanceis

|ost.

ROC Analysis

Figure 10 displays receiver operating characteristic (ROC) curves that were
created using data obtained in the logistic regression analysis regarding sensitivity and
specificity of each scale’ s ahility to classify depressed and non-depressed groups. Note
that the CDRS-R is most sensitive to depression from afase dlarm rate of 0.0 upto a
false dlarm rate of .15. At this point, the QIDS-A-C(Composite) is most sensitiveup to a
false dlarm rate of .45. The CDRS-R is once again more sensitive from this point up to a
false dlarm rate of .80, after which the curves begin to converge.

Another way to evaluate the performance of each measure isto compare the
areas under each curve (c-statistic). Greater area under the curve indicates better overall
performance. The areas under these curves were .952, .946, .880, .870 for the CDRS-R,
QIDS-A-C(Composite), QIDS-A-C(Adolescent), and QIDS-A-SR, respectively. Thus,
the CDRS-R and QIDS-A-C(Composite) were amost equal in best overall performance
in classifying depressed from nondepressed groups, while the QIDS-A-C(Adol escent)
and QIDS-A-SR were similar and still robust in overall performance.

Table 8 provides the thresholds, sensitivities, and specificities at four particular
locations along the depression continuum for each measure. These thresholds were
chosen based on scores that reflected at least 30% sensitivity (low), 50% sensitivity

(medium), 70% sensitivity (high), and 90% sensitivity (very high). Such cutoff points
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were based on criteriaused in a previous study that employed similar statistical analyses

with the adult QIDS-SR;¢ (Bernstein et al., in press).

Analysis of Variance (ANOVA)

ANOV As were conducted for each measure (the three QIDS-A measures and
CDRS-R) to test whether each measure independently was able to differentiate between
the depressed and non-depressed groups, using the MDE checklist clinical diagnosisto
define the groups. Table 9 provides the means and standard deviations for the depressed
and nondepressed groups. The F-test found that the difference in means between the
groups (depressed and not depressed) was significant at ps < .0001 for all four measures,
with F(1, 98) = 135.99 for the CDRS-R, 102.76 for the QIDS-A-C(Composite), 66.13 for
the QIDS-A-C(Adolescent), and 49.39 for the QIDS-A-SR.

The effect size for each ANOV A was calculated by dividing the model sum of
squares by the corrected total sum of squares. The effect size values arelisted in Table 7
and follow the same order of strength of discrimination as listed above for the F-test
results. These results suggest that the CDRS-R is the most discriminating of depressed
versus non-depressed groups, followed by the QIDS-A-C(Composite), QIDS-A-
C(Adolescent), and finally the QIDS-A-SR. Regardless of the order, all measures were

found to discriminate between the two groups at asignificant level (ps < .0001).

Multivariate Analysis of Variance (MANOVA)
A multivariate analysis of variance (MANOV A) was conducted employing all

four scales (the three QIDS-A measures and CDRS-R). The Wilkes' lambda multivariate
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test of overall differences among groups, which measures the collective ability of the
measures to discriminate depression, was statistically significant, as expected, with F(4,
95) = 35.35, p < .0001. Thissupportsthelogistic regression and ANOVA results that
found all four measures to significantly differentiate the depressed and non-depressed
patients. Moreimportantly, the MANOVA provides the weight of each measure on the
discriminant axis, to show the maximally discriminating way to combine all four
measures. The weightsindicate the incremental discriminating importance of each scale,
i.e., therelative strength of each scal€’ s ability to discriminate depressed and non-
depressed when all four measures are combined. The corresponding discriminant
weights arelisted in Table 7. Results indicate that the CDRS-R increments prediction of
depression the most, while controlling for the other three scales, and the QIDS-A-

C(Adolescent) increments prediction least of the four measures.

Equated Scale Scores
Table 10 shows the conversion between equivalent levels of symptom severity in
this sample for all four measures. By constructing tables of equivalent scores between
each rating scale, this allowed for determining what score on each rating scale
corresponded to a given score on the other rating scale as compared to a particular level

of depression.



CHAPTER SEVEN

DISCUSSION

The present study was designed to evaluate the psychometric properties of the
three QIDS-A measures (clinician-adolescent, clinician-composite, and adolescent self-
report) and determine whether either the adolescent self-report (QIDS-A-SR) or the
clinician interview with the adolescent alone (QIDS-A-C[Adolescent]) are acceptable to
replace more time consuming and expensive measures to meet the need for an accurate,
quick, affordable measure of depression in adolescents. The results indicate that all
measures are of acceptable reliability and validity. Although the CDRS-R and QID-A-
C(Composite) had the highest overal reliability, the QIDS-A-SR was reliable enough to
be considered for use in lieu of a more time consuming interview combining both
adolescent and parent output. The QIDS-A-C(Adolescent), found to be dightly more
reliable than the QIDS-A-SR, could also effectively be used in place of acomposite

interview. Theinitial discussion will address the findings within each major aim.

The primary aim of the study was to define the psychometric properties of the

QIDS-A-C(Adolescent), QIDS-A-C(Composite), and QIDS-A-SR, using the CDRS-R as

afield standard measure of comparison.

61
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Classica Test Theory

I nternal Consistency

As hypothesized, each measure demonstrated strong internal consistency in this
particular population. The CDRS-R and both clinician versions of the QIDS-A 17
(Adolescent and Composite) showed the highest reliability, and coefficient al phas were
essentially comparable once the differences in test length were accounted for (.90-.92).
The QIDS-A-SR;; showed dlightly lower internal consistency, although it was well
within the acceptable range.

These results differ somewhat from the Bernstein et al. (2008) study, described
on page 25, which compared the adult QIDS,s measures (without an irritable mood item)
to asimilar outpatient adolescent population. Bernstein and colleagues found the QIDS-
SRy6 to be asreliable asthe CDRS-R (o = .86 and .87, respectively) even without
correcting for the difference in test length. Furthermore, the QIDS-A-SR showed dlightly
higher internal consistency than the parent, adolescent, and composite versions of the
adult QIDS-Cis. The Bernstein et al. study results, paired with the data from the current
study that indicated removing the irritability item on the QIDS-A ;7 dataincreased
reliability by .01, suggests that the irritability item is not essential for strong reliability in

this sample.

Item Means and Item-Total Correlations
As detailed in Results, there were similarities across the three QIDS-A 7
measures for tendencies to endorse symptoms, particularly sleep and sad or irritable

mood, and also for symptoms that related most strongly to overall depression (sad or
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irritable mood and loss of general interest). When theirritability item was removed from
the data, the sad mood item (without irritability) was endorsed slightly less frequently
while relating more robustly to overall depression. It might be that the irritability item, in
this particular sample, is also endorsed as a symptom of other disorders separate from
depression (e.g., Bipolar Disorder, Attention-Deficit/Hyperactivity Disorder,
Oppositional Defiant Disorder/Conduct Disorder), such that it slightly decreases the
loading to depression. It isinteresting to note that although irritability was the most
frequently endorsed symptom on the CDRS-R, it related to overall depression only half
as strongly as the depressed feelings symptom. This might further suggest, as with the
QIDS-A 47, that irritability is an important clinical symptom of depression but not

necessarily an essential factor in measuring overall depression.

Corréations Among Measures

Intercorrelations of total scores among measures showed variability. All
measures that were given by aclinician (CDRS-R and both QIDS-A-Cy; versions) were
highly correlated (.78-.89). In contrast, the QIDS-A-SR;; showed only moderate
correlations (.63-.66) with most measures, although it shared a dightly stronger
correlation with the QIDS-A-C(Adolescent) (.69). The stronger correlations among
clinician measures may bein part due to the fact that the information is gathered by a
clinician, such that clinically-minded probes were asked to garner similarly appropriate
information. Furthermore, although multiple clinicians were used in the study, each
clinician administered all measures to a particular subject which may have increased the

relationship among measures for each subject.
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These results differed dlightly from the Bernstein et al. (2008) study that
examined the adult QIDS,s in an adolescent population. In the Bernstein et al. study, the
QIDS-SRy6 and the QIDS-Cy6(Adolescent) were more highly correlated (.81) than in the
present study (.69). Similarly, the QIDS-SR¢ was more highly correlated to the QIDS-
Cis(Composite; .73) in the Bernstein et al. study than the present study (.66).

One difference between the Bernstein et a. (2008) study and the current study is
that the Bernstein et al. study administered all measuresin arandomized order, while the
current study always administered the QIDS-A-SR;; to the adolescent first, before the
clinician administered the other measures. The current study was designed thisway to
avoid any bias on the QIDS-A-SR;7 scores that might result from begin probed about the
same symptoms by the clinician prior to completing the self report. Thus, it is possible
that the different results between these two measures might be in part due to methodology

differences and resulting bias.

Item Response Theory

| tem Response Theory Comparisons

The IRT analyses provided additional support with regard to the reliability as
well as comparability of the QIDS-A measures. Specifically, the same items shown in
CTT to relate most strongly to depression (loss of general interest, self view, and
sad/irritable mood) were also found in the IRT analyses to be the most discriminating for
depression. The same was true for items with low correlations to depression (appetite
and sleep). Similarly, IRT and CTT results corresponded with regard to items that were

most frequently endorsed (i.e., sleep and sad/irritable mood).
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Although the three QIDS-A measures were similar in response pattern, there
were some interesting differences. Onthe QIDS-A-SR, sad mood was most related to
depression while the clinician-rated versions found loss of general interest to correlate
most with depression. This may be related to the clinician’s ability to probe for pertinent
information that one may not think of when completing a self report. Similarly,
adolescents tended to report more pathology on self view and general interest when
interviewed by a clinician than on sdlf report, possibly due to querying on the clinician’s
part.

While the domains of the CDRS could not be directly compared to the QIDS-A
measuresin IRT, some similarities were found in items most influenced by depression.
The depressed feelings item on the CDRS-R corresponds to the QIDS-A sad/irritable
mood item, while the difficulty having fun item on the CDRS-R is somewhat similar to
the loss of general interest item on the QIDS-A measures. Sleep disturbance and morbid
ideation were the least discriminating on the CDRS-R. It is possible that the weak
relationship between depression and morbid ideation in this sample is simply due to the
fact that it was not acommon response, which restricts the possible threshold range
necessary for accuracy in IRT.

Multiple models were applied to the QIDS-A data to examine whether the three
versions of the QIDS-A varied across domain responses and influence of depression.
Model 1 allowed for the most variation among parameters. Although Model 1 did not
show a strong fit, it was the best fit of all the models and was good enough to use for
purposes of IRT analysesin this study. Use of this model specified that the parameters

are different among the three versions of the QIDS-A measuresin this sample.
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Test Information Functions

The test information functions found all measures to be most discriminating at
moderate levels of depression, with the CDRS-R the most sensitive of the measures for
moderate depression. Interestingly, the QIDS-A-SR and the QIDS-A-C(Composite) were
dlightly more reliable than the other measuresin detecting mild depression, at almost
egual sengitivity levels. The QIDS-A-C(Adolescent) was dlightly more discriminating
than the other QIDS-A measures at a moderate level of depression. The current results
differ from the test information functions generated in the Bernstein et al. study (2008)
that investigated the adult QIDS,¢ in an adolescent population. Bernstein et a. found all
measures to be more discriminating at all levels of depression than in the current study,
even on the extreme ends (i.e., no depression and severe depression). Furthermore, the
Bernstein et al. study found the QIDS-SR;¢ to be more sensitive than the QIDS-Cyg
measures at moderate levels of depression, while the opposite was found for the QIDS-
A7 measures in the present study. These discrepancies might be due to sample
differences, particularly regarding ratio of depressed and non-depressed patients. The
Bernstein et a. study had alimited representation of depressed patients (9% [12
subjects]; based on clinical diagnoses) as compared to the current study (39% [40
subjects]; based on the MDE checklist). Although the methods of diagnosis were
different between the studies, both studies considered a patient to be currently depressed
if they met DSM-1V criteriafor an MDE. Bernstein et al. classified the remainder of
their subjects as either in remission from depression (50% [ 71 subjects]) or never

depressed (41% [57 subjectg]).
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It is also possible that some differences in results between the Bernstein et al.
(2008) study and the current study are due to age differences. The Bernstein et al. study
used subjects aged 12 to 17, while the current study used awider age range (8 to 17).
However, the mean ages of each sample were similar (14.4 + 1.5 yearsfor Bernstein et

al., and 13.8 £ 2.4 yearsfor the current study).

Scale dimensionalities

As described in Results, all four measures were unidimensional. With regard to
the QIDS-A 7, this was expected and consistent with previous literature on the adult
QIDS;¢ in adult populations (Bernstein et a., 2007; Rush, Bernstein, et a., 2006; Rush et
al., 2003; Trivedi et al., 2004) as well as an adolescent population (Bernstein et al., 2008).
It was somewhat surprising that the CDRS-R was unidimensional in this sample as it has
been found to be at least two dimensional in numerous studies (Bernstein et a, 2009; Guo
et a, 2006; Jain et al, 2007). This has been explained as due to the CDRS-R measuring a
combination of symptoms of depression, signs of depression (i.e., observed depressed
facial affect, observed listless speech), and level of functioning (i.e., impaired school
work). One possible explanation for the current finding of unidimensionality isthat, in
this sample, patients with the most depressive symptoms also provided the most
depressive signs and functions, thus pushing what might otherwise be two or three factors

(signs, symptoms, and function) into one factor.
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A second aim of the study was to define the thresholds for determining probable

presence of MDE, thus exploring diagnostic validity.

Univariate Logistic Regression Analysis

When measuring the predictive ability of each measure independent from the
others, the QIDS-A-C(Composite) was the best estimate of all four measures, possibly
because it pooled interviews from both adolescent and parent. Interestingly, the CDRS-R
was the poorest estimate. Although this suggests that the CDRS-R is the least predictive
of depression compared to the QIDS-A measures, comparison of the chi squares
indicated that the differenceis minimal. Asnoted in the ANOVA results, the ANOVA
analysis found the CDRS-R to be the most predictive. Results often vary with the type of
test used, which iswhy avariety of tests were run to examine the discriminating abilities

of each measure.

Multivariate Logistic Regression Analysis

When al four measures were used collectively as predictor variables, the CDRS-
R was the only significant estimate. Thisdid not imply that the QIDS-A measures were
not predictive, simply that they are so similar that they wash out any significance among
each other when examined together in this manner. This demonstrates that giving all four
measures to a patient would not provide enough unique information regarding depression

to make it useful, as opposed to using one or two of the measures.
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ROC Analysis

ROC analysis found the CDRS-R and the QIDS-A-C(Composite) to be the most
sensitive in discriminating depression overall. Thisisnot surprising since both measures
compile data from both the adolescent and the parent, thus maximizing the information
contributing to detection of depression. Although the remaining two QIDS-A measures
differed dlightly in sensitivity at various points, they were very similar (and robust) in
overall performance, based on the area under the curve. Thisindicates that both the
QIDS-A-C(Adolescent) and QIDS-A-SR show a high level of accuracy in discriminating
depressed patients from non-depressed patients. This supports the case that the QIDS-A-
SR is accurate enough for the purposes of correctly classifying a depressed patient. As
such, the QIDS-A-SR could be used as a simple self-report screening measure to increase
detection for depression in clinic settings while minimizing time and staff burden and

maximizing clinician efficiency.

Analysis of Variance (ANOVA)

The ANOVA results further substantiated that all four measures significantly
discriminated between the depressed and non depressed groups. The CDRS-R was found
to be the most predictive using ANOVA, athough it was the least predictive using
univariate logistic regression (as noted previously). While this difference was minimal, it
isimportant to note because it indicates that all four measures are similar enough in
predictive ability that the order varies depending on the type of analysis, such that the
order islikely inconsequential. Thus, each measure shows definitive discriminative

validity.
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Multivariate Analysis of Variance (MANOVA)

The MANOVA results, although similar to the multivariate logistic regression,
found the QIDS-A-SR to be dlightly more predictive than the QIDS-A-C(Composite).
This suggests that the QIDS-A-SR has more incremental validity, however dight, which
further supports the independent use of the QIDS-A-SR to discriminate depression.
Generally, the results confirmed the overall diagnostic validity that was found in the other
analysesaswell. Thisisnot surprising, as these various analyses are in a sense asking
the same question in dightly different ways. Given the similarities of the scales and good
psychometric properties, it is expected that they would produce similar “answers’ to
these questions.

The diagnostic validity results of the QIDS-A;; found in the current study
compare favorably to the results of arecent study that used similar analyses for the adult
QIDS-SRy¢ in an adult population (Bernstein et al., in press). The Bernstein et al. study
compared the QIDS-SRy to two other adult self-report rating scales for depression, using
astructured diagnostic measure to classify depressed and non-depressed patients. The
QIDS-SR4s was found to be the most valid in the Bernstein et al study, such that it was
recommended above the other measures for utility in private practice settings. Assuch,
the definitive validity of the QIDS-A; measures found in the current study supports
similar utility in an adolescent population. Furthermore, the age range of the current
study (ages 8 to 17) indicates that the QIDS-A 17 can be used accurately in awide age
range, thus further increasing itsvalue. In general, it is promising that the QIDS-A 7

measures showed similarly strong discriminative validity as the adult QIDS, asthis
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further substantiates the similarity and utility of the QIDS measures across formats as

well as age groups.

A third aim of the study was to determine whether the QIDS-A-SR or the QIDS-
A-C(Adolescent) is sufficient to replace the more time consuming QIDS-A-

C(Composite) or CDRS-R.

All four measures, the CDRS-R, QIDS-A-C(Composite), QIDS-A-
C(Adolescent), and QIDS-A-SR, showed sound psychometric propertiesin this
population, including reliability, validity, sensitivity, and specificity. The CDRS-R and
QIDS-A-C(Composite) correlated the highest with each other and showed similar
sensitivity and specificity, which was not surprising since both measures incorporate
information from both the adolescent and parent. The QIDS-A-C(Adolescent) was
generally the next in overall performance, correlating highly with the QIDS-A-
C(Composite) and CDRS-R, and showing good discrimination comparable to the QIDS-
A-C(Composite), particularly at moderate levels of depression. The strong overall
performance of the QIDS-A-C(Adolescent) and the favorable comparisons to the two
composite measures (QIDS-A-C[Composite] and CDRS-R) indicate that the QIDS-A-
C(Adolescent) could sufficiently replace either of the composite measures.

More importantly, the QIDS-A-SR showed satisfactory reliability, validity and
correlation with the other measures. The QIDS-A-SR was not far from the QIDS-A-

C(Adolescent) in performance and demonstrated similar sensitivity and specificity,
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particularly at lower and higher levels of depression. It was not surprising that the QIDS-
A-SR was dightly less reliable than the other measures since these other measures had
the advantage of clinician experience and judgment to help probe for salient information.
In spite of this difference, the QIDS-A-SR consistently performed at levelsindicative of a
reliable and valid measure. Additionally, the QIDS-A-SR was slightly more
discriminating than the CDRS-R and the QIDS-A-C(Adolescent) at very low levels of
depression. Based on this evidence, the QIDS-A-SR is suitable for use on its own.

Furthermore, it is important to consider the intended purpose of the QIDS-A
measures. The QIDS-A isintended to measure the amount of symptomatology (i.e.,
severity and frequency of symptoms) an individual is experiencing related to a major
depressive episode, based on the nine DSM-1V symptom domains for depression. Thisis
not a structured diagnostic instrument, but rather a measure of depressive
symptomatology that may also be used to screen for the likely presence of an MDE,
based on severity and frequency of symptoms. Assuch, it is not essential that the QIDS-
A measures be perfectly sensitive in classifying depressed from nondepressed. What is
important isthat it shows good psychometric properties in measuring the symptoms of
depression, as results from this study demonstrate.

Given the intended purpose of the QIDS-A measures, the satisfactory
psychometric properties of the QIDS-A-SR, and the ease and affordability of the self
report format, it may be concluded that the QIDS-A-SR is sufficient to use in place of the
clinician interview of adolescent (QIDS-A-C[Adolescent]), and especially over the
composite versions (QIDS-A-C[Composite] and CDRS-R), particularly in environments

where time, staffing and health care costs are an issue.
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Methodological Considerations

This study has a number of limitations. The sample size was small, particularly
for statistical analyses that involve estimating many parameters, such as IRT and factor
analysis. Thus, related results should be confirmed in larger samples. In addition, the
sample was representative of a pediatric psychiatric outpatient clinic population within a
university hospital setting. As such, these findings may not generalize to other clinic
settings. On the other hand, the liberal inclusion criteria, in terms of comorbid disorders
and use of any medications, increase the likelihood that this population may be
representative of other clinical settings. By including the subset of subjects from the
depression research study, this sample likely overrepresented the percent of patients that
would typically present with MDE in an outpatient clinic. However, the increased
percentage of depressed subjects allowed for greater comparison between the depressed
and nondepressed subjects.

The diagnosis of MDE was not obtained from a structured diagnostic interview,
but rather from a checklist of DSM-IV symptoms required to meet criteriafor a diagnosis
of MDE, filled out by aphysician. Furthermore, the MDE checklist and the depression
rating scales were occasionally completed by the same physician, such that the rater was
not always blind to the diagnosis. Additionally, since the QIDS-A-C measures and the
CDRS were always completed by the same evaluator, they had data from both measures
to guide their scores, which may have increased the correlation between these measures.

Dueto the variety of clinicians assisting on the study, the order of administration

was not randomized. The order of measures could not be monitored when completed by
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aclinician other than the study coordinator. The study coordinator always completed the
QIDS-A-SR firgt, then the QIDS-A-C and CDRS measures (adolescent first, then parent).
For data gathered by other IRB-approved clinicians, the adolescent was almost always
interviewed first.

Although every effort was made to recruit consecutive outpatients for
participation in the study, privacy laws and limited study manpower restricted this
endeavor. Privacy rulesdid not allow research personnel to directly solicit potential
subjects, so that the burden of initial recruitment was placed on a member of the patient’s
health care team. At times these team members forgot to mention the research study,
particularly when the clinic was quite busy, resulting in missed potential subjects. Itis
also possible that the manner in which the different team members presented the study
either positively or negatively affected the patient’ s decision to participate, although this
was not monitored. Occasionally, multiple patients expressed interest in participating in
the study at the sametime. If there were not enough research coordinators available,
some of the patients agreed to participate at alater date, either during a separate research
appointment or before or after the next clinic appointment. Very few of these patients

followed through or responded to phone calls.

Clinical Implications

A primary finding of this study isthat all three QIDS-A measures demonstrated
strong psychometric propertiesin this population, indicating that the QIDS-A isan
appropriate measure for depression in adolescents. Furthermore, results indicate that all

three of the QIDS-A measures can be used adequately in place of the CDRS-R, the
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current field standard, depending on the purpose. For example, the three QIDS-A
measures were clearly comparable enough to the CDRS to be used effectively for
symptom measurement and depression screening. On the other hand, the CDRS-R might
be used over the QIDS-A measures in a precise research study since the CDRS-R was
more sensitive to detecting slight differencesin level of depression. However, all four
measures demonstrated comparabl e discriminative validity, further supporting the use of
the QIDS-A. Sincethe QIDS-A isavailable at no cost and covers all nine DSM-IV
domain symptoms for depression, the validation of this measure meets an established
need. Moreimportantly, the self report (QIDS-A-SR) has acceptable psychometric
properties and is the most time and cost effective, making it aredlistic, effective and
useful optionin clinical practice aswell as research environments.

Results from this study provide strong evidence for the use of the QIDS-A-SR.
Although the QIDS-A-SR was dightly less reliable than the clinician measures, it till
demonstrated satisfactory psychometric properties and diagnostic utility. If one balances
the slight sacrifice in reliability with the need for this type of affordable, valid, efficient
tool, particularly given rising health care costs, the lossis minimal. Considering that it is
reliable, valid, free, easily available on the internet, and only takes 5 to 7 minutes to
complete, the QIDS-A-SR would be particularly useful in busy clinical environments,
such as a pediatrician’ s office.

Another important finding is that the addition of the irritability item to the QIDS-
A7 (as opposed to the QIDS;6 that does not measure irritability) did not make much of a
difference in the performance of the rating scales. Irritability isan important symptom

diagnostically in adolescents, but it appearsto have relatively no impact on the reliability
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of the QIDS scale overal to measure depression. Thus, this study suggests that the
QIDSys versions that do not include an irritability item are not lacking in measuring
depression in adolescents. Infact, it ispossible that the QIDS;¢ version may be
acceptable for use in adolescents, possibly eliminating the need for a separate adol escent

version.

Issuesfor Future Research

Several areasindicate further exploration. As noted above, additional research
should explore the performances of the QIDS;s and QIDS-A 17 in adolescent populations
to determine whether separate adult and adolescent versions are necessary. Age should
also be examined to determine the minimum age for which the QIDS-A 7 can be used
effectively.

Furthermore, this study did not explore the ability of the QIDS-A;7 measuresto
reflect sensitivity to change in symptoms, which isimportant in monitoring response to
treatment, both in research and clinically. The adult QIDS;s measures, including the
QIDS-SRy, have shown satisfactory sensitivity to change in determining treatment
response and remission (Brown et a., 2008; Rush et al., 2006). Given that the adult
QIDSs and the QIDS-A 7 are dmost identical in structure and both demonstrate
acceptable psychometric properties, it is likely that the QIDS-A 17 measures would also
show sensitivity to symptom change. However, additional research is needed to evaluate
this potential use for the QIDS-A1; measures.

Similarly, future research should examine the ability of the QIDS-A; measures

to indicate remission as compared to the CDRS-R to determine agreement and
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equivaency scores for remission between the two measures. Thiswould provide
additional information by which to examine the extent that the QIDS-A;; may effectively

replace the CDRS-R in various settings.
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The University of Texas Southwestern Medical Center at Dallas
Parkland Health & Hospital System
Children’s Medical Center
Texas Scottish Rite Hospital for Children

CONSENT TO PARTICIPATE IN RESEARCH

Title of Research: Improving Depression Measurement in Adolescents
Funding Agency/Sponsor: UT Southwestern Medical Center
Study Doctors: Beth Kennard, Psy.D.

A. John Rush, M.D.
Graham J. Emslie, M.D.
IraBernstein, Ph.D.
Carroll W. Hughes, Ph.D.
Paul Croarkin, M.D.

Research Personnel: Charlotte Haley, B.A.
Hayley Evans, B.A.
Krystle Joyner, M.S.
Alex Simmons, M.S.
TabathaHines, B.A.
Jessica Jones, M .A.
Taryn L. Mayes, M.S.
Jarrette Moore, M.A.
Annie Walley, L. M.SW.

Y ou may call these study doctors or research personnel during regular office hours at
214-648-4333. At other times, you may call them at 214-648-5555.
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Note: If you are aparent or guardian of aminor and have been asked to read and sign this

form, the “you” in this document refers to the minor.

Instructions:

Please read this consent form carefully and take your time making a decision about
whether to participate. As the researchers discuss this consent form with you, please ask
him/her to explain any words or information that you do not clearly understand. The
purpose of the study, risks, inconveniences, discomforts, and other important information
about the study are listed below. If you decide to participate, you will be given a copy of
thisform to keep.

Why is this study being done?

Many teens have some symptoms of depression, but these symptoms may go
unrecognized, even by healthcare providers. This study isbeing doneto seeif a
guestionnaire can be used as a standard measure for depression in awide range of

adolescent patients.

This research is being done because many questionnaires and assessment scales used to
monitor symptoms of depression (both improvement and worsening) are often difficult to

administer and may not be reliable in adol escents.

Why am | being asked to take part in thisresearch study?

Y ou are being asked to take part in this study because you are seeking psychiatric care.

Y ou may or may not have any symptoms of depression. Medical research involves
offering aplan of care to agroup of patients, collecting and studying information about
each patient’ s experience, and using that information to develop the best possible care for

future patients.
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How many people will take part in this study?
About 200 people will take part in this study through UT Southwestern/Children’s
Medica Center.

What isinvolved in the study?
If you agree to bein this study, you will be asked to sign this consent form and will have

the following tests and procedures.

Procedures and Evaluations during the Research:

Y ou and your parent will be interviewed by atrained evaluator. This evauator will
ask you and your parent questions about your current medications and psychiatric
symptoms using questionnaires and an interview. Y ou and your parent will be asked
to complete several brief paper and pencil tests. The assessments will be conducted
one time only, and will take approximately 60 minutes to complete. In addition, your

clinic physician will ask questions about depression during your normal visit.

How long can | expect to bein this study?

Y our participation in this study involves a one-time visit that will last approximately 60
minutes. Upon completion of all data during this visit, there will be no further contact
related to this study. All efforts will be made to collect the study data at the time of this
visit. If for some reason al datais not collected during this visit, we will gather the
remaining data over the telephone. Y ou can choose to stop participating for any reason at

any time.

What are the risks of the study?

Psychological Stress

Some of the questions we will ask you as part of this study may make you feel
uncomfortable. Y ou may refuse to answer any of the questions, take a break or stop your

participation in this study at any time.
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Loss of Confidentiality

Any time information is collected; there is apotential risk of loss of confidentiality.
Every effort will be made to keep your information confidential; however, this cannot be

guaranteed.

What are the possible benefits of this study?

If you agreeto take part in this study, there may not be direct benefits to you. The
researchers cannot guarantee that you will benefit from participation in this research.
However, you will receive an evaluation specifically designed to examine depressive
symptoms. The information obtained through this study will be provided to your
physician at Children’s Medical Center who will be able to help you with treatments to

reduce these symptoms.

We hope the information learned from this study will benefit others with depression in
the future. Information gained from this research could lead to better recognition of

depression in adol escents.

What options are availableif | decide not to take part in this research study?
Thisisnot atreatment study. You do not have to be part of it to get treatment for your

condition.

Will | be paid if | take part in thisresearch study?
Yes. Youwill be given a$25.00 gift card to Target at the end of the study if you take

part in this research.

There are no funds available to pay for parking expenses, transportation to and from the
research center, lost time away from work and other activities, lost wages, or child care

expenses.
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Will my insurance provider or | be charged for the costs of any part of this research
study?

No. Neither you, nor your insurance provider, will be charged for anything done only for
this research study (i.e., the Screening Procedures, Experimental Procedures, or

Monitoring/Follow-up Procedures described above).

However, the standard medical care for your condition (care you would have received
whether or not you werein this study) is your responsibility (or the responsibility of your
insurance provider or governmental program). You will be charged, in the standard

manner, for any procedures performed for your standard medical care.

What will happen if | am harmed as a result of taking part in this study?
It isimportant that you report any illness or injury to the research team listed at the top of

this form immediately.

Compensation for an injury resulting from your participation in this research is not
available from the University of Texas Southwestern Medical Center at Dallas or
Children’s Medical Center at Dallas.

Y ou retain your legal rights during your participation in this research.

Can | stop taking part in thisresearch study?
Yes. If you decide to participate and later change your mind, you are free to stop taking

part in the research study at any time.

If you decide to stop taking part in this research study, it will not affect your relationship
with the UT Southwestern staff or doctors. Whether you participate or not will have no
effect on your legal rights or the quality of your health care.

If you are amedica student, fellow, faculty, or staff at the Medical Center, your status
will not be affected in any way.
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Y our doctor isaresearch investigator in this study. S/heisinterested in both your
medical care and the conduct of thisresearch study. At any time, you may discuss your
care with another doctor who is not part of this research study. Y ou do not have to take

part in any research study offered by your doctor.

Will my information be kept confidential ?

Information about you that is collected for this research study will remain confidential
unless you give your permission to share it with others, or if we are required by law to
releaseit. You should know that certain organizations that may look at and/or copy your

medical records for research, quality assurance, and data analysisinclude:

+ UT Southwestern Medical Center

* Representatives of government agencies, like the Food and Drug Administration
(FDA), involved in keeping research safe for people, and

+ TheUT Southwestern Institutional Review Board.

In addition to this consent form, you will be asked to sign an "Authorization for Use and
Disclosure of Protected Health Information." This authorization will give more details
about how your information will be used for this research study, and who may see and/or

get copies of your information.

Whomdo | call if I have questions or problems?

For questions about the study, contact Charlotte Haley at 214-648-4333 during regular
business hours and at 214-648-5555 after hours and on weekends and holidays.

For questions about your rights as a research participant, contact the UT Southwestern
Institutional Review Board (IRB) Office at 214-648-3060.
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SIGNATURES:

YOU WILL BE GIVEN A COPY OF THISCONSENT FORM TO KEEP.

Y our signature below certifies the following:
* You haveread (or been read) the information provided above.
* You havereceived answers to all of your questions and have been told who to call if you have any
more questions.
* You have freely decided to participate in this research.
* You understand that you are not giving up any of your legal rights.

Participant’ s Name (printed)

Participant’ s Signature Date

Legally authorized representative’ s Name (printed)

Legally authorized representative’ s Signature Date

Name of person obtaining consent (printed)

Signature of person obtaining consent Date
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ASSENT OF A MINOR:

| have discussed this research study with my parent or legal guardian and the researchers,

and | agree to participate.

Signature of participant (age 8 through 17) Date
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Study ID Number: Today’s Date: / /

Physician Name:

MDE DIAGNOSTIC CHECKLIST

Current Major Depressive Episode (MDE)?

O Definite O Probable O No

Check ALL symptomsthat apply:

[]
[]
[]

[]
[]
[]
[]
[]
[]
[]

la. Depressed mood most of the day, nearly every day

1b. Irritable mood most of the day, nearly every day

2. Markedly diminished interest or pleasurein all, or almost al, activities most of
the day, nearly every day

3. Significant weight loss, weight gain, or change in appetite nearly every day

4. Insomniaor hypersomnia nearly every day

5. Psychomotor agitation or retardation nearly every day (observable by others)

6. Fatigue or loss of energy nearly every day

7. Fedings of worthlessness or excessive or inappropriate guilt nearly every day

8. Diminished ability to concentrate, or indecisiveness, nearly every day

9. Recurrent thoughts of death, suicidal ideation or a suicidal attempt or plan

For adiagnosis of MDE, one of first 3 symptoms must be present. Five total symptoms
must be present, lasting for at least 2 weeks. Differential diagnoses must be ruled out,
and symptoms must cause significant distress or impairment.
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Table 1. Summary of current measures of depression for adolescents
Scale Type Ages Time needed Reliability Validity Critique Availability
BDI Self-report adolescents 5-10 min I1C: 0.79t0 0.91 Concurrent: 0.49 to 0.73 High false positives; Cost
cognitive symptom
bias
CDI Self-report 7-18 10-20 min IC: 0.59t0 0.88 Concurrent: moderate to high Poor construct Cost
(parent version) TR: 0.38t0 0.87 Convergent: moderate to high validity; better for
Discriminant: poor to variable children
CDRS-R Clinician interview  6-12; also 30-45 min IC: "adequate" Concurrent: 0.75 to 0.92 Overpredicts Cost
usedin IR: 0.80 to 0.96 depression; over-
adolescents TR: 0.81 inclusion of somatic
symptoms
CESD & Self-report children/ 5-10 min IC: 0.75to 0.89 Discriminant: poor to low High false positives; Free of charge
CES-DC (parent version) adolesents TR: 0.51t0 0.57 moderate poor performance
with children
HRSD Clinician interview  adults/ 10-30 min 1C: 0.90 Concurrent: 0.56 Over-emphasis on Free of charge
adolescents IR: "excellent" somatic symptoms;
limited datain
adolescents
MADRS Clinician interview  adults/ 10-20 min Good in adults; Good in adults; very limited data  Very limited datain Free of charge
adolescents very limited data  in adolescents adolescents; lacks
in adolescents somatic and
psychomotor items
MFQ & Self-report 8to 18 5-10 min IC: 0.84 Concurrent: parent version SMFQ does not Free of charge
SMFQ TR: 0.80 excellent; child version good assess suicidality (with permission
Discriminant: good from authors)
PHQ-A Self-report 13-18 10-15 min No data MDD: 73% (sens), 94% (spec) Extensive scoring; no  Free of charge
parent version; no
validation to other
instruments
RADS-2 Self-report 11-20 5-10 min 1C: 0.92 to 0.96 Concurrent: 0.70 to 0.89 Limited clinical data; Cost

(parent version)

TR: 0.80to 0.86

Convergent: 0.70 to 0.89

limited sensitivity

Note. IC = internal consistency; IR = inter-rater reliability; TR = test-retest reliability; BDI = Beck Depression Inventory (Beck & Steer, 1993); CDI = Children's

Depression Inventory (Kovacs, 1992); CDRS-R = Children's Depression Rating Scale--Revised (Pozanski & Mokros, 1999); CES-D = Center for Epidemiological Studies--
Depression scale (Radloff, 1977); CES-DC = Center for Epidemiological Studies--Depression scale-Child version (Weismann et al., 1980); HRSD = Hamilton Rating Scale

for Depression (Warren, 1997); MADRS = Montgomery-Asberg Depression Rating Scale (Montgomery & Asberg, 1979); MFQ = Mood and Feelings Questionnaire
(Angold et al., 1995); SMFQ = short version of the MFQ; PHQ-A = Patient Health Questionnaire for Adolescents (Johnson et al., 2002); RADS-2 = Reynolds Adolescent
Depression Scale, Second Edition (Reynolds, 2002); From Brooks & Kutcher, 2001; Hughes & Melson, 2008; Myers & Winters, 2002; Pavuluri & Birmaher, 2004
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Table 2. Demographic and Clinical Characteristics of Sudy Participants

91

All Subjects
(N=103)

Mean age + SD 13.83+ 24
Aqge group

Child (<11 years) 21 (20.0%)

Adolescent (>12 years) 82 (80.0%)
Gender

Male 51 (49.5%)

Female 52 (50.5%)
Race/Ethnicity

Caucasian 73 (70.9%)

African-American 16 (15.5%)

Asian 1(1.0%)

American Indian 3 (2.9%)

Hispanic 10 (9.7%)
Annual Family Income (n = 98)

Under $15,000 9 (0.9%)

$15,000-$35,000 20 (20.0%)

$35,000-$75,000 34 (34.7.0%)

Over $75,000 35 (35.7%)
Presence of MDE

Definite presence 40 (38.8%)

Probable presence 8 (7.8%)

No presence 55 (53.4%)
Mean CGI-S+ SD 378+ 1.2
Mean C-GAS+ SD 55.92+ 10.4
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Table3. CTT Analysis of the QIDS-A-Cy7(Adolescent), QIDS-A-Cy7(Composite),

and QIDSA-SRy;
QIDS-A-Cy7 QIDS-A-Cyy QIDS-A-SRy7
(Adolescent) (Composite)
(n = 101) (n = 102) (n=102)

Domain Mean Iit Mean lit Mean lit
Sleep 1.74 52 182 A7 2.10 .28
Sad or Irritable Mood 151 .70 1.78 .66 137 .61
Appetite 1.04 .28 .99 .35 141 .33
Concentration/Decision Making 112 55 1.25 .62 1.07 .50
Self View 1.05 .67 127 .65 .99 .52
Thoughts of Death or Suicide .36 49 37 A4 .39 41
General Interest 72 .68 .92 71 .78 54
Energy Level 91 .63 .99 .64 .90 51
Restlessnesg/Agitation 1.00 45 114 48 1.19 .53
Scale Mean 9.46 10.55 10.21
Scale SD 5.68 5.67 5.09
a .84 .84 .78




Table4. CTT Analysis of the CDSRy;

(n=103)

Item Mean lit
Impaired schoolwork 2.95 .66
Difficulty having fun 2.69 .81
Socia withdrawal 2.56 75
Appetite disturbance 2.88 A7
Sleep disturbance 2.20 .64
Excessive fatigue 2.75 71
Physical complaints 1.95 .50
Irritability 3.50 40
Excessive guilt 184 .61
Low self-esteem 3.14 72
Depressed feelings 2.88 .80
Morbid ideas 143 .38
Suicidal ideas 1.72 .58
Excessive weeping 221 .68
Depressed facial affect 194 .61
Listless speech 143 .53
Hypoactivity 1.45 .62
Scale Mean 39.53

Scale SD 15.72

o .92
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Table 5. Observed intercorrelations among measures (above diagonal),
coefficients alpha reliabilities (diagonal), and disattenuated intercorrelations

among measures (below diagonals)

QIDSA-C;; QIDSA- QIDSA-Ciy

(Adolescent) SRy7 (Composite) CDRSR
A
QIDS-A-Cy;
(Adolescent) .84 .69 .88 .78
QIDS-A-SRy; .85 .78 .66 .63
QIDS-A-Cyy
(Composite) >1 82 .84 .89
CDRSR .89 74 >1 .92

Note. Bolded values are coefficients alpha; Italicized values are corrected
(disattenuated) correlations
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Table6. Dimensionality: Obtained and Smulated Eigenvalues for the QIDS A-
C(Adolescent), QIDS A-C(Composite), QIDS-A-SR, and CDRSR

Obtained Eigenvalues

Simulated QIDSA-C QIDS-A-C QIDS-A-
Component Eigenvalues (Adolescent) (Composite) SR
1 1.48 4.05 4.08 3.40
2 1.31 1.13 1.09 121
3 1.20 1.00 .98 1.03

Obtained
Eigenvalues

Simulated
Component Eigenvalues CDRSR
1 1.79 7.83
2 1.62 1.38

3 1.49 112




Table 7. Effect Szesfor Diagnostic Validity Analyses
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Univariate Multivariate
Logistic Logistic
Regression ANOVA Regression MANOVA
Weight on
M odel/Corrected Discriminant

Measure Estimate Sum of Squares Estimate AXis
QIDSA-C 3258+ 4029+ 0286 -.0013
(Adolescent)
QIDSA-C 4628+ 5119%* 0060 0042
(Composite)
QIDS-A-SR .3176** .3351** .1688 .0061
CDRS-R 2317** 5812** .2306* .0077
* p<.00L ** p<.0001



Table 8. Threshold scores, sensitivities, and specificities at four levels of severity for the QIDS-A-C(Adol escent),

QIDS-A-C(Composite), QIDS-A-SR, and CDRSR

QIDS-A-C (Adolescent) QIDS-A-C (Composite) QIDS-A-SR CDRSR
Level Thresh Sens  Spec Thresh  Sens Spec Thresh Sens  Spec Thresh Sens  Spec
Low 5 .38 1.00 6 .33 1.00 6 31 .96 28 31 1.00
Medium 8 .56 .96 9 53 .96 8 51 .93 33 51 1.00
High 12 .76 .87 12 71 91 10 .73 .87 40 71 .98
Very High 17 .93 .33 15 .96 73 15 91 45 49 91 75

Note. Thres = threshold; Sens = sensitivity; Spec = specificity
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Table 9. Depressed and Nondepressed: Total Score Means and Sandard

Deviations
Depressed Nondepressed
N =45 N =50

M (SD) M (SD)
QIDS-A-C(Adolescent) 13.3 (5.5) 6.2 (3.3
QIDS-A-C(Composite) 15.0 (4.5) 6.8 (3.5
QIDS-A-SR 134  (4.6) 75 (3.8)
CDRSR 522 (13.0) 28.4 (7.0
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Table 10. Equated Scale Scores on the QIDS-A-C(Adolescent), QIDSA-
C(Composite), QIDS-A-SR, and CDRSR
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QIDS-A-C QIDS-A-C

® Range (Adolescent) (Composite) QIDS-A-SR CDRSR
-2.00/-2.10 0 0 17
-1.80/-1.90 0 1 1 18
-1.50/-1.60 1 2 2 19
-1.30/-141 2 3 3 20-21
-1.00/-1.10 3 4 4 22-23
-.82/-.92 4 5 5 24-25
-.67/-.73 5 6 26
-.48/-.66 6 7 6 27-29
-.30/-.46 7 8 7 30-31
-.13/-.28 8 9 8 32-34
-.10/.03 9 10 9 35-36
.04/.20 10 11 10 37-40
.23/.36 11 12 11 41-43
.39/.52 12 13 12 44-46
.54/.62 13 14 13 47-48
.67/.77 14 15 14 49-51
.83/.97 15 16 15 52-54
.98/1.00 16 17 16 55-56
1.10/1.20 17 18 17 57-59
1.30 18 19 18 60-61
1.40/1.50 19 20 19 62-64
1.60 20 20 65-66
1.70/1.80 21 21 21 67-69
1.90/2.00 22 22 22 70-71
2.10/2.20 23 23 23 72-73
2.30/2.40 24 24 24 74-75
2.50/2.60 25 25 25 76-77
2.70/2.80 26 26 26 78
2.90/3.20 27 27 27 79-81
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Sad Mood Boundary Function

1480

—p(r>0) ' P
— —plr>1) X
--- plr>2) ;
/
{75 -
/
Z /
£
© i
S / !
& 50 -
1]
[ =
o
o
2
o
251 )

@ (Depression)
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Category Reponse Functions: Adolescent QIDS-A-C (Response Category 0)
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Category Reponse Functions: Adolescent QIDS-A-C (Response Category 1)
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Figure ES.
Category Reponse Functions: Adolescent QIDS-A-C (Response Category 2)
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Figure EA4.
Category Reponse Functions: Adolescent QIDS-A-C (Response Category 3)
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Category Response Functions: Composite QIDS-A-C (Response Category 0)
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Figure E®6.
Category Response Functions: Composite QIDS-A-C (Response Category 1)
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Category Response Functions: Composite QIDS-A-C (Response Category 3)
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Figure EO.
Category Response Functions: Self-Report QIDS-A-SR (Response Category 0)
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Category Response Functions: Self-Report QIDS-A-SR (Response Category 1)
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Figure E11.

Category Response Functions: Self-Report QIDS-A-SR (Response Category 2)
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Figure E12.

Category Response Functions: Self-Report QIDS-A-SR (Response Category 3)
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Figure E13.

Category Response Functions: CDRS (Response Category 0)
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Category Response Functions: CDRS (Response Category 1)
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Category Response Functions: CDRS (Response Category 2)
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Figure E16.
Category Response Functions: CDRS (Response Category 3)
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APPENDIX F
QIDS-A7-C(Parent) Results

Internal consistency was equal for the QIDS-A;7-C(Adolescent) and the QIDS-
A17-C(Composite) (o = 0.84), with a minimal difference for the QIDS-A,;-C(Parent) at a
=0.83. The QIDS-A-C(Parent) correlated highly with the CDRS-R (r = .84). The QIDS-
A-SR correlated least with the QIDS-A-C(Parent) (.58). Correlations between the QIDS-
A-C(Adolescent) and the QIDS-A-C(Parent) were strong (.79). QIDS-A-C(Parent) was
unidimensional for this sample.

The Samgjima |RT parameter estimates for all QIDS-A measures were examined
for the pattern of influence of depression on each domain response (i.e., sad mood). The
self view domain strongly characterized depression on the versions that included
adolescent input (i.e., QIDS-A-SR, QIDS-A-C(Adolescent), and QIDS-A-C(Composite),
but not as much on the parent report (QIDS-A-C[Parent]). Similarly, while sad mood
was most influenced by depression (i.e., highest slope) on the adolescent self report, and
was also strongly influenced on the adolescent QIDS-A-C and the composite QIDS-A-C,
it was not among the three highest slopes (i.e., most influenced by depression) on the
parent report. Specifically, general interest, energy level, and concentration/decision
making were more characterized by depression on the parent report than sad mood. This
difference in parent reported symptoms (i.e., higher for observable symptoms) likely
reflects limitations of parent report in measuring the internalized symptoms of depression
(sad mood, self view).

For diagnostic validity, the QIDS-A-C(Parent) was similarly discriminating
between depressed and nondepressed subjects as the other QIDS-A-C measures, using
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univariate and multivariate analyses. The area under the ROC curve for QIDS-A-
C(Parent) was .902, which was similar to the other measures. In sum, although the parent
input increases reliability slightly, the adolescent’sinput is essential and enough by itself

for purposes of screening.
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