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Development of Three Web-Based Computerized
Versions of the Kiddie Schedule for Affective Disorders
and Schizophrenia Child Psychiatric Diagnostic
Interview: Preliminary Validity Data
Lisa Townsend, PhD, Kenneth Kobak, PhD, Catherine Kearney, MA, Michael Milham, MD, PhD,
Charissa Andreotti, PhD, Jasmine Escalera, PhD, Lindsay Alexander, MPH, Mary Kay Gill, MSN,
Boris Birmaher, MD, Raeanne Sylvester, MSW, Dawn Rice, MS, Alison Deep, MCA,
Joan Kaufman, PhD

Objective: To present initial validity data on three web-based computerized versions of the Kiddie Schedule for Affective Disorders and Schizophrenia
(KSADS-COMP).

Method: The sample for evaluating the validity of the clinician-administered KSADS-COMP included 511 youths 6–18 years of age who were
participants in the Child Mind Institute Healthy Brain Network. The sample for evaluating the parent and youth self-administered versions of the
KSADS-COMP included 158 youths 11-17 years of age recruited from three academic institutions.

Results: Average administration time for completing the combined parent and youth clinician-administered KSADS-COMP was less time than
previously reported for completing the paper-and-pencil KSADS with only one informant (91.9 � 50.1 minutes). Average administration times for the
youth and parent self-administered KSADS-COMP were 50.9 � 28.0 minutes and 63.2 � 38.3 minutes, respectively, and youths and parents rated
their experience using the web-based self-administered KSADS-COMP versions very positively. Diagnoses generated with all three KSADS-COMP
versions demonstrated good convergent validity against established clinical rating scales and dimensional diagnostic-specific ratings derived from the
KSADS-COMP. When parent and youth self-administered KSADS-COMP data were integrated, good to excellent concordance was also achieved
between diagnoses derived using the self-administered and clinician-administered KSADS-COMP versions (area under the curve ¼ 0.89–1.00).

Conclusion: The three versions of the KSADS-COMP demonstrate promising psychometric properties, while offering efficiency in administration
and scoring. The clinician-administered KSADS-COMP shows utility not only for research, but also for implementation in clinical practice, with self-
report preinterview ratings that streamline administration. The self-administered KSADS-COMP versions have numerous potential research and clinical
applications, including in large-scale epidemiological studies, in schools, in emergency departments, and in telehealth to address the critical shortage of
child and adolescent mental health specialists.
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Schizophrenia for school-age children (KSADS-COMP):1 a
clinician-administered version, a self-administered youth
version, and a self-administered parent version. The paper-
and-pencil KSADS was originally developed in 1978 as an
extension of the adult version of the Schedule of Affective
Disorders and Schizophrenia (SADS).2 The paper-and-pencil
version of the KSADS has been translated into more than 30
he American Academy of Child & Adolescent Psychiatry
Number - / - 2019
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different languages and has undergone several revisions, as
reviewed elsewhere.3 The paper-and-pencil version of the
KSADS has been the diagnostic instrument used in multiple
studies sponsored by the National Institutes of Health and
the pharmaceutical industry,4-8 including clinical trials that
evaluated treatments for attention-deficit/hyperactivity dis-
order (ADHD),9,10 oppositional defiant disorder (ODD),11

major depressive disorder (MDD),12,13 anxiety disorders,14

early-onset bipolar disorder,6 schizophrenia,5 posttraumatic
stress disorder (PTSD),15 among many others. Many of the
www.jaacap.org 1
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clinical trials that employed the KSADS have resulted in
changes in pediatric drug labeling by the U.S. Food and
Drug Administration (FDA). It has also been used as a
validation instrument in large-scale epidemiological studies of
psychiatric disorders in youths.16-18

Standardized interviews such as the KSADS are asso-
ciated with increased identification of suicidal ideation and
disorders underreported in unstructured assessments.19,20

The paper-and-pencil KSADS has demonstrated superior
diagnostic accuracy compared with traditional unstructured
diagnostic assessments, particularly for complex, highly co-
morbid cases in outpatient, emergency department, and
inpatient settings.21,22 Furthermore, prior work has shown
that computerized versions of paper-and-pencil scales are
superior to the paper-and-pencil versions, with branching
and scoring errors minimized when computerized assess-
ment instruments are used.23-25

The paper-and-pencil version of the KSADS was
designed to assess present and past symptoms according to
DSM-IV criteria.1 It is a semistructured diagnostic interview
with probes that evaluate specific symptoms using objective
criteria regarding symptom intensity and frequency. The
probes for each symptom included in the instrument are
designed to be used flexibly, giving interviewers ample
leeway for clarifying questions and probing further as
needed to score individual items.

The paper-and-pencil KSADS consists of three primary
components: 1) an unstructured introductory interview, 2)
a diagnostic screening interview, and 3) supplements to
finalize the criteria required for each diagnosis. The un-
structured introductory interview gathers demographic in-
formation; family composition and history of psychiatric
illness data; a brief description of the presenting problem;
history of prior mental health treatment; and general in-
formation about the child’s interests and adaptive func-
tioning (hobbies, friendships, behavior and performance at
school), with new questions added to the unstructured
introductory interview of the KSADS-COMP about
bullying, sexual orientation, and gender identification. The
introductory interview is a critical component of the
KSADS because it helps to establish rapport, generate hy-
potheses about likely relevant diagnoses, and establish a
context to elicit symptoms and evaluate the child’s func-
tioning. The diagnostic screening interview surveys two to
four symptoms of each disorder assessed in the KSADS,
with skip out criteria that determine if the supplements for
those disorders should be administered. The screen inter-
view is designed to provide a good diagnostic overview and
when completed in its entirety before moving to the sup-
plements greatly facilitates differential diagnoses. Diagnostic
supplements are then administered in the chronological
2 www.jaacap.org
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order in which probable diagnoses emerged except when the
onset of one disorder (eg, a substance use disorder) may
have influenced the presentation of the other diagnosis (eg,
mood disorder).

All three versions of the KSADS-COMP have
retained the three primary components of the paper-and-
pencil KSADS—the unstructured introductory interview,
the screen interview, and the diagnostic supplements.
However, four major changes were made in developing
the three KSADS-COMP versions. First, the instrument
was updated to reflect DSM-5 diagnostic criteria; second,
the instrument was computerized, including automated
scoring algorithms and data capture features; third, the
KSADS-COMP was designed to generate both categorical
diagnoses and diagnosis-specific dimensional rating scales
of current symptoms; and fourth, the scoring criteria were
modified so that the response options for all current
symptoms are scored using the same standardized 5-point
rating scale. The frequency of all current symptoms over
the past 2 weeks is now rated on one common metric in
all three versions of the KSADS-COMP (eg, not at all,
rarely, several days, more than half the days, and nearly
every day). The threshold for clinical significance varies
depending on the item. For example, the threshold for
failure to fulfill a major role obligation associated with
substance use (eg, missing school due to substance use) is
lower than the threshold for depressive irritability, given
that missing school “rarely” or only once during a 2-week
period can signal a potential substance misuse disorder,
whereas the threshold for irritability in the depressive
disorders section is “more than half the days.” The paper-
and-pencil version of the KSADS has unique scoring
criteria for every item, making training and establishing
reliability in administration problematic.

Questions included in the KSADS-COMP were written
at a sixth grade Flesch-Kincaid level. Some of the probes
included in the KSADS-COMP were modified from the
paper-and-pencil version of the KSADS; some were devel-
oped by the investigative team; and as in the development of
past versions of the KSADS, others were developed with
input from experts in the field (see Acknowledgments sec-
tion for list of experts who provided input on the devel-
opment and/or refinement of KSADS-COMP probes and/
or scoring criteria).

The three versions of KSADS-COMP assess the same
set of diagnoses contained in the DSM-5–updated version
of the paper-and-pencil KSADS,26 including mood disor-
ders (MDD, persistent depression, mania, hypomania,
cyclothymia, bipolar disorders, and disruptive mood dys-
regulation disorder), psychotic disorders (schizoaffective
disorders, schizophrenia, schizophreniform disorder, brief
Journal of the American Academy of Child & Adolescent Psychiatry
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psychotic disorder), anxiety disorders (panic disorder,
agoraphobia, separation anxiety disorder, simple phobia,
social anxiety disorder, selective mutism, generalized anxiety
disorder [GAD], obsessive-compulsive disorder), neuro-
developmental disorders (ADHD, autism spectrum disorder,
transient tic disorder, Tourette’s disorder, chronic motor or
vocal tic disorder), behavioral disorders (conduct disorder
[CD], ODD), eating and elimination disorders (enuresis,
encopresis, anorexia nervosa, bulimia, binge eating disorder),
trauma- or stressor-related disorders (PTSD, adjustment
disorders), and alcohol use and substance use disorders as
well as numerous other specified diagnoses when full criteria
for these diagnoses are not met.

With the three versions of KSADS-COMP, a variety of
reports are available to the clinicians in real time. The
Symptoms/Comments Report provides a detailed listing of
each symptom item administered and responses of the
youth and caregiver to each item. All comments written
throughout by the clinician, parent, or youth can also be
printed using this report. This is useful for summarizing
information about how individuals describe their symptoms
(eg, “I feel like a volcano sometimes”), capturing informa-
tion about specific events (eg, reports of adverse childhood
experiences), and details about clinically significant behav-
iors (eg, suspensions). The Diagnosis Report provides cur-
rent and past diagnoses; their associated ICD-10 codes; a list
of all threshold level symptoms; and information about
whether the diagnosis is current, past, or in partial remis-
sion. The Diagnostic Report also provides a comprehensive
list of all suicidality items and a rating according to the
Columbia Classification Algorithm of Suicide Assessment
(C-CASA),27 as recommended for FDA clinical trials.
Additional unique features of the clinician-administered and
self-administered versions of the KSADS-COMP are
described in “Methods.”

This article describes two studies. The first study
examined the validity of the clinician-administered version
of the KSADS-COMP, and the second study examined the
validity of the parent and youth self-administered versions
of the KSADS-COMP.

METHOD: STUDY ONE: VALIDATION OF
CLINICIAN-ADMINISTERED KSADS-COMP
Procedures
The sample for the initial validation study of the clinician-
administered KSADS-COMP comprised participants from
the Child Mind Institute Healthy Brain Network (HBN)
initiative, which includes the clinician-administered
KSADS-COMP and a number of other relevant clinical
assessments in its standard assessment battery.28 Subjects
recruited for the HBN initiative before October 2018 who
Journal of the American Academy of Child & Adolescent Psychiatry
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had the clinician-administered KSADS-COMP with both
informants and all the relevant ratings scales were included
in this report. HBN is a large-scale data collection effort
(target N ¼ 10,000) focused on the generation of an open
resource for studying child and adolescent mental health
(see HBN website at http://fcon_1000.projects.nitrc.org/
indi/cmi_healthy_brain_network/index.html for details). A
data sharing agreement was signed allowing for the sharing
of de-identified data for the purposes of examining the
validity of the KSADS-COMP, and the use of the de-
identified data included in this article was approved by
the Johns Hopkins Institutional Review Board.

Participants
A total of 511 English-speaking youth and parent dyads
from the HBN initiative were assessed using the clinician-
administered KSADS-COMP interview by two doctoral-
level clinicians. According to the clinician-administered
KSADS-COMP, 75 youths had no psychiatric diagnosis,
with an overrepresentation of children with psychopathol-
ogy contained in the community-based HBN cohort given
incentives for recruitment, include free psychiatric and
learning assessments and referrals for services when clinically
indicated. The average age for the sample was 11.8 years
(SD 2.7), and youths ranged in age from 6 to 18 years at the
time of the interview. There were 307 boys (60%). Of the
sample, 62% identified as white (N ¼ 317), and 19.5%
identified as Hispanic. Only 63% of caregivers reported
income data that were scored categorically based on income
earnings below and above $90,000, with 53% of those
reporting income data above this threshold.

Measures
Clinician-Administered KSADS-COMP. The clinician-
administered KSADS-COMP was administered to parent
and youth participants by the same clinician. The parent
interview was completed first if the youth was a preado-
lescent; the order was reversed if the youth was an adoles-
cent. With the clinician-administered KSADS-COMP, as
with the paper-and-pencil version of the KSADS, final di-
agnoses were based on consensus ratings integrating infor-
mation derived from the parent and youth interviews. In
general, greater weight is given to the youth’s reports of
internalizing symptoms and the caregiver’s report of exter-
nalizing symptoms, although latitude in clinical judgment is
allowed.

In addition to having the three primary components of
the paper-and-pencil KSADS discussed in the introduction
(the unstructured introductory interview, the screen interview,
and the diagnostic supplements), the clinician-administered
KSADS-COMP includes computerized youth and parent
www.jaacap.org 3
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preinterview self-report ratings of the screen interview items to
streamline the administration of the clinical interview.
Figure 1 depicts a screenshot of the clinician-administered
KSADS-COMP interface. The figure shows the screen that
appears when the clinician is administering the parent inter-
view. The screenshot shows the youth’s interview response in
the upper left corner, the parent’s preinterview response in the
upper right corner, and the clinician’s response options in the
center of the screen. All symptoms in the KSADS-COMP are
initially surveyed for severity over the past 2 weeks. If a
threshold level response is provided, the KSADS-COMP
interview progresses to inquire about the next symptom; if
a subthreshold response is given, the interviewer is prompted
to inquire about the lifetime occurrence of the symptom, with
the presence of past symptoms rated dichotomously.
Threshold criteria are presented below the response options,
allowing the clinician to determine what responses will be
above and below threshold for that symptom. In addition, as
highlighted by the red arrow on the screen, there is also a
Comments dropdown option associated with each item that
allows clinicians to write notes throughout the interview.
FIGURE 1 Kiddie Schedule for Affective Disorders and Schizoph
Clinician-Administered Interview Interface

Note: This screenshot of the KSADS-COMP shows the clinician-administered parent in
preinterview self-report ratings in the upper right corner. The availability of these data
comments section, which can be expanded if the clinician wishes to make notes in resp
and the KSADS-COMP.

4 www.jaacap.org
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The instructions for the clinician-administered
KSADS-COMP are similar to the instructions for the
paper-and-pencil KSADS. The KSADS-COMP is likewise
a semistructured instrument and designed to be adminis-
tered in a conversational style. Whereas fewer sample
probes are included in the computer version, clinicians are
told they do not need to recite the probes verbatim, that
they are free to make stylistic changes and incorporate
language generated by the parent or youth when con-
ducting the interview, and that they need only ask as many
questions as is necessary to score each item. In addition,
information learned in the unstructured introductory
interview can be used to further probe individual items.

Current threshold level and past “ever” responses will
trigger the supplement for a given disorder to appear at the
bottom of the dashboard. As in the paper-and-pencil version
of the KSADS, the supplements include the necessary
follow-up questions to determine if diagnostic criteria for
the disorder are met, if more than one episode of the dis-
order was experienced, and if the current disorder is in
partial remission.
renia Computerized Version (KSADS-COMP) Screenshot—

terview screen with teen interview responses in the upper left corner and parent
help to streamline the diagnostic interview. The red arrow calls attention to the
onse to this item. See the text for a more complete description of this screenshot
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Figure 2 shows a screenshot of the diagnostic dashboard
of the clinician-administered KSADS-COMP and high-
lights several additional features of the user interface. The
diagnostic interview dashboard appears once the unstruc-
tured introductory interview of the KSADS-COMP has
been completed. The screen modules are shown in the top
two thirds of the figure. Screening modules that have not
been administered appear in green; completed modules
appear in gray. Thus, clinicians can determine at a glance
the screen modules that have and have not been completed.
The bottom third of the figure depicts the supplement
modules that should be completed because threshold level
responses were given in the screen interview, alleviating the
need for clinicians to track which supplements should be
administered after the screen interview is completed. All
modules of the KSADS-COMP do not need to be adminis-
tered; there is a “choose as you go” option for clinicians. For
example, if a clinician has prior diagnostic information for a
youth and wishes to assess for only a specific disorder or if the
preinterview ratings completed by the parent and youth
suggest the likely presence of just one disorder, that one
module can be selected independently of the other diagnostic
modules. This feature greatly enhances the efficiency and
versatility of the clinician-administered KSADS-COMP for
application in a variety of clinical settings.
FIGURE 2 Clinician-Administered Kiddie Schedule for Affective D
COMP) Dashboard—Screen Modules and Activated Supplements

Note: This screenshot shows the dashboard of the clinician-administered KSADS-COMP
completed. All the screen interview modules are depicted on the top two thirds, and
complete description of this screenshot.
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Validation Measures. The measures used to validate the
diagnoses generated with the clinician-administered
KSADS-COMP are identical (eg, Child Behavior Check-
list, Screen for Child Anxiety and Related Emotional Dis-
orders) or comparable (eg, Child Depression Inventory vs.
Mood and Feelings Questionnaire) to the measures used to
validate the paper-and-pencil KSADS.1

The Mood and Feelings Questionnaire (MFQ) (long
form) is a 33-item (child report) or 34-item (parent report)
well-validated scale that measures depressive symptoms in
youths 6 to 17 years of age, with individual items rated on a
0 (“Not true”) to 2 (“True”) point rating scale.29-33 MFQ
total scores were used in the current report to validate
clinician-administered KSADS-COMP depressive disorder
diagnoses.

The Screen for Child Anxiety Related Emotional
Disorders (SCARED) is a 41-item instrument that mea-
sures anxiety disorder symptoms in children and adoles-
cents via youth and parent report using a point rating scale
(0–2).34-36 The parent and youth SCARED Total Score
and GAD scale scores were used in the current report for
analytic purposes.

The Child Behavior Checklist (CBCL) is one of the
most widely used instruments for measuring behavioral and
emotional psychopathology in youths.37-39 The Attention
isorders and Schizophrenia Computerized Version (KSADS-

interview. The dashboard appears once the unstructured introductory interview is
a sample of activated supplements are depicted below. See the text for a more
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Problem, Rule Breaking, and Aggressive Behavior stan-
dardized scale scores were used in the current report to
validate behavioral diagnoses generated with the clinician-
administered KSADS-COMP.

Data Analyses
Univariate descriptive statistics were calculated to characterize
study participants and to evaluate the frequencies of DSM-5
current and lifetime diagnoses generated with the KSADS-
COMP. Current diagnoses included current and partially
remitted episodes of disorders. For analytic purposes, four
diagnostic categories were generated for youths who met
criteria for the following current disorders: any depressive
disorders, any anxiety disorders, ADHD, and ODD or CD.
To assess convergent validity of the categorical diagnoses
generated with the clinician-administered KSADS-COMP,
Wilcoxon rank sum tests were used. Youths who met current
criteria for a particular category of disorder were compared
with youths with no lifetime history of a disorder in that
category on the measures assessing symptoms of that disorder.
Nonparametric statistics were used given that the outcome
measures were non–normally distributed. Spearman rank
correlation coefficients were also calculated to evaluate the
associations between the standardized symptom measures
(MFQ, SCARED, and CBCL subscales) and the KSADS-
COMP dimensional rating scales associated with these dis-
orders; Table S1 (available online) lists items included in each
KSADS-COMP diagnostic-specific dimensional rating scale
examined in this report.

RESULTS: STUDY ONE: VALIDATION OF
CLINICIAN-ADMINISTERED KSADS-COMP
Clinician-Administered KSADS-COMP Current and
Lifetime Diagnoses
Rates of current diagnoses are depicted in Table 1. Lifetime
rates of diagnoses were as follows. A total of 66 (13%)
youths met criteria for a lifetime depressive disorder; di-
agnoses included MDD (n ¼ 45), persistent depressive
disorder (n ¼ 6), and other specified depressive disorder
(n ¼ 17). A total of 213 (42%) youths met criteria for a
lifetime anxiety disorder, including panic disorder (n ¼ 4),
other specified panic disorder (n ¼ 8), agoraphobia (n ¼
18), separation anxiety (n ¼ 52), other specified separation
anxiety disorder (n ¼ 15), social anxiety (n ¼ 81), specific
phobia (n ¼ 80), GAD (n ¼ 92), other specified GAD (n ¼
6), obsessive-compulsive disorder (n ¼ 36), and other
specified obsessive-compulsive disorder (n ¼ 1). A total of
339 (66%) youths met criteria for a lifetime ADHD diag-
nosis. Of these, 278 youths met full criteria for current
ADHD, 11 met criteria for ADHD in partial remission, 24
6 www.jaacap.org
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met criteria for other specified ADHD, and 26 met criteria
for past ADHD. A total of 99 (19%) youths met criteria for
a lifetime ODD, and 21 youths (4%) met lifetime criteria
for CD (16 childhood onset and 5 adolescent onset). Fre-
quencies for the other disorders assessed with the KSADS-
COMP were much lower than the above-described
depressive, anxiety, and behavior disorders and are not
presented here.

Convergent Validity Data
Table 1 presents the means and standard deviations for
youth and parent reports on the MFQ, SCARED, and
CBCL subscales for youths with a current diagnosis of a
particular category of disorder and youths with no lifetime
history of a disorder in that category. Youths with a current
diagnosis differed significantly from youths without a his-
tory of that given disorder on all standardized scales (p <
.0001, all analyses).

Correlations Between Standardized Clinical Rating
Scales and Clinician-Administered KSADS-COMP
Dimensional Scales and Associations Between Clinician-
Administered KSADS-COMP Dimensional Scales and
Diagnostic Group Assignment
As noted previously, Table S1 (available online) lists items
included in each of the KSADS-COMP diagnostic-specific
dimensional rating scales examined in this report. The
dimensional scales for these analyses were derived from the
consensus ratings that integrated parent and youth reports.
The KSADS-COMP 3-item depression scale derived from
the consensus ratings correlated significantly with the
youth (rS ¼ .25, p < .001) and parent (rS ¼ .40, p < .001)
MFQ scores; the KSADS-COMP 1-item GAD consensus
ratings scale correlated significantly with the youth (rS ¼
.33, p < .001) and parent (rS ¼ .43, p < .001) total
SCARED scores and the youth (rS ¼ .37, p < .001) and
parent (rS ¼ .45, p < .001) SCARED GAD subscale
scores; the KSADS-COMP 4-item consensus ADHD scale
correlated significantly with the CBCL Attention Problem
subscale (rS ¼ .59, p < .001); and the KSADS-COMP 2-
item ODD consensus ratings scale correlated significantly
with the CBCL rule breaking (rS ¼ .56, p < .001) and
aggressive behavior (rS ¼ .61, p < .001) subscales.
Table S2 (available online) provides means and standard
deviations for the clinician-administered KSADS-COMP
dimensional scales for each diagnostic group. For each
disorder, youths with a positive current diagnosis scored
significantly higher on the corresponding dimensional
scale than youths who did not meet criteria for that diag-
nosis, suggesting the clinical utility of the screen items
included in the scales.
Journal of the American Academy of Child & Adolescent Psychiatry
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TABLE 1 Criterion Validity Data for Clinician-Administered Kiddie Schedule for Affective Disorders and Schizophrenia
Computerized Version Current Diagnostic Groups on Standard Clinical Measures (N ¼ 511)

DSM-5 Current Diagnoses Standardized Measure
Diagnosis Positive,

Mean (SD)

Diagnosis
Negative,
Mean (SD) Z and p

Depressive disorders (n [ 26) MFQ-C 30.69 (18.25) 12.61 (9.64) Z [ L5.32; p < .0001
MFQ-P 23.27 (12.48) 8.43 (8.18) Z [ L5.89; p < .0001

Anxiety disorders (n [ 158) SCARED-C total score 31.71 (19.08) 20.63 (15.06) Z [ L6.15; p < .0001
SCARED-P total score 23.16 (13.17) 10.30 (8.48) Z [ L10.46; p < .0001

ADHD (n [ 313) CBCL attention problems 66.53 (9.73) 56.07 (7.31) Z [ L12.12; p < .0001
ODD/CD (n [ 78) CBCL rule breaking 63.81 (7.56) 54.61 (6.00) Z [ L9.36; p < .0001

CBCL aggressive behavior 68.41 (8.93) 55.66 (7.14) Z [ L10.55; p < .0001

Note: Youths with positive current diagnoses scored greater than youths without positive diagnoses on each of the standard clinical rating scales,
providing convergent validity of the diagnoses generated with the clinician-administered KSADS-COMP. Wilcoxon rank sum tests were used to
evaluate the differences between KSADS-COMP positive and negative diagnostic groups on the standardized measures. Boldface indicates significant
results. ADHD ¼ attention-deficit/hyperactivity disorder (cutoff score ¼ 65); C ¼ Child; CBCL ¼ Child Behavior Checklist; KSADS-COMP ¼ Kiddie
Schedule for Affective Disorders and Schizophrenia Computerized Version; MFQ ¼ Mood and Feelings Questionnaire (cutoff score ¼ 27); ODD/CD ¼
oppositional defiant disorder/conduct disorder (cutoff score ¼ 65); P ¼ Parent; SCARED ¼ Screen for Child Anxiety Related Emotional Disorders
(cutoff score ¼ 25).

DEVELOPMENT OF THE KSADS-COMP

707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765

766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
METHOD: STUDY TWO: VALIDATION OF
PARENT AND YOUTH SELF-ADMINISTERED
KSADS-COMPS
Participants
A total of 158 youth and parent dyads were recruited
from three university and clinical sites to validate the self-
administered KSADS-COMPs: Kennedy Krieger Insti-
tute (KKI) and other Johns Hopkins child and adolescent
psychiatry mental health programs (n ¼ 39), Western
Psychiatric Institute and Clinic (WPIC) at University of
Pittsburgh Medical Center (n ¼ 71), and the Child Mind
Institute (CMI) (n ¼ 48), with all the youths from CMI
who participated in the validation of the self-administered
KSADS-COMP also participants in study one, the vali-
dation of the clinician-administered KSADS-COMP.
A subset of 106 youths who completed the self-
administered KSADS-COMP also completed a second
research visit to complete the clinician-administered
KSADS-COMP (see “Procedures” below regarding se-
lection criteria for completing the second assessment).
Inclusion criteria across the sites were 1) 11 to 17 years of
age, 2) parent available and willing to participate in the
research, and 3) fluent in English. At the KKI and Johns
Hopkins sites, all participants were required to be
receiving mental health services for study participation; at
WPIC, normal controls were recruited from the offspring
of healthy controls participating in the Bipolar Offspring
Study (BIOS) (n ¼ 30; grant MH060952; PI: B.B.), and
youths with psychopathology were recruited from the
BIOS study and WPIC outpatient clinics; and at CMI,
subjects were recruited from a pool of youths consenting
Journal of the American Academy of Child & Adolescent Psychiatry
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for the HBN initiative who also agreed to participate in
the KSADS-COMP study.

Subject Characteristics
A total of 158 adolescents (n ¼ 82 [52%] boys, n ¼ 76
[48%] girls) and their parents completed the self-
administered KSADS-COMPs. The mean age of youths
was 13.8 years (SD 1.7). The sample was 54% white (n ¼
86); 31% African American (n ¼ 49); 8% Hispanic or
Latino (n ¼ 13); 1% each for American Indian or Alaskan
Native (n ¼ 1), Asian (n ¼ 1), and Native Hawaiian or
other Pacific Islander (n ¼ 2); and 3% other (n ¼ 5) (note
percentages equal more than 100%, as subjects could
choose more than one racial identity). Of youths, 92% were
living with a biological parent. The subset of 106 youths
who also completed the clinician-administered KSADS-
COMP had an average age of 13.7 years (1.7); exactly 50%
of the subsample (n ¼ 53) was male, and 65% (n ¼ 69)
were white.

Procedures
Given the well-documented tendency for informants to
attenuate symptom reports on retest,40 to avoid systematic
bias in results examining the concordance between the self-
administered and clinician-administered KSADS-COMP,
at the first study visit half the subjects were randomly
assigned to complete the adolescent and parent self-
administered KSADS-COMP, and half the subjects were
randomly assigned to complete the clinician-administered
KSADS-COMP. Only subjects who met criteria for
MDD, a bipolar diagnosis, ADHD, ODD or CD, PTSD,
www.jaacap.org 7
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a substance use disorder, or no lifetime diagnoses during
the first assessment were invited for a second study visit to
complete the alternate (eg, self-report vs. clinician-
administered) version of the KSADS-COMP. Among the
youths included in the reassessment sample, 53% (56 of
106) completed the self-administered version of the
KSADS-COMP at the initial assessment. The standardized
clinical assessment measures were completed at the
conclusion of the first study visit, after completion of
either the self-administered or clinician-administered
KSADS-COMP. Parents and youths were each compen-
sated $50 for completion of the first KSADS-COMP as-
sessments, and each received an additional $75 if invited
back to complete the second interview. Compensation for
travel was also provided.

When completed second, the clinician-administered
KSADS-COMP assessments were conducted blinded to
initial self-administered KSADS-COMP diagnoses and all
standardized clinical assessment measures completed during
the first visit. The second KSADS was completed within 3
weeks of the initial assessment for 98% of the cases (mean
duration between KSADS-COMP assessments: 9.78 days;
SD 6.33; range, 1–39 days). All study procedures received
approval by the Institutional Review Boards at each of the
participating sites.

Measures
Self-Administered KSADS-COMP. The self-administered
versions of the KSADS-COMP are designed for youths
age 11 and older. Similar to the clinician-administered
KSADS-COMP, the self-administered versions of the
instrument contain the same three primary components
of the paper-and-pencil KSADS, the introductory inter-
view, the screening interview that evaluates key symptoms
from each of the disorders covered in the KSADS, and
supplements that are administered for each diagnosis with
above threshold scores on the screening items of that
diagnosis, in order to thoroughly evaluate the disorders
according to DSM-5 criteria. The youth and parent self-
report versions are administered to each informant sepa-
rately. The self-administered KSADS-COMP can be
completed on-site or remotely, but was completed on-site
for the current investigation.

The self-administered KSADS-COMP was designed to
emulate the probing done by a trained clinician. As such, it
contains the same probes, response options, and scoring and
branching logic as the clinician-administered KSADS-
COMP. For example, if a child endorsed long-standing
difficulties with inattention and ADHD symptoms and
endorsed difficulties with concentration when completing
the depression supplement, the child would be presented
8 www.jaacap.org
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with a question that asks whether the concentration diffi-
culties got worse with the onset of the depressed mood. As
another example of how the instrument was designed to
emulate the probing done by a trained clinician, if the child
endorsed a history of bullying and paranoid thoughts that
others are out to get them, a question would be asked to
determine if the child feels it is just those who have been
bullying them that are out to get them or if the paranoid
ideation is more pervasive.

The parent version of the KSADS-COMP is just text-
based. Questions in the youth self-report version are
administered with prerecorded video clips to facilitate
administration, and youths can choose a male (K.K.) or
female (J.K.) interviewer; Figure S1 (available online)
shows a screenshot of the youth report self-administered
KSADS-COMP. Youths also have the option to turn
off the video clips and simply read the probes. Parents
and youths have the ability to add comments at any time
to clarify their answers by either typing in or, with tablets,
writing in with a stylus.

There is a suicide and homicide alert system that con-
tacts the clinician via text or e-mail if a respondent reports
suicidal or homicidal ideation when completing the self-
administered KSADS-COMP and an option to omit these
items if the interview is being administered without a
clinician on-site. Reports for the self-administered KSADS-
COMP are likewise available to the clinician immediately,
listing the diagnoses for which the youth met criteria; the
symptoms endorsed, including homicidality and suicidality
items; C-CASA ratings; and all notes written in the com-
ments sections.

Clinician-Administered KSADS-COMP. As described un-
der “Method” for study one, the clinician-administered
KSADS-COMP is a computerized diagnostic interview
derived from the paper-and-pencil KSADS. All interviewers
for study two were licensed clinicians with extensive expe-
rience administering the paper-and-pencil KSADS who
received a didactic training session by one of the authors
(J.K.) on the administration of the KSADS-COMP and had
the opportunity to experiment with the computer program
before the initiation of the investigation. To establish
interrater reliability across sites, the eight assessors (eg, two
at CMI, four at UPMC, two at KKI) scored all the screen
items on two mock patient interviews that were video
recorded, with parent and youth preinterview ratings
available to assessors during the administration. On the first
interview, all eight raters scored 94% (154 of 163) of the
items identically, and the eight raters agreed if the items
were at or above the clinical threshold for 97.5% (159 of
163) of the items. In rating the second interview, all eight
Journal of the American Academy of Child & Adolescent Psychiatry
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raters scored 96% (154 of 160) of the items identically, and
the eight raters agreed if the items were at or above the
clinical threshold for 98% (157 of 160) of the items.
Although diagnostic concordance was not determined, as
diagnoses are computer generated based on scores of indi-
vidual KSADS-COMP items, diagnostic concordance
would thus be expected to be comparably high.

System Usability Scale. User satisfaction with the technical
aspects of the self-report versions of the KSADS-COMP
was assessed using the System Usability Scale (SUS).41,42

The SUS is a well-validated scale for assessing usability
across diverse types of user interfaces (eg, tablet, desktop,
interactive voice response, cell phone), with good internal
consistency reliability (coefficient a ¼ .91).43 The SUS
contains 10 items covering different aspects of the user’s
experience with the technology (eg, “I thought the com-
puter interview was easy to use”; “The features of the
computer interview were too complex”; “I would take a
computer interview designed like this again”). Each item is
rated on a 5-point scale, with anchor descriptions provided
for the endpoints (1 ¼ strongly disagree, 5 ¼ strongly
agree). A global rating of user-friendliness is also obtained.

User Satisfaction Questionnaire. The User Satisfaction
Questionnaire has been used in prior studies to assess
satisfaction with computer-administered versions of mental
health assessments (see scale items listed in Table 2).44

Users rated their experience on a 4-point scale (strongly
agree, agree, disagree, strongly disagree) and were asked if
they would be willing to be interviewed with the self-report
KSADS-COMP again and whether they preferred to be
asked these types of questions by computer or clinician or if
they had no preference.

Patient Health Questionnaire. The 9-item Patient Health
Questionnaire (PHQ-9) is a scale designed to measure key
symptoms of depression. Initially developed to screen for
depressive disorder among adults in primary care,45 the scale
has also demonstrated good psychometric properties among
adolescents.46 Response options range from 0 (not at all) to
3 (nearly every day).

Brief Child Mania Rating Scale Parent and Child
Report. The 10-item Brief Child Mania Rating Scale
(BCMS) was used in the current report; the BCMS
demonstrates similar psychometric properties and per-
formance as the long version of the Child Mania Rating
Scale.47 Response options range from 0 (never/rare) to 3
(very often). The original 21-item Child Mania Rating
Scale scale was designed to measure symptoms of bipolar
spectrum illness. It has good psychometric properties and
reliably distinguishes between symptoms of bipolar
Journal of the American Academy of Child & Adolescent Psychiatry
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disorder, characteristics of ADHD, and ratings of normal
controls.48

GAD Scale. The 7-item GAD-7 youth report instrument is
designed to measure key symptoms of GAD. Response
options range from 0 (not at all) to 3 (nearly every day).49

Strengths and Weaknesses of ADHD Symptoms and
Normal Behavior Scale (SWAN). The Strengths and
Weaknesses of ADHD Symptoms and Normal Behavior
Scale (SWAN) was designed to measure parent-reported
symptoms of ADHD (18 items) and ODD (12 items).50

Items are positively worded in order to measure youths’
strengths as well as weaknesses. For example, parents are
asked, “Compared to other children, how does your child
do the following: .” and “give close attention to detail and
avoid careless mistakes.” Response options for the scale
allow for scoring of strengths and weaknesses and range
from �3 (far above average) to 3 (far below average).

Primary Care PTSD Screen. The Primary Care PTSD
screen is a 4-item instrument with dichotomized response
options (yes/no) of core PTSD DSM-5 symptoms that was
developed for adults, but has been shown to be an effective
screening tool in adolescents as well.51,52 One point is
assigned for each “yes” answer.

Data Analyses
Univariate statistics were used to examine demographic char-
acteristics, examine responses to the user satisfaction scales,
and describe the frequencies of selected diagnoses. Bivariate
statistics examined associations between selected diagnostic
groups attained on the parent and youth self-report interviews
and the standardized assessment instruments and KSADS-
COMP dimensional rating scales. Given that most of the
outcome measures were non–normally distributed, nonpara-
metric statistics were used to examine differences between
diagnostic groups and associations between scales. Percent
agreement, Cohen’s k,53 and Gwet’s first-order agreement
coefficient (AC1) statistics54 were calculated to examine
concordance between parent and youth self-report and
clinician-generated diagnoses for selected current psychiatric
disorders, with both Cohen’s k and Gwet’s AC1 statistics
calculated, as Gwet’s AC1 is less affected by prevalence and
marginal probability than Cohen’s k.53-55

Given the expected and observed high rates of informant
variance, multinomial logistic regression analyses were con-
ducted to derive weights for integrating parent and youth data
from the self-administered KSADS-COMP to predict di-
agnoses derived from the clinician-administered KSADS-
COMP, with the items selected for entry in the regression
models from the self-administered KSADS-COMP data
www.jaacap.org 9
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TABLE 2 Satisfaction Ratings With Self-Administered KSADS-COMP

Item

Youth Responses Parents Responses

Mean (SD)
Percent Agree or
Strongly Agree Mean (SD)

Percent Agree or Strongly
Agree

1. I was comfortable answering
questions on the computer

3.3 (0.7) 91% 3.6 (0.5) 99%

2. The questions were clearly
stated and understandable

3.2 (0.9) 85% 3.5 (0.6) 94%

3. The computer did a good job
asking me about my feelings

3.2 (0.7) 90% 3.4 (0.6) 96%

4. I felt less embarrassed
answering these questions on
the computer than I would
have with a clinician

2.8 (1.0) 71% 2.6 (1.0) 54%

5. I found the computer interview
to be a helpful process to go
through

3.2 (0.7) 89% 3.4 (0.6) 96%

Note: Overall, both parents and youths felt comfortable answering the questions via computer, found the questions clearly stated, and found the
interview a helpful process. Satisfaction rating scale: 1 ¼ strongly disagree, 2 ¼ disagree, 3 ¼ agree, 4 ¼ strongly agree. KSADS-COMP ¼ Kiddie
Schedule for Affective Disorders and Schizophrenia Computerized Version.
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generated by the clinical experience of the investigators.
Receiver operating characteristic curve analyses were then
conducted to determine the accuracy of the multinomial
logistic models generated using the self-administered
KSADS-COMP data in predicting clinician-derived
diagnoses.

RESULTS: STUDY TWO: VALIDATION OF
PARENT AND YOUTH SELF-ADMINISTERED
VERSIONS OF KSADS-COMP
Administration Time Self-Administered and Clinician-
Administered KSADS-COMP
The mean (SD) interview duration times for the parent and
youth self-report KSADS-COMP were 63.15 (38.3) mi-
nutes and 50.92 (28.0) minutes, respectively. The self-
administered KSADS-COMP was completed by 81% of
the parents and 90% of the youths within 90 minutes. The
parent and youth portions of the clinician-administered
KSADS-COMP had mean (SD) duration times of 50.3
(29.9) minutes and 41.5 (28.5) minutes, respectively, with
the combined parent and youth clinician-administered
KSADS-COMP completed in less than 1 hour for 31%
of the dyads, less than 90 minutes for 59.4% of the dyads,
less than 2 hours for 75.5% of the dyads, and less than 3
hours for 95.3% of the dyads.

User Satisfaction
Both youths and parents expressed high satisfaction with the
technical features of the self-administered KSADS-COMP;
10 www.jaacap.org
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on the SUS, the mean parent rating was 90.0 (corre-
sponding to “best possible”), and the mean youth rating was
81.7 (between “good” and “excellent”). Similarly, the global
rating of “user friendliness” of the technology was high: 5.5
(SD 1.2) for adolescents and 5.8 (SD 0.7) for parents (7-
point scale: 1 ¼ worst possible, 2 ¼ awful, 3 ¼ poor,
4 ¼ OK, 5 ¼ good, 6 ¼ excellent, 7 ¼ best imaginable).
Ratings of parent and youth satisfaction with the KSADS-
COMP are presented in Table 2. Overall, both parents
and youths felt comfortable answering the questions via
computer, found the questions clearly stated, and found the
interview a helpful process. Among the youths, 85% stated
they were willing to be interviewed by computer again, and
when asked if they would prefer to be asked these types of
questions by computer or clinician after completing the self-
administered KSADS-COMP, 54% said computer, 11%
said clinician, and 35% had no preference. Among the
parents, 99% (n ¼ 132) said they would be willing to be
interviewed again by computer. In terms of interview
preference, 28% of the parents stated they preferred the
computer, 22% stated they preferred a clinician, and 50%
had no preference.

Convergent Validity Data
Table 3 presents the means and standard deviations for
youth and parent report on the PHQ-9, BCMS, GAD-7,
SWAN (ADHD and ODD), and PTSD measures for
youths who did and did not meet criteria for the corre-
sponding current diagnoses generated by youth and parent
Journal of the American Academy of Child & Adolescent Psychiatry
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report on the self-administered KSADS-COMP. Wilcoxon
signed rank tests indicated that for all these disorders,
youths who generated a positive diagnosis by parent report
scored significantly higher on the corresponding symptom
measure than youths who were not rated by their parents as
having that diagnosis. The same pattern emerged for youth-
generated diagnoses except for youth report of ODD.

Associations Between Self-Report KSADS-COMP
Dimensional Scales and Diagnostic Group Assignment
and Correlations Between KSADS-COMP Dimensional
Scales With Standardized Measures
Table S3 (available online) provides means and standard
deviations for the KSADS-COMP dimensional scales by
diagnostic group assignment. For each disorder, youths with a
positive current diagnosis scored significantly higher on the
corresponding dimensional scale than youths who did not
meet lifetime criteria for that diagnosis. All comparisons were
statistically significant for parent-rated and youth-rated di-
agnoses. As depicted in Table 4, all KSADS-COMP youth-
TABLE 3 Scores on Standardized Clinical Measures by Current D
Self-Administered KSADS-COMP

Never, Mean (SD)
Major depressive disorder
(PHQ-9)
Youth diagnosis 3.59 (5.35) (n [ 96)
Parent diagnosis 3.80 (5.45) (n [ 88)

Bipolar 1 or 2 (BCMS)
Youth diagnosis 3.81 (4.39) (n [ 113)
Parent diagnosis 2.35 (3.48) (n [ 124)

Anxiety disorder (GAD-7)
Youth diagnosis 1.82 (2.91) (n [ 82)
Parent diagnosis 2.83 (4.89) (n [ 77)

ADHD (SWANeparent report)
Youth diagnosis 9.59 (11.96) (n [ 87)
Parent diagnosis 3.75 (6.05) (n [ 72)

ODD (SWANeparent report)
Youth diagnosis 8.24 (8.97) (n [ 102)
Parent diagnosis 3.77 (5.54) (n [ 74)

PTSD (PTSD-PC)
Youth diagnosis .58 (1.03) (n [ 106)
Parent diagnosis .81 (1.25) (n [ 101)

Note: Youths with positive diagnoses scored greater than youths without po
convergent validity of the diagnoses generated with the self-administered K
exception to this pattern of findings. Wilcoxon rank sum tests evaluated diff
standardized measures (PHQ-9, BCMS, GAD-7, SWAN, and PTSD scale.). The
self-report on the KSADS-COMP. The “Parent diagnosis” row represents di
hyperactivity disorder; BCMS ¼ Brief Child Mania Rating Scale; GAD-7 ¼ 7-
Administered Kiddie Schedule for Affective Disorders and Schizophrenia Com
Primary Care Screen for Posttraumatic Stress Disorder, DSM-5 version; PHQ
Weakness of ADHD Symptoms and Normal Behavior–parent report.
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generated and parent-generated dimensional rating scales were
also significantly positively associated with their correspond-
ing same informant standardized measure. Table S4 (available
online) presents correlations between clinician-administered
and youth and parent self-administered KSADS-COMP
diagnostic specific dimensional rating scales, which likewise
showed significant correlations.

Diagnostic Concordance Among Informants
Table 5 depicts the concordance between informants. As
indicated in the “Percent Negative Agreement” column in the
table, agreement between informants was greatest when a
diagnosis was not present. Concordance was lower in rating
the presence of each diagnosis, with the highest concordance
between informants found in diagnosing ADHD. Gwet’s
AC1 concordance ratings between diagnoses generated using
the parent and youth self-administered KSADS-COMP
ranged from 0.76 to 0.89; Gwet’s AC1 concordance ratings
between diagnoses generated using the clinician and youth
self-administered KSADS-COMP ranged from 0.80 to 0.91,
iagnostic Groups Determined by Youth and Parent Report on

Current, Mean (SD) Z p

7.65 (6.06) (n [ 20) L3.904 .01
6.38 (5.03) (n [ 21) L2.770 .01

8.35 (6.38) (n [ 20) L3.56 .01
6.20 (3.77) (n [ 15) L3.61 .01

12.40 (5.44) (n [ 10) L4.951 .01
6.13 (4.85) (n [ 15) L3.394 .01

14.69 (9.58) (n [ 29) L2.929 .01
21.67 (9.65) (n [ 48) L8.33 .001

11.59 (9.09) (n [ 17) L1.50 .13
16.29 (8.26) (n [ 49) L7.61 .001

3.08 (1.26) (n [ 13) L5.44 .001
2.40 (1.34) (n [ 5) L2.77 .01

sitive diagnoses on each of the standard clinical rating scales, providing
SADS-COMP. Youths who generated ODD diagnoses was the only
erences between KSADS-COMP negative and positive groups on the
“Youth diagnosis” row represents diagnostic groups generated by youth
agnostic groups generated by parents. ADHD ¼ attention-deficit/
item Generalized Anxiety Disorder Scale; KSADS-COMP ¼ Self-
puterized Version; ODD ¼ oppositional defiance disorder; PC-PTSD-5 ¼
-9 ¼ 9-item Patient Health Questionnaire; SWAN ¼ Strengths and

www.jaacap.org 11

14 June 2019 � 7:26 pm � ce

1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296

http://www.jaacap.org


TABLE 4 Spearman Rank Correlations Between KSADS-
COMP Self-Report Dimensional Scales and Standardized
Symptom Measures

KSADS Depression Scale
(3 items) PHQ-9 (9 items)
Youth self-report .56**

KSADS Bipolar Scale (3 items) BCMS (10 items)
Youth self-report .55**
Parent report .61**

KSADS GAD Scale (1 item) GAD-7 (7 items)
Youth self-report .51**

KSADS ADHD Scale (4 items) SWAN (18 items)
Parent report .76**

KSADS ODD Scale (2 items) SWAN-ODD (12-items)
Parent diagnosis .73**

KSADS PTSD Scale (3 items) PTSD-PC Total (4 items)
Youth self-report .56**

Note: The brief self-administered KSADS-COMP diagnostic specific
rating scales correlated significantly with all standard clinical rating
scales examined. ADHD ¼ attention-deficit/hyperactivity disorder;
BCMS ¼ Brief Child Mania Rating Scale; GAD ¼ generalized anxiety
disorder; GAD-7 ¼ 7-item Generalized Anxiety Disorder Scale; KSADS ¼
Kiddie Schedule for Affective Disorders and Schizophrenia; KSADS-
COMP ¼ Kiddie Schedule for Affective Disorders and Schizophrenia
Computerized Version; PC-PTSD-5 ¼ Primary Care Screen for Post-
traumatic Stress Disorder, DSM-5 version; PHQ-9 ¼ 9-item Patient
Health Questionnaire; SWAN ¼ Strengths and Weakness of ADHD
Symptoms and Normal Behavior–parent report; SWAN-ODD ¼
Strengths and Weaknesses of ADHD symptoms and Normal Behavior,
Oppositional Defiant Symptoms–parent report.
**p < .01.
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and Gwet’s AC1 concordance ratings between diagnoses
generated using the clinician and parent self-administered
KSADS-COMP ranged from 0.86 to 0.94. The k values
were consistently lower for all comparisons.

Predicting Clinician-Derived Diagnoses Using Youth and
Parent Self-Administered KSADS-COMP Data
The parent and youth self-administered KSADS-COMP
items used to predict clinician-administered KSADS-COMP
diagnoses are depicted in Table 6, together with the results of
the receiver operating characteristic curve analyses conducted
to determine the accuracy of the prediction models. Overall
good to excellent concordance was achieved between di-
agnoses derived using the self-administered and clinician-
administered KSADS-COMP when parent and youth
self-administered KSADS-COMP data were integrated.56

DISCUSSION
Results from this initial validity study of the clinician-
administered and self-administered versions of the KSADS-
COMP are promising. As evidence of convergent validity,
12 www.jaacap.org
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youths with current KSADS-COMP–generated mood, anxi-
ety, ADHD, and ODD and CD diagnoses scored signifi-
cantly higher on the relevant standardized measure for the
particular diagnosis than youths without that diagnosis. The
validity of the brief dimensional measures constructed from
KSADS-COMP screen items was also supported by signifi-
cant differences on the scales between diagnosis-positive and
diagnosis-negative groups. There were also significant corre-
lations between the brief KSADS-COMP dimensional rating
scales and established standardized clinical rating scales, which
were higher when the informants on the measures were the
same on the KSADS-COMP and standardized rating scales
(Table 4). Longitudinal data collection will be required to
determine if the brief KSADS-COMP diagnostic specific
dimensional rating scales are useful in tracking treatment
response and symptoms over time.

There are currently no plans to compare the paper-and-
pencil version of the KSADS with the clinician-administered
KSADS-COMP. Existing literature suggests that putting
paper-and-pencil versions of clinician-administered diagnostic
interviews on an electronic platform improves reliability and
validity substantially by reducing missing data and eliminating
human error in branching and choosing appropriate interview
questions.23 In addition, clinician tallying when using paper-
and-pencil versions of structured interviews has been found
to contribute to significant errors, and research has shown that
computerized versions of structured diagnostic instruments
exceed the psychometric performance of their paper-and-
pencil counterparts.24,25

There are three primary limitations to the current
investigation: the restriction of interrater reliability assess-
ments to the items in the screen interview, restriction of the
diagnoses present in the validation samples and the number
of youths who met criteria for each of the diagnoses
examined, and the somewhat extended period of time be-
tween self-administered and clinician-administered KSADS-
COMP assessments. Despite these limitations, the move to
an electronic format and the other modifications made to
the KSADS offer many advantages over the paper-and-
pencil version of the instrument.

For example, the clinician-administered KSADS-
COMP addresses several limitations that have been noted
previously with the paper-and-pencil version of the KSADS.
One such limitation is that the interview can be excessively
time-consuming.3,57 The mean administration time for the
combined parent and youth clinician-administered KSADS-
COMP was 91.9 minutes, which is less time than has
previously been reported for completing the paper-and-
pencil version of the KSADS with only one informant.58

Administration time is reduced and the assessment
streamlined by the youth and parent self-administered
Journal of the American Academy of Child & Adolescent Psychiatry
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TABLE 5 Youth, Parent, and Clinician Concordance in Current Diagnoses (N ¼ 106)

Parent and Youth Concordance

Current Diagnosis
Percent

Agreement Cohen’s k
Gwet’s
AC1

Parent
Diagnosis
Frequency

Youth
Diagnosis
Frequency

Percent
Positive

Agreement

Percent
Negative

Agreement
MDD 82 .31 .76 22 21 43 89
Bipolar spectrum 83 .16 .80 11 20 20 94
Social anxiety 91 .27 .89 12 7 43 93
GAD 86 .22 .84 16 11 36 91
OCD 63 .14 .38 28 52 29 85
ADHD 71 .32 .52 50 30 67 73
ODD 66 .14 .47 50 17 59 67
CD 81 .17 .76 18 18 28 89
PTSD 89 .06 .87 5 13 8 97
No diagnoses 73 .32 .56 41 35 NA NA

Clinician and Youth Concordance

Current Diagnosis
Percent

Agreement Cohen’s k
Gwet’s
AC1

Clinician
Frequency

Youth
Report

Frequency

Percent
Positive

Agreement

Percent
Negative

Agreement
MDD 87 .23 .84 8 21 25 95
Bipolar spectrum 84 .19 .80 7 20 19 96
Social anxiety 96 .65 .96 7 7 80 97
GAD 84 .18 .80 14 11 33 89
OCD 66 .15 .47 10 52 18 95
ADHD 72 .40 .41 46 30 79 69
ODD 75 .25 .62 31 17 67 76
CD 85 .12 .82 8 18 17 94
PTSD 92 .52 .91 6 13 42 99
No diagnoses 78 .49 .62 33 32 NA NA

Clinician and Parent Concordance

Current Diagnosis
Percent

Agreement Cohen’s k
Gwet’s
AC1

Clinician
Report

Frequency

Parent
Report

Frequency

Percent
Positive

Agreement

Percent
Negative

Agreement
MDD 90 .42 .87 8 22 38 97
Bipolar spectrum 94 .54 .94 7 11 57 97
Social anxiety 94 .54 .94 7 12 57 97
GAD 89 .47 .86 14 16 58 93
OCD 82 .25 .77 10 28 26 94
ADHD 90 .79 .78 46 50 91 89
ODD 76 .48 .57 31 50 57 89
CD 89 .34 .86 8 18 33 96
PTSD 93 .19 .93 6 5 33 95
No diagnoses 88 .72 .78 33 34 NA NA

Note: Consistent with prior research, considerable variability was noted across informants. Gwet’s AC1 is considered the most reliable concordance
statistic when the prevalence and marginal probability of diagnosis are low. AC1 ¼ first-order agreement coefficient; Q16ADHD ¼ attention-deficit/
hyperactivity disorder; Bipolar spectrum ¼ bipolar 1, bipolar 2, and other specified bipolar disorder; CD ¼ conduct disorder; GAD ¼ generalized
anxiety disorder; OCD ¼ obsessive-compulsive disorder; ODD ¼ oppositional defiant disorder; PTSD ¼ posttraumatic stress disorder.
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preinterview screen items, the automated branching and
scoring, and the computer tracking of the supplements to be
completed.
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Another limitation of the paper-and-pencil KSADS was
the need for extensive clinician training to establish inter-
rater reliability given that each symptom on the paper-and-
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TABLE 6 Predicting Clinician Current Diagnoses Using Youth and Parent Self-Administered KSADS-COMP Data (N ¼ 106)

Depression Bipolar Disorder ADHD ODD
Youth KSADS Depression Scale; youth report
of suicidality; parent and youth adaptive
functioning measures (eg, drop in grades,
extracurricular activities, friendships);
antidepressant medication

Youth report decreased
need for sleep; youth
report elation; family
history of bipolar

disorder; mood stabilizer
or atypical antipsychotic;
inpatient hospitalization

Parent KSADS ADHD
Scale; age of ADHD

onset; ADHD
medication; GAD

diagnosis

Parent KSADS ODD Scale;
parent report of
suspensions and
detentions; GAD

diagnosis; criterion A
trauma history

AUC [ 0.877 (p < .001) AUC [ 1.00 (p < .001) AUC [ 0.977 (p < .001) AUC [ 0.913 (p < .001)
Sensitivity [ 0.94 Sensitivity [ 1.00 Sensitivity [ 0.92 Sensitivity [ 0.92
Specificity [ 0.67 Specificity [ 1.00 Specificity [ 0.91 Specificity [ 0.91

Note: Multinomial logistic regression analyses were conducted to derive weights for integrating parent and youth data from the self-administered
KSADS-COMP to predict diagnoses derived from the clinician-administered KSADS-COMP, with the items selected for entry in the regression models
generated by the clinical experience of the investigators. Overall good to excellent concordance was achieved between diagnoses derived using the
self-administered and clinician-administered KSADS-COMP when parent and youth self-administered KSADS-COMP data were integrated. AUC ¼
area under the curve; ADHD¼attention-deficit/hyperactivity disorder; GAD ¼ generalized anxiety disorder; KSADS ¼ Kiddie Schedule for Affective
Disorders and Schizophrenia; KSADS-COMP ¼ Kiddie Schedule for Affective Disorders and Schizophrenia Computerized Version; ODD ¼ opposi-
tional defiant disorder.
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pencil version of the KSADS was assessed using unique
rating criteria. The uniform rating scale used to assess all
current symptoms in the KSADS-COMP (eg, not at all,
rarely, several days, more than half the days, and nearly
every day) and the automated branching features of the
KSADS-COMP reduce the need for such training, while
still allowing clinicians the flexibility to use their clinical
judgment in probing and rating symptoms. The uniform
rating scale for assessing current symptoms likely also ac-
counts for the excellent interrater reliability in scoring items.

There are multiple additional features that render the
clinician-administered KSADS-COMP more feasible than its
paper-and-pencil predecessor for routine clinical practice. For
example, the “choose as you go” modular format of the
KSADS-COMP allows clinicians to select a subset of modules
of interest rather than completing the entire interview. The
self-administered preinterview screen items of the clinician-
administered KSADS-COMP can inform module selection,
and the unstructured introductory interview provides an
excellent initial assessment of adaptive functioning that lends
greater confidence to the selection of the subset of modules to
be administered as well as providing other relevant informa-
tion needed for clinical reports (eg, family, school, treatment
history). The availability of diagnostic reports in real time
further addresses efficiency concerns and allows clinicians to
provide meaningful feedback to children and families in a
timely fashion.

When comparing youth-generated, parent-generated, and
clinician-generated diagnoses derived with the self-
administered and clinician-administered KSADS-COMPs,
consistent with research findings in the field, there was a lack
14 www.jaacap.org
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of strong concordance between informants, with the concor-
dance observed in this investigation comparable to or better
than that observed in prior studies.59-62 Prior studies have
reported parent-child k values in diagnosing depressive dis-
orders of 0.09 or less61,62 compared with the k value of 0.31 in
diagnosing MDD observed in the current study. Parent-child
concordance in rating the other major diagnoses was essen-
tially comparable to that observed in prior investigations.61,62

Diagnostic concordance between the parent and clinician were
higher than between the parent and child across all diagnoses,
with youth and clinician concordance highest for social anx-
iety and PTSD. Overall, agreement between informants on
the self-administered and clinician-administered KSADS-
COMP was highest when a diagnosis was not present.

Ultimately, in clinical practice in making treatment
decisions, cross-informant variance needs to be reconciled
and, to date, relies on clinical judgment to do this. The
receiver operating characteristic curve analyses reported in
this article provide proof of concept that parent and youth
data from the self-administered KSADS-COMP can be
integrated and used to derive diagnoses with good to
excellent concordance with clinician-derived diagnoses.
However, further refinement, replication, and validation of
the models used to integrate parent and youth self-report
data to generate diagnoses similar to clinician-derived di-
agnoses are required in larger scale representative samples.
At the present time, in treatment settings, such as busy
emergency departments, the diagnostic information attained
with the self-report KSADS-COMP can best be used to
expedite evaluations and help clinicians finalize diagnostic
impressions.
Journal of the American Academy of Child & Adolescent Psychiatry
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Whereas there are validated internet-based mental health
screens for adolescents,63 unvalidated diagnostic internet-based
assessment tools available for purchase,64 preliminary work
that has been conducted on the development and validation of
the internet and voice Diagnostic Interview Schedule for
Children for DSM-IV,65,66 and more extensive work
completed on the Development and Well-Being Assessment
(DAWBA) instruments,67-69 there are many features that are
unique to the three KSADS-COMP instruments that enhance
their utility. To the best of our knowledge, the three versions of
the KSADS-COMP are the only computer-administered child
and adolescent psychiatric diagnostic interviews that use in-
formation attained in the introductory interview to guide
probing of symptoms (eg, information about bullying to guide
questions generated when probing about paranoid ideation)
and the only assessment tools to include a screen interview that
provides a comprehensive diagnostic overview to facilitate
differential diagnoses before surveying the full range of symp-
toms associated with the different diagnoses. The clinician-
administered KSADS-COMP is also the only computerized
diagnostic interview that includes a parent and youth self-
report preassessment to streamline interviewing and the only
tool to give the clinician access to the preinterview responses
and the responses of the other informant (eg, teen) when
conducting the interview (Figure 1). The youth self-report
KSADS-COMP is also the only psychiatric diagnostic instru-
ment with video clips to facilitate administration. To date,
Spanish, Dutch, and Danish translations of the KSADS-
COMP instruments have been produced, with automated
methods developed to create future translations.

Beyond determining categorical psychiatric diagnoses,
there is growing interest in the field since the initiation of the
National Institute ofMental Health Research Domain Criteria
(RDoC) program in using dimensional assessments that map
more clearly onto distinct neural circuits rather than hetero-
geneous categorical diagnoses.70 With the diagnostic-specific
dimensional scales included within the KSADS-COMP and
plans to create KSADS-COMP transdiagnostic rating scales
and refine the algorithms to integrate parent and youth self-
report data to derive categorical diagnoses that more closely
approximate clinician diagnoses, the KSADS-COMP may
help serve as a bridge between DSM and RDoC diagnostic
perspectives.

The RDoC, however, is a research framework with
the goal of generating the necessary database to help
derive a new psychiatric nomenclature informed by
Journal of the American Academy of Child & Adolescent Psychiatry
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neuroscience, genetics, and psychology.70 In the interim,
clinicians are required to generate DSM or ICD-10 di-
agnoses for assessment, treatment, and billing purposes.
The clinician-administered KSADS-COMP shows utility
not only for research but also for implementation in
clinical settings, with the self-report preinterview ratings,
choose-as-you-go module options, and automated scoring
to streamline assessments and shorten administration
time. The self-administered versions of KSADS-COMP
have numerous potential research and clinical applica-
tions, including use in large-scale epidemiological studies,
in schools and busy emergency departments, and in tel-
ehealth to address the critical shortage of child and
adolescent mental health specialists in many areas of the
United States.
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