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Abstract

This paper evaluates the internal consistency reliability and concurrent validity of the assessment of
Diagnostic and Statistical Manual of Mental Disorders (DSM-1V) attention deficit hyperactivity
disorder (ADHD) in the adolescent version of the World Health Organization (WHQO) Composite
International Diagnostic Interview Version 3.0 (CIDI). The CIDI is a lay-administered diagnostic
interview that was carried out in conjunction with the US National Comorbidity Survey Adolescent
Supplement, a US nationally representative survey of 10,148 adolescents and their parents. Internal
consistency reliability was evaluated using factor and item response theory analyses. Concurrent
validity was evaluated against diagnoses based on blinded clinician-administered interviews.
Inattention and hyperactivity-impulsivity items loaded on separate but correlated factors, with
hyperactivity and impulsivity items forming a single factor in parent reports but separate factors in
youth reports. We were able to differentiate hyperactivity and impulsivity factors for parents as well
by eliminating a subset who endorsed zero ADHD items from the factor analysis. Although
concurrent validity was relatively weak, decomposition showed that this was due to low validity of
adolescent reports. A modified CIDI diagnosis based exclusively on parent reports generated a
diagnosis that had good concordance with clinical diagnoses [area under the curve (AUC) = 0.78].
Implications for assessing ADHD using the CIDI and the effect of different informants on
measurement are discussed.
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Introduction

The accuracy of structured assessments of attention deficit hyperactivity disorder (ADHD) has
been a topic of considerable interest because of concerns about the potential for both over-
diagnosis and misdiagnosis of the disorder (American Academy of Pediatrics, 2000; LeFever
et al., 1999; Sciutto and Eisenberg, 2007). In the Diagnostic and Statistic Manual of Mental
Disorders, fourth edition (DSM-1V; American Psychiatric Association, 2000), ADHD is
defined as a syndrome characterized by ongoing and atypical inattention or hyperactivity-
impulsivity in at least two settings that begins prior to age seven. The DSM-IV presents three
subtypes of ADHD: predominantly inattentive type (six or more symptoms of inattention),
predominantly hyperactive-impulsive type (six or more symptoms of hyperactivity or
impulsivity), and combined type (six or more symptoms of inattention and six or more
symptoms of hyperactivity or impulsivity).

Recent debates about ADHD diagnosis have focused on the accuracy of current measurement
tools (Furman, 2005) and the interpretation of discrepancies between multiple informants
(Hartung et al., 2005). Using a nationally-representative dataset of adolescents and their
parents, we contribute to these discussions by evaluating the internal consistency reliability
and validity of a new multi-informant measure of ADHD, the ADHD module of the adolescent
version of the World Health Organization (WHO) Composite International Diagnostic
Interview Version 3.0 (CIDI 3.0; Merikangas et al., 2009). Our analysis of the internal
consistency of the CIDI symptom assessment addresses questions about the structure of ADHD
that have been reflected in modifications of criteria with each revision of the DSM, where
ADHD has been presented as consisting of between one and three dimensions (DuPaul et al.,
1998; Glutting et al., 2005). Although the most recent revision of the DSM presents an
empirically based two-factor model (Glutting et al., 2005; Gomez et al., 2003; Willcutt et al.,
1999), there remain questions about whether ADHD may be better conceptualized as a three-
factor model that separates impulsivity from hyper-activity (Amador-Campos et al., 2006).

We next turn to evaluating the concurrent validity of the CIDI ADHD module by comparing
diagnoses based on the CIDI with independent diagnoses based on blinded clinical reappraisal
interviews with the Schedule for Affective Disorders and Schizophrenia for School-Age
Children — Present and Lifetime Version (K-SADS-PL; Kaufman et al., 1997). Several other
clinical reappraisal studies of lay-administered ADHD interviews have found weak to moderate
concordance of diagnoses with clinical re-interviews. A review of these studies found a wide
range in the level of agreement between parent and/or child reports and clinician-assigned
diagnoses (x = 0.09 — 0.60) (Ezpeleta et al., 1997). One reason for this wide variation is that
some structured assessments are based only on reports by a single informant while others are
based on reports by both youth and parents or teachers. Adolescent and informant reports of
ADHD are often discrepant (Rubio-Stipec et al., 1994). Methodological analysis generally
finds that parent reports are more strongly associated with blinded clinical assessments of
ADHD than are youth reports (Schwab-Stone et al., 1996), a pattern that is often attributed to
underreporting by youth (Rohde et al., 1999). Based on this prior evidence, we consider validity
separately for youth and parent reports.
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The National Comorbidity Survey Replication Adolescent Supplement (NCS-A) is a US
nationally-representative face-to-face survey of 10,148 adolescents ages 13—-17 (Merikangas
etal., 2009). The NCS-A interviews were carried out by the professional interview staff of the
Institute for Social Research at the University of Michigan between April 2001 and April 2003.
A dual-frame sample was used that included a household sub-sample and a school sub-sample.
The household sub-sample consisted of 904 adolescent residents of the households that
participated in the National Comorbidity Survey Replication (NCS-R), a nationally
representative household survey of adults (Kessler and Merikangas, 2004). The school sub-
sample consisted of 9244 adolescents who were students in a probability sample of schools
(public and private, day and boarding, selected with probabilities proportional to size) in the
same counties as the NCS-R sample.

We began respondent recruitment by sending an informational letter and Study Fact Brochure
to the parents of each target respondent. The letter contained an 800 phone number for parents
to call if they had questions not covered in the Study Fact Brochure or if they wanted to opt
out. A study interviewer then visited the household a few days later to talk with a parent and
answer remaining questions before obtaining parental written informed consent. Only after
obtaining this consent did the interviewer approach the adolescent to obtain written informed
assent. Each target respondent and parent was offered a $50 incentive for participation. These
recruitment and consent procedures were approved by the Human Subjects Committees of both
the University of Michigan and Harvard Medical School.

The conditional (on adult participation in the NCS-R) response rate of adolescent respondents
completing a face-to-face NCS-A interview in the household sub-sample was 86.8%. The
corresponding response rate of adolescent respondents in the school sub-sample was 82.6%.
The overall weighted (by sample size) NCS-A adolescent response rate across the two sub-
samples was 82.9%. In addition to the adolescent face-to-face interviews, one parent of each
adolescent was asked to complete an informant self-administered questionnaire (SAQ). An
effort was made to have the parent complete the SAQ while the interviewer was in the
household interviewing the adolescent. If this was not possible, the interviewer left the SAQ
and a self-addressed pre-stamped envelope with the parent for later self-administration and
mail return. Postcard and telephone reminders were used when the parent did not return the
SAQ. An attempt was made to administer a truncated version of the SAQ, which included the
ADHD section, to parents who never returned the paper-and-pencil version. Parents of 8470
NCS-A adolescent respondents completed the SAQ either in paper-and-pencil self-
administration (n = 6483) or in telephone administration (n = 1987) by the end of the study.
Extensive efforts were made to obtain as much parent report data as possible on ADHD
symptoms in adolescents. The data were weighted for within-household probability of selection
(only in the household sub-sample) and for residual discrepancies on the basis of socio-
demographic and geographic variables between the samples and the population distributions
of US residents in the 13-17 age range from the 2000 Census. More details on NCS-A
weighting are reported elsewhere (Kessler et al., 2009a; Kessler et al., 2009b).

The NCS-A clinical reappraisal study was carried out in a quota sample of 321 adolescent—
parent pairs (described in Kessler et al., 2009c). The sample was confined to adolescents
residing in households with telephones because the K-SADS clinical reappraisal interviews
were administered by telephone. Telephone administration is now widely accepted in clinical
reappraisal studies based on evidence of comparable validity to in-person administration
(Kendler et al., 1992; Rohde et al., 1997; Sobin et al., 1993). A great advantage of telephone
administration is that a centralized and closely supervised clinical interview staff can carry out
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the interviews throughout the entire sample area without the geographic restriction that is
typically required for face-to-face clinical assessment. A disadvantage is that the small part of
the population without telephones cannot be included in clinical calibration studies when
interviews are done by telephone.

Respondents who met DSM-IV/CIDI criteria for one or more relatively uncommon disorder
(e.g. agoraphobia, bipolar disorder, panic disorder, substance dependence with abuse) were
sampled at a higher rate than respondents in a second sampling stratum who met criteria only
for more common disorders. The lowest sampling fraction was for a third stratum made up of
respondents who did not meet criteria for any lifetime DSM-IV/CIDI disorder. Each respondent
in the clinical reappraisal study was given a $50 incentive for participation (over and above
the $50 incentive for participation in the main survey).

The CIDI is a fully-structured diagnostic interview administered by trained lay interviewers to
assess a wide range of DSM-1V and International Classification of Diseases (ICD-10)
disorders. The adult version of the CIDI was developed for use in community epidemiological
surveys (Kessler and Ustun, 2004). The adolescent version introduced some modifications in
wording aimed at increasing the relevance of questions to adolescents. After a series of warm-
up questions, the CIDI administers screening questions made up of diagnostic stem questions
for a wide range of disorders. Positive responses are then probed in subsequent CIDI sections.
The ADHD screening questions ask about a history of concentration problems prior to the age
of seven that lasted a minimum of six months and that, in retrospect, seemed excessive
compared to peers. A second screening question assesses a history of hyperactivity-impulsivity
present before the age of seven that lasted a minimum of six months.

Adolescents who endorse the first screening question are subsequently entered into the ADHD
section of the CIDI and asked retrospective questions about inattentiveness in childhood that
correspond to each of the nine DSM-IV TR Criterion A symptoms of the inattentive type of
ADHD. A similar set of nine questions that correspond to the nine Criterion A symptoms of
the hyperactive-impulsive type of ADHD are administered to respondents who endorse the
CIDI screening question about childhood hyperactivity-impulsivity. Respondents are skipped
out of each question sequence when they either endorse six questions or would not have a total
of six even if they endorsed all remaining questions. Adolescents who endorse four or more
of the nine questions in a given section are asked follow-up questions about role impairment
associated with these symptoms. Subsequent questions in each series ask about age at onset
and persistence of symptoms. Parents are administered an informant version of the same nine
CIDI questions about Criterion A symptoms of inattentiveness and nine questions about
hyperactivity-impulsivity. Parents who endorse any of these questions are asked about role
impairment.

In the NCS-A, a dichotomous (yes-no) diagnostic classification of DSM-IV ADHD was
generated from the CIDI adolescent and parent reports using an ‘or’ rule to count each symptom
as present if it was endorsed by either the adolescent or the parent. In addition, independent
diagnoses were generated separately based only on adolescent and parent reports. A series of
exploratory analyses was also carried out to investigate the extent to which concordance of
diagnoses based on CIDI reports with diagnoses based on blinded clinical reappraisal
interviews could be improved by modifying the CIDI diagnostic classification rules in various
ways described later in the paper.

The K-SADS-PL is a semi-structured clinician-administered research diagnostic interview
designed to assess a range of child and adolescent DSM-1V disorders. The K-SADS
interviewers in the NCS-A were experienced clinical interviewers who received 40 hours of
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training in the K-SADS from one of the developers of the K-SADS and were required to pass
a certification test before beginning production interviewing. Completed clinical interviews
were audio-taped and closely monitored for quality control. In addition, clinical interviewers
attended bi-weekly quality control monitoring meetings to prevent interviewer drift. The K-
SADS interviews were administered an average of two and a half months after the CIDI
interviews (with the majority between one and a half to four months after CIDI interviews).
This relatively long lag time between CIDI and K-SADS interviews was scheduled
purposefully to be longer than the roughly two weeks between interviews that is more typical
in clinical reappraisal studies in order to reduce the negative response set that often occurs in
re-interviews due to respondent burden. In the case of ADHD, where age of onset is required
to be in childhood to meet diagnostic criteria, this long lag time is unlikely to have had a
meaningful effect on true lifetime prevalence.

A single clinician interviewed both the adolescent and the parent, in that order. A diagnosis
based only on the information provided by the single respondent was generated after each
interview. A final diagnosis was then made, taking into consideration the information provided
by both respondents. For the purposes of this study, the final clinician-rated diagnoses that
included information obtained from both respondents are considered the gold standard. Ninety
of the original 321 K-SADS cases were interviewed a second time with the K-SADS following
a review of the quality of overall clinical interviews. A small number of clinical diagnoses
were changed based on this process. In the very few cases where interviewer quality concerns
existed but it was not possible to carry out a second K-SADS interview, diagnoses were
changed by random imputation at rates estimated from the 90 re-interviewed cases (Rubin,
1981).

Analysis methods

Analysis of internal consistency of the ADHD symptom reports was carried out in the sample
of 8470 adolescent— parent dyads that completed the CIDI. Tetrachoric factor analysis with
Promax rotation was used to establish the dimensionality of the symptom reports. Item response
theory (IRT) models (Hambleton et al., 1991) were then used to evaluate the implicit
assumption in the DSM-1V that each Criterion A symptom of ADHD has the same association
as the others with true ADHD.

As there were a high percentage of respondents who did not endorse any ADHD items, in
addition to the conventional two-parameter IRT model, we estimated a mixture model that is
specifically designed for this situation and as a result tends to yield better fit (Finkelman et
al., submitted for publication). The mixture model conceptualized respondents as falling into
two mutually exclusive categories, the first consisting of respondents conceptualized as not
being in the ADHD spectrum and the second consisting of respondents in the ADHD spectrum
whose responses (some of which, like those of respondents not in the ADHD spectrum,
consisted entirely of negative responses) could be described adequately by the normally
distributed latent liability assumed in the IRT model. The theoretical distinction between
respondents not in the ADHD spectrum and respondents in the spectrum who endorsed no
items was that the latter were assumed to be people who would have displayed at least some
evidence of sub-threshold ADHD symptoms in a more in-depth question series. Although we
could not tell which specific respondents were not in the ADHD spectrum, we were able to
estimate the percentage of people in that first category derived under the mixture model using
the EM algorithm (Dempster etal., 1977), while new IRT slopes and thresholds were calculated
in the second class. A second factor analysis was also carried out in the sub-sample of
respondents in the second mixture model category.

A comparison of lifetime DSM-1V diagnoses of ADHD based on the CIDI and on the K-SADS
was made in the full clinical reappraisal sample after weighting this sample to adjust for the
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over-sampling of CIDI cases and post-stratifying for small residual discrepancies between the
weighted clinical reappraisal sample and the full weighted NCS-A sample on a wide range of
matching variables. Diagnoses of DSM-IV ADHD based on the adolescents, parents, and
combined were compared with diagnoses based on the K-SADS at both the aggregate and
individual levels. At the aggregate level, we investigated whether prevalence estimates based
on the CIDI are similar to those based on the K-SADS using McNemar ¥ tests that take into
account unequal sampling weights. At the individual level, we estimated CIDI sensitivity (SN;
the percent of K-SADS positives detected by the CIDI), specificity (SP; the percent of K-SADS
negatives classified as negative by the CIDI), positive predictive (PPV; the percent of CIDI
positives classified as positive by the K-SADS), and negative predictive value (NPV; the
percent of CIDI negatives classified as negative by the K-SADS). We also calculated two
measures of overall concordance between CIDI and K-SADS diagnoses: Cohen’s k (Cohen,
1960) and the area under the receiver operating characteristic curve (AUC; Hanley and McNeil,
1982). Cohen’s k is reported because it is the most widely used measure of diagnostic
concordance, but « has the undesirable characteristic of being influenced by marginal
distributions. AUC is also reported because it is an alternative measure of diagnostic
concordance that is not influenced by marginal distributions (Kraemer et al., 2003). All
analyses of concordance were conducted using SAS 9.0 and SUDAAN 9.0.1 software
programs (SAS Institute, 2002; Research Triangle Institute, 2005).

Internal consistency reliability

Tetrachoric factor analyses were calculated separately for inattention (AD) and hyperactivity-
impulsivity (HD) criteria using the symptom reports of all adolescents and parents who
screened into the AD and HD modules. For AD, results indicated a three-factor solution
(unrotated eigenvalues: 8.01, 4.18, 1.23, 0.86), with the three rotated (promax) factors
corresponding to parent reports of AD and two factors for youth reports (Table 1). The existence
of two adolescent factors rather than one might indicate that distractibility is somewhat distinct
from executive function problems. However, it is difficult to interpret the two factors in any
clear conceptual way. As a result, we collapsed all items from these two factors into a single
youth factor for the subsequent IRT analysis. The factor analysis of HD symptoms also
indicated a three-factor solution (unrotated eigenvalues: 8.44, 3.33, 1.55, 0.72). The rotated
(promax) factor solution corresponded to a parent HD factor and two factors for adolescents
that separated hyperactivity from impulsivity, with the exception of one DSM hyperactivity
item (often talks excessively) that loaded on the impulsivity factor.

One-parameter (1PL) and two-parameter (2PL) IRT models were estimated for each of the two
informants (adolescent and parent) on each of the two dimensions (AD and HD) (Table 2).
Pearson chi-square statistics were calculated for the 1PL and 2PL models, comparing expected
and observed outcomes. For both informants on the AD criteria and parents on the HD criteria,
the 2PL model was a significantly better fit than the 1PL model. For adolescents on the HD
criteria, the 1PL model was a significantly better fit than the 2PL model. Focusing first on the
adolescent data, slopes for both the AD and HD factors are moderate (0.80-1.14 for AD and
0.91 for HD), indicating that none of the items is a strong indicator of the underlying dimension.
(A slope of at least 1.0 is usually defined as the lower bound for an item that has good precision
at its threshold on the underlying scale.) Thresholds were for the most part within one-third
(z) of a standard deviation of the mean, indicating that most of the information in the scales is
in a part of the severity distribution that is well below the clinical threshold. The conjunction
of low slopes and sub-clinical thresholds indicates that the scale is not highly sensitive or
specific in discriminating clinical cases from non-cases.
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Slopes were considerably higher in the parent data for both AD and HD factors (1.83-3.33 for
AD and 1.34-3.39 for HD), indicating that the items have excellent precision at their thresholds.
It is noteworthy that the existence of significant slope differences across items for both AD

and HD means that optimal scaling would weight items differentially to arrive at an estimate
of underlying scale scores. This is different from the stipulation in the DSM that each Criterion
A symptom of AD and of HD contributes equally to a diagnosis. Like the slopes, the thresholds
of the parent items were a good deal higher than in the youth data (0.81-1.24 for AD and 0.98-
1.41 for HD), indicating that the parent scales have much better precision than the youth scales.

The fact that a high proportion of respondents endorsed none of the ADHD symptom questions
raises the possibility that the IRT assumption of a normally distributed latent liability might
be violated. Based on this concern, we fitted separate two-class IRT mixture models for the
adolescent and parent HD and AD data, where one class was stipulated to consist exclusively
of respondents outside of the AD or HD spectrum; that is, to have no risk of reporting any
ADHD symptoms. The other class was assumed to consist of respondents in the ADHD
spectrum. Respondents in the latter class were assumed to have a normally distributed latent
liability (including some proportion that would be expected to endorse none of the CIDI
symptom questions). Relatively small proportions of adolescent respondents who completed
the symptom questions were estimated in this model to be outside the spectrum for AD (8.3%)
or HD (3.7%), while much larger proportions were estimated to be outside the spectrum for
the parent AD (50.4%) and HD (54.5%) scales. This substantial difference between adolescents
and parents is presumably due to the fact, noted earlier, that screening questions were used in
the assessment of adolescents but not parents.

The two-class mixture model was a better fit than the standard IRT model for both adolescent
and parent AD and HD dimensions (based on Pearson y2 tests comparing expected and
observed values for 2PL and 2PL-mixture models). Eliminating respondents not in the
spectrum from the database, we replicated the factor analyses for AD and HD and again
identified a three-factor solution for AD (unrotated eigenvalues: 8.44, 3.33, 1.55, 0.72) and a
four-factor solution for HD (unrotated eigenvalues 6.67, 3.44, 1.78, 1.16, 0.77). The rotated
(promax) factor solution for AD had a factor pattern very similar to the one in the original
factor analysis; one factor included all parent reports and two factors included adolescent
reports, where we could find no meaningful interpretation of the distinction between items in
the two adolescent factors. (Detailed results are not reported, but are available on request.) The
rotated (promax) solution for HD, in comparison, was different from the original solution in
that it differentiated symptoms of hyperactivity from symptoms of impulsivity both in parent
reports and in adolescent reports (Table 3). Adolescent and parent primary factor loadings were
very similar, with the exception of the impulsivity item *difficulty waiting turn,” which loaded
on the impulsivity factor in the adolescent data, but the hyperactivity factor in the parent data.

Concordance of CIDI symptom reports with clinician ratings

Adolescent responses to the CIDI questions about Criterion A symptoms of AD generally
underestimated K-SADS prevalence (Table 4). This was due to sensitivity being uniformly
low (16.4-35.1%; i.e. a low proportion of adolescents classified by the K-SADS as having a
history of the symptom reporting the symptom in the CIDI). Specificity, in comparison, was
generally quite good (94.5- 97.9%; i.e. a very high proportion of adolescents classified by the
K-SADS as not having a history of the symptom denying the symptom in the CIDI).
Concordance of adolescent symptom reports with K-SADS estimates was higher, in
comparison, for Criterion A symptoms of HD, but this was as much because specificity
decreased (89.3- 96.5%) as because sensitivity increased (21.4-42.9%) (Table 4). Parent
reports generally overestimated the prevalence of K-SADS Criterion A symptoms of both AD
and HD (Table 4). This occurred because of both higher sensitivity and lower specificity than
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in adolescent reports. Similar patterns were found when we generated criterion-level estimates
from the symptom reports, including Criterion Al (six or more symptoms of inattention),
Criterion A2 (six or more symptoms of hyperactivity-impulsivity), Criterion B (some
symptoms present before the age of seven), and Criterion C (clinically significant impairment)
(Table 5). CIDI ratings based on adolescent reports overestimated the prevalence of Criterion
A2, but underestimated the other criteria. CIDI ratings based on parent reports, in comparison,
overestimated the clinical K-SADS diagnosis for all of these criteria except impairment.

The CIDI diagnostic algorithms

Consistent with the results reported in the last section, diagnoses based on adolescent CIDI
reports substantially underestimated the prevalence of DSM-1V/K-SADS ADHD (3.0% versus
7.8%, x2 = 9.4, p < 0.05). Individual-level concordance was also poor (k = 0.19, AUC = 0.57)
(Table 6). Diagnoses based on parent reports, in comparison, were much more consistent with
DSM-IV/K-SADS prevalence (8.0% versus 7.8%, x2 = 0.2, p = 0.68), and individual-level
concordance was much better than for adolescent reports (x = 0.41, AUC = 0.71). Diagnostic
estimates based on composite (i.e. adolescent—parent) CIDI reports were inflated (11.9% versus
7.8%, ¥ =5.9, p < 0.05), but had better concordance with K-SADS diagnoses than those based
on parent report alone (k = 0.43, AUC = 0.77).

We explored several options for modifying CIDI ratings to improve concordance between
diagnoses based on the CIDI and the K-SADS. First, we considered the possibility of modifying
the symptom thresholds in the CIDI Criterion A symptom reports, but this did not improve
concordance. Second, we considered the possibility of using predictive logistic regression
analysis to improve concordance of CIDI symptom reports with K-SADS diagnoses. These
analyses showed clearly that CIDI parent reports were significant predictors of K-SADS
diagnoses while CIDI adolescent reports were not, after controlling for parent reports. Third,
based on this result, we focused subsequent analyses on parent reports and considered ways in
which we might improve concordance with K-SADS diagnoses by cross-classifying Criterion
Al and A2 CIDI reports and selecting a higher diagnostic threshold than the DSM-1V six of
nine Al or A2 symptoms to address the fact that CIDI parent reports over-diagnose ADHD.
In addition, we explored the effects of eliminating Criterion B from the diagnostic algorithm,
as parents significantly overestimated this criterion, and the effects of modifying the Criterion
C measure of impairment because of its low sensitivity.

The scoring rule that best predicted K-SADS diagnoses required 10 or more endorsed
symptoms out of the 18 in the Al and A2 series in conjunction with CIDI Criterion C modified
to require ‘a lot” of interference in at least one area of role functioning. We could not improve
concordance by setting separate thresholds for CIDI Al and A2 symptom counts, including
Criterion B, or introducing additional information from the CIDI adolescent reports. The new
algorithm yielded CIDI prevalence estimates of DSM-IV ADHD that did not differ
significantly from diagnostic estimates based on the K-SADS (x2 < 0.01, p = 1.00). This is a
considerable improvement over the original CIDI diagnoses.

Discussion

As described elsewhere (Kessler et al., 2009c) there were several limitations in the design of
this clinical reappraisal study that may impact results. These limitations include the telephone
administration of the K-SADS (in contrast to the face-to-face CIDI administration); however,
as mentioned earlier, there is evidence that telephone interviews are a valid method for clinical
assessment (Rohde et al., 1997). Second, we did not have any validating information from

other sources (e.g. teachers, school records, behavioral observations) against which to compare
the youth and parent reports in our sample. Without external validating information, we cannot
relate often conflicting reports from adolescents and parents to behaviors observed by others
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outside the parent—child dyad. In the case of ADHD, the absence of data from school personnel
is a particularly noteworthy limitation, as information from teachers is commonly obtained in
research diagnoses of ADHD as a way to assess the presence of symptoms in multiple contexts
and to corroborate reports from parents and adolescents (Collett et al., 2003; Pliszka, 2007).

Consistent with the DSM-IV, our factor analyses found separate, but correlated, factors for AD
and HD symptoms of ADHD, although a more refined analysis that excluded respondents
classified as not being in the ADHD spectrum found distinct factors for hyperactivity and
impulsivity. Concordance of CIDI reports with blinded K-SADS diagnoses showed that parents
were much more accurate reporters than adolescents. This is consistent with previous studies
of ADHD measurement validity (Pelham et al., 2005). However, parents overestimated the
vast majority of ADHD symptoms compared to blind clinician ratings. Recalibration of CIDI
parent reports corrected for high prevalence rates based on parent report alone. The modified
CIDI diagnostic classification yielded prevalences that did not significantly differ from K-
SADS classifications and had good individual-level concordance with K-SADS diagnoses.

These results underscore the complexity of ADHD diagnostic assignment and illustrate the
critical nature of multi-informant assessments for this disorder (Hoff et al., 2002). Future
attempts to improve the CIDI should explore the possibility of increasing the severity of parent
symptom questions to reduce the current excessive rate of symptom reports. A challenge in
doing this will be that Criterion A symptom-level sensitivity was seldom greater than 50% in
the NCS-A, which means that false positives might be increased beyond an acceptable level
by increasing the severity of these questions. Clearly, though, the clinical interviewers elicited
additional information from parents that allowed the other cases to be detected, so the goal of
revising the CIDI parent assessment should be to develop questions that capture as much of
this information as possible in a fully-structured format.

It is less clear that improvements can be made in adolescent symptom reports, as positive
responses to the CIDI adolescent Criterion A symptom questions were not strongly related to
K-SADS ratings. Indeed, the great majority of adolescents judged by clinical interviewers to
have a history of a given Criterion A symptom failed to endorse that symptom in the CIDI.
When combined with the fact that a small minority of respondents classified by the K-SADS
as not having a history of a particular Criterion A symptom endorsed the symptom in the CIDI,
we are left with very poor item-level concordance. Pelham et al. (2005) reviewed previous
methodological studies that consistently documented a similar pattern of low concordance
between youth self-reports and clinician assessments of ADHD due to underreporting of
symptoms and severity of impairments. This research showed that youth with ADHD often
have limited self-awareness of their symptoms (Zucker et al., 2002), which means that there
are fewer opportunities for eliciting more complete data with in-depth probing for adolescent
than parent reports. As a result, future improvements in CIDI adolescent assessment of ADHD
might profit from using one of the brief computerized tests that has been found to be useful in
assessing ADHD in neuropsy chological settings and other epidemiological studies (Conners
et al., 2003; Epstein et al., 2003), although this would be more useful in assessing active than
remitted cases.
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Rotated (promax)? tetrachoric factor analysis (standardized regression coefficients) of parent and youth symptom

reports separately for symptoms of inattention and hyperactivity-impulsivity (n = 8470)

Criteria Factor 1 Factor2 Factor 3

Inattention

. Youth reports
Poor attention to detail 0.06 0.70 0.10
Difficulty sustaining attention -0.13 0.75 0.02
Seem not to listen 0.05 0.74 0.11
Not follow through on instructions 0.17 0.06 0.78
Difficulty organizing tasks —-0.08 -0.01 0.91
Avoids tasks with sustained effort -0.03 0.22 0.71
Loses things necessary for tasks 0.12 0.86 -0.19
Easily distracted -0.03 0.75 0.09
Forgetful in daily activities -0.07 0.76 0.10

II.  Parent reports
Poor attention to detail 0.93 0.08 -0.06
Difficulty sustaining attention 0.90 —-0.06 0.07
Seem not to listen 0.91 -0.04 0.00
Not follow through on instructions 0.92 0.04 0.04
Difficulty organizing tasks 0.86 —-0.08 0.09
Avoids tasks with sustained effort 0.93 -0.13 0.10
Loses things necessary for tasks 0.83 0.11 0.17
Easily distracted 0.91 0.00 0.04
Forgetful in daily activities 0.95 0.07 -0.07

Hyperactivity-impulsivity

. Youth reports
Fidgets or squirms 0.08 0.70 0.14
Leaves seat 0.01 0.69 0.21
Runs about or climbs 0.09 0.77 0.02
Difficulty playing quietly -0.12 0.85 -0.04
On the go or driven by a motor 0.02 0.74 —-0.06
Talks excessively 0.00 0.17 0.73
Blurts out answers 0.04 -0.08 0.91
Difficulty waiting turn —-0.04 0.25 0.64
Interrupts or intrudes on others -0.01 —-0.05 0.89

II.  Parent reports
Fidgets or squirms 0.90 0.04 -0.03
Leaves seat 0.90 0.14 -0.13
Runs about or climbs 0.95 0.05 —0.06
Difficulty playing quietly 0.90 0.06 -0.14
On the go or driven by a motor 0.87 0.11 —-0.06
Talks excessively 0.83 -0.11 0.14
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Criteria Factor 1 Factor 2 Factor 3
Blurts out answers 0.88 -0.16 0.19
Difficulty waiting turn 0.89 0.04 0.05
Interrupts or intrudes on others 0.92 -0.11 0.07

Page 14

1Correla’(ions among factors for inattention: F1-F2: 0.19; F1-F3: 0.19; F2—F3: 0.47. Correlations among factors for hyperactivity-impulsivity: F1—

F2:0.37; F1-F3: 0.20; F2-F3: 0.38.
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