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Abstract
OBJECTIVE—To report results of the clinical reappraisal study of lifetime DSM-IV diagnoses
based on the fully-structured lay-administered WHO Composite International Diagnostic
Interview Version 3.0 (CIDI) in the US National Comorbidity Survey Replication Adolescent
Supplement (NCS-A).

METHOD—Blinded clinical reappraisal interviews with a probability sub-sample of 347 NCS-A
respondents were administered using the Schedule for Affective Disorders and Schizophrenia for
School-Age Children (K-SADS) as the gold standard. DSM-IV/CIDI cases were over-sampled
and the clinical reappraisal sample was weighted to adjust for this over-sampling.

RESULTS—Good aggregate consistency was found between CIDI and K-SADS prevalence
estimates, although CIDI estimates were meaningfully higher than K-SADS estimates for specific
phobia (51.2%) and oppositional-defiant disorder (38.7%). Estimated prevalence of any disorder,
in comparison, was only slightly higher in the CIDI than K-SADS (8.3%). Strong individual-level
CIDI vs. K-SADS concordance was found for most diagnoses. Area under the ROC curve (AUC,
a measure of classification accuracy not influenced by prevalence) was .88 for any anxiety
disorder, .89 for any mood disorder, .84 for any disruptive behavior disorder, .94 for any substance
disorder, and .87 for any disorder. Although AUC was unacceptably low for alcohol dependence
and bipolar I and II disorders, these problems were resolved by aggregation with alcohol abuse
and bipolar I disorder, respectively. Logistic regression analysis documented that consideration of
CIDI symptom-level data significantly improved prediction of some K-SADS diagnoses.
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CONCLUSIONS—These results document that the diagnoses made in the NCS-A based on the
CIDI have generally good concordance with blinded clinical diagnoses.

Keywords
National Comorbidity Survey Adolescent Supplement (NCS-A); Composite International
Diagnostic Interview (CIDI); mental disorders; epidemiology; validity

INTRODUCTION
While clinician-administered research diagnostic interviews are generally considered the
gold standard for making diagnoses of mental disorders in research settings, gold standard
interviews generally are not financially or logistically feasible in large-scale epidemiological
research.1 Diagnostic assessments of mental disorders in most large-scale community
surveys are consequently based on fully-structured interviews administered by trained lay
interviewers. Considerable controversy exists about whether these lay interviews generate
diagnoses consistent with those based on gold standard clinician-administered semi-
structured research diagnostic interviews.2–4 The ability of epidemiological studies to
produce clinically meaningful diagnoses is critical to their credibility and utility for
clinicians, researchers, and policymakers.5 A number of fully-structured lay-administered
diagnostic interviews have been developed for adolescent mental illness, such as the Child
Assessment Schedule (CAS),5 the Child and Adolescent Psychiatric Assessment (CAPA),6
the Diagnostic Interview for Children and Adolescents-Revised (DICA-R),7 and the
Diagnostic Interview Schedule for Children (DISC).8 Psychometric studies of the validity of
diagnoses based on these lay-administered interviews using parent and child reports
compared to diagnoses based on blinded clinician-administered interviews have generally
yielded only moderate levels of agreement (κ in the range .3–.6).5, 9, 10 Agreement levels
were higher, particularly for attention-deficit hyperactivity disorder, when ancillary
information from parents and-or teachers is included in the diagnostic assessments.

The current paper presents data from a clinical reappraisal study carried out in conjunction
with the US National Comorbidity Survey Adolescent Supplement (NCS-A). Companion
papers discussion the background, rationale, and instruments used in the NCS-A11 and
present a description of the NCS-A study design.12 A separate report presents a detailed
statistical analysis of NCS-A design effects and an evaluation of the effects of weight
trimming on the design bias-efficiency trade-off.13

We examined the concordance of diagnoses based on parent and child responses to the fully-
structured instrument used in the NCS-A, the WHO Composite International Diagnostic
Interview Version 3.0 (CIDI),11, 14 with diagnoses based on blinded clinical reappraisal
interviews using a modified version of the semi-structured clinician-administered Schedule
for Affective Disorders and Schizophrenia for School-Age Children (K-SADS).15 Previous
clinical reappraisal studies of earlier versions of the CIDI in adult community samples found
that the CIDI generated DSM diagnoses that were generally consistent with those obtained
in clinical reappraisal interviews based on the Structured Clinical Interview for DSM
Disorders (SCID).16–19 The results of earlier CIDI clinical reappraisal studies that
generated diagnoses based on ICD-10 criteria using the Schedules for Clinical Assessment
in Neuropsychiatry (SCAN)20 as the clinical gold standard have been more variable
depending on the source of the sample.21–23 CIDI 3.0 was developed to update earlier
versions of CIDI by operationalizing DSM-IV criteria and improving validity with the
benefit of insights gained from these earlier CIDI clinical reappraisal studies.23 Subsequent
clinical reappraisal studies of CIDI 3.0 with adults have documented generally good
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concordance of DSM-IV/CIDI diagnoses with diagnoses based on blinded clinical
reappraisal interviews.3, 23

As discussed in more detail in a companion paper,11 pilot studies of CIDI 3.0 concordance
with independent clinical assessments were carried out in clinical and community samples
of early adolescents (ages 13–17) in preparation for the NCS-A. These studies used
cognitive interviewing methods24, 25 to study participants’ understanding of survey
questions and procedures. Results of these cognitive interviews led to numerous CIDI
modifications in question wording to make the language and characterization of symptoms
more appropriate for adolescents. In addition, the instrument was expanded to include
informant reports from a parent or parent-surrogate (henceforth referred to as a parent) for
diagnoses where previous research has shown informant reports to be most valuable.26, 27

In order to assess concordance of diagnoses based on this modified version of the CIDI with
blinded clinical diagnoses in the NCS-A sample, a nationally representative probability sub-
sample of NCS-A respondents was administered a K-SADS clinical reappraisal interview.
This clinical reappraisal sub-sample over-sampled NCS-A respondents with DSM-IV/CIDI
diagnoses. Data analysis had three phases. First, we weighted the clinical reappraisal sub-
sample to adjust for the over-sampling of CIDI cases and evaluated aggregate consistency of
prevalence estimates based on the CIDI and K-SADS interviews. Second, we evaluated
consistency of individual-level diagnostic classifications between the two instruments.
Third, we examined whether concordance could be improved by modifying CIDI symptom-
level criteria and developing prediction equations for K-SADS diagnoses based on both
CIDI diagnoses and CIDI item-level data.

METHODS
The NCS-A sample

The NCS-A is a nationally representative face-to-face survey of 10,148 adolescents (ages
13–17) in the continental US carried out between February 2001 and January 2004 in a dual-
frame sample that included a household sub-sample and a school sub-sample. The household
sub-sample consisted of adolescent residents of the households that participated in the
National Comorbidity Survey Replication (NCS-R), a nationally representative household
survey of adults.28 This sub-sample was interviewed between April 2001 and April 2003
and yielded 904 interviews, with a conditional (on adult participation in the NCS-R)
response rate 85.9%. The school sub-sample was drawn from students in a probability
sample of schools in the same counties as the NCS-R sample. The response rate of
adolescents in the school sample was 74.7%, yielding 9,244 interviews. Each respondent
(one adolescent and one parent or parent surrogate in each household) was given a $50
incentive for participation. Written informed consent from a parent or parent surrogate and
written informed assent from the adolescent were obtained before collecting any data. The
Human Subjects Committees of both Harvard Medical School (HMS) and the University of
Michigan approved these recruitment, consent, and field procedures. Once collected, the
data were weighted for within-household probability of selection (only in the household
sample) and for residual discrepancies between the sample and population on a wide range
of Census socio-demographic and geographic variables. A more detailed description of the
NCS-A sample design and field procedures is presented elsewhere.13

The clinical reappraisal sample
The clinical reappraisal sample included a probability sample of 347 adolescent NCS-A
respondents in addition to one parent of each adolescent drawn within strata defined by
DSM-V/CIDI diagnoses. The sample was confined to households with telephones because
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the K-SADS clinical reappraisal interviews were administered by phone. Telephone
administration is now widely accepted in clinical reappraisal studies based on evidence of
comparable validity to in-person administration in both adults29, 30 and adolescents.31, 32 A
great advantage of telephone administration is that a centralized and closely supervised
clinical interview staff can carry out the interviews throughout the country without the
geographic restrictions 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. In addition, telephone interviews cannot as
readily use non-verbal communications to facilitate probing and scoring.

Respondents who met DSM-IV/CIDI criteria for one or more of the more uncommon
disorders assessed in the NCS-A (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 of respondents who did not meet criteria for any
lifetime DSM-IV/CIDI disorder. Respondents were selected into the clinical reappraisal
sample with probabilities proportional to sample weight so as to reduce the effects of
weighting. Each adolescent and parent respondent was given a $50 incentive for
participation in the clinical reappraisal survey (over and above the $50 incentive for
participation in the main survey). K-SADS interviews were conducted over the phone an
average of 77 days after the CIDI interviews. Clinicians first conducted the interview with
adolescents and then a parent. The focus was on lifetime prevalence, which is one reason the
time interval between interviews was made much longer than the 1–3 days typical for
validation studies that focus on the assessment of current prevalence. A long time interval
was used in order to avoid respondent reluctance to participate in an intensive re-interview
within a shorter time period from the original interview. A danger in doing this, though, is
that the time interval is long enough that there might have been true change in lifetime
diagnostic status, introducing a conservative bias into estimates of concordance between
CIDI and K-SADS assessments.

Disorder assessment
CIDI 3.0 is described in detail elsewhere14 and the modifications of CIDI 3.0 for the NCS-A
are described in a companion paper.11 In brief, CIDI 3.0 is a fully-structured research
diagnostic interview that is designed to be administered by a trained lay interviewer. CIDI
questions for the most part have a yes-no response format. The K-SADS, in comparison, is a
semi-structured research diagnostic interview that is designed to be administered by trained
clinical interviewers. K-SADS questions to respondents are designed to elicit rich verbal
responses that form the basis of interviewer ratings about the presence versus absence of
symptoms. The standard K-SADS was modified by deleting disorders not assessed in the
NCS-A, focusing on a lifetime time frame, and somewhat streamlining the initial screening
section of the interview to include information about respondent endorsement of diagnostic
stem questions in the earlier CIDI interview.

The disorders assessed in this version of the K-SADS included six DSM-IV anxiety
disorders (panic disorder with or without agoraphobia, agoraphobia without a history of
panic disorder, generalized anxiety disorder, specific phobia, social phobia, post-traumatic
stress disorder), three mood disorders (bipolar spectrum disorder, major depressive disorder,
dysthymic disorder), three disruptive behavior disorders (attention/deficit-hyperactivity
disorder, conduct disorder, oppositional-defiant disorder), and four substance use disorders
(alcohol abuse with or without dependence, illicit drug abuse with or without dependence,
alcohol dependence with a history of abuse, illicit drug dependence with a history of abuse).
We also considered summary measures of any anxiety disorder, any mood disorder, any
disruptive behavior disorder, any substance use disorder, and any disorder. All disorders in
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both the CIDI and K-SADS were diagnosed using DSM-IV organic exclusions and
diagnostic hierarchy rules.

Study design
The clinical reappraisal study was designed to determine whether diagnostic classifications
based on the CIDI are different from those made by carefully trained clinical interviewers
using the K-SADS. The diagnoses included in the assessment were limited to those in the K-
SADS, which means that some of the disorders assessed in the CIDI (e.g., separation anxiety
disorder, intermittent explosive disorder) were not included in the clinical reappraisal study.
It would have been desirable to assess these other disorders with separate clinical interviews,
but this exceeded the resources of the project. As the entry questions (i.e., the diagnostic
stem questions) in the CIDI and K-SADS are very similar, the distinction between the two
types of interview hinges largely on differences in probes after endorsement of a diagnostic
stem question. A major impediment to assessing this difference is that respondents are
inconsistent in their endorsement of diagnostic stem questions over time. Indeed, previous
methodological research has shown clearly that respondents in community surveys tend to
report less and less as they are interviewed more and more, both within a single interview33

and across multiple interviews,34 due to respondent fatigue. A major part of this pattern is a
tendency for respondents to endorse a smaller number of diagnostic stem questions in
follow-up interviews than in initial interviews even when the questions are identical,16
leading to the biased perception that initial structured interviews over-estimate prevalence
compared to second clinical interviews.

In order to address this problem, we modified the conventional blinded clinical re-interview
design in two important ways. First, the clinical interviewers were informed whether the
respondent endorsed CIDI diagnostic stem questions, but not if the respondent met full
criteria for diagnoses, in the main interview, and respondents were reminded of this
endorsement of stem questions in their clinical reappraisal interviews so as to make sure
they entered the diagnostic sections they entered in the initial interview. This approach
reduced the problem of respondents denying diagnostic stems in the re-interviews of
sections that they entered in the main interview. It is important to note, in this context, that
the vast majority of community survey respondents who endorse CIDI stem questions do not
go on to meet full DSM-IV/CIDI criteria for the associated disorder, which means that this
partial un-blinding of interviewers did not introduce a bias towards clinical interviewers
assuming that initial endorsement of a stem question meant that the CIDI diagnosis was
positive. This bias might have existed if the over-sampling approach typically used in
clinical reappraisal studies had been used; that is, if we only over-sampled respondents who
were classified by the CIDI as meeting criteria for one or more DSM-IV disorders. The
problem here is that the ratio of stem-positive to diagnosis-positive cases is increased in the
conventional approach to over-sampling, which means that positive stem endorsement in
such a sample usually means that the respondent met criteria for the disorder in the CIDI.
We protected against this possibility in our design with a second modification of the
conventional design: over-sampling not only CIDI cases but also respondents who endorsed
the CIDI stem questions but failed to meet full DSM-IV/CIDI diagnostic criteria. This
second kind of over-sampling was done at half the rate used to over-sample respondents
who met full DSM-IV criteria for the disorder in the CIDI. This design modification made it
impossible for clinical interviewers to infer CIDI diagnoses from stems. In cases where the
respondent had not endorsed the CIDI stem question in the original interview, the K-SADS
probing for a diagnostic stem endorsement was carried out in the conventional fashion in
order to discover false negative responses in the CIDI. The clinical interviewers also had
complete flexibility in entering diagnostic sections that had been previously skipped if any
new information emerged subsequently in the interview.
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Clinical interviewer training and supervision
Nine clinical interviewers were used to administer the K-SADS interviews. Six were PhD-
level clinical psychologists (with 20, 11, 6, 4, 4, and 4 years of clinical experience), one an
MA-level clinical psychologist (with 5 years of clinical experience), and two MSW
psychiatric social workers (with 2 and 5 years of clinical experience). The clinical
interviewers were trained by an experienced K-SADS trainer. The interviewers were
allowed to participate in production interviewing only after they were tested to confirm that
they were reliable in their administration and scoring of the K-SADS. All production
interviews were closely supervised by an experienced clinical interviewer supervisor.
Quality control monitoring included bi-weekly clinical interviewer meetings to prevent drift,
supervisor review of all hard copy completed interviews, supervisor consultation with the
trainer to resolve uncertainties regarding rating rules, re-contact of respondents whenever
the supervisor felt that more information was needed to make a rating, periodic consultation
with diagnostic experts who served as consultants for complex cases, and review of a
random sub-sample of interview audiotapes. K-SADS diagnoses were made using the same
best estimate diagnostic procedures used in clinical studies.35

In addition, independent reviews of more than half the clinical interviews were conducted by
a team of experienced child and adult clinical interviewers (primarily doctoral-level
psychologists and licensed clinical social workers with more than 5 years of experience
working with adolescents) led by an experienced clinical interview supervisor (KRM) to
establish standards for administration of diagnostic supplements and to maintain
comparability with the adult CIDI interviews. This review raised questions about the
thresholds used by the K-SADS interviewers for the diagnoses of conduct disorder (CD),
phobias, and bipolar spectrum disorder (BPSD) being too high. Based on these concerns, 90
clinical reappraisal survey respondents for whom uncertainties existed regarding one or
more of these diagnoses were administered a second clinical reappraisal interview to
reassess this subset of disorders. The clinical interviewers who carried out these second
clinical reappraisal interviews received additional special training in the assessment of CD,
phobias, and BPSD and close supervision. Final K-SADS diagnoses of the disorders for
these 90 respondents were based on a review and synthesis of information across the pair of
clinical reappraisal interviews. In five cases where concerns about one or more of these three
original diagnoses could not be resolved due to our inability to obtain a second reappraisal
interview, clinical diagnoses were based on multiple imputation from reappraised cases who
had similar CIDI and original K-SADS assessments.36

Analysis methods
After weighting the clinical reappraisal sample data to be representative of the full NCS-A
sample on the stratification variables used in sub-sampling, we investigated whether CIDI
prevalence estimates are biased in comparison to K-SADS prevalence estimates using
McNemar χ2 tests. McNemar tests are explicitly designed for paired comparisons of
dichotomies. As with all significance tests reported in this paper, McNemar tests were
carried out using the Taylor series design-based estimation method to adjust for the effects
of weighting and clustering and over-sampling of CIDI cases.37

Individual-level concordance between diagnoses based on the CIDI and K-SADS was
evaluated using two different descriptive measures, the area under the receiver operator
characteristic curve (AUC)38 and Cohen’s κ, 39 although the main focus is on AUC. The κ
statistic is presented as well because it is the most widely used measure of concordance in
validity studies of psychiatric disorders, but it has been criticized because it is dependent on
prevalence and consequently is often low in situations where there appears to be high
agreement between low-prevalence measures.40–42 An important implication is that κ
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varies across populations that differ in prevalence even when the populations do not differ in
sensitivity (SN; the percent of true cases correctly classified) or specificity (SP; the percent
of true non-cases correctly classified). As sensitivity and specificity are considered to be
fundamental parameters of agreement, the comparison of κacross different populations
cannot be used to evaluate cross-population variation in performance of a test. Critics of κ
prefer to assess concordance with measures that are a function of SN and SP. The odds-ratio
(OR) meets this requirement, as OR is equal to [SN × SP]/[(1-SN) × (1 - SP)].43 However,
the upper end of the OR is unbounded, making it difficult to use the OR to evaluate the
extent to which CIDI diagnoses are consistent with clinical diagnoses. Yules Q resolves this
problem,44 as Q is a bounded transformation of OR [Q = (OR − 1)/(OR + 1)] that ranges
between −1 and +1. Q can be interpreted as the difference in the probabilities of a randomly
selected clinical case and a randomly selected clinical non-case that differ in their
classification on the K-SADS being correctly versus incorrectly classified by the CIDI. The
difficulty with Q, though, is that “tied pairs” (i.e., clinical cases and non-cases that have the
same CIDI classification) are excluded, which means that Q does not tell us about actual
prediction accuracy. The AUC resolves this problem by identifying half the tied pairs as
correctly classified and the other half as incorrectly classified, based on the assumption that
a 50-50 split of correct and incorrect classifications would be expected in the event of a tie.
Although the AUC was developed to study the association between a continuous predictor
and a dichotomous outcome, it can be used in the special case where the predictor is a
dichotomy, in which case AUC equals (SN + SP)/2. As a result of this useful identity, we
focus on AUC in our evaluation of diagnostic concordance between the CIDI and the K-
SADS. We also report SN and SP, the key components of AUC in the dichotomous case, as
well as κ and total classification accuracy (TCA). TCA is reported because it, like κ, is
usually reported in studies of this type. We do not emphasize TCA in our interpretations,
though, because it is biased toward high levels of agreement in situations such as ours in
which the vast majority of the population does not have the disorder.

The final phase of analysis involved modifying the way in which the CIDI data were
combined to generate estimates of diagnoses to improve concordance with K-SADS
diagnoses. This was done using regression methods to predict K-SADS diagnoses from
CIDI symptom-level data. By estimating CIDI-K-SADS concordance using several
modifications of the CIDI data used, we were able to determine which CIDI data best
estimated the K-SADS diagnosis. For example, several diagnoses require that symptoms are
not better accounted for by another medical or mental disorder. While this criterion was
included in the CIDI interviews, we found that our lay interviewers rarely reported this
exclusion and that using the responses to the CIDI question about this exclusion in making
diagnoses worsened rather than improved our prediction of clinician-assigned K-SADS
diagnoses. As a result, we eliminated this diagnostic criterion from our algorithms for
overall CIDI diagnosis for some disorders.

We also estimated a series of stepwise logistic regression equations that began in the first
step with CIDI yes-no diagnoses for a given disorder predicting K-SADS diagnoses for the
same disorder and then added CIDI symptom-level data in subsequent steps. This was done
in an effort to determine if CIDI symptom-level data can be used to increase concordance of
CIDI diagnoses with K-SADS diagnoses. As discussed in more detail elsewhere,23 similar
analyses in samples of adults showed clearly that concordance can be improved by taking
into consider CIDI symptom-level data. Our goal in replicating this kind of analysis here
was to see if the same was true among adolescents. The AUC statistic was again used to
characterize concordance. A desirable feature of AUC in this regard is that it can be used
when the predictor is a continuous measure of predicted probability of a dichotomous
outcome, as it was when we converted the results of the logistic regression analysis into
individual-level predicted probabilities. We used these predicted probabilities to impute a
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yes-no diagnosis for each respondent who was not in the clinical reappraisal sample by
drawing a separate random number for each respondent from a binomial distribution that has
a prevalence equal to the respondent’s predicted probability. These imputed diagnoses were
then compared to the K-SADS diagnoses to see if they had higher concordance than did the
original CIDI diagnoses.

Significance tests for differences in prevalence estimates based on the CIDI and K-SADS
interviews were consistently made using design-based .05-level, two-sided tests. We also
comment on a number of non-significant trends in the data.

RESULTS
Aggregate concordance

It should be noted that the prevalence estimates presented here are not identical to the NCS-
A prevalence estimates. Instead, they represent best estimates in the clinical reappraisal
sample based on an attempt to weight the latter sample as best we could to represent the
larger sample. There are inevitable limitations to this weighting procedure, though, based on
the small size of the clinical reappraisal sample. Within the context of these limitations, the
McNemar tests of CIDI vs. K-SADS prevalence differences are significant for three of the
six anxiety disorders (agoraphobia, generalized anxiety disorder, specific phobia), one of the
mood disorders (major depressive disorder or dysthymic disorder), one of the disruptive
behavior disorders (oppositional-defiant disorder), and two substance disorders (alcohol and
illicit drug dependence). (Table 1) Differences are significant for three of four classes of
disorders (any anxiety, any mood, and any impulse). Prevalence estimates do not differ
significantly for any of the other 9 disorders or for overall substance disorders.

The weighted CIDI prevalence estimate in this clinical reappraisal sample is higher than the
K-SADS estimate for 5 of the 7 significant disorder differences. The largest differences
involve anxiety disorders despite the ranking of anxiety prevalence estimates being very
similar in the two instruments (rs = .88), with specific phobia by far the most prevalent
anxiety disorder in both the CIDI and K-SADS followed by social phobia and then PTSD.
The CIDI prevalence estimate is substantially higher than the K-SADS estimate for specific
phobia (19.2% vs. 12.7%, a 51.2% higher proportional prevalence in the CIDI than the K-
SADS), although comparable for social phobia (9.8% vs. 9.2%) and PTSD (4.4% vs. 4.2%).
The other three anxiety disorders – panic disorder, generalized anxiety disorder (GAD), and
agoraphobia -- have much lower prevalence estimates in both instruments (1.5–3.3%), with
the rank-order of these estimates differing across instruments due to a higher estimated
prevalence of agoraphobia (2.6% vs. 1.5%) and lower estimated prevalence of GAD (2.6%
vs. 3.3%) in the CIDI than K-SADS. The significantly higher prevalence estimate of any
anxiety disorder in the CIDI than the K-SADS (31.4% vs. 25.0%) is due largely to specific
phobia.

The CIDI prevalence estimate is significantly lower than the K-SADS estimate, in
comparison, for overall mood disorders (21.9% vs. 23.7%), although this difference is
modest in substantive terms. Prevalence differences vary across individual mood disorders,
though, with the BPSD prevalence estimate marginally higher (6.6% vs. 6.2%) and the
depression-dysthymia prevalence estimate somewhat lower (18.0% vs. 19.8%) in the CIDI
than K-SADS. The major depression prevalence estimate does not differ significantly
between the two instruments (17.7% vs. 17.5%), but the inclusion of dysthymic disorder
with major depression results in a higher K-SADS estimate due to the CIDI under-
diagnosing dysthymic disorder.
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The CIDI prevalence estimate of any disruptive behavior disorder is significantly higher
than the K-SADS estimate, as the CIDI estimate is substantially higher than the K-SADS
estimate for oppositional-defiant disorder (14.7% vs. 10.6%, a 38.7% higher proportional
prevalence in the CIDI than the K-SADS), although there are no meaningful differences in
the two instruments for ADHD (7.9% vs. 7.8%) or conduct disorder (8.8% vs. 7.8%). The
between-instrument difference is insignificant, in comparison, for any substance disorder
(11.1% vs. 11.1%) despite prevalence estimates being significantly higher in the CIDI than
the K-SADS for both alcohol and illicit drug dependence (1.2–1.9% vs. 0.5–0.9%). This
inconsistency can be traced to the fact that substance dependence was assessed only among
respondents with lifetime abuse in the CIDI and to the fact that between-instrument
differences in the estimated prevalence of abuse are not significant (6.7–8.4% vs. 6.4–8.9%).
The lifetime prevalence estimate of any disorder, finally, is higher in the CIDI (56.9%) than
the K-SADS (52.5%), although this difference is modest in substantive terms.

Individual-level concordance
Using descriptors employed for roughly comparable values of κ,45 individual-level
concordance between lifetime CIDI and K-SADS diagnoses can be described as almost
perfect (AUC greater than or equal to .9) or substantial (AUC in the range .8–.9) for all but
three disorders. The exceptions are PTSD and ADHD, where concordance is moderate
(AUC in the range .7–.8), and alcohol dependence, where concordance is slight (AUC in the
range .5–.6). (Table 2) Individual-level concordance is also either substantial or almost
perfect for having at least one diagnosis in each class or any diagnosis overall.
Classifications would be identical if we focused on κ rather than AUC, with the exception of
illicit drug dependence with abuse, where concordance would be considered moderate based
on the κ value of .50 but substantial based on the AUC of .90.

Turning to the two main components of AUC (SN and SP), the vast majority of respondents
classified by the K-SADS as having any lifetime disorder (92.0%) are also detected as cases
by the CIDI (high SN). In addition, the great majority of K-SADS non-cases (81.9%) are
also classified by the CIDI as not meeting lifetime criteria for any disorder (high SP).
Inspection of our results indicates that CIDI sensitivity within classes is highest for
substance (89.0%) and anxiety (88.5%) disorders, lower for mood disorders (81.4%), and
lowest, but still very good, for disruptive behavior disorders (77.9%). CIDI classifications of
K-SADS non-cases as not having a disorder (i.e., SP) are highest for substance (98.7%) and
mood (96.6%) disorders, lower for disruptive behavior disorders (90.9%), and lowest for
anxiety disorders (87.6%). The comparatively low SP for anxiety disorders is consistent
with the earlier observation that the estimated prevalence of anxiety disorders is higher in
the CIDI than the K-SADS.

At the disorder level, CIDI detection of K-SADS cases is greater than 90% for four
disorders, greater than 80% for three others, and greater than 50% for all but one other. The
single instance in which the CIDI fails to detect the majority of K-SADS cases involves
alcohol dependence (AD), where a low K-SADS prevalence in conjunction with a high
weight for a single outlier K-SADS case results in a very low estimate of SN (12.4%). When
combined with the fact that an extremely low proportion of CIDI cases of AD are confirmed
by the K-SADS (5.4%), the low SN of the CIDI AD diagnosis leads us to conclude that
analysis of CIDI alcohol disorders in the NCS-A should focus on abuse with or without
dependence, where both SN and SP are excellent (96.5% and 99.4%, respectively), rather
than on dependence. It should be noted that even though the CIDI skip rule of not assessing
dependence among respondents who deny any lifetime symptoms of abuse introduces the
possibility of false negative assessments of dependence, the high SN for the diagnosis of
abuse or dependence shows that this kind of error is very rare in the NCS-A.
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The proportion of K-SADS non-cases confirmed as such in the CIDI is consistently higher
than 90% for each of the disorders considered, with the vast majority higher than 98%.
Interpretation of this finding, though, should take into account the fact that SP of 90% would
be expected by chance with an unbiased but completely random diagnosis of a disorder that
has 10% prevalence, as the expected proportion of non-cases from any random sample
would be 90% in such a case. It is consequently worth noting that the quantity 1–SP, the
proportion of K-SADS non-cases classified by the CIDI as cases, is consistently less than
half as high as the CIDI prevalence estimate, indicating good separation between true
positives and false positives, with the exception of two disorders: AD and drug dependence
(DD). We already noted above that the CIDI diagnosis of AD is unreliable. This new
observation raises questions about DD as well. As with AD, the proportion of CIDI cases
confirmed by a K-SADS diagnosis of DD is very low (37.1%). Indeed, the reappraisal
interviews suggest that even the K-SADS interviewers found it difficult to assess substance
dependence in this population, presumably due to the duration of alcohol and drug use being
relatively brief compared to adult samples. Based on these observations, we conclude that
analysis of CIDI illicit drug disorders in the NCS-A should focus on abuse with or without
dependence, where SN is good (85.1%) and SP is excellent (99.0%), rather than on
dependence.

The special case of bipolar spectrum disorder
We have a special interest in adolescent sub-threshold bipolar disorder as a correlate of
ADHD and as a predictor of the subsequent onset of threshold bipolar disorder in anticipated
adult follow-up surveys of the NCS-A sample. Respondents were classified as having sub-
threshold BPD if they met any of the following CIDI criteria: (i) a history of recurrent sub-
threshold hypomania (at least two Criterion B symptoms, such as grandiosity or decreased
need for sleep, along with all other criteria for hypomania) plus a history of major
depressive episode (MDE); (ii) a history of recurrent hypomania in the absence of recurrent
MDE; or (iii) a history of recurrent sub-threshold hypomania in the absence of MDE. The
reduction in number of required symptoms for a determination of sub-threshold hypomania
was confined to two Criterion B symptoms (compared to the DSM-IV requirement of three
or four if the mood is only irritable) in order to retain the core features of hypomania in the
sub-threshold definition. Recurrent hypomania and sub-threshold hypomania absent MDE
were included in the definition because hypomania in the absence of MDE is part of the
DSM-IV definition of BPD NOS. Bipolar spectrum disorder (BPSD) was defined as a
lifetime history of BP-I, BP-II or sub-threshold BPD.

As noted above, the estimated prevalence of BPSD using the CIDI is very similar to the
estimate using the K-SADS (6.6% vs. 6.2%). However, the estimated prevalence of BP-I is
significantly lower using the CIDI than the K-SADS (0.5% vs. 1.0%), while the estimated
prevalence of BP-II is significantly higher using the CIDI than the K-SADS (1.8% vs.
1.3%). (Table 3) The estimated prevalence of sub-threshold BPD, in comparison, does not
differ significantly between the two instruments (4.3% vs. 3.9%). Because the lower
estimated prevalence of BP-I and higher estimated prevalence of BP-II in the CIDI cancel
out, the estimated prevalence of having either BP-I or BP-II is identical using the CIDI or
the K-SADS (2.3% vs. 2.3%). Individual-level concordance between the two instruments is
also considerably higher for the diagnosis of BP-I or BP-II (AUC = .85) than for either BP-I
alone (AUC = .72) or BP-II alone (AUC = .74). This means that between-instrument
differences in threshold BPD are due largely to disagreements about whether a case qualifies
for a diagnosis of BP-I or BP-II. Agreement for a diagnosis of sub-threshold BPD, in
comparison, is quite good (AUC = .91). Based on these observations, we conclude that CIDI
analysis of BPSD should focus on the two diagnoses of BP-I/II and sub-threshold BPD and
that the distinction between BP-I and BP-II should be considered unreliable.
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Lifetime concordance using CIDI symptom-level data
For GAD, ADHD, social phobia, and oppositional-defiant disorder, we found that small
modifications to the CIDI diagnostic algorithm using symptom counts, impairment criteria,
and available continuous data can meaningfully improve concordance with the K-SADS
both at the aggregate level (i.e., increase concordance between CIDI and K-SADS
prevalence estimates) and at the individual level (i.e., increase AUC). Diagnoses of these
disorders in the full sample are consequently based on these modified diagnostic algorithms.
In addition, for each disorder, a stepwise logistic regression analysis was carried out to
determine if CIDI symptom questions could significantly improve prediction of K-SADS
diagnosis after including the CIDI diagnosis as a dummy variable in the prediction equation.
Consistent evidence was found for significant associations of this sort. For example, in the
case of predicting K-SADS major depressive disorder, CIDI information about total number
of symptoms endorsed and severe symptoms (e.g., suicide attempt) significantly predicted
K-SADS diagnoses over and about the dichotomous CIDI diagnosis.

Based on such prediction equations, each respondent in the clinical reappraisal sample was
assigned a predicted probability of each K-SADS diagnosis. The AUC for the predicted
probability in relation to the K-SADS diagnosis is meaningfully higher than for the
dichotomous CIDI diagnosis classification for eight disorders: three anxiety disorders (social
phobia, GAD, PTSD), two disruptive behavior disorders (ADHD, ODD), and three
substance disorders (alcohol dependence, drug abuse, drug dependence). (Table 4) Four of
these increases are fairly modest in magnitude (.06–.09%), increasing AUC for disorders
where concordance is already either almost perfect (drug abuse and dependence) or
substantial (social phobia). In one of these four cases (PTSD), though, AUC increased from
being in the moderate range (.79) to the substantial range (.88). Three of the remaining four
increases (GAD, ADHD, ODD) are somewhat greater (.11–.16%), increasing AUC from
moderate or substantial (.78–.84) to almost perfect (.91–.98). The last increase, finally, is
dramatic, with the slight AUC for alcohol dependence based on the dichotomous
classification (.56) increasing to an almost perfect value (.98) in the continuous
classification.

CONCLUSION
Before turning to substantive interpretation, a number of methodological limitations must be
acknowledged. First, K-SADS interviews were carried out by telephone and CIDI interviews
were carried out face-to-face. Even though telephone interviews constitute a valid mode of
clinical assessment in both adults29, 30 and adolescents,31, 32 we do not know what would
have happened if the same mode of administration had been used in both interviews.
Second, the design of the clinical reappraisal study, in which clinical interviewers were
provided information about respondent reports to diagnostic stem questions in the initial
interview, might have biased results. Third, findings may be biased by the tendency for
respondents to report more symptoms in first interviews than subsequent interviews.9 Such
bias might have been minimized by counter-balancing order of CIDI and K-SADS
interviews, but that was not feasible in our design. We tried to minimize this bias by having
a substantial period of time between the two interviews, but this bias might nonetheless
remain to some extent. In addition, the comparatively long time lag between CIDI and K-
SADS interviews might have resulted in some first onsets occurring in the interval,
introducing a conservative bias into estimates of concordance between CIDI and K-SADS
diagnoses.

It should be noted that we focused only on prevalence rather than severity.46 The high
prevalence of mental disorders in the community makes it more relevant for policy purposes
to study disorders with higher-than-average clinical severity.47 It has also been argued that
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the clinical relevance of epidemiological studies would be improved by considering
dimensional measures of clinical severity.48, 49 Criticism along these lines might contend
that good diagnostic concordance such as documented here is less relevant than information
about diagnostic concordance in distinguishing severe cases from mild cases and about
consistency of dimensional clinical severity ratings. It is noteworthy in this regard that the
CIDI includes fully structured versions of standard clinical severity scales to assess the
severity of individual disorders, such as the Quick Inventory of Depressive Symptoms Self-
Report Version50 to assess the severity of major depression and the Panic Disorder Severity
Scale Self-Report Form51 to assess the severity of panic disorder. In addition, the WHO
Disability Assessment Schedule52 is included in the CIDI to assess the severity of overall
psychopathology. Although these dimensional measures were not considered in the current
report, they are available in the NCS-A to consider disorder severity rather than only
disorder prevalence.

Despite the focus of the current study only on diagnoses rather than also on severity,
information about diagnostic concordance is useful in determining whether DSM-IV
diagnostic thresholds and criteria are defined consistently in the CIDI versus the K-SADS.
Our results show that the CIDI diagnostic thresholds are generally consistent with K-SADS
thresholds, with the two exceptions of specific phobia and oppositional-defiant disorder. In
the latter two cases, the CIDI thresholds are well below the K-SADS thresholds, resulting in
proportionally much higher prevalence estimates in the CIDI than K-SADS (51.2% for
specific phobia; 38.7% for oppositional defiant disorder). The problem with the CIDI
assessments of these two diagnoses involves the fact that both evaluated core symptoms
with a yes-no checklist that failed to distinguish symptoms in terms of persistence or
severity. We suspect that the use of dimensional rather than dichotomous ratings in future
versions of the CIDI would help resolve these problems. The other cases where CIDI
diagnoses were significantly (in a statistical, rather than substantive, sense of that term)
higher than K-SADS diagnoses all involved either a substantively small proportional
difference for a disorder with very high prevalence (major depression/dysthymia) or
substantively small absolute differences for disorders with low prevalence (GAD,
agoraphobia, alcohol and drug dependence).

We found that biased prevalence estimates in the CIDI could be corrected by using predicted
probabilities of K-SADS diagnoses instead of CIDI diagnoses as outcome measures. As
discussed in more detail elsewhere21 and illustrated in a series of recent disorder-specific
analyses of adult disorders,53–55 it is practical to use predicted probabilities of clinical
diagnoses in substantive analyses of CIDI surveys by imputing these predicted probabilities
to all survey respondents based on the prediction equations generated in the clinical
reappraisal sub-sample. These predicted probabilities can then either be treated as outcomes
in substantive analyses or can be used as input to more complex analyses that use the
method of multiple imputation (MI)56 to make estimates of the prevalence and correlates of
clinical diagnoses. Comparison with parallel estimates of the prevalence and correlates of
CIDI diagnoses can be used in such cases to carry out much more fine-grained analyses of
consistency with clinical diagnoses than conventional analyses of diagnostic concordance.
We consequently plan to make use of predicted probabilities in substantive analyses of the
NCS-A data to correct problems with diagnoses where CIDI and K-SADS prevalence
estimates differed substantially (most notably, specific phobia and oppositional-defiant
disorder).

Individual-level concordance between diagnoses based on the CIDI and the K-SADS were
generally good. In the one case where individual-level concordance was slight, involving
alcohol dependence, much higher concordance was found for the broader diagnosis of
alcohol abuse. Similarly, although the assessment of illicit drug dependence suffers from
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low PPV, this problem was addressed by considering the broader diagnosis of illicit drug
abuse. We consequently plan to focus on the diagnoses of alcohol and illicit drug abuse
rather than on dependence in our substantive analyses. A less extreme version of the same
situation occurred in distinguishing Bipolar I from Bipolar II, where we found that
concordance of diagnoses based on the CIDI and K-SADS improved when we combined
both diagnoses. We therefore plan to combine BP-I and BP-II in our substantive analyses. In
all these cases (i.e., substance dependence vs. abuse and BP-I vs. BP-II), the severe form of
the disorder is comparatively rare among children and adolescents and the CIDI severity
questions are too coarse to make powerful distinctions between the severe and less severe
forms. Future versions of the CIDI should modify these sections to increase the ability to
make these distinctions.

We also documented that the few cases in which individual-level diagnostic concordance is
less than substantial can be corrected by developing dimensional probability-of-disorder
measures based on CIDI symptom data. Three cases of this sort exist: PTSD, ADHD, and
alcohol dependence. This means that although we are not able to reproduce K-SADS
diagnoses of these disorders with high accuracy at the individual level, we can generate
predicted probabilities of these diagnoses that have excellent concordance with K-SADS
distributions, allowing us to estimate prevalence and correlates of these disorders with good
accuracy using statistical methods appropriate to the analysis of predicted probabilities.55

The one exception is our inability to make accurate distinctions between bipolar I and
bipolar II disorders. Given the rarity of threshold bipolar disorder among adolescents, we
failed in our attempts to develop a logistic regression equation that had high AUC in
distinguishing between these two disorders. As a result, all NCS-A analyses of threshold
bipolar disorder will combine bipolar I and bipolar II cases into a single category.

As noted in the introduction, previous validation studies of lay-administered diagnostic
interviews with clinician-administered gold standard interviews administered to adolescents
generally found relatively low concordance,5 particularly for disruptive behaviour disorders,
33 although concordance increased when informant reports were obtained from parents and/
or teachers.5, 9 As noted in the introduction, those studies generally found concordance in
the range κ = .3–.6. The aggregate κ estimates documented in our study are generally above
this range. This might be due to the fact that numerous features of CIDI 3.0 improve on
earlier fully-structured research diagnostic interviews in interviewer training, quality control,
question wording, and interview flow. The inclusion of a separate section to review lifetime
diagnostic stem questions for all disorders might have played an especially important part in
this respect, as previous research has shown that this approach leads to a substantial increase
in the endorsement of lifetime stem questions.16 The modification of CIDI 3.0 questions
based on cognitive interviewing might also have been involved.14 Our clinical reappraisal
study design, most notably the separation of the clinical reappraisal interview by two months
to minimize respondent fatigue, and the un-blinding of clinical interviewers to CIDI
diagnostic stem questions to encourage reluctant respondents who reported episodes in the
CIDI to discuss those episodes rather than conceal them, might also have contributed to the
good concordance, although, as noted above, these design features can be seen as limiting
external validity.

Although the word validation is often used to characterize the kinds of results reported here,
this term is not entirely accurate due to the fact that the K-SADS diagnoses cannot be taken
as perfect representations of true DSM disorders. This is true both because K-SADS test-
retest reliability is imperfect15 and because some respondents in community surveys
consciously hide information about their mental disorders from clinical interviewers.57 This
imperfect validity, which characterizes not only the K-SADS but all “gold standard
interviews,”15, 58 presumably attenuates associations with diagnoses based on fully-
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structured diagnostic interviews. Consistent with this thinking, the application of external
criteria of validity, such as measures of impairment and service use, generally yield evidence
of stronger associations than those found with independent diagnostic interviews.59 Based
on these considerations, the estimates of concordance reported here should be considered
lower bound estimates of CIDI validity. A good empirical illustration of this thinking can be
found in the work of Booth et al.,60 who compared lifetime diagnoses of major depression
based on an earlier version of CIDI administered to an adult sample with diagnoses based on
SCID clinical reappraisal interviews, where κ was .53. However, when CIDI diagnoses were
compared with more accurate LEAD standard diagnoses (longitudinal, expert, and all
data)61 that used not only the SCID, but also all the clinical information available, to arrive
at an improved estimate of clinical diagnoses, κ increased to .67.

In conclusion, the results reported here demonstrate that lifetime DSM-IV diagnoses based
on the CIDI as implemented in the NCS-A have good individual-level concordance with
diagnoses based on blinded clinical reappraisal interviews using the K-SADS, that
prevalence estimates based on the two instruments are fairly similar in substantive terms for
most disorders, and that symptom-level modifications can be used to correct prevalence
estimates in most cases where between-instrument differences in prevalence estimates are
substantively meaningful. As noted in the first paper in this series11 there is considerable
need for national data on the prevalence and correlates of psychiatric disorders in
adolescents.62 The practical utility of such data relies on accurate classification of disorders,
a complex task given inconsistencies in diagnostic decision-making by clinicians.63, 64

Substantial efforts were made to ensure that the CIDI provided clinically meaningful
diagnoses of adolescents, including the use of cognitive interviewing strategies described
elsewhere11 that built on earlier iterative CIDI revisions and refinements.14, 16, 17, 65 The
results of the current study show that the CIDI has good concordance with clinician
diagnoses, providing a solid foundation for later substantive analyses of the NCS-A data.
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Table 4

Area under the ROC curve (AUC) for dichotomous DSM-IV/CIDI diagnostic classifications (DICH) versus
CIDI-based predicted probabilities (CONT) predicting lifetime K-SADS diagnoses in the NCS-A clinical
reappraisal sample (n=347)1

DICH2 CONT2

I. Anxiety disorders

    Social Phobia .81 .87

    Generalized anxiety disorder .80 .91

    Post-traumatic stress disorder .79 .88

II. Disruptive behavior disorders

    Attention-deficit/hyperactivity disorder .78 .94

    Oppositional-defiant disorder .84 .98

IV. Substance disorders

    Alcohol dependence with abuse .56 .98

    Illicit drug abuse with or without dependence .92 .98

    Illicit drug dependence with abuse .90 .99

1
Results are reported only for the eight disorders for which the AUC of the predicted probabilities of K-SADS diagnoses based on the symptom-

level prediction equation is meaningfully higher than the AUC of the dichotomous CIDI diagnostic classification.

2
DICH = AUC values for dichotomous CIDI diagnostic classification. CONT = AUC values for continuous CIDI-based predicted probabilities of

K-SADS diagnoses derived from the logistic regression equations; The DICH values are identical to the AUC values reported in Table 2 and are
repeated here only to facilitate comparison with the CONT values.
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