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Abstract

We examine differential validity of the Diagnostic and Statistical Manual ofMental
Disorders, Fourth Edition (DSM-IV) diagnoses assessed by the fully-structured
Composite International Diagnostic Interview Version 3.0 (CIDI) among Latino,
non-Latino Black, and non-Latino White adolescents in comparison to gold
standard diagnoses derived from the Schedule for Affective Disorders and
Schizophrenia for School-age Children (K-SADS). Results are based on the
National Comorbidity Survey Replication Adolescent Supplement, a national US
survey of adolescent mental health. Clinicians re-interviewed 347 adolescent/
parent dyads with the K-SADS. Sensitivity and/or specificity of CIDI diagnoses
varied significantly by ethnicity/race for four of ten disorders. Modifications to
algorithms sometimes reduced bias in prevalence estimates, but at the cost of
reducing individual-level concordance. These findings document the importance
of assessing fully-structured diagnostic instruments for differential accuracy in
ethnic/racial subgroups. Copyright © 2012 John Wiley & Sons, Ltd.
Introduction

Racial/ethnic disparities in treatment of mental disorders
are well-documented (Cuffe et al., 1995; Kataoka et al.,
2002) and may be due at least in part to differences in
the identification of mental disorders across racial/ethnic
groups. Interviews designed to diagnose mental disorders
are usually developed in general population samples rather
than designed to be as effective in minority samples, with
the result that these instruments are often less effective
in identifying racial/ethnic minorities with mental health
problems as compared to respondents in the majority
population (Alegria et al., 2011; Alegria et al., 2009;
Breslau et al., 2008; Eisen et al., 2006; Johnson et al.,
2007). These differences may also help explain discrepancies
in epidemiological studies of racial/ethnic differences in
disorder prevalence. The current report presents results of
a psychometric study designed to investigate this issue in a
large epidemiological survey of mental disorders among
youths in the United States. Previous studies of race/ethnic
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differences in the mental health of US adolescents have
yielded inconsistent results (Anderson and Mayes, 2010;
McLaughlin et al., 2007), with some studies finding signifi-
cant group differences in disorder prevalence (Minsky
et al., 2006; Roberts et al., 1997) and others not (Angold
et al., 2002). It is important to examine the extent to which
lack of equivalence in the sensitivity or specificity of
measures of mental health across racial/ethnic groups are
involved in explaining these results for both research and
service planning purposes.

There are several reasons to expect that the diagnostic
validity of fully-structured diagnostic interviews may be
lower among racial/ethnic minority adolescents than
other adolescents. First, there may be racial/ethnic differ-
ences in comfort with the interview process, rapport built
with interviewers (potentially related to interviewer race/
ethnicity), and general familiarity with the task of respond-
ing to questions aboutmental health symptoms (Kessler and
Ustun, 2004; Komiti et al., 2001). A second concern is that
minority adolescents may have different interpretations
of the structured interview questions, many of which are
complex, use vague terminology, and include multiple
clauses (Kessler and Ustun, 2004). Third, cultural context
may influence adolescents’ and parents’ subjective inter-
pretation of behaviors, particularly in judging whether
symptoms reflect maladjustment or result in impairment
(Alegria et al., 2009). Fourth, culturally-grounded concep-
tions of time (Alegria et al., 2009; Kessler and Ustun,
2004) may influence the accuracy of retrospective reports
across racial/ethnic groups, particularly when asked
questions about events that happened many years ago or
when interviewers request information about the duration
and recency of symptoms. Finally, it is possible that the
phenomenology of disorders vary across racial/ethnic
groups, with some cultures viewing behaviors as pathologi-
cal that others consider normative (Lewis-Fernández et al.,
2010). These variations may influence both endorsement
of symptoms and reports of related impairment.

In this study we examine the validity of the Composite
International Diagnostic Interview Version 3.0 (CIDI),
administered in the US National Comorbidity Survey
Replication Adolescent Supplement (NCS-A; Merikangas
et al., 2009), for racial/ethnic minority adolescents. Prior
research in the NCS-A using the aggregate youth sample
showed strong concordance of individual-level CIDI diagno-
ses with diagnoses determined by blinded interviews carried
out by clinicians using the Schedule for Affective Disorders
and Schizophrenia for School-age Children (K-SADS;
Kessler et al., 2009c). Area under the ROC (receiver operating
characteristic) curve (AUC) ranged from 0.84–0.94 for
classes of disorders and was 0.87 for diagnosis of any disorder.
Int. J. Me
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Although overall CIDI validity is quite good at identifying
mental health needs for the general population of adolescents,
it is unclear whether validity differs by race/ethnicity and, if
so, whether it is possible to improve measurement precision
for racial/ethnic minority youths by changing diagnostic
thresholds. Prevalence estimates in the NCS-A indicate
some significant racial/ethnic differences, particularly lower
prevalence of externalizing disorders among minorities than
non-Latino white youths, even when controlling for
socio-economic status and other demographic covariates
(Kessler et al., 2012). Given inconsistencies in the litera-
ture about variation in disorder prevalence by race and
ethnicity (Anderson and Mayes, 2010; McLaughlin et al.,
2007), we investigate whether group differences in the
NCS-A may be influenced by lack of measurement equiva-
lence for certain racial or ethnic groups.

Methods

The NCS-A sample

The NCS-A was carried out between February 2001 and
January 2004. Adolescents (ages 13–17) were interviewed
face-to-face in dual-frame household and school samples
(Kessler et al., 2009a, 2009b). The household sample
included 904 adolescents (25 who had dropped out of
school) from households that participated in the National
Comorbidity Survey Replication (NCS-R), a national survey
of adults (Kessler and Merikangas, 2004). The conditional
(on NCS-R participation) adolescent response rate was
86.8%. The school sample included 9244 adolescents from
a representative sample of 320 schools in the NCS-R
counties. The conditional (on school participation) adoles-
cent response rate was 82.6%. One parent or surrogate
(henceforth referred to as parents) was asked to complete a
self-administered questionnaire (SAQ) about the participat-
ing adolescent’s developmental history and mental health.
The parent SAQ conditional (on adolescent participation)
response rate was 82.5% in the household sample and
83.7% in the school sample. This report focuses on the
6483 adolescent–parent pairs with data from both adoles-
cent interviews and SAQs.

Although the proportion of initially selected schools
that participated was low (28.0%), these were replaced
with matched replacement schools. Comparison of house-
hold sample respondents who attended non-participating
schools with school sample respondents from replacement
schools found no evidence of bias in estimates of either
prevalence or correlates of disorders (Kessler et al., 2009a).

Once the survey was completed, cases were weighted for
variation in within-household probability of selection
(household sample) and residual discrepancies between
thods Psychiatr. Res. 21(4): 311–320 (2012). DOI: 10.1002/mpr
Copyright © 2012 John Wiley & Sons, Ltd.
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sample and population socio-demographic and geographic
distributions. These weighting procedures are detailed else-
where (Kessler et al., 2009a, 2009b). The weighted com-
posite sample socio-demographic distributions of the
NCS-A closely approximate those of the 2000 Census
population, with 65.6% of respondents being non-Latino
White, 15.1% non-Latino Black, 14.4% Latino, and 5.0%
Other. The Others were not included in the analyses
reported here because of their small numbers.

Written informed consent was obtained from parents
or guardians before approaching adolescents to participate
in the survey. Written adolescent assent was then obtained
from adolescents before surveying either adolescents or
parents. Each respondent was given $50 for participation.
These recruitment-consent procedures were approved by
the Human Subjects Committees of both Harvard Medical
School and the University of Michigan.

The clinical reappraisal sample

A clinical reappraisal study was completed by telephonewith
a quota sample of 347 adolescent respondents from the
school sample and their parents (Kessler et al., 2009c).
Adolescents who met Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV)/CIDI criteria
for one ormore relatively uncommon disorders (e.g. bipolar
I or II, agoraphobia) were oversampled relative to respon-
dents who met criteria only for more common disorders
and those with no disorders were sampled at an even lower
rate to acquire a large enough sample of adolescents with
each disorder to conduct disorder-specific analyses of
concordance between diagnoses based on the CIDI and
the K-SADS. The sample included 241 non-Latino Whites,
56 non-Latino Blacks, 32 Latinos, and 18 Others. 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). (For more details on the NCS-A clinical reappraisal
study see Kessler et al., 2009c).

Measures

CIDI diagnostic assessment

Adolescents were administered a modified version of the
CIDI, a fully-structured interview designed for use by
trained lay interviewers (Kessler and Ustun, 2004). The
DSM-IV disorders assessed include mood disorders
(major depressive disorder [MDD] or dysthymia, bipolar
I–II disorder [BPD]), anxiety disorders (panic disorder with
or without agoraphobia, agoraphobia without history of
panic disorder, social phobia, specific phobia, generalized
Int. J. Methods Psychiatr. Res. 21(4): 311–320 (2012). DOI: 10.100
Copyright © 2012 John Wiley & Sons, Ltd.
anxiety disorder [GAD], post-traumatic stress disorder
[PTSD], separation anxiety disorder), behavior disorders
(attention deficit hyperactivity disorder [ADHD], opposi-
tional-defiant disorder [ODD], conduct disorder [CD],
intermittent explosive disorder [IED], and eating disorders
[anorexia nervosa, bulimia nervosa, binge-eating disorder]),
and substance disorders (alcohol and drug abuse, alcohol
and drug dependence with abuse).

In addition, parent questionnaires assessed disorders
for which parent reports have previously been shown to
play a large part in diagnosis: behavior disorders (Grills
and Ollendick, 2002; Johnston and Murray, 2003) and
depression/dysthymia (Braaten et al., 2001). Parent and
adolescent reports were combined at the symptom level
using an “or” rule (i.e. the symptom was considered
present if endorsed by either respondent). All diagnoses
were made using DSM-IV organic exclusion rules. All
but two diagnoses were made using DSM-IV diagnostic
hierarchy rules. The exceptions were ODD, which was
defined with or without CD, and substance abuse, which
was defined with or without dependence. Prevalence was
assessed in three time frames: lifetime, past 12 months,
and past 30 days. Our analyses of diagnostic concordance
are focused on the concordance of lifetime diagnoses, as
the K-SADS administration focused on a lifetime time
frame. In order to address the problem that lifetime preva-
lence is under-estimated in retrospective cross-sectional
surveys of adults (Kessler et al., 1998; Moffitt et al., 2010)
and youth (Cohen et al., 1993; Costello et al., 2003;
Kim-Cohen et al., 2003), special probing procedures were
used to increase accuracy of memory search (Kessler and
Ustun, 2004). These procedures have been shown experi-
mentally to increase recall of lifetime mental disorders
among adults (Kessler et al., 1998).
K-SADS diagnostic assessment

The K-SADS is a semi-structured research diagnostic
interview that is designed to be administered by trained
clinical interviewers. K-SADS questions are designed to
elicit rich verbal responses that form the basis of inter-
viewer ratings about the presence or absence of symptoms.
The standard K-SADS was modified by deleting disorders
not assessed in the NCS-A, focusing only on a lifetime
time frame, and streamlining the initial screening section
of the interview to include information about respondent
endorsement of diagnostic stem questions in the earlier
CIDI interview (for description, see Kessler et al., 2009c).

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
2/mpr
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history of panic disorder, GAD, specific phobia, social
phobia, PTSD), three mood disorders (bipolar spectrum
disorder, MDD, dysthymic disorder), three disruptive
behavior disorders (ADHD, CD, ODD), 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).

Socio-demographics

Adolescents were assigned to the following racial/ethnic
groups based on self-reported responses to race and ethnic-
ity questions: non-Latino White, non-Latino Black, Latino,
and Other. As noted earlier, adolescents classified as “Other”
were excluded from these analyses because of their small
number and heterogeneity.

Analysis methods

Analyses of concordance between diagnoses based on the
CIDI and those based on the K-SADS were carried out
after weighting the clinical reappraisal sample data to
adjust for the under-sampling of CIDI non-cases and those
with only common CIDI disorders. We investigated
whether there were racial/ethnic differences in concordance
with binary logistic regression equations that predicted
K-SADS diagnoses from the main effects and interaction
of race/ethnicity with CIDI diagnoses. Significant interac-
tions indicated that concordance between diagnoses based
on the CIDI and K-SADS differ significantly by respondent
race/ethnicity. In cases of this sort, we investigated the
nature of the discordance by testing whether CIDI sensitivity
(SN) and specificity (SP) differed significantly by race/
ethnicity based on the Rao–Scott w2 test.

For each disorder with significant racial/ethnic differences
in either SN or SP, we calculated McNemar w2 tests to evalu-
ate bias in prevalence estimates and area under the ROC
curve (AUC) (Hanley and McNeil, 1982) and Cohen’s k
(Cohen, 1960) to evaluate individual-level concordance
between diagnoses based on the CIDI and K-SADS. We used
the k because it is the most commonly usedmeasure of diag-
nostic concordance. But we also used AUC as an alternative
measure because k has the disadvantage of varying across
populations that differ in prevalence even when the popula-
tions do not differ in SN or SP. The AUC does not have this
problem. Although the AUC was developed to study the as-
sociation between a continuous predictor and a dichotomous
outcome, it can be used in the special case where the predic-
tor is a dichotomy, in which case AUC equals (SN+SP)/2.

The final phase of analysis involved modifying the
strategies for combining CIDI symptom-level data to
Int. J. Me
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generate diagnoses that would improve concordance with
K-SADS diagnoses for different racial/ethnic groups. This
was done by using regression analysis to predict K-SADS
diagnoses from CIDI symptom-level items. Where possi-
ble, we used results from previous analyses of K-SADS/
CIDI concordance in the full clinical reappraisal sample
to guide the selection of criteria for CIDI modification.
When the interaction of a CIDI item and the race/ethnicity
of the respondents significantly improved prediction of
K-SADS diagnosis, we modified the CIDI diagnostic algo-
rithm and then compared modified CIDI diagnoses to the
K-SADS diagnoses to see if they had higher concordance
than did the original CIDI diagnoses.

Results

Racial/ethnic differences in CIDI/K-SADS diagnostic
concordance

With the exceptions of one low AUC value for Latinos (0.66
for ADHD) and three low values for non-Latino Blacks
(0.53–0.65 for panic disorder, PTSD, and ODD), AUC
values are quite comparable across diagnoses among Latinos
(0.75–1.0), non-Latino Blacks (0.73–1.0), and non-Latino
Whites (0.76–0.94) (Table 1). Disaggregation of AUC into
its two main components, SN and SP, finds significant
race/ethnic differences in SN for four disorders (agorapho-
bia, panic disorder, PTSD, and ADHD) and in SP for one
(agoraphobia). These significant differences encompass all
cases where AUC is meaningfully lower among minorities
with the exception of ODD. In the latter case, the low AUC
among non-Latino Blacks (0.53) is not associated with
significant race/ethnic differences in either SN or SP due to
the small number of respondents with this disorder.

For agoraphobia, SN is significantly lower for non-Latino
Whites than others (w21 = 4.0, p=0.045) and SP is signifi-
cantly lower for non-Latino Blacks than others (w22 = 8.0,
p=0.018). For panic disorder and PTSD, SN is significantly
lower for non-Latino Blacks (panic disorder w21 = 9.1,
p=0.003; PTSD w21 = 5.6, p=0.018), whereas ADHD SN is
significantly lower for Latinos than those in other race/
ethnic groups (w22= 7.8, p=0.020). These four diagnoses were
the focus of subsequent analyses to investigate how to
enhance the algorithms for detecting these disorders so as to
remove differences in concordance between diagnoses based
on the CIDI and K-SADS across racial and ethnic groups.
CIDI/K-SADS diagnostic concordance for agoraphobia

For agoraphobia, SP was strong for all race/ethnic groups;
however, the relatively low SP for non-Latino Black youths
(95.9% versus 97.3–99.4% for Latinos and non-Latino
thods Psychiatr. Res. 21(4): 311–320 (2012). DOI: 10.1002/mpr
Copyright © 2012 John Wiley & Sons, Ltd.



Table 1 Race/ethnic differences in the sensitivity, specificity, and area under the ROC curve (AUC) of CIDI/DSM-IV
diagnoses compared to the clinical gold standard diagnoses in the NCS-A clinical reappraisal sample (n= 347)

Significance of race/ethnic differences

AUC in sub-samples1 Sensitivity Specificity

Disorder NLW LA NLB w22 w22
Agoraphobia 0.85 0.99 0.95 4.0* 8.0*
GAD 0.76 1.00 0.87 0.8 1.0
Social phobia 0.81 0.75 0.82 4.6 2.9
Specific phobia 0.94 0.96 0.94 2.8 3.2
Panic disorder 0.90 1.0 0.65 9.1* 0.5
PTSD 0.78 0.99 0.65 5.6* 0.9
MDD/dysthymia 0.89 0.86 0.78 5.5 4.8
ADHD 0.81 0.66 0.73 7.8* 3.1
ODD 0.90 0.92 0.53 0.9 3.4
Any substance 0.93 1.0 1.0 — 5.0
(n) (241) (32) (56)

1NLW, non-Latino White; LA, Latino; NLB, non-Latino Black.
*AUC varies significantly across the different race/ethnic sub-samples at the 0.05 level, two-sided test.
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Whites) led to over-identification of the disorder (Table 2).
When based on the K-SADS, the estimated prevalence of
agoraphobia among non-Latino Blacks was 2.6%; the
estimate more than doubled when it was based on the CIDI
(6.5%; w22 = 19.5, p< 0.001). The CIDI also significantly
over-estimated agoraphobia among Latino youths (CIDI
4.4% versus K-SADS 1.8%, w22 = 7.2, p=0.007).

To improve specificity, we tested strategies to tighten
diagnostic criteria and lower CIDI prevalence of agorapho-
bia for non-Latino Blacks and Latinos. We selected ques-
tions measuring agoraphobia that were not included in
our initial diagnostic algorithms (e.g. inability to leave home
without a family member or friend) and entered each of
these symptoms into a regression model with CIDI diagno-
sis and non-Latino Black race (versus other race/ethnicity)
to predict the K-SADS agoraphobia diagnosis. Of the symp-
toms tested, only one significantly interacted with non-
Latino Black race to improve K-SADS prediction: “Was
there ever a time in your life when you felt badly about
yourself or were upset, worried, or disappointed with
yourself because of your fear (or avoidance)?” This item
was added as a requirement to the original CIDI diagnosis
for non-Latino Black and Latino youths.

With the addition of this symptom to the diagnostic
algorithm for agoraphobia, CIDI prevalence estimates
improved for non-Latino Black (CIDI prevalence became
4.0% versus K-SADS 2.6%; w22 = 3.6, p= 0.06) and Latino
adolescents (CIDI 2.1% versus K-SADS 1.8%; w22 = 0.1,
p= 0.71). SP also improved. However, SN decreased from
Int. J. Methods Psychiatr. Res. 21(4): 311–320 (2012). DOI: 10.100
Copyright © 2012 John Wiley & Sons, Ltd.
100% to 47.5% for Latinos and from 93.8% to 69.8% for
non-Latino Blacks, leading to a decline in k for Latinos
(0.56 to 0.42) and in AUC (from 0.99 to 0.73 for Latinos
and from 0.95 to 0.84 for non-Latino Blacks).

CIDI/K-SADS diagnostic concordance for
panic disorder

For diagnoses of panic disorder, SN was significantly lower
for non-Latino Black (SN=31.5%) than non-Latino White
and Latino youths (SN= 81.4%, 100.0%, respectively), indi-
cating that the CIDI failed to identify a large proportion of
non-Latino Black adolescents with the disorder (k=0.34,
AUC=0.65). Despite differences in SN, CIDI and K-SADS
prevalence estimates were similar (CIDI 1.7%, K-SADS
2.2%; w22 = 0.5, p=0.49). The small number of non-Latino
Black adolescents in the clinical reappraisal sample with a
K-SADS diagnosis of panic disorder prevented us from
investigating CIDI modifications that could improve SN.

CIDI/K-SADS diagnostic concordance for PTSD

PTSD SN was significantly lower for non-Latino Black
youths (SN= 32.9%) than others (SN= 56.9% for non-
Latino White, 100.0% for Latino youths) resulting in
low k (0.36) and AUC (0.65). The CIDI PTSD prevalence
estimate was slightly lower than the K-SADS estimate
(3.4% versus 4.6%), but this difference was not statisti-
cally significant (w22 = 1.7, p= 0.19). As with panic disor-
der, the small number of non-Latino Black adolescents
2/mpr
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Table 2 Race/ethnic differences in the diagnostic concordance of original and modified CIDI/DSM-IV diagnoses compared
to the clinical gold standard diagnoses in the NCS-A clinical reappraisal sample (n=347)

Prevalence Concordance1

K-SADS CIDI SN SP

Percentage SE Percentage SE w2 Estimated SE Estimated SE k AUC

Original agoraphobia
Non-Latino White 1.2 0.6 1.4 0.7 1.2 71.4 15.6 99.4 0.4 0.65 0.85
Latino 1.8 1.1 4.4 2.8 7.2* 100 0.0 97.3 1.8 0.56 0.99
Non-Latino Black 2.6 1.4 6.5 2.9 19.5* 93.8 6.8 95.9 1.9 0.52 0.95

Modified agoraphobia2

Non-Latino White 1.2 0.6 1.4 0.7 1.2 71.4 15.6 99.4 0.4 0.65 0.85
Latino 1.8 1.1 2.1 2.0 0.1 47.5 30.8 98.7 1.2 0.42 0.73
Non-Latino Black 2.6 1.4 4.0 2.4 3.6 69.8 22.8 97.7 1.5 0.53 0.84

Original panic disorder
Non-Latino White 2.3 0.7 2.7 0.7 3.3 81.4 11.5 99.1 0.3 0.74 0.9
Latino 0.7 0.7 1.2 1.2 1.3 100 0.0 99.5 0.5 0.75 1.0
Non-Latino Black 2.2 1.3 1.7 1.1 0.5 31.5 21.3 98.9 0.7 0.34 0.65

Original PTSD
Non-Latino White 3.9 1.2 4.0 1.1 0.1 56.9 16.1 98.1 0.8 0.54 0.78
Latino 5.4 2.9 7.4 3.8 5.2* 100 0.0 98.0 1.2 0.84 0.99
Non-Latino Black 4.6 2.1 3.4 1.7 1.7 32.9 19.3 98.1 1.0 0.36 0.65

Original ADHD3

Non-Latino White 6.0 1.4 7.2 1.4 5.8* 64.7 12.2 96.5 1.2 0.56 0.81
Latino 7.4 5.3 2.4 2.3 11.5* 32.4 31.0 100 0.0 0.47 0.66
Non-Latino Black 20.4 7 16.9 7.3 3.5 53.8 20.1 92.6 5.4 0.50 0.73

Modified ADHD4

Non-Latino White 6.0 1.4 7.2 1.4 5.8* 64.7 12.2 96.5 1.2 0.56 0.81
Latino 7.4 5.3 7.4 5.3 . 100 0.0 100 0.0 1.0 1.0
Non-Latino Black 20.4 7.0 21.5 8.5 0.3 53.8 20.1 86.8 8.0 0.40 0.7

1SN, sensitivity; SP, specificity; k, Cohen’s kappa; AUC, area under the receiver operating characteristic curve; SE, standard
error.
2The modified agoraphobia diagnosis required Latino and non-Latino Black youth to meet the original diagnostic criteria and
also endorse an item that indicated that the respondent felt upset with him/herself because of the fear/avoidance.
3The original ADHD diagnosis was based on parent report only and required parents to report 10+ symptoms of ADHD and
indicate that symptoms interfered “a lot” or “extremely” in at least one area of functioning.
4The modified ADHD diagnosis was based on parent report only and either required parents to report 10+ symptoms of impairment
and indicate symptoms that interfered “a lot” or “extremely“ in at least one area of functioning (as in the original diagnosis) or to endorse
6+ symptoms of AD or HD and indicate that these symptoms interfered “a lot” or “extremely” in at least one area of functioning.
*The prevalence estimate based on the CIDI differs significantly from the estimate based on the K-SADS at the 0.05 level,
two-sided test.
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with PTSD in the clinical reappraisal sample prevented
investigating CIDI modifications that could improve CIDI
diagnostic algorithms.
CIDI/K-SADS diagnostic concordance for ADHD

The CIDI significantly over-estimated ADHD prevalence
among non-Latino Whites (CIDI 7.2% versus K-SADS
Int. J. Me
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6.0%; w22 = 5.8, p= 0.016) and under-estimated prevalence
among Latinos (CIDI 2.4% versus K-SADS 7.4%; w22 = 11.5,
p=0.001). For Latinos, SN was consequently quite low
(SN=32.4%) and, although somewhat higher, SN was only
moderate for non-Latino Blacks (SN= 53.8%) and non-
Latino Whites (SN= 64.7%). Because of the low SN, we
attempted to loosen ADHD diagnostic criteria to improve
CIDI identification of the disorder among minority youths.
thods Psychiatr. Res. 21(4): 311–320 (2012). DOI: 10.1002/mpr
Copyright © 2012 John Wiley & Sons, Ltd.
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In a previous study (Green et al., 2010), we determined
that the best CIDI estimate of K-SADS ADHD in the total
NCS-A sample was based on parent report only. Further,
parents over-estimated K-SADS ADHD, and we therefore
tightened diagnostic criteria, requiring 10 or more ADHD
symptoms (in any combination) and indication that symp-
toms interfered “a lot” or “extremely” in at least one area of
functioning. To improve disorder identification for racial/
ethnic minorities, we revisited this diagnostic algorithm and
examined several modifications to the criteria. We found that
the best modification required either meeting the criteria for
ADHD described earlier, or for parents to endorse (a) six or
more attention deficit (AD) or hyperactivity disorder
(HD) symptoms, and (b) indicate that symptoms, at their
worst, interfered with home life, friendships, or school/
work “a lot” or “extremely.” With these modifications,
the CIDI was able to identify Latino adolescents with
K-SADS ADHD diagnoses perfectly (k increased from
0.47 to 1.0; AUC increased from 0.66 to 1.0). Estimated
prevalence for non-Latino Black adolescents also became
closer to the K-SADS value (CIDI 21.5% versus K-SADS
20.4%; w22=0.3, p=0.59); however, SN remained the same
and SP dropped (from SP=92.6% to 86.8%), decreasing the
overall k (from 0.50 to 0.40) and AUC (from 0.73 to 0.70).
Discussion

We found that the sensitivity of the CIDI varies by race/ethnic-
ity for four diagnoses out of the 10 considered here (ADHD,
agoraphobia, panic disorder, and PTSD) and that specificity
of the CIDI varies by race/ethnicity for one diagnosis (agora-
phobia). Although it is not clear why these four rather than
the other six disorders were particularly discrepant in their
concordance with clinical diagnoses, it is noteworthy that
all four have a component of physiological hyperarousal
and reactivity, which previous research suggests may be par-
ticularly sensitive to the cultural context of racial/ethnic mi-
nority youth (Pina and Silverman, 2004; Varela et al., 2007).

In the case of PTSD, which has previously been identified
as problematic for the CIDI to diagnose accurately in racial/
ethnic minority groups (Alegria et al., 2009), it has been
suggested that fully-structured instruments like the CIDI are
differentially biased for minorities because they are less able
than semi-structured clinical interviews to interpret the
cultural context of trauma and trauma-related symptoms
(Alarcon, 1995). However, we were unable to investigate this
possibility in the NCS-A clinical reappraisal study because the
number of minority youths with PTSDwas too small to allow
modifications of diagnostic criteria to be evaluated with
adequate precision. The same was true for panic disorder.
Int. J. Methods Psychiatr. Res. 21(4): 311–320 (2012). DOI: 10.100
Copyright © 2012 John Wiley & Sons, Ltd.
The situation was different for agoraphobia and ADHD,
where we were able to make modifications to improve diag-
nostic criteria. In the case of agoraphobia, we found that
tightening the diagnostic algorithm for Latino and non-
Latino Black adolescents reduced the inflated CIDI preva-
lence estimates in these sub-samples. In particular, we added
the requirement that racial/ethnic minority youth indicate
feeling badly about or disappointed in themselves because
of their fear or avoidance. We speculate that this item may
tap into perceptions of the cultural acceptability of symp-
toms. However, this change in diagnostic criteria also
substantially decreased CIDI sensitivity to detect agorapho-
bia among racial/ethnic minority youths, leading to a
decrease in individual-level concordance between diagnoses
based on the CIDI and clinical diagnoses. The end result was
that we did not implement any changes in the CIDI
diagnosis of agoraphobia. A general absence of data on the
accuracy of assessments of agoraphobia for racial/ethnic
minority youths (Lewis-Fernandez et al., 2010) suggests that
this is an important area for future research.

Modifications to the diagnostic algorithm for ADHD
were more successful. In an earlier paper, we modified
CIDI diagnostic criteria in the total sample to account
for parent over-reporting of ADHD symptoms (Green
et al., 2010). Here, the finding that diagnostic criteria
needed to be loosened to improve concordance for Latino
and non-Latino Black parents suggests that parents of
racial/ethnic minority youth are less likely to over-endorse
ADHD symptoms. This finding is consistent with prior
research indicating that, given comparable levels of hyper-
activity, parents of racial/ethnic minority youth less often
endorse symptoms than parents of non-Latino White
children (Hillemeier et al., 2007). By modifying CIDI
criteria to allow more flexibility in parent symptom report,
we were able to perfectly identify Latino youths with
ADHD and improve the accuracy of prevalence estimates
for non-Latino Black adolescents, although these benefits
occurred at the expense of a slight decrease in the specific-
ity of diagnoses for non-Latino Black adolescents.

Several limitations in the design of the NCS-A and of the
clinical reappraisal study may have influenced our results.
First, the NCS-A sample excluded school dropouts, the
homeless, and non-English speakers; all of which are groups
where racial/ethnic minority youth are disproportionately
represented. Second, there were high rates of individual
non-response and school non-response, although analysis
of effects of non-response in the NCS-A found little
evidence of bias (Kessler et al., 2009a). No data were
collected on the race/ethnicity of non-respondents, so we
do not know whether non-response rates differ across
race/ethnic groups. Third, the K-SADS was administered
2/mpr
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by telephone (in contrast to the face-to-face CIDI adminis-
tration). There is strong evidence that telephone interviews
are a valid method for clinical assessment (Aneshensel
et al., 1982; Rohde et al., 1997; Sobin et al., 1993) and, in
the case of the NCS-A, it provided the only feasible method
for this type of large-scale data collection. However, the
comparison of in-person CIDI with telephone K-SADS
interviews likely make concordance estimates more con-
servative. Fourth, the design of the clinical reappraisal
study, which provided K-SADS clinical interviewers with
information about responses to diagnostic stem questions
in the CIDI interview, may have influenced racial/ethnic
differences. Fifth, all the analyses reported here were based
on the untested assumption that diagnoses based on the
K-SADS are equally valid for minority and non-minority
youth. Sixth, the clinical reappraisal study was not specifi-
cally designed to study CIDI validity by race/ethnicity. As a
result, the number of racial/ethnic minority youths in the
reappraisal study sample was smaller than we would have
desired, limiting statistical power to study modifications to
diagnostic criteria for the least common disorders.

These findings underscore the importance of testing mea-
surement validity by race and ethnicity. They suggest that,
although CIDI diagnostic algorithms appear to function sim-
ilarly across racial/ethnic groups for some disorders, there are
four for which CIDI classifications have lower validity for ra-
cial/ethnicminority youth. In these cases, applying a universal
framework to assessment may mask racial/ethnic differ-
ences, resulting in misleading prevalence estimates and
disorder misclassification (Alegria and McGuire, 2003).
In some cases we were able to adjust disorder-specific
CIDI diagnostic algorithms across racial/ethnic groups
to improve estimated prevalence for racial/ethnic minor-
ities, but these benefits were offset by a diminished ability
to classify individuals with disorders. In deciding whether
to use these modified diagnostic algorithms, researchers
should be guided by the specific purposes of diagnostic as-
sessment and, in particular, whether they are emphasizing
prevalence estimation, or individual classification.

We recommend that future studies of diagnostic valid-
ity similarly attend to the potential for differential validity
across racial/ethnic groups. Results have implications
for interpreting subgroup comparisons and, further, may
suggest qualitative distinctions between groups in the phe-
nomenology of disorders (Alegria et al., 2009).
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