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Abstract

The factor structure and potential uniform differential item functioning (DIF) among gender and
three racial/ethnic groups of adolescents (African American, Latino, White) were evaluated for
attention deficit/hyperactivity disorder (ADHD), conduct disorder (CD), and oppositional defiant
disorder (ODD) symptom scores of the DISC Predictive Scales (DPS; Leung et al., 2005; Lucas et
al., 2001). Primary caregivers reported on DSM-/VV ADHD, CD, and ODD symptoms for a
probability sample of 4,491 children from three geographical regions who took part in the Healthy
Passages study (mean age = 12.60 years, SD = 0.66). Confirmatory factor analysis indicated that
the expected 3-factor structure was tenable for the data. Multiple indicators multiple causes
(MIMIC) modeling revealed uniform DIF for three ADHD and 9 ODD item scores, but not for any
of the CD item scores. Uniform DIF was observed predominantly as a function of child race/
ethnicity, but minimally as a function of child gender. On the positive side, uniform DIF had little
impact on latent mean differences of ADHD, CD, and ODD symptomatology among gender and
racial/ethnic groups. Implications of the findings for researchers and practitioners are discussed.
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The assessment of child and adolescent attention deficit/hyperactivity disorder (ADHD),
conduct disorder (CD), and oppositional defiant disorder (ODD) has drawn much attention
in recent decades (Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000), motivated to a
large degree by their high prevalence, substantial comorbidity, and adverse correlates and
outcomes (Chen, Killeya-Jones, & Vega, 2005; Dalsgaard, Mortensen, Frydenberg, &
Thomsen, 2002; Fergusson, Horwood, & Ridder, 2005; Loeber, Burke, Lahey, Winters, &
Zera, 2000; Maughan, Rowe, Messer, Goodman, & Meltzer, 2004; Nock, Kazdin, Hiripi, &
Kessler, 2007; Waschbusch, 2002). Evaluation of these disorders with structured diagnostic
interviews, such as the comprehensive and extensively tested Diagnostic Interview Schedule
for Children-1V (DISC-1V; Shaffer et al., 2000), can be time-consuming. Hence, shorter
inventories have been developed that can be used as efficient screening tools for Diagnostic
and Statistical Manual of Mental Disorders (DSM; American Psychiatric Association, 1994)
diagnoses. An example is the DISC Predictive Scales instrument (DPS; Lucas et al., 2001;
Leung et al., 2005), which has parallel parent and youth versions to report on youth
behaviors.

The DPS was developed with the aim of retaining only the subset of DISC items that are the
most salient predictors of full-length DISC DSM diagnoses (according to forward stepwise
logistic regressions) and also ensure good sensitivity and specificity (according to receiver-
operating characteristic [ROC] curves). DISC items that were significant predictors (p < .05)
of the corresponding full-length DISC DSM diagnosis in the regression models were further
examined and retained if they maximized sensitivity and specificity. As reported in Leung et
al. (2005) and Lucas et al. (2001), the DPS scores achieved good-to-excellent sensitivity and
specificity, and accounted for large areas under the ROC curve (from 0.72 to 0.99). Lucas et
al. (2001) reported on the reliability and criterion validity of the DPS scores in relation to
DSM-111-R diagnoses; Leung et al. (2005) presented reliability and criterion validity
information for an updated version of the DPS scores in relation to DSM—-/V/ diagnoses.
Following these two original reports, subsequent studies also examined the psychometric
properties of the DPS scores (McReynolds, Wasserman, Fisher, & Lucas, 2007; Roberts,
Stuart, & Lam, 2008). Overall, the literature provides much evidence supporting the
reliability and criterion validity of the DPS scores. Relatively little work has focused on its
factor structure and the possibility of DIF.

With regard to factor structure, Rubio-Stipec et al. (1996) conducted exploratory factor
analyses with items from the DISC 2.3 (i.e., an older version of the DISC) but Lucas et al.
(2001) noted that the resulting scales do not fully map onto the DPS. A confirmatory factor
analysis (CFA) will thus add important information about the factor structure of the DPS.
Regarding possible DIF, invariance of measurement properties across groups must be
established to ensure that group comparisons with DPS scores are valid. This can be done by
testing for DIF in a latent variable analysis, such as multiple indicators multiple causes
(MIMIC) modeling (for an overview of alternative approaches, see Zumbo, 2007). MIMIC
models can be described as CFA models with covariates (Brown, 2006); the measurement
model relates the manifest variables (items) to the latent factors, and the structural model is
used to estimate the direct effects of one or more covariates on item responses and latent
factors. If these tests reveal that the difficulty parameter of an item (i.e., the probability of
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endorsing any particular item response option) differs among individuals aftertheir level on
the latent factor is controlled, then the item is said to exhibit “uniform DIF” (Camilli &
Shepard, 1994; Mellenbergh, 1989).

MIMIC analyses are increasingly used to screen for uniform DIF in mental health scales,
including ADHD (Gomez, 2010) and depression symptom scores (Gomez, Vance, &
Gomez, 2012;Grayson, Mackinnon, Jorm, Creasey, & Broe, 2000). Some studies used other
statistical techniques to test for potential DIF with ADHD, ODD, or CD symptom scores
(Burns, Walsh, Gomez, & Hafetz, 2006; Gelhorn et al., 2009; Gomez, 2007; Gomez, Burns,
& Walsh, 2008; Hillemeier, Foster, Heinrichs, Heier, & the Conduct Problems Prevention
Research Group, 2007). Results from both sets of studies revealed minimal gender DIF for
parent-reported DSM—-/VVODD (Burns et al., 2006) and ADHD symptom scores (Burns et
al., 2006; Gomez, 2007). Evidence for uniform DIF among gender groups was stronger for
youth-reported DSM-/V CD symptom scores (Gelhorn et al., 2009). Weak to moderate
uniform DIF was found among four racial/ethnic groups (Australian, Malaysian, Malaysian-
Chinese, Malaysian-Malay) of children for parent-reported DSM—-/VVODD symptom scores
(Gomez et al., 2008). Evidence of uniform DIF among two racial/ethnic groups in the
United States (African American, White) was considerably stronger for parent-reported
DSM-/1/-R ADHD symptom scores (Hillemeier et al., 2007). Overall, the literature on
uniform DIF for these disorders is limited in several ways, including that Latino youth are
rarely represented in this area of research. Also, prior studies have used items that are not
identical with DPS items and mostly examined these issues at younger ages (often
elementary school-age children). We are unaware of research on DIF across gender or racial/
ethnic groups with DPS scores. This study was designed to address these issues by focusing
on the ADHD, CD, and ODD items of the DPS.

Study Aims

This study had two aims: to examine the factor structure of the DPS and to conduct an
exploratory analysis of whether item scores in the DPS show uniform DIF as a function of
gender and race/ethnicity. First, data from a large random sample of 7th graders and their
primary caregivers from three geographical areas in the U.S. were used to examine the factor
structure of the DPS. It was expected that the CFA would provide support for a 3-factor
solution (congruent with the ADHD, CD, and ODD subscales derived by the scale authors).
Second, a MIMIC analysis was conducted to explore possible uniform DIF of these item
scores as a function of gender and race/ethnicity (African American, Latino, White).
Examining the validity of comparing rates of ADHD, CD, and ODD symptoms, as assessed
by DPS scores, among these demographic subpopulations is critical both for theoretical and
applied purposes. Frameworks such as the Attribution Bias Context Model (De Los Reyes &
Kazdin, 2005) have been posited in recent years in recognition of the accumulating evidence
that informant bias in children’s mental health assessment should not be considered solely a
form of measurement error because informants also systematically differ in various ways
(e.g., what they attribute to be the cause of the mental health symptoms; the social context in
which the child is observed). Another strand of work has revealed that ethno-cultural factors
influence how parents perceive and interpret their offspring’s mental health problems and
that this may partially explain the well-documented racial/ethnic disparities in children’s
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mental health problems and services utilization in the U.S. (Bussing, Schoenberg, &
Perwien, 1998; Roberts, Alegria, Roberts, & Chen, 2005; Snowden & Yamada, 2005). In
sum, there are many reasons why item scores of the DPS might exhibit uniform DIF,
especially as a function of race/ethnicity. Because the literature on this issue for the DPS is
scant, we did not formulate a priori hypotheses about which DPS item score(s) would show
uniform DIF but rather engaged in a systematic exploratory examination.

Participants

This research used data from the second wave of Healthy Passages, a study funded by the
Centers for Disease Control and Prevention (CDC) that assesses adolescent health—related
behaviors, outcomes, and risk and protective factors for a cohort of 5,147 fifth graders and
their primary caregivers (PCGs). The students were in fifth grade at baseline and in seventh
grade at the second wave of Healthy Passages. Baseline data were collected from 2004 to
2006 and data for the second wave of assessment two years later. Qualitative (i.e., focus
groups, cognitive interviews) and quantitative studies were conducted during study
development to evaluate the appropriateness of survey language, translation, field
procedures, and language-specific study materials. Background, project history, and
conceptual framework of this study are described elsewhere (Schuster et al., 2012; Windle et
al., 2004).

Students were recruited from fifth-grade classrooms in public schools in each of three
geographic areas: (a) 25 contiguous public school districts in Los Angeles County, CA, (b)
10 contiguous public school districts in and around Birmingham, AL, and (c) the largest
public school district in Houston, TX. Eligible schools had an enrollment of at least 25 fifth
graders and collectively represented over 99% of students enrolled in regular academic
classrooms in the three geographic areas. A cluster probability sampling procedure was used
to select schools from each site. Within the randomly sampled schools, all English- and
Spanish-speaking fifth graders enrolled in regular academic classrooms were invited to
participate. Design weights were constructed to reflect different school selection
probabilities based on racial/ethnic composition. Nonresponse weights were created to
model nonresponse as a function of school, student gender, and student race/ethnicity. These
two sets of weights were combined into a final weight that represented the population of
fifth graders in the public schools in each site’s geographic area. Of the 11,532 fifth graders
enrolled in the 118 randomly selected schools, 6,663 of their PCGs who either agreed to be
contacted about the study or who were unsure were invited to participate; 5,147 (77.3%) of
them completed an interview at baseline. Retention was nearly 93% at Wave 2.

After excluding 321 children who were not among the three main target racial/ethnic groups
(i.e., African American, Latino, White), 2 children whose race/ethnicity was unknown, and
333 children with missing PCG data on the Wave 2 DPS instrument, a final analytic sample
of 4,491 (87.3%) remained for this study. The sociodemographic characteristics of the total
analytic sample and of each racial/ethnic group are presented in Table 1. Latino children
were more likely to be excluded from analysis due to missing data on the Wave 2 DPS than
were African American or White children (8.1%, 6.2%, and 6.1%, respectively, p < .001).
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Procedures

Measures

All three Healthy Passages research sites used standardized data collection materials and
protocols, including training manuals, field manuals, and validation procedures. Institutional
review boards at each study site and the CDC approved the study. Materials about the study
and the Permission to Contact Form were distributed to eligible students in their classrooms.
Students were asked to take them home. A home visit was scheduled if PCGs agreed to learn
more about the study. After obtaining informed PCG consent and child assent, interview
teams conducted separate interviews with the child and the PCG either in their home or at
another location (e.g., on-campus site). Computer-assisted personal interviews (CAPI) as
well as audio-computer assisted self-interviews (A-CASI) were used in the data collection
(for more details, see Windle et al., 2004). On average, it took about 1.5 hr to complete the
interview at the second wave of assessment. PCGs received $60 and children a $30 gift card
from a national chain store as an honorarium for participation in the second wave of
assessment.

This study used only sociodemographic data (mostly gathered during the CAPI with the
primary caregiver) and the DPS items from the second wave of Healthy Passages (i.e., when
students were in seventh grade). Although the DPS items were also administered at baseline
(i.e., when students were in fifth grade), endorsement rates were very low for several of
these items at baseline. This was most pronounced for the items assessing CD symptoms
(half of the CD items had endorsement rates below 2.5% at baseline). This greatly limited
our ability to conduct latent variable analyses of their factor structure because estimation
tends to be unstable as the joint occurrence of two symptoms with extremely low base rates
becomes very small. For example, Muthén, Hasin, and Wisnicki (1993) noted that with a
typical joint probability of 0.01, even a sample size of /= 4,000 is barely large enough for
stable estimation with a set of binary items that have base rates ranging from 1% to 26%.
Hence, only data from the second wave, in which endorsement rates for DPS items were
more favorable (Table 2), were used in this study.

ADHD, CD, and ODD symptoms—The presence of ADHD, CD, and ODD symptoms
in the past year was assessed by PCGs with 26 items adapted from the Diagnostic Interview
Schedule for Children Predictive Scales (DPS; Leung et al., 2005; Lucas et al., 2001). The
DPS is a widely used screening tool that is based on the Diagnostic Interview Schedule for
Children (Chen et al., 2005; Leung et al., 2005). It has been shown to identify children who
display symptoms of 11 DSM-/V (American Psychiatric Association, 1994) diagnoses
(Leung et al., 2005). The adapted DPS (the impairment-related questions were not
administered) was approved by C.P. Lucas for the Healthy Passages study. It was translated
into Spanish using a standard translation procedure (i.e., translation/back-translation and
committee approach) recommended for ensuring linguistic equivalence (Sireci, Yang, Harter,
& Ehrlich, 2006). About 24% (N = 1,091) of PCGs completed the assessment in Spanish
language; 76% (/= 3,400) used the English language version.! The ADHD subscale was
based on 8 items, the CD subscale on eight items, and the ODD subscale on 10 items. PCGs
rated the presence of each symptom on a dichotomous scale (1 = yes, 0 = n70) during the A-
CASI portion of the Wave 2 field interview. A bilingual voice actress was used to record
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both the English and Spanish A-CASI portions of the interview. Subscale scores were
calculated by summing affirmative responses across the items. The prevalence (%) of
affirmative responses for each item, item-subscale correlations, and internal consistency for
all subscale scores are reported in Table 2.

Statistical Analysis

Analyses were conducted using Mp/us 7.0 (Muthén & Muthén, 1998-2012) with weights (to
account for differential probabilities of selection of students according to their school and
differential nonresponse) and a cluster variable (to account for clustering of students within
schools). Models were tested using robust weighted least squares (WLSMV) estimation,
which accommodates binary data and provides robust standard errors and adjusted test
statistics (Muthén, du Toit, & Spisic, 1997).

Evaluation of the models was based on multiple criteria that considered statistical, practical,
and substantive fit: The comparative fit index (CFI) ranges in value from zero to one; CFI
values greater than .90 and .95 typically reflect acceptable and good model fit, respectively,
of a target model relative to the null model (Bentler, 1990; Hu & Bentler, 1999). The root
mean squared error of approximation (RMSEA) is a measure of a model’s approximate lack
of fit in the population. Values less than .05 indicate good fit and values as high as .08
represent acceptable errors of approximation in the population (Browne & Cudeck, 1993;
Steiger, 1990). Finally, the weighted root mean square residual (WRMR) is a more recently
developed residual-based fit index proposed by Muthén and Muthén (1998 -2001); values
below one are indicative of good model fit according to a simulation study (Yu, 2002). The
performance of the WRMR has not been extensively evaluated in Monte Carlo simulation
research; therefore, less emphasis was placed on this experimental fit index. Values for the
corrected chi-square statistic were reported only for comparison purposes because this
statistic is not invariant to sample size and is known to be an overly sensitive index of model
fit when there are large numbers of constraints, especially with large samples (Bentler, 1990;
Marsh, Balla, & McDonald, 1988). Additional criteria such as local model misfit (e.g.,
inspection of residuals) and interpretability of parameter estimates were also used.

1Preliminary analyses examined descriptive statistics, internal consistency, factor structure, and potential uniform DIF of DPS item
scores for each language version. Internal consistencies of the three subscale scores were very similar for both language versions
(ranging from .67 to .81 for the English-language and from .69 to .81 for the Spanish-language version). Next, a null model, a one-
factor CFA model, and the hypothesized 3-factor CFA model (see Figure 1) were estimated for each language version. Results showed
that the hypothesized 3-factor CFA model had excellent fit for the English-language (V= 3,400, WLSMVy4(296) = 1132.53, CFI =.
955, RMSEA = .029, RMSEA 90% CI = .027, .031, WRMR = 2.240) and the Spanish-language (A= 1,091, WLSMVy2(296) =
463.18, CFl = .964, RMSEA = .023, RMSEA 90% CI = .019, .027, WRMR = 1.334) version. Correlations among the three latent
factors ranged from .65 to .84 for the English-language and from .71 to .86 for the Spanish-language version, all at p < .001. MIMIC
analyses with Oort’s correction (see Results section for details) and language version as covariate revealed uniform DIF for some DPS
item scores. However, some of these tests relied on extremely low base rates in the Spanish-language data. Overall, these preliminary
analyses revealed a fairly high (albeit not perfect) degree of measurement equivalence. Findings from this study should be evaluated
mindful of this potential measurement limitation (Knight, Roosa, & Umafia-Taylor, 2009); as a precaution, all main analyses of this
study were repeated using data from only the English-language version (see Results section).
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Results
CFA Models

To address the first study aim, three CFA model specifications were tested to evaluate the
adequacy of the hypothesized 3-factor structure for the DPS item scores in this sample: a
null model, a one-factor CFA model (all items loaded on a single latent factor), and the
hypothesized 3-factor CFA model (each item was freely estimated to load only on one
factor; all latent factors were allowed to correlate with one another). Figure 1 depicts the
hypothesized 3-factor CFA model for ease of comprehension. The factor loading of the first
item of a latent factor was fixed to the value 1.0 for scaling purposes. Fit statistics for these
CFA models are shown in the upper section of Table 3 (see M1, M2, and M3).

Based on the criteria of model fit, small residuals, and adequacy and interpretability of
parameter estimates, the hypothesized 3-factor CFA model provided a good fit to the data.
The parameter estimates for the 3-factor CFA model are shown in Table 4. All factor
loadings were statistically significant (all p<.001) and ranged from .52 to .86 in the
completely standardized solution. The proportion of explained variance for the latent
response variables " ranged from .27 to .75 (it was above .50 for 18 of the 26 DPS items).
Combined, these results indicate adequate convergent validity for these item scores, some of
which captured relatively rare symptoms. The correlations among the latent factors from the
completely standardized solution were .67 (ADHD with CD), .69 (ADHD with ODD), and .
85 (CD with ODD)?, all p < .001. These correlations indicate that discriminant validity was
good for the ADHD latent factor with respect to both the CD and ODD latent factors, but
marginal between the CD and ODD latent factors.3

MIMIC Models

The second study aim, screening for uniform DIF of the DPS items, was addressed via
MIMIC models (Kim, Yoon, & Lee, 2012; Woods, 2009) in which covariates were added to
the 3-factor CFA model. The MIMIC approach was chosen because it allows for the
simultaneous inclusion of several covariates with two or more groups, in this case, gender (1
= boy, 0 = girl), African American race/ethnicity (1 = yes, 0 = no), and Latino race/ethnicity
(1 = yes, 0 = no); White race/ethnicity served as reference category. Effects of these
covariates were controlled for each other. Another reason for choosing the MIMIC approach
was that prevalences of several CD symptoms in the overall sample were quite low, which is
in keeping with the nature of these symptoms (see Table 2). Invariance testing with

2The high correlation between the ODD and CD latent factors indicated considerable redundancy. Therefore, we additionally tested a
two-factor CFA model which consisted of a ADHD latent factor (all ADHD items were specified to load on the ADHD factor) and a
combined ODD/CD latent factor (all ODD and CD items were specified to load on the combined ODD/CD latent factor). Both latent
factors in this model were allowed to covary. This alternative two-factor CFA model also provided a good fit to the data (WLSMVy
(298) = 1408.33, CFI = .955, RMSEA (90% CI) = .029 (.027, .030), WRMR = 2.472). We did not retain the two-factor CFA model as
the final model because the proportions of explained variance in the latent response variables y were lower forieveral items
compared to the 3-factor CFA model (e.g., the proportion of explained variance in the latent response variable y had dropped to .37
for Item 25 in the two-factor CFA model) and the latent factor structure was misaligned both with clinical diagnostic practice and the
hypothesized factor structure of the DPS. We readily acknowledge that there might be situations where the more parsimonious two-
factor CFA model specification is preferred.

3AIthough there is no firm rule for discriminant validity pertaining to CFA model tests, correlations with other latent factors <.7 are
frequently accepted as evidence of discriminant validity; correlations >.85 are usually viewed as problematic because they are
indicative of some redundancy of the latent factors (Brown, 2006; Kline, 2011).
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multigroup CFA would have been problematic for rarely occurring symptoms (e.g., cruelty
toward animals) due to empty or near-empty cells in some subgroups. MIMIC modeling
inherently assumes the absence of “nonuniform DIF” (Camilli & Shepard, 1994;
Mellenbergh, 1989), that is, each item discrimination parameter (aka, factor loading)? is
presumed to be group-invariant. Because the DPS, and its parent instrument DISC, have
been refined over decades drawing on rich clinical diagnostic information and extensive
evaluations of criterion validity, this assumption was considered plausible for our analysis.

Using the approach from Kim et al., (2012), a baseline MIMIC modelin which the latent
factors validated in the CFA analysis, but none of the DPS items, were simultaneously
regressed on all covariates (i.e., a full-invariance MIMIC model) was estimated. For ease of
comprehension, the baseline MIMIC model is shown in Figure 2. Next, the baseline MIMIC
model was compared to multiple /ess constrained MIMIC models in which one direct effect
of a covariate on a DPS item was added (i.e., testing uniform DIF with Adf= 1 for one item
and covariate at a time). Note that all covariates still had direct effects on each latent factor
in the less constrained MIMIC models. The factor variances were fixed to the value 1 for
model identification so that it was possible to freely estimate the factor loadings of all items.
For each model comparison, the WLSMYV model chi-square difference test was conducted
using the Difftest feature in Mplus; a significant difference test indicated uniform DIF for
the given item. To control for Type | error inflation (i.e., false detection of uniform DIF for
invariant items) during model comparisons, the Oort adjustment to the chi-square difference
test was used (Oort, 1998; see Kim et al., 2012). Oort’s correction adjusts the critical chi-
square value to account for potential model misspecification in the full-invariance baseline
model and was found to control Type | error rates at or below the nominal level (it also
compared favorably to Bonferroni corrections) and to maintain high power across different
study conditions in a recent simulation study from Kim et al. (2012). An application of this
adjustment procedure is provided in Ogg, McMahan, Dedrick, and Mendez (2013).

Based on an adjusted critical chi-square value of 17.988 for a nominal alpha of .05, uniform
DIF was identified for several DPS item scores during this model testing process. Hence, the
baseline 3-factor MIMIC model was modified and direct effects of covariates on these DPS
items were freely estimated in the final 3-factor MIMIC model. Fit statistics for both
MIMIC models are shown in the lower section of Table 3 (see M4, M5). Model fit of both
MIMIC models was good. Although not discussed in more detail, it might be asked whether
substantive findings and model fit differed as a function of PCG gender. We were unable to
estimate the models for just the male PCGs because of their small group size. However,
substantive findings and model fit were robust when the models were re-estimated using
only data from female PCGs (see Table 3 notes). Model fit and the vast majority of
substantive findings also were closely replicated when, for the reasons described in Footnote

4The reader is reminded that uniform DIF is to be distinguished from nonuniform DIF. Uniform DIF exists when only the item
difficulty parameter differs across groups; nonuniform DIF exists when the item discrimination parameter differs across groups (i.e.,
group membership interacts with the latent trait factor level) (cf., Chan, 2000). A nontechnical description of how CFA with binary
manifest variables is equivalent to a two-parameter normal ogive item response theory model is provided in Brown (2006). In CFA
models with categorical manifest variables, the item difficulty parameters are analogous to item thresholds, and the item
discrimination parameters correspond to factor loadings (cf. Muthén, Kao, & Burstein, 1991).
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1, models were re-estimated using only the data gathered with the English-language version
(see Table 3 notes).

Parameter estimates for the direct effects of covariates on individual DPS items that were
included in the final 3-factor MIMIC model are shown in Table 5. Substantively, the results
of the final 3-factor MIMIC model indicated uniform DIF for the following item scores:
Male gender of the child was positively related to the presence of two ODD symptoms
(Items 9 and 15; all p<.001) but inversely related to two other ODD symptoms (Items 10
and 11; all p=.001). Relative to being White, Latino race/ethnicity of the child was
positively linked to the presence of one ADHD symptom (Item 6; p < .001) and three ODD
symptoms (Items 9, 11, and 12; all p< .01). It also was inversely related to the presence of
two ADHD symptoms (Items 3 and 5; all p<.001) and three other ODD symptoms (Items
16, 17, and 18; all p < .001). Compared to White race/ethnicity, African American race/
ethnicity of the child was positively related to the presence of one ADHD symptom (Item 6;
p<.001) and four ODD symptoms (Items 9, 12, 14, and 15; all p<.001). At the same time,
it was inversely related to the presence of another ADHD symptom (Item 3; p < .001) and
two other ODD symptoms (Items 16 and 18; all p<.001). No uniform DIF was observed for
CD item scores.

Next, a sensitivity analysis of the associations of the covariates to the means of the latent
factors was conducted in order to explore the extent to which group comparisons at the scale
(aka, latent factor) level might be biased as a result of the identified uniform DIF of some
DPS item scores. Findings from this sensitivity analysis are shown in Table 6, which
contrasts the estimated direct effects of all covariates on the three latent factors from the
baseline 3-factor MIMIC model (i.e., which did not include any direct effects of covariates
on individual DPS items) with those from the final 3-factor MIMIC model (in which the
direct effects of covariates on individual DPS items described in the preceding paragraph
were included). Overall, little difference was found regardless of whether latent mean
differences as a function of the three covariates were adjusted for uniform DIF in the
MIMIC analysis or not. Substantively, the analyses showed that boys had significantly
higher means on the ADHD, CD, and ODD latent factors compared to girls (all p<.001).
Latino children had significantly lower means on the ODD latent factor (o < .001) but did
not differ significantly from White children on the mean levels of the ADHD and CD factors
(p>.17). Finally, African American children had significantly higher means on the ADHD
(p<.001) and CD (p < .05) latent factors but significantly lower means on the ODD latent
factor (p=.001) relative to White children.

Discussion

This study applied CFA and MIMIC modeling to data from a large representative
community sample in the U.S. to examine uniform DIF of the ADHD, CD, and ODD item
scores of the DPS as a function of gender and race/ethnicity of seventh graders. Results from
CFA models were based on the parent version of the instrument and indicated that the
hypothesized 3-factor structure provided a good approximation of the data. Lucas et al.
(2001; see also Leung et al., 2005) had selected DISC items for inclusion in the DPS that
emerged as significant predictors of DSM diagnoses in secondary data analyses. Given the
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scant published evidence on the factor structure of the DPS, this result was reassuring and an
important study contribution.

The MIMIC models revealed uniform DIF of various item scores, especially ODD item
scores but also some ADHD item scores, whereas this was not the case for CD item scores.
The last finding was inconsistent with a prior study from Gelhorn et al. (2009) with youth-
reported CD symptoms. It is possible that power for detecting uniform DIF was more
limited in our study due to relatively low base rates of parent-reported CD symptoms.5
Furthermore, uniform DIF was mostly observed for comparisons by race/ethnicity of the
child but minimally for comparisons by child gender, which was largely consistent with the
limited literature (Burns et al., 2006; Gomez, 2007; Hillemeier et al., 2007). In contrast to
previous studies, uniform DIF effects of gender and race/ethnicity were controlled for each
other. The inclusion of Latino youth also was a unique study contribution.

It is often difficult to identify the reasons why subsets of items within a scale function
differently across groups (Zumbo, 2007). Misspecification of an underlying
multidimensional model has been offered as one explanation (Ackerman, 1992). Secondary
(in the worst case, nuisance) factors might exist that are correlated with the primary factor of
interest and systematically related to the variance of items. Although we are being very
speculative, we offer three interpretations that might explain why some DPS item scores
showed uniform DIF. Yet, nuisance factors or measurement artifacts clearly remain a viable
alternative interpretation.

First, it has been found that ethno-cultural factors can influence thresholds for the
acceptability of youths’ behavior (Weisz, McCarthy, Eastman, Chaiyasit, & Sunwanlert,
1997) as well as parents’ interpretation of youths’ mental health symptoms (Roberts et al.,
2005). For example, given the importance that Latino cultures often place on values such as
respeto and simpaz‘/ia6 (Calzada, Fernandez, & Cortes, 2010; Triandis, Marin, Lisansky, &
Betancourt, 1984), it is conceivable that individual ODD symptoms such as “refused to do
what s/he was told to do” (Item 9) and “argued or talked back” (Item 18) might be endorsed
by Latino PCGs at a different rate compared to White PCGs even when overall mean levels
of ODD symptomatology on the latent factor are held constant, as found in the current study.
However, the opposite patterns of uniform DIF observed across individual ODD items
indicate that these effects likely resulted from more complex processes. Second, it has been
documented that racial/ethnic minority children in the U.S., especially those of Latino race/
ethnicity, have high rates of mental health services underutilization (Alegria, Vallas, &
Pumariega, 2010; Kataoka, Zhang, & Wells, 2002; Snowden & Yamada, 2005). Some have
suggested that this might be the result of racial/ethnic (aka, cultural) differences in parents’
decision threshholds guiding whether treatment is warranted for specific mental health
problems Alegria et al., 2004;Bussing et al., 1998; Chavez, Shrout, Alegria, Lapatin, &

S5The two highest base rates in the Gelhorn et al. (2009) study were found for items “steal no confront” (47.2% male and 34.8% female
youths endorsed this item) and “destruction of property” (21.5% male and 6.6% female youths endorsed this item). Another
interesting comparison concerns the item “cruel to animals,” which was endorsed by 9.6% male and 1.3% female youths in the
Gelhorn et al. (2009) study.

Respeto represents the obedience, duty, and deference of an individual’s position within a hierarchical structure; simpatiaemphasizes
the importance of displaying behaviors that promote smooth and pleasant social relationships (Castillo, Perez, Castillo, & Ghosheh,
2010, pp. 164, 165).
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Canino, 2010; Yeh et al., 2005; see also De Los Reyes & Kazdin, 2005). Our finding that the
ADHD item “taking medication for hyperactivity” (Item 3)7 was less likely to be endorsed
for African American and Latino children relative to White children, even when their overall
mean level of ADHD symptomatology on the latent factor was held constant, fits well with
other research on this issue (Eiraldi, Mazzuca, Clarke, & Power, 2006; Rowland et al.,
2002). Third, race/ethnicity is often confounded with various sociodemographic factors in
the United States, including family educational level and household income (see, e.g.,
Harrell, Langton, Berzofsky, Couzens, & Smiley-McDonald, 2014; Lahey et al., 1995). The
descriptive information shown in Table 1 indicates that White race/ethnicity is strongly
confounded with high socioeconomic status (SES), whereas SES is lowest among Latino
children in this sample. Therefore, it is possible that the observed uniform DIF among racial/
ethnic groups represents differences in parents’ SES as much as (or more than) differences
in ethno-cultural factors. In conclusion, it is important to gain a better understanding of the
sources of the observed uniform DIF of specific DPS item scores in future research. Ideally,
this should involve use of a confirmatory approach (Zumbo, 2007), and evidence is
beginning to emerge that shows how this might be done in applied research (Sandilands,
Oliveri, Zumbo, & Ercikan, 2013).

Lastly, latent mean differences of the three factors as a function of gender and race/ethnicity
of the child were robust regardless of whether estimates were adjusted for uniform DIF or
not. This was most likely the case because uniform DIF of individual items did not
consistently favor one group over others (e.g., after holding constant the mean levels of the
ODD latent factor, Latino race/ethnicity of the child was positively related to three ODD
items and inversely to three other ODD items compared to the reference category White
race/ethnicity). In other words, item-level group differences found for specific DPS items
might have balanced one another out at the total scale-level, resulting in robust patterns of
latent mean differences across the two MIMIC model specifications. This tentative
conclusion needs to be cross-validated in other research. Substantively, it is of interest that
for some (e.g., boys had higher levels of CD symptoms than girls; African American
children had higher levels of ADHD symptoms than White children), though not all, latent
mean differences in the three factors among demographic subgroups were consistent with
patterns of group differences obtained with the DPS for a nationally representative sample of
12-17 year-olds (Chen et al., 2005). The inconsistent group differences between both studies
(no significant differences between male and female youth in levels of ODD or among
African American, Latino, and White youth in levels of ODD and CD symptoms were found
in the Chen et al., 2005, study) likely stem from a combination of informant (parent vs.
youth DPS version) and other method effects (e.g., nonadjustment vs. adjustment for
measurement error, assessment of DSM—-1/1-Rvs. DSM-1V symptoms, different age ranges
of assessed youths).

7An anonymous reviewer noted that Item 3 (“taking medication for hyperactivity”) differs from the other items of the DPS ADHD-
subscale in that it does not assess a behavioral manifestation of ADHD symptomatology. Due to the absence of independent clinical
diagnoses, this study was unable to provide additional information about the sensitivity and specificity of Item 3 scores. However, the
results reported in this study indicate that the base rate of Item 3 was much lower compared to those of the other DPS ADHD items
and its item-subscale correlation was of a moderate effect size (see Table 2). In the 3-factor CFA model, the latent ADHD factor
accounted for 43% of the variance in the latent continuous response variable for Item 3 (see Table 4). We concur with the reviewer that
further investigation of the sensitivity and specificity of Item 3 would be highly informative for the field.
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There are several limitations of this study. First, PCGs provided responses to the DPS items.
Independent clinical diagnoses and youth-self-report DPS data for ADHD, CD, and ODD
symptoms were not available for the seventh graders but would be useful to address
concerns about informant bias (for a discussion, see De Los Reyes & Kazdin, 2005; Dirks,
De Los Reyes, Briggs-Gowan, Cella, & Wakschlag, 2012). Second, this study focused on
ADHD, CD, and ODD symptoms. Similar research should be conducted for other DPS
mental health symptoms that were not assessed in the Healthy Passages study (e.g.,
obsessive-compulsive disorder). Third, the study was conducted with a large representative
community sample of seventh graders from three major racial/ethnic groups attending public
schools in three metropolitan areas in the United States. Results may not generalize to
special populations and clinical samples, other racial/ethnic groups (e.g., Asian Americans,
Native Americans), younger or older youths, and different geographical regions. Fourth,
there is no consensus in the expert literature on the best way of testing for uniform DIF in
MIMIC modeling (Woods, 2009). Although the Oort adjustment, used in this study to
control Type | error inflation, has performed well in a recent simulation study (Kim et al.,
2012), further simulation work is needed to more comprehensively evaluate its performance
and statistical power (e.g., with disproportionate group sizes, more noninvariant items, larger
samples, or more items). Fifth, MIMIC modeling, although advantageous and justifiable in
this study for the reasons described earlier, is not readily suited to detect non-uniform DIF.
Some experts have begun to propose extensions through inclusion of latent moderated
structures that may allow us to address this limitation in the future (Woods & Grimm, 2011).
Finally, longitudinal measurement invariance testing would provide another important
extension of this cross-sectional analysis.

Summarizing, findings demonstrated uniform DIF for several DPS item scores, but this had
little impact on latent mean differences of the ADHD, CD, and ODD factors. These results
have various implications for applied purposes. Although it is fairly common in the literature
on educational achievement and aptitude measures to delete items exhibiting uniform DIF
from the test, this practice might be less indicated in the assessment of mental health
problems (Gitchel, Turner, & Rumrill, 2010) because deleting items with uniform DIF from
mental health assessment scales could negatively affect their content validity. We concur
with these authors and do not advocate the exclusion of DPS items that displayed uniform
DIF, especially considering that the number of DPS items per subscale is limited. Rather, we
see the main contribution of our study as a first step toward better understanding the
cognitive and/or ethno-cultural processes behind PCGs’ responses to items about their
child’s mental health symptoms and investigating whether these processes are comparable
across demographic groups. In the long run, identification of uniform DIF of some DPS item
scores can assist practitioners in better targeting efforts designed to improve parents’
recognition of mental health symptoms among their offspring toward those symptoms that
tend to be underrecognized by specific subgroups.

Pending cross-validation, our findings imply that practitioners and researchers using the
parent-version of the DPS in the U.S. can compare the scale scores of ADHD, CD, and ODD
symptoms across three racial/ethnic groups (African American, Latino, White children) and
gender with minimal bias. However, they should be cautious with comparing these groups at
the item-level, particularly for ODD symptoms but also for a few ADHD symptoms, because

Psychol Assess. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Wiesner et al.

Page 13

some of these items vary with regard to the degree that they measure severity equally across
the three racial/ethnic groups (this is much less of an issue for item-level comparisons by
gender). Whether this also applies to the youth self-report version of the DPS is an open
question.
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Figurel.
Hypothesized 3-factor CFA model. The y” refer to the latent continuous response variables

for the given DPS item. The abbreviated item label for each DPS item is shown in Table 2.
The parameter estimates for the 3-factor CFA model are shown in Table 4.
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response variables for the given DPS item. The abbreviated item label for each DPS item is

shown in Table 2. “D” refers to the disturbance of the latent factor.
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Table 1
Sociodemogr aphic Char acteristics of the Total Analytic Sample and by Racial/Ethnic
Subgroup
Total analytic sample  African-American
Variable (N =4,491) (N = 1,646) Latino (N =1,666) White (N = 1,179)

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny
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Child race/ethnicity
African-American
Latino
White

Child male gender

Child age (years)a
PCG female gender
PCG currently married/living with partner (yes)
PCG working part-time or full-time (yes)
PCG highest educational attainment
Not graduated from high school
GED/high school degree

Some years of college education

PCG age (years)a

1,646(30.6)
1,666(45.9)
1,179 (23.4)
2,202(51.0)
12.60 (0.66)

4,153 (93.1)
2,770 (64.8)
3,179 (70.1)

845 (23.8)
919 (22.2)
2,660 (53.9)
40.19 (7.30)

779 (51.4)
12.63 (.74)

1,552(94.9)
656 (41.5)
1,220(74.9)

147 (9.7)
446 (30.3)
1,016(60.0)
39.40 (8.93)

823 (49.4)
12.60 (.62)

1,542(93.2)
1,182 (72.1)
1,078 (64.3)

678 (44.0)
394 (24.0)
577 (32.0)
39.09 (6.07)

600 (53.6)
12.58 (.62)

1,059 (90.7)
932 (53.8)
881 (75.4)

20 (2.6)
79(8.3)
1,067 (89.1)
43.39 (6.48)

Note. Unless otherwise indicated, the total unweighted number (weighted percentage in parentheses) is shown. Percentages by racial/ethnic
subgroup are weighted within-group percentages. Percentages may not add up to 100% due to rounding.

aWeighted mean (weighted standard deviation in parentheses).
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Table 2
Descriptive Information for DPS Items (N = 4,491)

Prevalence KR20-

Item (% yes) N (yes) [-Sr subscale

ADHD subscale .76
1. Trouble finishing homework 37.8 1,697 52
2. Not listening to people 34.8 1,562 .50
3. Taking medication for hyperactivity 75 338 .34
4. Forgetting what s/he planned to do 27.4 1,231 .53
5. Difficulty to keep mind on task 32.2 1,446 .57
6. Often getting up from seat 18.2 818 44
7. Making a lot of easy mistakes 17.3 779 49
8. Talking much more than other children 30.6 1,373 .32

ODD subscale 81
9. Refused to do what s/he was told to do 23.0 1,034 .50
10. Grouchy or easily annoyed 457 2,050 .54
11. Mad at people/about things 36.3 1,632 .53
12. Got even with others 105 473 44
13. Cursed/used dirty language 29.7 1,334 .46
14. Mean on purpose 10.8 485 .46
15. Did forbidden things on purpose 17.9 803 .53
16. Lost temper 59.3 2,664 .46
17. Blamed others for own mistakes 35.9 1,612 48
18. Argued or talked back 49.4 2,218 53

CD subscale .69
19. Bullied someone 7.8 352 .39
20. Tried/been physically cruel to someone 1.9 86 40
21. Lied to get something s/he wanted 9.6 433 .38
22. Broke something on purpose 2.3 103 .38
23. Been physically cruel to animal 0.8 37 .33
24. Expelled from school 3.2 143 .34
25. Been in severe physical fight 8.5 380 .36
26. Stole from those s/he lives with 4.6 207 42

Note. The full wording of items can be obtained from C.P. Lucas. Summary statistics (except coefficient of reliability) adjusted for sample weights
and clusters. ADHD = attention deficit/ hyperactivity disorder; CD = conduct disorder symptoms; ODD = oppositional defiant disorder symptoms;
Prevalence (yes) = prevalence of PCGs (in %) indicating that the given symptom had occurred for his/her child; I-S 7= item-subscale correlation;
KR20 = Kuder-Richardson 20 coefficient of reliability.
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Table 3
Fit Statisticsfor Estimated CFA and MIMIC Modelsfor DPS Items (N = 4,491)

WLSMVy2 df CFl RMSEA (90% CI) WRMR
Confirmatory factor analysis (CFA) models

M1: Null model 24821.85 325 130 [.128, .131] 14.298
M2: One-factor CFA model 230438 299 918 .039 [.037, .040] 3.254
M3: Three-factor CEA model? 1329.33 296 .958 .028 [.026, .029] 2.370

Multiple indicators multiple causes (MIMIC) models
M4: Baseline three-factor MIMIC model (without DIF)b 172311 365 942 029[,027,.030] 2520
128559 344 .960 .025 [.023, .026] 2112

M5: Final three-factor MIMIC model (with DIF)C

Page 22

Note. All models were adjusted for sample weights and clustering. The estimated tetrachoric correlations among the 26 latent continuous response

variables y* ranged from .18 to .82 according to the three-factor CFA model. WLSMV;(2 = robust weighted least squares chi-square test statistic;

CFI = comparative fit index; RMSEA = root mean squared error of approximation; WRMR = weighted root mean square residual; DIF =

differential item functioning; CI = confidence interval.

aModeI fit and substantive findings were nearly identical when the three-factor CFA model was re-estimated using data from only the female
primary caregivers (V= 4,153, WLSMVx2(296) =1275.24, CFl = .955, RMSEA = .028, RMSEA 90% CI = .027, .030, WRMR = 2.313) and from
only the English-language version (V= 3,400, WLSMVXZ(ZQG) =1132.53, CFI = .955, RMSEA = .029, RMSEA 90% CI =.027, .031, WRMR =

2.240), respectively.

Model fit and substantive findings were nearly identical when the baseline three-factor MIMIC model was re-estimated using data from only the

female primary caregivers (A= 4,153, WLSMVx2(365) =1659.56, CFIl = .938, RMSEA = .029, RMSEA 90% CI =.028, .031, WRMR = 2.454).
Model fit and the vast majority of substantive findings also were closely replicated when this model was re-estimated using data from only the

English-language version (A/= 3,400, WLSMVX2(365) =1418.24, CFIl = .942, RMSEA = .029, RMSEA 90% CI =.028, .031, WRMR = 2.315).

Model fit and substantive findings were nearly identical when the final three-factor MIMIC model was re-estimated using data from only the

female primary caregivers (V= 4,153, WLSMVX2(344) =1244.28, CFl = .957, RMSEA = ..025, RMSEA 90% CI = .024, .027, WRMR = 2.061).
Model fit and the vast majority of substantive findings also were closely replicated when this model was re-estimated using data from only the

English-language version (V= 3,400, WLSMVX2(344) =1130.89, CFI = .957, RMSEA = .026, RMSEA 90% CI = .024, .028, WRMR = 2.015).
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Table 4
Parameter Estimatesfor Three-Factor CFA Model (N = 4,491)

Page 23

Unstandar dized factor

Completely standardized

Proportion explained

Item loading (SE) factor loading Thresh-hold variance
ADHD latent factor
1. Trouble finishing homework 1.00 74 31 .55
2. Not listening to people 977 (.03) 72 .39 .51
3. Taking medication for hyperactivity 88 ***(04) .66 1.44 43
4. Forgetting what s/he planned to do 98 ***(.03) .73 .60 .53
5. Difficulty to keep mind on task 1.08**(.03) .80 46 .65
6. Often getting up from seat 997 (.03) 74 91 .54
7. Making a lot of easy mistakes 1.04 ***(‘03) 77 .94 .60
8. Talking much more than other children 70 ***(.04) .52 51 27
ODD latent factor
9. Refused to do what s/he was told to do 1.00 .80 74 .64
10. Grouchy or easily annoyed 957 (.02) .76 A1 .58
11. Mad at people/about things 96 ***(03) 77 .35 .59
12. Got even with others 1.01°°(.03) 81 125 .65
13. Cursed/used dirty language 8177(.03) .65 .53 42
14. Mean on purpose 1.03 ¥ (.03) .82 124 .68
15. Did forbidden things on purpose 1.0377(.03) .83 .92 .68
16. Lost temper 80777 (.02) .64 -.24 Al
17. Blamed others for own mistakes 85™%(.03) .68 .36 .46
18. Argued or talked back 8877 (.02) .70 .02 .50
CD latent factor
19. Bullied someone 1.00 79 1.42 .62
20. Tried/been physically cruel to 1.10 7 (.05) .86 2.07 .75
someone
21. Lied to get something s/he wanted 1.01 **(.04) 79 1.30 .63
22. Broke something on purpose 1.00 ***(‘05) .78 2.00 .61
23. Been physically cruel to animal 1.01 ***(_07) .79 2.40 .63
24. Expelled from school 86" (.04) .68 1.86 46
25. Been in severe physical fight 847 (.04) .66 1.38 44
26. Stole from those s/he lives with 1.00 77 (.05) 79 1.69 .62

Note. Unstandardized factor loadings for Items 1, 9, and 19 were fixed to the value “1” for identification purposes. Thresholds indicate the point on

the latent response variable y* where y= 1 if the threshold is exceeded (and where y= 0 if the threshold is not exceeded). The proportion of

explained variance refers to the proportion of variance in the latent continuous response variables y* that is explained by the latent factor. Estimated
variances of the latent factors were .55 for ADHD, .64 for ODD, .62 for CD. Estimated covariances among the latent factors were .41 (ADHD with
0ODD), .39 (ADHD with CD), and .53 (ODD with CD).

Aok

p<.001 (two-tailed).
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Table 5

Page 24

Parameter Estimatesfor Direct Predictive Effects of Male Gender, L atino Race/Ethnicity,
and African-American Race/Ethnicity on DPS Items With DIF From Final Three-Factor

Model (N = 4,491)

Completely
Item Unstandardizedb SE  standardized
Direct predictive effects of male gender on DPS item
Item 9: Refused to do what s/he was told to do 15%** .04 .08
Item 10: Grouchy or easily annoyed —13%* .04 -.06
Item 11: Mad at people/about things —167* .05 -.08
Item 15: Did forbidden things on purpose 167 .04 .08
Direct predictive effects of Latino race/ethnicity on DPS item
Item 3: Taking medication for hyperactivity 80" .08 -.38
Item 5: Difficulty to keep mind on task _7 ¥ .05 -.13
Item 6: Often getting up from seat 34 .07 .16
Item 9: Refused to do what s/he was told to do 3g*** .07 19
Item 11: Mad at people/about things 197 .05 .10
Item 12: Got even with others 0 ** .08 A1
Item 16: Lost temper —407 .05 =20
Item 17: Blamed others for own mistakes —46™ .07 -.22
Item 18: Argued or talked back _75%** .05 -.35
Direct predictive effects of African-American race/ethnicity
on DPS item
Item 3: Taking medication for hyperactivity 487 .08 =21
Item 6: Often getting up from seat B4 .08 .24
Item 9: Refused to do what s/he was told to do 517 .06 .23
Item 12: Got even with others 31 .07 14
Item 14: Mean on purpose 3 .06 15
Item 15: Did forbidden things on purpose a7 .07 .18
Item 16: Lost temper —41 7 .05 -.18
Item 18: Argued or talked back _5g*** .05 -.25

Note. Reference category for race/ethnicity was White.

Ak
p < .01 (two-tailed).

Hokh

p<.001.
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Table 6
Sensitivity Analysis of Relations Between Covariates and DPS Latent Factors (N = 4,491)

Baseline three-factor MIMIC modél (without DIF) Final three-factor MIMIC model (with DIF)

Unstandar dized Coefficient Unstandar dized Coefficient

Covariate (95% ClI) SE p (95% CI) SE p

ADHD latent factor

Male gender .35[.27, .44] .05 .000 .35[.27, .44] .05  .000

Latino -.07 [-.19, .05] .06 223 .05 [-.07, .18] 06 .39

African-American .30 [.18, .42] .06 .000 .33 [.20, .45] .07 .000
ODD latent factor

Male gender .15 [.08, .22] .04 .000 15 [.07, .23] .04 .000

Latino -.39 [-.51,-.28] .06 .000 -.25[-.38,-.12] .07 .000

African-American -.21[-.31,-.10] .05 .000 -.20 [-.32,-.09] .06 .001

CD latent factor

Male gender .30 [.21, .40] .05 .000 .30 [.21, .40] .05  .000

Latino -.15 [-.36, .06] A1 172 -.15[-.35, .06] A1 172

African-American .23 [.04, .42] .10 .020 .23 [.04, .42] .10 .019

Note.All estimates were adjusted for sample weights and clustering. Reference category for race/ethnicity was White. ADHD = attention deficit/
hyperactivity disorder; CD = conduct disorder symptoms; ODD = oppositional defiant disorder symptoms; DIF = differential item functioning; CI
= confidence interval.
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