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Abstract

We evaluated the construct validity of the Child Yale-Brown Obsessive Compulsive Scale
(CYBOCS) in a large clinical sample (N=730) using confirmatory factor analysis. Results found
inadequate fit for a priori models, though a model accounting for overlapping item content
displayed good fit. Parallel obsessions/compulsions items may provide largely redundant
information on the CYBOCS. Findings suggest modifying the CYBOCS to reduce burden on
researchers, patients, and clinicians, and to more accurately measure pediatric obsessive
compulsive disorder.
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1. Introduction

A notable debate has focused on how to correctly classify pediatric obsessive compulsive
disorder (OCD) in DSM-5, especially with regard to the uniqueness of obsessions and
compulsions relative to psychopathology seen in other anxiety disorders (Storch et al.,
2008). Improper modeling of obsessions and compulsions artificially increases
heterogeneity in classification, which can complicate differential diagnosis and the
communication of information to patients. A disorder model that is not correctly specified
also creates error variance in measurement, which reduces power to detect relationships with
other constructs of interest. Taken together, if pediatric OCD is not modeled properly, fewer
research findings will emerge, and more error in clinical work will occur.

The gold standard measure used to characterize pediatric OCD is the Children’s Yale-
Brown Obsessive Compulsive Scale (CYBOCS; Scahill et al., 1997), which reflects a
traditional separation of obsessions and compulsions. While it has shown reliability as well
as convergent, divergent, and discriminant validity (Lewin et al., 2014), it has not
demonstrated strong construct validity. Both Storch et al. (2005) and McKay et al. (2003)
failed to confirm the separate modeling of obsessions and compulsions. Instead, each group
found different 2-factor models that consisted of severity and disturbance factors as opposed
to obsessions/compulsions factors. Given such discrepancies, we compared these models in
a clinical sample that is nearly three times the size of the largest employed in prior factor
analyses.

2. Methods

Participants were 730 treatment-seeking youth (56.4% male, 42.1% female, 1.5% gender not
reported) ages 3—18 (Mean age=11.49, SD=3.06). They were recruited from four U.S.
academic clinics specializing in childhood OCD and received primary diagnoses of OCD via
semistructured interview. Participants were a subsample from a normative study of the
CYBOCS; please see Lewin et al. (2014) for further detail on diagnostic methodology,
which followed gold-standard practice. Participants were predominantly Caucasian (77.5%),
with other ethnicities including Hispanic (6.6%), African American (2.2%), Asian American
(1.9%), and other (3.6%); 5.1% of participants chose not to provide ethnicity data and 3.2%
of participants did not have recorded ethnicity data.

All participants were administered the CYBOCS, a semistructured clinician-administered
assessment consisting of a symptom checklist followed by a 10-item rating of obsessive and
compulsive symptom severity over the past week. Each item is rated on a 04 point scale,
yielding a CYBOCS Total Severity score. Three a priori models of the CYBOCS were
tested via confirmatory factor analysis: the original CYBOCS factor structure, the severity-
disturbance factor structure proposed by Storch et al. (2005), and the severity-disturbance
factor structure proposed by McKay et al. (2003). A depiction of each model can be seen in
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Figure 1. Model fit was assessed by the Comparative Fit Index (CFl), the Root Mean Square
Error of Approximation (RMSEA), and the Standardized Root Mean Square Residual
(SRMR). Adequate model fit is reflected by values of greater than .95 for the CFI, values of
less than .06 for the RMSEA, and values of less than .06 for the SRMR (as indicated by Hu
and Bentler, 1999). Modification indices for each model were evaluated via Lagrange
multipliers; any improvements in model fit made based on these indices were considered by
x2 difference tests between models.

Participants had CYBOCS scores consistent with those seen in other studies (Mean=24.9,
SD=5.7). None of the a priori models evaluated displayed adequate model fit, including the
original CYBOCS factor structure (CFI=.73, RMSEA=.17, SRMR=.10), the Storch et al.
(2005) model (CFI=.78, RMSEA=.16, SRMR=.08), or the McKay et al. (2003) model
(CFI=.71, RMSEA=.18, SRMR=.10). Given this lack of model fit, we reevaluated the
original CYBOCS factor model, as item loadings for all indicators were in the good to
excellent range (according to criteria specified by Comrey and Lee, 1992) with the
exception of the resistance items (item loadings were <.3, and these items have previously
received scrutiny in OCD research; Storch et al., 2010).

Two major trends emerged from an evaluation of modification indices. First, residuals were
correlated among all CYBOCS items that had parallel formats for obsessions and
compulsions (e.g., time spent on obsessions, time spent on compulsions). Secondly, the
results indicated that residuals were correlated among the items focusing on resistance and
control. Permitting for correlated residuals among parallel items for obsessions and
compulsions found an improved model fit relative to the original CYBOCS model
(difference in model fit: ¥2(5)=429.46, p <.01; overall model fit: CF1=.88, RMSEA=.12,
SRMR=.07). Adding to this model correlated residuals for resistance and control items (i.e.,
items 4-5 and items 9-10 on the CYBOCS) resulted in the only acceptable model fit among
all models evaluated (difference in model fit: y2(2)=249.31, p <.01; overall model fit: CFI=.
97, RMSEA=.06, SRMR=.04). A pictorial depiction of this model can be seen in Figure 1.

4. Discussion

Support was not found for any a priori CYBOCS factor model. In particular, two sources of
extraneous variance were identified that were not explained by obsessions/compulsions:
systematic relationships between parallel item formats, and systematic relationships between
the resistance and control items. Such correlated residual variance can arise from multiple
sources, including the existence of a factor not measured in the model, participant response
sets (e.g., different response approaches to positively/negatively worded items), and because
items that assess similar content will have residuals that cluster together. It appears likely
that the latter process is in effect in our data. This linkage between obsessions and
compulsions is not unprecedented in OCD, as research in OCD self-report instruments (e.g.,
the Dimensional Obsessive-Compulsive Scale; Abramowitz et al., 2010) has found utility in
measuring obsessions and compulsions simultaneously.
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Given the strong factor loadings observed and the demonstrated reliability and validity of
the CYBOCS, it is a useful measure of OCD. However, there may be a lack of parsimony
among CYBOCS items, as asking about obsessions and compulsions separately may yield
largely redundant information. If this is the case, assessors could possibly ask about both
constructs simultaneously. In tandem with merging the resistance and control items (given
conceptual and empirical redundancy), a 4-item CYBOCS would result. This CYBOCS
could be administered by asking about both obsessions and compulsions simultaneously for
items 1-4, and when administering item 4 also asking about resistance and control
concurrently. A particular focus may be placed on compulsions, given that unwanted ego-
dystonic obsessions are actually quite common (Rassin et al., 2007) and purely behavioral
treatments have led to reductions in unwanted cognitions in anxiety disorders (e.g., Newman
et al., 1994). Perhaps what makes OCD abnormal may not be the experience of obsessions,
but rather patient response to these obsessions, and constructs such as anxiety sensitivity
could differentiate clinical patients. While the CYBOCS is an effective measure of pediatric
OCD, modifications may be required to increase parsimony, improve measurement
precision, and reduce burden on patients and clinicians alike.
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Figure 1.

CYBOCS models that were evaluated, clockwise from top derived CYBOCS factor

structure, the Storch et al. (2005) CYBOCS model, the McKay et al. (2003) CYBOCS
model, and our final top-left: The original rationally , CYBOCS model (incorporating

correlated residuals)
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