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Abstract

Background: The Obsessive-Compulsive Inventory-Children’s Version (OCI-CV) was
developed to assess obsessive-compulsive symptoms in youth. Recent changes in the Diagnostic
and Statistical Manual (DSM-5) exclude hoarding from inclusion in the diagnosis of obsessive-
compulsive disorder (OCD). Accordingly, the present study examined the reliability, validity,
factorial structure, and diagnostic sensitivity of a revised version of the scale — the OCI-CV-R—
that excludes items assessing hoarding.
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Methods: Participant were 1047 youth, including 489 meeting DSM criteria for primary OCD,
298 clinical controls, and 260 nonclinical controls, who completed the OCI-CV and measures of
obsessive-compulsive symptom severity, depression, and anxiety at various treatment and research
centers.

Results: Findings support a five-factor structure (doubting/checking, obsessing, washing,
ordering, and neutralizing), with a higher order factor. Factorial invariance was found for older
(12 to 17 years) and younger (7 to 11 years) children. Internal consistency of the OCI-CV-R
was acceptable, and discriminant and convergent validity were adequate and akin to that of its
progenitor. Diagnostic sensitivity and specificity were found for a total score of 8 and higher.

Conclusion: It is recommended that the OCI-CV-R replace the former version, and that

this measure serve as part of a comprehensive clinical assessment of youth with OCD.
Recommendations for further research with ethnically and racially diverse samples, as well as
the need to establish benchmark scores are discussed.
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Introduction

Obsessive-compulsive disorder (OCD) is a prevalent and chronic psychological condition
marked by significant disability and high societal economic burden (Murray et al., 2004).
The disorder is heterogeneous, marked by high variability in symptom expression as well as
age of onset (Anholt et al., 2014). Although most adults with OCD can trace their symptoms
to childhood, OCD is associated with a bimodal onset, with one peak at approximately

10 years old, and the second in early adulthood (Geller, 2006). Moreover, there is ample
evidence that the presentation of pediatric OCD differs from that of adult OCD. For
example, whereas in adults, higher rates have been observed among females (Fawcett et

al., 2020), in childhood, OCD is associated with preponderance of males, as well as higher
comorbidity with tic disorders, and lower insight (Geller, 2006; Lewin et al., 2006). Indeed,
it has been suggested that childhood versus adult-onset OCD represent different subtypes
of the disorder (Geller et al., 1998; Taylor, 2011), that may also differ in terms of brain
morphology (Boedhoe et al., 2018). Thus, effective assessment tools are necessary for
establishing symptom severity and the domain of symptom expression among youth.

Although there are several rating scales to assess OCD severity (for a review see Rapp et al.,
2016), the Obsessive-Compulsive Inventory-Children’s Version (OCI-CV; Foa et al., 2010)
is a well-established self-report measure of childhood obsessive-compulsive symptoms

that is commonly used in research and practice. The scale is comprised of 21-items and
roughly modeled on the adult version, the Obsessive-Compulsive Inventory-Revised (Foa et
al., 2002). The OCI-CV assesses symptoms associated with doubting/checking, obsessing,
washing, ordering, and hoarding, as well as neutralizing. It also has a factor analytically
derived total score. Since the development of the OCI-CV, psychometric analyses have
replicated the originally identified six-factor structure, as well as the adequate convergent
validity with the Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS; Scahill
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etal., 1997), and moderate discriminant validity (e.g., Jones et al., 2013). Benchmarks
have also been established that enhance the clinical utility of the measure in determining
symptom severity and response to treatment (McGuire et al., 2019).

The OCI-CV, however, was developed when hoarding was considered a symptom of OCD.
Yet substantial evidence indicates that hoarding is distinct from other symptoms of OCD
(Pertusa et al., 2010), including in youth (Morris et al., 2016; Samuels et al., 2014), and
thus it is now considered a separate condition (i.e., Hoarding Disorder) in the Diagnostic
and Statistical Manual (DSM-5; American Psychiatric Association, 2013). Consistent with
these developments, a recent network analysis with the OCI-CV revealed that of all the
symptoms assessed by the scale, hoarding demonstrated the weakest connection to the other
symptoms (Cervin et al., 2020). Further, in a study that evaluated the diagnostic sensitivity
of the OCI-CV, the hoarding subscale was the least predictive of an OCD diagnosis (Rough
et al., 2020), and some studies found no association between the OCI-CV hoarding subscale
and the total CY-BOCS score (r=0.01; Jones et al., 2013).

When considering the psychometric properties and wide usage of the OCI-CV along

with the aforementioned changes in the status of hoarding symptoms, the importance of
evaluating a revision of the scale to maintain its syndromal validity becomes apparent.
Moreover, given the broad range of age of onset in OCD, and studies showing differences

in symptom presentation between younger and older youth with OCD, an examination of
the OCI-CV factor structure in both age groups is warranted. This analysis was performed
recently for the first time among Swedish speaking youth (Aspvall et al., 2020), but to

our knowledge no such analysis has been conducted using the original English version.
Accordingly, the present study had the following aims: First, to evaluate the reliability and
factor structure of the OCI-CV without the items assessing hoarding (henceforth called the
OCI-CV-Revised, OCI-CV-R). As part of this aim, factor invariance for the scale in younger
(ages 7 - 11) and older (ages 12 to 17) children was evaluated. Second, we aimed to develop
contemporary norms and a clinical diagnostic cutoff for the OCI-CV-R. Finally, we aimed
to examine the convergent and discriminant validity of the OCI-CV-R with measures of
depression and anxiety.

2. Methods

2.1 Participants

The study sample was comprised of 1047 youth, including 489 with a DSM-IV or DSM-5
primary OCD diagnosis, 298 clinical controls (CC), and 260 nonclinical controls (NCC).
Data were collected internationally at several clinics, hospitals, and universities, including,
the University of Michigan (7= 669), the University of South Florida (n = 133), the
Massachusetts General Hospital (7= 107), Griffith University in Australia (= 107), and
the British Columbia Children’s Hospital (7= 31). Diagnosis was established through
semi-structured diagnostic interviews, including the Schedule for Affective Disorders

and Schizophrenia for School-Age Children-Present and Lifetime Version (K-SADS-PL;
Kaufman et al., 1997), the Anxiety Disorders Interview Schedule for DSM-1V, the Child/
Parent Version (ADIS-1V; Silverman & Albano, 1996), and the Schedule for Obsessive-
Compulsive and Other Behavioral Syndromes (SOCOBS; Hanna, 2007). The CC sample
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was comprised of youth with anxiety and developmental disorders, excluding OCD and
autism spectrum disorder!. The entire study sample was primarily White (85.8%) and
consisted of approximately the same proportion of girls (51.1%) and boys (48.9%). Ages
ranged from 6 to 17 years old for the entire sample, with an average age of 12.79 (SD =
2.95) years. Table 1 displays the demographic information for each group of participants.

2.2. Measures

2.2.1 Obsessive-Compulsive Inventory — Child Version (OCI-CV).—The OCI-
CV (Foaetal., 2010) is a 21-item self-report measure of OCD symptoms in children and
adolescents. Items (e.q., / think about bad things and can’t stop) are rated on their estimated
frequency using a Likert scale from 0 (never) to 2 (always) and belong to six subscales: 1)
washing, 2) hoarding, 3) doubting/checking, 4) ordering, 5) obsessing, and 6) neutralizing.
The total score demonstrates good internal consistency across different populations and
languages with Cronbach’s as > .85 for the scale’s total score (Foa et al., 2010; Martinez-
Gonzalez et al., 2015; Opakunle et al., 2018). In the current study, the OCI-CV displayed
good internal consistency with Cronbach’s a of .86, .89 and .83 for the OCD, CC, and NCC
samples, respectively.

2.2.2 Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS).—The
CY-BOCS (Scahill et al., 1997) is a semi-structured interview that contains a 60-item
checklist used to identify the respondent’s various types of obsessions (e.g., thoughts of
harming a loved one) and compulsions (e.g., asking for reassurance). Next, a 10-item
severity scale is used to assess the following parameters of the respondent’s most severe
obsessions (items 1-5) and compulsions (items 6-10): time consumed with the symptom,
associated distress, interference in functioning, resistance to the symptom, control over the
symptom. Reponses on each item range from 0 (n0ne€) to 4 (severe), yielding a maximum
score of 20 for each subscale (obsessions, compulsions) and 40 for the total score. The CY-
BOCS possesses good to excellent psychometric properties including interrater reliability,
test-retest reliability, and internal consistency (Cronbach’s a > .82; Scahill et al., 1997,
Storch et al., 2019). The CY-BOCS demonstrated excellent reliability in the present study (a
=.94).

2.2.3. Children’s Depression Inventory (CDI).—The CDI is a self-rated 27-item
assessment of depression severity in children [28]. The instrument measures various
components of depression including sadness, anhedonia, and disturbance in appetite and
sleep. Items are rated on a 3-point Likert scale ranging from 0 (not at all) to 2 (definite),
providing a total score range of 0 to 54. The CDI has demonstrated good psychometric
properties (Saylor et al., 1984). A revised version (CDI-2; Kovacs & MHS, 2011) was
administered to some of the present study’s participants. The CDI-2 has 28 items and is
rated on the same Likert scale as the first version, providing a total score range of 0 to

56. The CDI-2 has two subscales that measure Emotional and Functional Problems. The
CDI-2 has demonstrated good to excellent internal consistency in clinical and community

1We did not attempt to determine the principal diagnosis for two reasons. First, assigning a primary diagnosis relative to other
co-occurring diagnoses is often subjective. Second, the CC group is meant to serve as a heterogeneous clinical reference group, and
information regarding the primary disorder of each participant does not affect the results of the present psychometric investigation.
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populations (Bae, 2012). Both the CDI was administered to the OCD groups only. In the
present study, the CDI-2 exhibited good internal consistency (Cronbach’s a. = .87).

2.2.4 Multidimensional Anxiety Scale for Children (MASC).—The MASC (March
etal., 1997) is a widely used 39-item self-report measure of anxiety that contains four

main factors: Physical Symptoms, Social Anxiety, Separation Anxiety, and Harm Avoidance.
Items are rated on a 4-point Likert scale ranging from 0 (never true about me) to 3 (often
true about me). Previous research has demonstrated that the MASC possesses good internal
consistency and discriminant validity in community and clinical samples (Baldwin & Dadds,
2007; March et al., 1997). The MASC was administered to the OCD group only and
demonstrated excellent internal consistency in the current study (Cronbach’s a = .92).

2.3 Procedure

Participants were recruited either through an existing relationship with their respective
hospital, university, or clinic, or via paid advertisements and flyers in their community. To
determine their diagnosis, all participants were assessed using one of the aforementioned
semi-structured diagnostic interviews. All diagnostic interviews were administered by a
licensed psychologist or Master’s-level clinician and all diagnoses were confirmed by a
licensed/registered psychologist or a child and adolescent psychiatrist with expertise in
OCD. Two sites (University of Michigan and Griffith University) independently computed
diagnostic agreement (Kappa) among 16% of their respective samples, and reported Kappas
of 0.91, and 1.00 respectively. Although the other three sites did not calculate Kappa,
diagnostic consensus was achieved for all clinical participants. Indeed, all data included in
this investigation had been collected as part of large funded studies in which assessment
and diagnostic procedures had been carefully conducted. All participants were administered
the OCI-CV in addition to their diagnostic interview. Written parental consent and/or child
assent was provided for all participants.

3. Results

3.1 Factor Structure

In the OCD sample, the average missing rate of the OCI-CV items was 3.4% (ranging from
2.9% to 4.3%). Little’s missing completely at random test (Little & Rubin, 2019) shows
that the means of the OCI-CV items were different across missing data patterns. (y%(df

= 340) = 390.19, p=.03). This suggested that the variables are not missing completely

at random. Accordingly, we used multiple imputation to handle the missing values of the
OCI-CV items within the OCD sample for factor analyses and factorial invariance tests.
Multiple imputation assumes data are missing at random, and that the observed variables

in the data account for the missing values (Enders, 2010). We used Mp/us 8.7 (Muthén &
Muthén, 2017) to create 30 imputed datasets. The correlations between the missingness of
these variables with CY-BOCS, CDI, MASC, gender, age, ethnicity were small (average
=.07, ranging from .01 to .29). Because of the small correlations and model convergence
difficulty, we decided not to add these variables to the imputation. We used the formulas by
Little and Rubin (Little & Rubin, 2019) to pool the parameter estimates and their statistical
inferences across imputed datasets.
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We used Mplus 8.7 (Muthén & Muthén, 2017) for factor analyses using the OCD sample,
and the weighted least squares means and variance adjusted (WLSMV) estimation to

handle the ordinal (3-point scale) OCI-CV items (Rhemtulla et al., 2012). We conducted
confirmatory factor analyses to determine model structure, excluding the hoarding items. We
fitted the following models: (1) the correlated five-factor model where the corresponding
items loaded on the doubting/checking, obsessing, washing, ordering, and neutralizing
factors, and the five factors are correlated among each other; (2) the second-order factor
model where the corresponding items loaded on the five factors, and the five factors loaded
on the second-order factor; (3) the bifactor model where all the items loaded on a general
factor and the items also loaded on the five specific factors correspondingly. To compare the
fit of these models, we considered the following parameters: the root mean square error of
approximation (RMSEA) and comparative fit index (CFI). We used the following suggested
cutoffs for satisfactory model fit: RMSEA < .08; CFI > .95 (Browne & Cudeck, 1993; Hu &
Bentler, 1999).

After selecting the factor model, we tested the factorial invariance between the younger
(ages 7 - 11) and older participants (ages 12 to 17) with OCD. We tested three invariance
models in sequence: configural invariance, metric invariance, and scalar invariance.
Configural invariance model means that the two age groups has the same factor model (e.g.,
correlated factor model) but the factor loadings and item thresholds are all freely estimated
in the two groups. Metric invariance model is nested within the configural invariance model,
and all the factor loadings are constrained to be equal between the age groups. Scalar
invariance model is nested with the metric invariance model, and all the factor loadings and
item thresholds are constrained to be equal between the age groups. We evaluated the three
models using the small reduction of RMSEA (ARMSEA < .015) and CFI (ACFI > -.010)
between consecutive nesting models supports the more restrictive model. Based on Chen
(2007), ACFI < -.01 or ARMSEA < .015 from configural to metric invariance supports
metric invariance. ACFI < —.01 or ARMSEA < .015 from metric to scalar invariance
supports scalar invariance. Metric invariance indicates that one can compare the factor
variances and covariances between groups. Scalar invariance indicates that one can compare
the factor mean, variances, and covariances between groups?.

The correlated five-factor model had RMSEA = .078 and CFI = .966, the second-order
factor model had RMSEA = .071 and CFIl =.971, and the bifactor model had RMSEA
=.042 and CFI =.991. Figures 1, 2, and 3 depict these models along with standardized
factor loadings and factor correlations of the correlated five-factor, second-order factor, and
bifactor models. In the correlated five-factor model, all items loaded on the corresponding
factors with standardized factor loadings > .6. In the second-order factor model, the washing
factor had low standardized factor loading on the second-order factor (.36) because of the
low correlations between this factor and other factors (ss < .32). In the bifactor model, some
items had low standardized factor loadings on the general factor or corresponding specific
factors (< .3). We selected the correlated five-factor model because it had satisfactory global
model fit and reasonable standardized factor loadings and factor correlations.

2To date, there is no suggestion how to pool the likelihood ratio tests of the WLSMV estimation in multiple imputation. We decided
not calculating the likelihood ratio tests between configural, metric, and scalar invariance models.
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Within our OCD sample, 186 participants (39.2%; 52.7% female) fell between the ages

of 7 and 11 years (younger group) and 288 (60.7%; 51.4% female) between the ages

of 12 and 17 (older group), with mean ages of 9.4 (SD=1.3) and 14.2 (SD = 1.6),
respectively. Comparisons between the two age groups on OCI-CV-R scores (Table 2)
indicated significantly higher scores among the older group on the total score and all
subscale scores, with small to medium effect sizes. Based on findings that the presentation
of OCD can differ between younger and older youth with the disorder (e.g., Tanidir et al.,
2015), we tested the factorial invariance of the correlated five-factor model between the
two age groups (Table 3). The configural invariance model had satisfactory model fit, with
ARMSEA =.069 and CFI = .973. The metric invariance model fit the data as well as the
configural invariance model, with ARMSEA = -.002 and ACFI =.000. The scalar invariance
model fit the data as well as the metric invariance model, with ARMSEA = -.003 and ACFI
=.001. We concluded that scalar invariance was established between the two age groups.
Notably, in order to identify potential local misspecifications we calculated the configural
invariance model to provide the factor loadings and thresholds of the younger and older
OCD subgroups. While there were no standardized effect size measures for the difference
between the factor loadings and thresholds, a read of the understood results concluded no
outstanding local misspecifications (constraints) of the factor loading and thresholds in the
selected scalar invariance model.

Given the support of scalar invariance, we compared the factor mean differences between
the two age groups (older — younger). Results were consistent with those in Table 2. The
older group had significantly higher scores on doubting/checking (Cohen’s d=.43. p=
.007), obsessing (Cohen’s d= .34, p=.001), washing (Cohen’s d= 35, p=.001), ordering
(Cohen’s d= .28, p=.004), and neutralizing (Cohen’s &= .50, p.001) than the younger

group.

3.2 Internal Consistency

Internal consistency was calculated for each of the samples (OCD, CC, and NCC) using
Cronbach’s alpha (a). The OCI-CV-R total score demonstrated good internal consistency:
OCD (a = .86), CC (a =.88), and NCC (a = .83). Apart from neutralizing (o = .68), the
subscales also showed good internal consistency: doubting/checking = .84, obsessing = .87,
washing = .89, and ordering = .85.

3.3 Convergent and Discriminant Validity

To assess convergent and discriminant validity of the OCI-CV-R total score, correlations
were computed between the OCI-CV, OCI-CV-R, and other measures for participants in the
OCD group. As can be seen in Table 4, the correlation between the OCI-CV-R total score
and the CY-BOCS total score, our measure of convergent validity, fell within the moderate
range. Likewise, correlations between the OCI-CV-R total score and the MASC and CDI-2
fell within the moderate range. As is also shown in Table 4, these coefficients were similar to
those found for the OCI-CV.
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Norms for the 18-item OCI-CV-R total score and subscale scores are presented in Table

5. A univariate analysis of variance (ANOVA) identified a significant main effect of group
on the total score, A2, 995) = 280.28, p< .001, partial 77 = .36. Games-Howell post

hoc contrasts revealed that the OCD group had a significantly greater total mean score

than the CC group (p < .001), whose mean score was in turn greater than the NCC group
(p<.001). A multivariate analysis of variance (MANOVA) across OCI-CV-R subscales
revealed a significant difference between groups, Wilk’s A = .59, A10, 1982) = 60.87, p
<.001, partial 772 = .24. Further univariate analyses revealed a significant main effect for
all OCI-CV-R subscales (all ps < .001). Planned contrasts (Games-Howell) revealed that the
OCD group scores were significantly greater than the CC and NCC groups on all subscales
(all ps <.001). The CC group also had significantly greater scores than the NCC group on
all subscales (all ps < .05).

3.5 Diagnostic Sensitivity

We examined the OCI-CV-R’s potential as a diagnostic tool in two steps. First, we
conducted receiver operating characteristic (ROC) analyses, which uses the association
between sensitivity and specificity to estimate the area under the curve (AUC) to indicate
how well scores on a measure distinguish between positive (i.e., a diagnosis of OCD) and
negative (i.e., nonclinical control [NC] or clinical controls diagnosed with other psychiatric
disorders [CC]) cases. Next, we established cutoff scores with optimal diagnostic accuracy
for distinguishing between individuals with OCD and those in the NC and CC groups.
Classification properties (e.g., sensitivity and specify for the entire range of scores can be
found in the manuscript supplementary materials.

3.6 Diagnostic accuracy of OCI-CV-R total and subscale scores

We conducted ROC analyses for the OCI-CV-R total and subscale scores to determine
which best distinguished individuals with OCD from (a) the NC group and (b) the CC
group. An AUC value of 1.0 indicates perfect diagnostic prediction, whereas a value of .50
indicates the level of chance. In distinguishing the OCD group from the NC group, AUC
estimates for the five OCI-CV-R subscales ranged from .74 (ordering) to .84 (obsessing)
(see Figure 4A). The total score, however, evidenced the highest AUC (.90, 95% confidence
interval [CI] = .87 t0 .92). In distinguishing individuals with OCD from the CC group, AUC
estimates for the five subscales ranged from .64 (ordering) to .75 (washing) (see Figure 4B).
Again, however, the OCI-CV total score evidenced the highest AUC (.79, 95% CI = [.76,
.83]). These data indicate that the OCI-CV-R total score discriminates children with OCD
extremely well from children without psychiatric diagnoses, and quite well from those with
other psychiatric disorders. Accordingly, we used total scores in the analyses that follow.

3.7 Diagnostically accurate cutoff scores

Next, we examined the accuracy of different OCI-CV-R cutoff scores in correctly classifying
children as having a primary diagnosis of OCD versus belonging to the NC group.
Diagnostic accuracy was evaluated by calculating the sensitivity and specificity of OCI-CV-
R total scores. A cutoff score of 6 or higher provided the best balance between sensitivity

J Anxiety Disord. Author manuscript; available in PMC 2023 March 01.
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and specificity, correctly classifying about 86% of OCD patients (sensitivity) and 76%

of NC participants (specificity), with an overall classification accuracy of 83%. Notably,
since positive and negative predictive values are heavily influenced by condition’s base
rate in the study sample, we computed positive and negative likelihood ratios (PLR, NLR).
These calculations yielded a PLR=3.69 (Cl, 2.95-4.62), and NLR=0.18 (CI, 0.14-0.23).
Furthermore, these analyses yielded a Diagnostic Odds Ratio = 20.8, that translates to the
odds of the OCI-CV-R screening positive in participants with OCD compared to the odds
of the tool screening positive in individuals without OCD. Thus, individuals who score
above the cutoff are nearly 20 times more likely to meet diagnostic criteria for OCD.
Similar analyses revealed that a cutoff score of 8 or higher provided the best balance
between sensitivity and specificity in classifying OCD patients versus CC patients, correctly
classifying about 73% (sensitivity) of OCD patients and 70% of CC patients (specificity).
These calculations yielded a PLR=2.34 (Cl, 1.98-2.77), and NLR=0.33 (Cl, 0.27-0.39).
These analyses yielded a Diagnostic Odds Ratio = 7.2.

4. Discussion

The OCI-CV is a widely used self-report measures of OCD symptoms in youth. Yet since
the development of the measure, there have been significant changes in our understanding
of the relationship between hoarding symptoms and OCD that have resulted in hoarding
becoming its own separate (but related) disorder in DSM-5 (Pertusa et al., 2010). As a result,
the inclusion of hoarding items in measures of OCD may lead to erroneous assessments

of severity. Further, recent research has shown that the hoarding subscale had the weakest
association with the other symptoms assessed on the OCI-CV (Cervin et al., 2020). One
aim of the present study, therefore, was to examine the psychometric properties of the
OCI-CV without the items assessing hoarding. Additionally, given the differences in clinical
presentation between older and younger children with OCD (Tanidir et al., 2015), we also
examined the factorial invariance of the factor structure between these age groups. The
results show that the five-factor model for the revised version of the OCI-CV (termed

the OCI-CV-R) has good fit, with factorial invariance observed for younger and older age
groups. A factor model with a higher-order total score was also observed. This suggests

that the OCI-CV-R can be used to reliably assess symptom dimension of the condition in
children, and the total score is a reliable estimate of total symptom severity.

Our analyses of internal consistency suggest that the OCI-CV-R demonstrates good
reliability that is similar to its adult counterpart measure, the OCI-12 (Abramovitch et

al., 2021b). Yet our convergent and discriminant validity findings deserve more in-depth
comment. Specifically, the OCI-CV-R was only moderately associated with scores on the
CY-BOCS. Although this might be taken to indicate poor convergent validity, such a result is
not surprising given that these two instruments assess OCD in different ways. Indeed, scores
on the CY-BOCS reflect global OCD severity since respondents first identify their primary
obsessions and compulsions (using the symptom checklist) before rating these symptoms on
the five severity parameters. Thus, the CY-BOCS is an idiographic measure that assesses
severity independent of symptom presentation. The OCI-CV-R, however, is a nomothetic
measure, that confounds severity with the presentation of symptoms since it contains items
tapping into only the most quintessential of obsessions and compulsions and assesses only
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the frequency of these symptoms. To illustrate, consider a child (Child A) with frequent, yet
mild doubting/checking, washing, and ordering symptoms and another (Child B) with less
frequent, yet highly distressing and impairing washing symptoms only. Here, Child A would
likely have a higher OCI-CV-R total score than Child B, whereas the reverse would be true
of their CY-BOCS scores. Thus, similar to the OCI-CV, it is not surprising that the relation
between the OCI-CV-R and the CY-BOCS was not stronger and highlights the importance
of a multi-modal assessment approach in determining overall clinical severity among youth
with OCD. Meanwhile, moderate correlations indicated that the OCI-CV-R possesses good
discriminant validity.

We also evaluated the diagnostic accuracy of the OCI-CV-R. The subscales all showed

good diagnostic accuracy from ROC analyses, although the total score was most sensitive;
scores of 6 and 8 emerged as the most accurate cutoff scores between individuals with OCD
and those with no confirmed diagnosis and with other psychological disorders, respectively.
Moreover, our findings are consistent with the specificity and sensitivity observed in Rough
et al. (2020). It must be stressed, however, that the identification of a cutoff score that
corresponds to a high likelihood of a respondent meeting criteria for OCD should not

lead to the OCI-CV-R being used as a stand-alone diagnostic instrument. Considering the
complexity of OCD, a full diagnostic assessment would remain warranted, and the OCI-CV-
R should be viewed as one tool in the set of clinical methods for establishing a diagnosis.

While the findings from this study are encouraging in establishing the utility of the OCI-CV-
R in clinical settings, a limitation of the present study is that the sample overwhelmingly
included White participants. Accordingly, when assessing members of other ethnic and
racial groups, caution must be exercised in drawing conclusions regarding diagnostic
classification and interpretation of clinical severity. While recent research suggests youth
with OCD may present similarly across ethnic groups (Fernandez de la Cruz et al., 2015;
Wang et al., 2021), there remains a dearth of research on how OCD manifests in children
from a wide range of ethnic backgrounds. In addition, different diagnostic measures and
methods were used to diagnose different participants across the samples. However, all
methods were DSM-based and in all cases a diagnostic consensus has been achieved.

5. Conclusions

The results of this study indicate that the OCI-CV-R has a robust five-factor structure
(doubting/checking, obsessing, washing, ordering, and neutralizing) and second order factor.
The original OCI-CV has several strengths as well as weaknesses but given the shift in
the diagnostic standards that removed hoarding from the diagnosis of OCD, the OCI-CV-
R should replace the original OCI-CV. Notably, after removing the hoarding items, the
OCI-CV-R largely retains the psychometric properties of the OCI-CV. In addition, its
factor structure is consistent for older and younger children and sensitive and specific
cutoff scores that accurately predict the age group membership are available. Additional
research remains necessary with youth with OCD from a wide range of ethnic and racial
backgrounds to further refine the utility of the OCI-CV-R. Further, research into clinical
benchmarks is warranted with the OCI-CV-R, consistent with recent research on the
modified adult versions of the scale (Abramovitch et al., 2021a, 2021b). Finally, there a
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need for diagnostically sensitive brief screening measures for pediatric OCD. The complete
scale including instructions (derived from the original OCI-CV; Foa et al., 2010), new item
numbering, and scoring guidelines can be found in the Appendix.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix
OCI-CV-R

On this page there are several questions that we want you to answer. Read each sentence carefully and tell us how much
it has happened to you in the last month. If it never happens to you, circle the word “never.” If it sometimes happens
to you, circle the word “sometimes.” If it happens to you almost always, circle the word “always.” This is not a test, so
there are no right and wrong answers.
Example: I think a lot about dogs. never sometimes always
1. I think about bad things and can't stop. never sometimes always
2.1 feel like I must wash and clean over and over never sometimes always
again.
3. | check many things over and over again. never sometimes always
?éé?i;t%ri(lj i;ﬁ;/rendone things, I'm not sure if | never sometimes always
5. I need to count while I do things. never sometimes always
6. | get upset if my stuff is not in the right order. never sometimes always
7. 1 get behind in my schoolwork because | :
repeat things over and over again. never sometimes always
8. I worry a lot about things being clean. never sometimes always
9. I'm upset by bad thoughts. never sometimes always
10. | have to say some numbers over and over. never sometimes always
fli%].iSEhvtehr;:;er I'm done, I still worry that I didn't never sometimes always
12. 1 get upset by bad thoughts that pop into my .
head when | don't want them to. never sometimes always
;gd Ioslr;?;l;gﬁ]ors, windows, and drawers over never sometimes always
tltfihlgsget upset if people change the way | arrange never sometimes always
15. If a bad thought comes into my head, | need .
to say certain things over and over. never sometimes always
16. I need things to be in a certain way. never sometimes always
17. Even when | do something very carefully, | .
don't think | did it right. g very Y never sometimes always
18. | wash my hands more than other kids. never sometimes always
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The Obsessive-Compulsive Inventory Child Version — Revised (OCI-CV-R)

Administration & Scoring

The OCI-CV-R is a self-report measure of OCD symptoms in youth. It consists of 18 items
that a child endorses on a 3-point Likert scale (never=0, sometimes=1, always=2). Scores are
generated by adding the item scores. The possible range of scores is 0-36.

Checking/Doubting: 3, 4, 11, 13, 17
Obsessing: 1, 9, 12, 15

Washing: 2, 8, 18

Ordering: 6, 14, 16

Neutralizing: 5, 7, 10

Clinical cutoff score: The mean total score for youth with OCD is 13.62 (SD=7.19). The
total mean score for youth with OCD that are younger than 12 years is 11.41 (SD = 6.33),
and among youth 12 years or older is 15.08 (SD=7.37).

Recommended total cutoff score is 6, with scores at or above this level indicating the likely
presence of OCD.

Reference: Abramovitch, A., Abramowitz, J.S., McKay, D., Cham, H., Anderson, K.S.,
Farrell, L., Geller, D.A., Hanna, G.L., Mathieu, S., McGuire, J.F., Rosenberg, D.R., Stewart,
S.E., Storch, E.A., Wilhelm, S.(2021) A Revision of the Obsessive-Compulsive Inventory -
Child Version: The OCI-CV-R. Journal of Anxiety Disorders.
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Highlights

. The OCI-CV is a common measure of obsessive-compulsive symptom
severity in youth.

. The OCI-CV assesses hoarding, which is no longer considered a symptom of
OCD.

. We used large clinical and control samples to revise the OCI-CV to exclude
hoarding.

. The OCI-CV-R, demonstrates comparable psychometric properties to the
OCI-CV.

. The full OCI-CV-R, as well as norms and a clinical cutoff are provided.
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Standardized factor loadings and factor correlations of the correlated five-factor model of the

entire sample (V= 489).
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Standardized factor loadings of the second-order factor model of the entire sample (V=

489).
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Standardized factor loadings of the bifactor model of the entire sample (N = 489).
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Receiver operating characteristics (ROC) curves for the (a) OCD-NCC samples and (b)

OCD-CC, samples. (OCD: obsessive-compulsive disorder; NCC: nonclinical sample; CC:
clinical control sample).
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Table 1

Demographic and clinical characteristics of the three samples

OCD CcC NCC
(n=489) (n=298) (n=260)
Variable Mean (SD); %(n)
Gender
Female 52.2% (255) 51.0% (152) 49.2% (128)
Male 47.9% (234) 49.0% (146) 50.8% (132)
Age (vears) 12.39 (2.92) 13.01 (2.94) 13.26 (2.93)
Ethnicity
Asian American 3.1% (15) 0.3% (1) 0.0% (0)
Black American 0.8% (4) 0.7% (2) 1.5% (4)
Hispanic American 2.0% (10) 5.2% (15) 4.2% (11)
non-Hispanic White American  83.0% (406) 87.3% (260) 89.2% (232)
Other/not identified 11.1% (54) 6.7% (20) 5.1% (13)
OCD Severity
CY-BOCS Total Score 22.76 (7.76) - -
CY-BOCS Obsessions 10.92 (4.23) - -
CY-BOCS Compulsions 11.84 (4.08) - -

OCD: Obsessive-compulsive disorder; CC: Clinical controls; NCC: Non-clinical controls; CY-BOCS: Children’s Yale-Brown obsessive-

compulsive scale.
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Table 2
OCI-CV-R scores across age groups
Ages< 12 Ages= 12
OCI-CV-R scores p Cohen’sd
M (SD) M (SD)
Total Score 11.27 (6.03) 15.01(7.30) 5.76 <.001 0.55
Doubting/Checking ~ 2.90 (2.21)  4.04 (2.92) 448 <.001 0.43
Obsessing 3.05(2.17) 3.84(2.45) 350  .001 0.33
Washing 2.05(2.10) 2.77(2.24) 346  .001 0.33
Ordering 219 (1.81) 2.64(1.88) 251 01 0.24
Neutralizing 1.07 (1.28) 1.73(1.64) 457 <.001 0.44

OCI-CV-R; obsessive-compulsive inventory — child version — revised; M: Mean; SD: Standard deviation; Cohen’s ¢ Effect size
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Correlations between the OCI-CV-R, OCI-CV, and symptom measures among youth with OCD (N = 489)

Table 3

Invariance 2
Model x

df RMSEA CFlI Comparison Model ARMSEA ACFI

Configural ~ 521.189
Metric 534.660
Scalar 536.702

250 .069 973
263 .067 .973  Metric - Configural -.002 .000
276 .064 .974  Scalar - Metric -.003 .001

df: degrees of freedom; RMSEA: Root mean square error of approximation; CFl: Comparative fit index; ARMSEA: Change of RMSEA; ACFI:

Change of CFI.
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Correlations between the OCI-CV-R, OCI-CV, and symptom measures among youth with OCD

Measure n OCI-CV OCI-CV-R
OCD symptoms
CY-BOCS total score 446 307 327*
Other symptoms
MASC Total 208 go** 487"
CDI-1 102 gp** 357
CDI-2 128 g5p** 497"

Table 4
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OCD: Obsessive-compulsive disorder; OCI-CV: The obsessive-compulsive inventory — child version; OCI-CV-R: Obsessive-compulsive inventory
— child version — revised; CY-BOCS: Children’s Yale-Brown obsessive-compulsive scale; MASC: Multidimensional Anxiety Scale for Children;
CDI: Children’s Depression Inventory

*
=p<.05

*ok

= p<.001.
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Table 5

Norms for the OCI-CV-R total and subscale scores across clinical and non-clinical samples

OCI-CV-R —0OCb __NCC
Scores Mean SD Mdn IQR Mean SD Mdn IQR Mean SD Mdn IQR
Total Score 1362 719 13 11 629 559 5 8 327 364 2 5
Doubting/Checking ~ 3.63 273 3 4 178 194 1 3 100 132 0 2
Obsessing 354 236 3 3 18 205 1 3 071 127 0 1
Washing 251 223 2 425 056 093 0 1037 079 0 0
Ordering 248 188 2 250 160 176 1 3 09 129 0 2
Neutralizing 149 154 1 2 052 106 0 1021 051 O 0
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OCI-CV-R: Obsessive-compulsive inventory — child version - revised; OCD: Obsessive-compulsive disorder; CC: Clinical controls; NCC: Non-

clinical controls; SD: Standard deviation; Mdn: Median; IQR = Inter-quartile range.
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