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Abstract

The study assessed the ability of the Obsessive-Compulsive Inventory-Child Version (OCI-CV) to detect pediatric obsessive-
compulsive disorder (OCD) using receiver operating characteristic analyses. The sample consisted of 114 cases with current
OCD, 340 cases with other psychiatric disorders (OPD), and 301 healthy controls (HC) ages 7 to 18 years. All 755 partici-
pants were assessed with two semi-structured interviews and seven rating scales. In a comparison of current OCD cases and
all other participants, the optimal OCI-CV cut-score was 11 with an area under the curve (AUC) of .88. In a comparison
of current OCD cases and OPD cases, the optimal OCI-CV cut-score was 11 with an AUC of .82. In a comparison of cur-
rent OCD cases and HC, the optimal OCI-CV cut-score was 10 with an AUC of .94. The results indicate that the OCI-CV
provides an effective screen for pediatric OCD using empirically derived cut-scores.
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Introduction

Obsessive—compulsive disorder (OCD) is a heterogeneous
psychiatric syndrome that is often associated in youth with
marked distress and significant impairment in family, peer,
and academic functioning [1, 2]. Although it affects 1% to
2% of children and adolescents, pediatric OCD remains
frequently underdiagnosed and undertreated [3, 4]. In one
of the largest epidemiological studies of adults, the median
age at onset for OCD was 19 years with 21% of cases hav-
ing onset by age 10 [5]. Even with treatment, longitudinal
studies indicate that over 40% of pediatric OCD cases con-
tinue to meet criteria for the diagnosis in adulthood [1, 6,
7]. Both obsessive—compulsive (OC) symptoms and OCD
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diagnosis in childhood are associated with increased risk
of other psychiatric disorders in adulthood [1, 7, 8]. Given
these pressing clinical concerns, it is necessary to have self-
report screening instruments for pediatric OCD that are brief
and psychometrically sound, that assess multiple dimensions
of the disorder, that have adequate diagnostic sensitivity and
specificity in both community and clinical settings, and that
facilitate treatment planning and monitoring [1, 9-11].

Currently, there are seven child self-report measures of
OC symptoms that measure overall severity, consisting of
the Leyton Obsessional Inventory-Child Version Survey
Form (LOI-CV) [12], Children’s Florida Obsessive—Com-
pulsive Inventory (C-FOCTI) [13], Children’s Obsessional
Compulsive Inventory (ChOCI) [14], Short OCD Screener
(SOCS) [1, 15], Adolescent Obsessive—Compulsive Scale
(AOCS) [16], Youth Obsessive—Compulsive Symptoms
Scale (YOCSS) [17], and Obsessive—Compulsive Inventory-
Child Version (OCI-CV) [18]. In addition, the second ver-
sion of the Multidimensional Anxiety Scale for Children
(MASC?2) has an Obsessions and Compulsions Scale that
provides a child self-report measure of OC symptom sever-
ity [19].

The OCI-CV was developed as a self-report measure for
children ages 7-17 [18]. It is a 21-item survey based on the
Obsessive—Compulsive Inventory-Revised (OCI-R) [20] for


http://orcid.org/0000-0002-0742-6990
http://crossmark.crossref.org/dialog/?doi=10.1007/s10578-020-00966-x&domain=pdf

Child Psychiatry & Human Development (2020) 51:888-899

889

adults that assesses the frequency of OC symptoms over
the past month. The measure contains six subscales that
are summed to produce a total score, consisting of doubt-
ing/checking, hoarding, neutralizing, obsessing, washing,
and ordering. The OCI-CV initially was found to have
acceptable reliability, including good internal consistency
(a = 0.81-0.88) and good to adequate 2-week test-retest
reliability (r = 0.68—0.89) for the total and subscale scores
[9, 18]. A subsequent study found good internal consist-
ency for the total, doubting/checking, hoarding, obsessing,
washing, and ordering subscale scores (p = 0.79-0.87), but
poor internal consistency for the neutralizing subscale score
(p = 0.50) [9, 21]. Subsequent factor analyses with com-
munity and clinical samples have found a six-factor model
similar to the one in the initial study [18, 21-26]. The con-
vergent validity of the OCI-CV has been assessed as fair
to poor using clinician-rated measures of OCD severity
(r=0.23-0.31) [9, 18, 21]. Stronger evidence for the con-
vergent validity of the OCI-CV was achieved using other
self-report measures of OCD severity (» = 0.53-0.72) [25].
The divergent validity of the OCI-CV total score has been
assessed as good to fair using a parent-report measure of
irritability (» = — 0.02) and self-report measure of depres-
sion (r = 0.47-0.48) [9, 18, 21].

A study using receiver operating characteristic (ROC)
analyses found that the OCI-CV obsessing subscale, but not
the OCI-CV total score or other subscales, had adequate
sensitivity and specificity for the detection of OCD [22, 27].
Although the data indicate the OCI-CV is satisfactory for
assessing OC symptoms and dimensions in children and
adolescents, no studies of the OCI-CV have assessed all
participants with semi-structured interviews and determined
an optimal cut-score for the OCI-CV total score, which is
necessary for identifying youth likely to warrant a diagnosis
of OCD [22-25]. Furthermore, studies of the OCI-CV have
lacked a large comparison group with other psychiatric dis-
orders (OPD), which is essential for examining the sensitiv-
ity and specificity of the OCI-CV in clinical settings.

To further examine the use of the OCI-CV as a screen-
ing instrument for pediatric OCD, the following study was
conducted in 755 children and adolescents. The first aim was
to assess sex and age differences in the OCI-CV total score
and subscale scores. The second aim was to assess OCI-CV
total score and subscale score correlations. The third aim
was to determine the convergent and divergent validity of
the OCI-CV using other measures of OCD, anxiety, depres-
sive, externalizing, and autistic symptoms. The fourth aim
was to evaluate the demographic and clinical differences
between OCD cases, OPD cases, and healthy controls (HC).
The fifth aim was to examine the sensitivity and specificity
of cut-scores for the OCI-CV total score to predict current
OCD using ROC analyses and identify cut-scores that may
be useful in community and clinical settings. The sixth aim

was to compare the performance of the six subscales in pre-
dicting current OCD using multiple logistic regression. The
subscale analysis was done because previous studies have
suggested that the OCI-R obsessing subscale may be more
predictive of OCD than the OCI-R total score [25] and that
hoarding may not be a core symptom of OCD [27, 28].

Methods
Participants and Procedure

Child and adolescent outpatients were recruited from the
Department of Psychiatry at the University of Michigan and
local clinics. Healthy controls (HC) were recruited from the
surrounding community. Participants were recruited using
flyers, paid advertisements, and UM Health Research Studies
(https://www.UMHealthResearch.org). Participants or their
parents gave written informed consent in accordance with
the Declaration of Helsinki. The tasks and procedures were
authorized by the University of Michigan Medical School
Institutional Review Board. Participants were paid for com-
pleting clinical interviews and questionnaires. The final sam-
ple consisted of 755 children and adolescents (57.1% female)
7-18 years old (M = 14.19, SD = 3.30 years). The majority
of participants were Caucasian (89.0%, n = 672), with the
remaining participants identifying as Latino (4.6%), Native
American (3.4%), Asian (0.8%), African-American (0.1%),
other (0.4%), or no response (1.6%).

Of the 454 cases, 114 had a history of current OCD and
340 had a history of other OPD without OCD, including 164
with an anxiety disorder, 65 with major depressive disorder
(MDD), 34 with a tic disorder, and 115 with attention-deficit
hyperactivity disorder (ADHD). The OCD group did not
include data from 44 cases whose OC symptoms no longer
met criteria for the diagnosis of OCD. However, the OPD
group included 27 cases with a history of OC symptoms that
never met criteria for an OCD diagnosis. All 301 HC had no
diagnosis of a specific axis I disorder, but one control had a
history of OC symptoms that never met criteria for an OCD
diagnosis. Participants were excluded if they had a history
of intellectual disability, head injury with loss of conscious-
ness, or a chronic neurological disorder other than tic dis-
orders. The study was consistent with the National Institute
of Mental Health Research Domain Criteria project in using
dimensional measures that cut across diagnostic categories
while minimizing exclusion criteria [29].

Measures
Participants were interviewed with the Schedule for Affec-

tive Disorders and Schizophrenia for School-Aged Children-
Present and Lifetime version (K-SADS-PL) [30], and the
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Schedule for Obsessive—Compulsive and Other Behavioral
Syndromes (SOCOBS) [31]. If a participant had a history of
either obsessions or compulsions, the Children’s Yale-Brown
Obsessive—Compulsive Disorder Scale (CY-BOCS) [32] was
used to assess the current severity of OC symptoms. Par-
ents completed the Child Behavior Checklist (CBCL) [33],
Toronto Obsessive—Compulsive Scale (TOCS) [34], and the
Social Communication Questionnaire (SCQ) [35] about their
children. Participants completed the OCI-CV [18], LOI-CV
Survey Form [12], the Multidimensional Anxiety Scale for
Children I (MASC) [19], and the Children’s Depression
Inventory (CDI) [36]. Parent and self-report forms were
completed online using electronic forms.

The Schedule for Affective Disorders
and Schizophrenia for School-Age Children-Present
and Lifetime Version

The K-SADS-PL is a semi-structured clinical interview con-
ducted with a parent and child that combines both dimen-
sional and categorical assessments to diagnose current and
lifetime psychiatric diagnoses in children 6-18 years old
according to DSM-5 criteria [30]. The sections on OCD and
tic disorders in the K-SADS-PL were replaced in the current
study with the SOCOBS [31].

Schedule for Obsessive-Compulsive and Other
Behavioral Syndromes

The pediatric version of the SOCOBS is a semi-structured
clinician interview conducted with a parent and child to
assess OCD, hoarding disorder, tic disorders, trichotilloma-
nia, and excoriation disorder according to DSM-5 criteria
[32]. The SOCOBS assesses OC and tic behaviors in more
detail than the K-SADS-PL, and includes a modified check-
list from the CY-BOCS [32] that elicits information about
the onset and offset of 75 OC symptoms.

Children’s Yale-Brown Obsessive Compulsive Scale
(CY-BOCS)

The CY-BOCS is the most commonly used instrument for
assessing OCD symptomatology and severity in children and
adolescents [32, 37]. It is a 10-item clinician-rated, semi-
structured interview conducted with a parent and child that
is designed to assess OCD symptom severity over the past
week. It has established psychometric properties, including
high internal consistency and good to excellent interrater
agreement for subscale and total scores. The CY-BOCS was
used to assess the convergent validity of the OCI-CV in 114
participants with OCD.

@ Springer

Child Behavior Checklist (CBCL)

The CBCL is a 113-item parent-report measure with strong
psychometric properties that assesses behavioral symp-
toms and adaptive behaviors during the past six months in
children and adolescents 6-18 years old [33]. It provides
subscales assessing internalizing and externalizing symp-
toms that were used to compare the OCD, OPD, and control
groups in this study. The CBCL has an 8-item OC scale
(CBCL-OCS) that was used to assess the convergent validity
of the OCI-CV in 741 participants [38—40].

Toronto Obsessive—-Compulsive Scale

The Toronto Obsessive—Compulsive Scale (TOCS) is a
21-item parent-report questionnaire that covers a wide array
of OC traits over the last six months with sound psychomet-
ric properties [34]. Research on the TOCS in a community
sample indicates that OC traits are common and continu-
ously distributed [34]. The TOCS was used to assess the
convergent validity of the OCI-CV in 383 participants.

Leyton Obsessional Inventory-Child Version Survey
Form

The LOI-CV Survey Form is a 20-item self-report meas-
ure that assesses OC symptom severity during the last two
weeks in children and adolescents [13]. It demonstrated
good internal consistency in a large sample of non-clinical
adolescents [13]. However, other research indicated that its
psychometric properties are inadequate for use as a screen-
ing instrument or in assessing symptom severity in pediatric
OCD [41]. The LOI-CV Survey Form was used to assess
the convergent validity of the OCI-CV in 752 participants.

Multidimensional Anxiety Scale for Children (1
and 2)

The MASC1 and MASC?2 are self-report measures that
assess anxiety symptom severity in children and adoles-
cents 8—19 years old [19]. The MASCI1 consists of 39 items,
whereas the MASC?2 consists of 50 items. The MASCT1 total
score was used to assess the convergent validity of the OCI-
CV in 372 participants. The 10-item Obsessions and Com-
pulsions Scale score in the MASC2 was used to assess the
convergent validity of the OCI-CV in 380 participants.

Children’s Depression Inventory

The CDI is a 28-item self-report measure that assesses
depressive symptom severity during the last two weeks
in children and adolescents 7-17 years old [36]. It has
good psychometric properties with high reliability and
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well-established validity using a variety of techniques [42].
Because some studies suggest that the CDI is limited in its
ability to discriminate between youth with depression and
other internalizing disorders [42—44], the CDI was consid-
ered more of a test of the convergent validity than of the
discriminant validity of the OCI-CV in 746 participants.

Social Communication Questionnaire

The SCQ is a 40-item parent-report screening questionnaire
that provides information about a history of ASD symptoms
[35]. The SCQ has good discriminant validity with respect
to the separation of ASD from non-ASD diagnoses in all
individuals regardless of intellectual level. The SCQ was
used to examine the discriminant validity of the OCI-CV.

Statistical Analyses

Sex differences in the OCI-CV total score and subscale
scores were examined with Student’s 7 tests. Differences in
OCI-CV total score and subscale scores between children
7-11 and adolescents 12—-18 years old were assessed with
Student’s ¢ tests. Pearson correlation coefficients were com-
puted among the OCI-CV total score and subscale scores.
The convergent validity of the OCI-CV was examined using
Pearson coefficients to compare its correlations with LOI-
CV Survey Form, MASC1, MASC2-OCS, CDI, TOCS, and
CBCL-OCS scores in all groups and its correlation with the
10-item CY-BOCS score in the OCD group. Cohen’s effect
size conventions were used to describe the magnitude of
effects (small: r > 0.1; medium: r > 0.3; large: r > 0.5) [45].
The discriminant validity of the OCI-CV was assessed by
comparing its Pearson correlations with the SCQ total score.
Differences between OCD cases, OPD cases, and HC in
demographic and questionnaire data were tested using analy-
ses of variance (ANOVA). Diagnostic differences between
the OCD and OPD cases were assessed with 2 tests.

To determine the extent to which the OCI-CV total scores
and subscale scores can accurately predict OCD, ROC analy-
ses were conducted to assess the sensitivity and specificity of
the measure at different cut-scores. The ROC analysis uses

the association between sensitivity and specificity to derive
an area under the curve (AUC), which indicates the extent
to which a measure distinguishes between case positive (i.e.,
OCD) and case negative (i.e., OPD or HC) in a given sample
irrespective of the base rate. A value of 0.50 in the AUC
indicates chance level with no discrimination, whereas a
value of 1.0 indicates a perfect diagnostic tool. In general,
an AUC of 0.7 to 0.8 is considered acceptable, 0.8 to 0.9 is
considered excellent, and more than 0.9 is considered out-
standing [46]. The Youden Index was used to identify cut-
scores that give equal weight to sensitivity and specificity
[47]. A multiple logistic regression analysis was conducted
with all participants to examine the relation of the six OCI-
CV subscales to current OCD diagnosis. A backward step-
wise regression analysis was done to confirm that no other
subscale had a significant association with OCD diagnosis
beyond those implicated by multiple logistic regression.
Analyses were performed with JMP Pro Version 14 soft-
ware. All tests were two-tailed with o = 0.05.

Results
Sex and Age Differences

There was no significant sex difference in the OCI-CV total
score (p = 0.36). With the OCI-CV subscales, females had
significantly higher scores than males on the ordering sub-
scale (f] 753 = 2.13, p = 0.03). In comparisons of children
(ages 7-11) and adolescents (ages 12—18), there was a trend
for children to have higher OCI-CV total scores than adoles-
cents (¢ 753 = 1.95, p = 0.052). With the OCI-CV subscales,
children had higher scores than adolescents on the obsess-
ing (¢ 753 = 1.92, p = 0.04), neutralizing (¢, ;53 = 2.11,
p =0.04), and hoarding subscales (¢, ;53 = 3.87, p < 0.0001).

Subscale Correlations
Pearson correlation coefficients were computed between

the OCI-CV total score and subscale scores (see Table 1).
Correlations for the total and subscale scores were large

Table 1 Correlations between

. Checking Obsessing Hoarding Washing Ordering Neutralizing

subscales of the Obsessive
Com.pulsive Inventory-Child Checking _
Version Obsessing 0.55%%%* -

Hoarding 0.427% %% 0.3 1% -

Washing 0.48 %% 0.427% 4% 0.25% %% -

Ordering 0.54 %% 0.427%#45% 0.39% 5% 0.35% 5% -

Neutralizing 0.53 %% 0.45% 3% 0.33#% 0.407% 45 0.43 %% -

Total score 0.84% 0.76%*+* 0.62%% 0.65%#+* 07233 0.68 %3

wxrEp < 0001
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(r’s = 0.62 to 0.84), indicating the subscales measure a
broader construct of OCD symptoms [50]. Correlations
between subscales ranged from small (e.g., washing and
hoarding, r = 0.25) to large (e.g., obsessions and checking,
r=10.55) [50].

Convergent and Discriminant Validity

The convergent validity of the OCI-CV was supported by
its strong correlations with two other self-report measures
of OCD symptoms, the LOI-CV Survey Form and MASC2
Obsessions and Compulsions Scale (r’s = 0.88 and 0.81,
respectively) (see Table 2). The convergent validity of the
OCI-CV was further supported by its large correlations with
two parent-report measures of OCD symptoms, the TOCS
and CBCL-OCS (7’s = 0.49 and 0.53, respectively). Partial
support for the convergent validity of the OCI-CV in OCD
cases was provided by its small but significant correlations
with the CY-BOCS total, obsession, and compulsion scores
(r’s = 0.21 to 0.26). The convergent validity of the OCI-
CV was further supported by its large correlations with the
MASCI total score and CDI total score, two self-report

Table 2 Convergent and divergent validity of the OCI-CV

OCI-CV total score

CY-BOCS
Total 0.26%*
Obsessions 0.22%
Compulsions 0.21%*
LOI-CV survey form 0.88%**
MASC?2 Obsessions and Compulsions Scale 0.8 1%
Toronto Obsessive—-Compulsive Scale 0.497%%3
Child Behavior Checklist
Obsessive—Compulsive problems 0.53%***
Total problems 0.45%%**
Internalizing problems 0.46%%**
Externalizing problems 0.28*%**
Affective problems 0.41%%**
Anxiety problems 0.44 %%
Somatic problems 0.34 %%
Attention deficit/hyperactivity problems 0.26%%**
Oppositional defiant problems 0.26%%**
Conduct problems 0.20%%**
MASCI total score 0.65%**
Children’s Depression Inventory total 7 score 0.62%%**
Social communication questionnaire 0.27%%%*

OCI-CV Obsessive Compulsive Inventory-Child Version, CY-BOCS
Children’s Yale-Brown Obsessive Compulsive Scale, LOI-CV Sur-
vey Form Leyton Obsessional Inventory-Child Version Survey Form,
MASC Multidimensional Anxiety Scale for Children

p < 05; *%p < 01; #%p < 001; **+5p < 0001
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measures of anxiety and depressive symptoms (7’s = 0.65
and 0.62, respectively).

The OCI-CV had a moderate correlation with the CBCL
Internalizing Problems scale, but a small correlation with
the CBCL Externalizing Problems scale, providing evidence
for the discriminant validity of the OCI-CV scale (r’s = 0.46
and 0.28, respectively; z = 4.03, p < 0.0001). The conver-
gent and discriminant validity of OCI-CV was buttressed
by its broad range of correlations with the CBCL DSM-
Oriented Scales, with the highest correlation for the Anxi-
ety Problems scale and lowest correlation for the Conduct
Problems scale (7’s = 0.44 and 0.20, respectively; z = 5.18,
p < 0.0001). Partial support for the discriminant validity
of the OCI-CV was also demonstrated in its significant but
small correlation with the SCQ (r = 0.27).

Descriptive Statistics for OCD Patients, OPD
Patients, and HC

Table 3 summarizes the demographic and dimensional char-
acteristics of the OCD cases, OPD cases, and HC. Compared
to OPD cases and HC, OCD cases had significantly higher
total scores on the OCI-CV, LOI-CV Survey Form, MASC1,
MASC?2 Obsessions and Compulsions Scale, and CDI (all p
values < 0.0001). OCD cases had significantly higher scores
than OPD cases and HC on the CBCL Internalizing Prob-
lems, Affective Problems, Anxiety Problems, and Somatic
Problems scales (all p values < 0.0001). In contrast, on the
CBCL Externalizing Problems, Attention-Deficit/Hyperac-
tivity Problems, Oppositional Defiant Problems, and Con-
duct Problems scales, OCD cases had significantly higher
scores than the HC (all p values < 0.0001), but not the OPD.
OCD cases had significantly higher scores on the SCQ than
the OPD cases (p < 0.001) and HC (p < 0.0001). Table 4
summarizes the diagnostic differences between the OCD and
OPD cases. OCD cases had a significantly higher prevalence
of anxiety disorders (p = 0.009), tic disorders (p < 0.0001),
and trichotillomania (p = 0.0006) than the OPD cases,
whereas the OPD cases had a significantly higher preva-
lence of ADHD (p = 0.006) and enuresis (p = 0.03) than
the OCD cases. There was no significant difference between
the OCD and OPD groups in the prevalence of hoarding
disorder (p = 0.68).

ROC Analyses of the OCI-CV Total Score

The empirical ROC curve using the OCI-CV total score for
current OCD cases and all other participants is depicted in
Fig. 1. The optimal OCI-CV cut-score in that comparison
was 11 (sensitivity = 77.2%, specificity = 81.8%, Youden
index = 0.59, accuracy = 0.81) with an AUC of 0.88, result-
ing in the correct classification of 88/114 OCD cases and
524/641 non-OCD participants (see Table 5). The empirical
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Table 3 Demographic and questionnaire data for patients with OCD, patients with OPD, and HC

Variable Patients with OCD Patients with OPD Healthy controls Comparisons of OCD,
N=114 N =340 N =301 OPD, and HC Groups
M (SD) M (SD) M (SD)  Test statistic p
Age (years) 13.4 3.0%% 7 14.1 33 14.6 33 F, ;=54  .005
Sex (M/F) 44/70  156/184 124/177  x,> =245 029
OCI-CV
Total score 16.6 7.6%kH T 7.8 6.4k 5% 3.6 3.8 F, 75, =205.6 <.0001
Checking 4.0 2 gk TTTT 1.8 2.0 0.8 12 F, 75, =1147 <.0001
Obsessing 3.5 2 4wkt 1.9 2.0k 0.6 1.1 F, 15, =1253 <.0001
Hoarding 2.0 1.k 17 1.5 1.G#k 0.9 1.1 F, 75,=31.6 <.0001
Washing 2.5 2 ke T 0.6 0.9 #* 0.3 0.7 F, 75, =170.1 <.0001
Ordering 2.6 2.0 T 1.6 1.7 0.9 1.3 F, 75,=512 <.0001
Neutralizing 1.6 1.6 TTTT 0.5 1.0k 0.2 0.5 F, 75, =92.1 <.0001
LOI-CV Survey Form 22.1 12. 4wt g 4 8.0k 4.2 49 F, 149 =2154 <.0001
Child behavior checklist
Obsessive compulsive problems 6.7 3.6 TTTT 2.6 2 4k 1.0 1.2 F, 130 =256.0 < .0001
Total problems 44.6 26. 5% 303 24 3w 9.8 10.1 F, 730 =256.0 < .0001
Internalizing problems 17.1 9,7 T 11.1 9, ]k 3.4 4.0 F, 135 = 155.7  <.0001
Externalizing problems 9.0 8.6% 8.3 8.5k 2.7 3.6 F, 733 =603 <.0001
Affective problems 5.6 4 AT 42 4, 0.9 1.6 F, 135 = 1185  <.0001
Anxiety problems 5.3 3.2 1T 2.9 PNASES 0.7 1.2 F, n5=1753 <.0001
Somatic problems 2.8 2 Tk AT 1.7 2.k 0.7 1.3 F, 133 =49.7 <.0001
ADHD problems 4.3 3 G 42 3. g 2.1 2.3 Fy 133=779 <.0001
Oppositional defiant problems 3.0 2.6 2.9 2.6 1.1 1.6 F, 133=56.8 <.0001
Conduct problems 2.1 3.3k 2.3 3 5wk 0.6 1.3 F, 733 =31.8 <.0001
TOCS 12.5 14.4x0ITT 270 25,0k -40.8 22.9 F, 35 =633 <.0001
MASCI total score 57.4 19.7##55 17T 44 9 16.6%% 29.8 13.7 F, 350 =85.7 <.0001
MASC2 OC scale 15.5 7 4wk 7.2 5.8k % 3.6 4.1 F, 377 =63.0 <.0001
CDI total T-score 56.4 12.9##x17T 519 13.0%%% 42.4 7.2 F, 743=89.6  <.0001
SCQ 5.7 4.9t TTT 42 4.9 2.1 23 F, 13, =388 <.0001

OCD obsessive—compulsive disorder, OPD other psychiatric disorders, HC healthy controls, OCI-CV Obsessive Compulsive Inventory-Child
Version, LOI-CV Survey Form Leyton obsessional inventory-child version survey form, TOCS Toronto Obsessive Compulsive Scale, MASCI
Multidimensional Anxiety Scale for Children 1, MASC2 OC Scale Multidimensional Anxiety Scale for Children 2 Obsessions and Compulsions
Scale, SCQ Social Communication Questionnaire

*compared to healthy controls, p < .05; **compared to healthy controls, p < .01; ***Compared to healthy controls, p < .001; ****compared to
healthy controls, p < .0001

Tcompared to patients with OPD, p < .05; T'compared to patients with OPD, p < .01; Ticompared to patients with OPD, p < .001; """"compared
to patients with OPD, p < .0001

ROC curves using the OCI-CV total score for current OCD  Multiple Logistic Regression Analyses of the OCI-CV
cases and OPD cases and for current OCD cases and HC ~ Subscale Scores
are depicted in Fig. 2. The optimal OCI-CV cut-score in the

comparison of OCD cases and OPD cases was 11 (sensi- A multiple logistic regression analysis was conducted in
tivity = 77.2%, specificity = 70.3%, Youden index = 0.48,  all participants to examine the relation of the OCI-CV
accuracy = 0.72) with an AUC of 0.82, resulting in the cor-  subscale scores to current OCD diagnosis (see Fig. 3 and

rect classification of 88/114 OCD cases and 239/340 OPD  Table 6). OCD had significant associations with wash-
cases. The optimal OCI-CV cut-score in the comparison of  ing (p < 0.0001), neutralizing (p = 0.0009), checking
OCD cases and HC was 10 (sensitivity = 79.2%, specific- (p = 0.004), and obsessing (p = 0.007) subscale scores.
ity = 92.7%, Youden index = 0.72, accuracy = 0.89) with an

AUC of 0.94, resulting in the correct classification of 91/114

OCD cases and 279/301 HC.
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Table 4 Diagnostic differences

between patients with OCD and Diagnoses Patients with Patients with OPD  Comparisons of OCD and
. . OCD N =340 OPD groups
patients with OPD N=114
N % N % Test statistic P

Ancxiety disorders 71 62 164 48 X2 =6.75 0.009
Major depressive disorder 25 22 65 19 X12 =0.40 0.52
ADHD 23 20 115 34 X2 =1752 0.006
Oppositional defiant disorder 5 4 28 8 X]Z =1.88 0.17
Conduct disorder 0 0 1 0.3 x> =034 0.56
Tic disorders 29 25 34 10 X2 =17.03 <.0001
Trichotillomania 9 8 5 1 x> =11.78 0.0006
Excoriation disorder 9 8 16 5 X12 =1.67 0.20
Hoarding disorder 5 4 12 4 Xlz =0.17 0.68
Enuresis 13 11 69 20 X2 =4.56 0.03
Encopresis 2 2 10 3 Xlz =047 0.49
Alcohol abuse disorder 0 0 5 2 X12 =1.70 0.19
Substance abuse disorder 0 0 6 2 x> =2.04 0.15

OCD obsessive—compulsive disorder; OPD other psychiatric disorders; ADHD attention-deficit/hyperactiv-
ity disorder

1.00 Table 5 Sensitivity, specificity, Youden Index, and accuracy for a
range of cut-scores using the OCI-CV total score for discriminating
0.90 patients with OCD from patients with OPD and HC
0.80 Cut-score  Sensitivity ~ Specificity ~ Youden Index  Accuracy
g 0.70 6 0.93 0.59 0.52 0.65
= 7 0.89 0.65 0.53 0.68
g el 8 0.85 0.70 0.55 0.73
L
2 050 9 0.80 0.76 0.55 0.76
> 10 0.80 0.79 0.58 0.79
Z 040 1 0.77 0.82 0.59 0.81
§ 030 12 0.71 0.84 0.55 0.82
13 0.68 0.86 0.54 0.83
020 14 0.65 0.88 0.53 0.85
0.10 15 0.61 0.92 0.52 0.86
0.00 Accuracy (informativeness), percentage of children correctly classi-
' 0.00 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80 0.90 1.00 fied. The best cut-score for maximizing the Youden Index is indicated

in bold

OCI-CV Obsessive Compulsive Inventory-Child Version, OCD
obsessive—compulsive disorder, OPD other psychiatric disorders, HC
Fig. 1 Receiver operating characteristic curve analysis of the OCI- healthy controls
CV in patients with OCD and all other participants. OCD obses-
sive—compulsive disorder, OCI-CV Obsessive—Compulsive Inventory-
Child Version

1-Specificity (false positives)

Discussion

Backward stepwise logistic regression confirmed that no  The current study assessed the validity, sensitivity, and

other variables had a significant effect on OCD diagno-  specificity of the OCI-CV as a screening instrument for
sis and yielded coefficients for predictors in the reduced  pediatric OCD in a large sample of children and adoles-
model consistent with those in the full model (Table 6). cents with a wide range of diagnoses and OC symptom

severity. Similar to other studies, there was no sex differ-
ence in the OCI-CYV total score [1]; however, females had
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Fig.2 Receiver operating char-
acteristic curve analyses of the
OCI-CV in patients with OCD
and patients with OPD and in
patients with OCD and HC.
OCD obsessive—compulsive
disorder, OPD other psychiatric
disorders, HC healthy controls,
OCI-CV obsessive compulsive
inventory-child version

Fig.3 Receiver operating
characteristic curve analysis of
the six OCI-CV subscales in
patients with OCD and all other
participants. OCD obsessive—
compulsive disorder, OCI-CV
obsessive compulsive inventory-
child version

Sensitivity (true positives)

Sensitivity (true positives)
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1 - Specificity (false positives)

higher ordering subscale scores in our study. Children had  an earlier study in which children ages 9-11 had higher
higher scores than adolescents on the hoarding, obsessing, =~ washing, obsessing, neutralizing, and hoarding subscale
and neutralizing subscales. Similar findings were noted in  scores than adolescents ages 12—17 [22]. Our study found
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Table 6 Multiple logistic regression model for OCD as dependent variable and OCI-CV subscale scores as predictors

Regression Correlation
R2 3 B (SE) Xz P r (bivariate) r (partial)
Full model
0.367 235.48 <.0001
Checking -0.99 0.34 8.43 0.004 0.44 0.12
Obsessing -0.73 0.27 7.44 0.006 0.40 0.11
Hoarding 0.20 0.26 0.59 0.44 0.20 0.04
Washing -2.01 0.27 56.95 < 0.0001 0.55 0.39
Ordering 0.04 0.26 0.02 0.88 0.29 0.02
Neutralizing -1.14 0.35 10.89 0.0009 0.42 0.17
Reduced model after backward stepwise
deletion of non-significant variables
0.336 234.81 <.0001
Washing —2.00 0.26 57.00 <.0001 0.55 0.38
Neutralizing - 1.09 0.34 10.50 0.001 0.42 0.16
Checking -0.92 0.32 8.23 0.004 0.44 0.11
Obsessing -0.72 0.27 7.35 0.007 0.40 0.10

OCD obsessive—compulsive disorder; OCI-CV Obsessive Compulsive Inventory-Child Version

large correlations between the OCI-CV total score and
subscale scores, providing further evidence that the sub-
scales index a broader construct of OCD symptoms [18]
and weak to strong correlations between the OCI-CV sub-
scale scores, indicating that they are related but not identi-
cal. Other studies have had similar findings, in which the
OCI-CV subscales had moderately high correlations with
the total score, but moderately low correlations with each
other [20, 25].

In support of the convergent validity of the OCI-CV, we
found very strong correlations between the OCI-CV total
score and two other OCD self-report measures, the LOI-
CV Survey Form and MASC2 Obsessions and Compulsions
Scale [12, 19]. A previous study found the OCI-CV total
score had very strong correlations with two other OCD self-
report measures, the SOCS and C-FOCI [1, 13, 15, 25]. The
convergent validity of the OCI-CV total score was also sup-
ported by its moderate to large correlations with two OCD
parent-report measures of OCD, the TOCS and CBCL-OCS
[33, 38-40]. The convergent validity of the OCI-CV total
score was supported to a lesser extent by its small but sig-
nificant correlations with CY-BOCS scores. This pattern was
noted in earlier reports on the OCI-CV in which the cor-
relations between the OCI-CV total scores and CY-BOCS
scores were small to moderate in range [9, 18, 21]. Larger
correlations may not have been observed because self-report
and clinician-rated measures use different sources of infor-
mation and assess different aspects of OCD symptom sever-
ity, with the CY-BOCS integrating somewhat inconsistent
information from children and parents to provide estimates
of time, interference, distress, resistance, and control [18,

@ Springer

21, 32]. The convergent validity of the OCI-CV total score
was also supported by its large correlations with the MASC1
total score and CDI total score, two self-report measures
of anxiety and depressive symptoms, respectively [19, 36].
Similarly, the original report on the OCI-CV found that other
non-OCD self-report measures were more strongly corre-
lated with the OCI-CV than was the CY-BOCS [20].

More direct support for the convergent and discriminant
validity of the OCI-CV was provided by the stronger correla-
tion of the OCI-CV total score with the CBCL Internalizing
Problems score than with the CBCL Externalizing Problems
score, as well as the stronger correlation of the OCI-CV
with the CBCL anxiety problems score than with the CBCL
Conduct Problems score [33]. The small but significant cor-
relation between the OCI-CV and SCQ may partially reflect
the conflation of OC symptoms with the restricted interests
and repetitive behaviors measured by the SCQ [35]. To our
knowledge, previous studies of the convergent and discri-
minant validity of the OCI-CV have not used the LOI-CV
Survey Form, MASC2 Obsessive—Compulsive scale, CBCL,
TOCS, and SCQ [12, 19, 33-35],

OCD cases had higher scores than the OPD cases and HC
on the LOI-CV Survey Form, MASC1, MASC2 Obsessions
and Compulsions scale, CDI, CBCL Internalizing Problems,
Affective Problems, Anxiety Problems, Somatic Problems
scales, and SCQ. In contrast, OCD cases had higher scores
than the HC but not the OPD cases on the CBCL External-
izing Problems, Attention-Deficit/Hyperactivity Problems,
Oppositional Defiant Problems, and Conduct Problems
scales. Consistent with previous studies of comorbidity in
pediatric OCD, OCD cases had a higher prevalence than the
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OPD cases of anxiety disorders, tic disorders, and tricho-
tillomania [48, 49].

In assessing the sensitivity and specificity of the OCI-
CV with a ROC analysis to predict current OCD among
all participants, the optimal cut-score was 11 with an AUC
of 0.88. In a comparison of OCD cases and OPD cases,
the optimal OCI-CV cut-score was also 11 with an AUC of
0.82, indicating that the OCI-CV with a cut-point of 11 is
an effective screen for OCD in psychiatric clinics or other
specialist clinics where OCD is common. In a comparison of
OCD cases and HC, the optimal OCI-CV cut-score was 10
with an AUC of 0.94, indicating that the OCI-CV with a cut-
score of 10 is an effective screen for OCD in primary care,
community child health services, or educational psychology
settings where OCD is less frequent. Our AUC result for
the OCI-CV is better than the one reported for the OCI-R in
differentiating between adult OCD cases and non-anxious
controls (0.94 versus 0.70, respectively) and is identical to
the one differentiating between adult OCD cases and anxious
controls (0.82 versus 0.82, respectively) [20]. Furthermore,
the specificity of 70% in our comparison of OCD cases and
OPD cases is higher than the specificity of 52% for a similar
comparison in a study of the SOCS [15]. Nonetheless, our
OCI-CV cut-scores require replication in other samples.

A multiple logistic regression analysis determined that
the washing, neutralizing, checking, and obsessing sub-
scales, but not the hoarding and ordering subscales, were
associated with a current OCD diagnosis, indicating that
the last two subscales do not contribute to the prediction of
pediatric OCD by the OCI-CV. In contrast to a study of the
OCI-R study in adults, we found no evidence that the obsess-
ing subscale is more strongly predictive of OCD than the
OCI-CYV total score [20]. We found no difference between
the OCD and OPD groups in the prevalence of hoarding
disorder. A previous study of the OCI-R found that the
hoarding subscale did not discriminate between OCD cases
and anxiety disorder cases, suggesting that hoarding is nei-
ther a symptom nor a manifestation of OCD [28]. Hoarding
behaviors have been found to be increased in studies of indi-
viduals with either ASD [50] or ADHD [51]. It is unclear
whether the OCI-CV ordering subscale may be correlated
with behaviors associated with ASD or other disorders in our
OPD group. It is also unclear whether the OCI-CV ordering
items may reflect annoyance with having one’s possessions
or personal space violated as much as having an urge to
arrange items in a particular order.

Our study has several limitations requiring further con-
sideration. Because the sample was primarily Caucasian,
the OCI-CV results require replication in other racial and
ethnic groups. It is likely other studies will identify optimal
cut-scores for the OCI-CV that are different from the cut-
scores recommended in this study. Although the original
study of the OCI-R identified an optimal cut-score of 21 for

discriminating between OCD cases and non-anxious con-
trols, subsequent studies have recommended cut-scores rang-
ing between 14 to 36 for various populations [52]. Although
our results indicate that the OCI-CV is an effective instru-
ment for discriminating between OCD cases and HC and
between OCD cases and OPC cases, additional interviews
and measures are necessary for screening youth for OCD in
a clinical setting laden with other severe psychiatric disor-
ders, including ASD, ADHD, anxiety disorders, depressive
disorders, tic disorders, hoarding disorder, and psychotic
disorders [1, 6, 7, 27, 28, 48-52].

Summary

Pediatric OCD is a common, heterogeneous disorder often
causing marked functional impairment in several domains
that remains underdiagnosed and undertreated. Our study
provides further evidence that the OCI-CV total score is
highly correlated with its six subscale scores, and details
new evidence for the convergent and discriminant validity of
the OCI-CV by examining its correlations with several other
rating scales. We examined the ability of the OCI-CV to
detect pediatric OCD using ROC analyses and identified cut-
scores that are likely to be useful in clinical and community
settings. In comparing OCD cases and OPD cases, the opti-
mal OCI-CV cut-score was 11 with an AUC of 0.82, indi-
cating this cut-score provides an effective screen for OCD
in psychiatric clinics or other specialty clinics where OCD
is common. In comparing OCD cases and HC, the optimal
OCI-CV cut-score was 10 with an AUC of 0.94, indicating
this cut-score provides an effective screen for OCD in pri-
mary care, community child health services, or educational
psychology settings where OCD is less frequent. A multiple
logistic regression analysis with all participants found that
a current OCD diagnosis had significant associations with
washing, neutralizing, checking, and obsessing subscale
scores, but not with ordering or hoarding subscale scores,
suggesting that the last two subscales do not contribute to
the prediction of pediatric OCD by the OCI-CV.
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