Obsessive-Compulsive Disorder in Adults with High-Functioning
Autism Spectrum Disorder: What Does Self-Report with the
OCI-R Tell Us?
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Little is known about the symptom profile of obsessive-compulsive disorder (OCD) in individuals who have autism
spectrum disorders (ASD). It is also unknown whether self-report questionnaires are useful in measuring OCD in ASD.
We sought to describe the symptom profiles of adults with ASD, OCD, and ASD + OCD using the Obsessive Compul-
sive Inventory-Revised (OCI-R), and to assess the utility of the OCI-R as a screening measure in a high-functioning
adult ASD sample. Individuals with ASD (n=171), OCD (n=108), ASD + OCD (n=>54) and control participants
(n=92) completed the OCI-R. Individuals with ASD + OCD reported significantly higher levels of obsessive-
compulsive symptoms than those with ASD alone. OCD symptoms were not significantly correlated with core ASD
repetitive behaviors as measured on the ADI-R or ADOS-G. The OCI-R showed good psychometric properties and cor-
responded well with clinician diagnosis of OCD. Receiver operating characteristic analysis suggested cut-offs for OCI-
R Total and Checking scores that discriminated well between ASD + versus -OCD, and fairly well between ASD-alone
and OCD-alone. OCD manifests separately from ASD and is characterized by a different profile of repetitive thoughts
and behaviors. The OCI-R appears to be useful as a screening tool in the ASD adult population. Autism Res 2015, 8:
477-485. © 2015 International Society for Autism Research, Wiley Periodicals, Inc.
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Introduction

Adults with autism spectrum disorders (ASD) experience
high levels of comorbid psychiatric problems, yet rates
of diagnosis and treatment of these conditions is very
low [Hofvander et al., 2009]. While this is in part due
to a lack of specialist services for the adult ASD popula-
tion, it also reflects the difficulty in distinguishing core

ASD symptomatology from additional psychiatric prob-
lems. This challenge may be most acute in the assess-
ment and diagnosis of Obsessive-Compulsive Disorder
(OCD), which is often comorbid with ASD [Russell,
Mataix-Cols, Anson, & Murphy, 2005; White, Oswald,
Ollendick, & Scahill, 2009]. As both conditions are
partly characterized by repetitive thoughts and actions,
establishing which behaviors are attributable to ASD

Tim Cadman and Debbie Spain are Joint first authors.
Francesca Happé and Declan Murphy are Joint senior authors.
The MRC AIMS Consortium is a UK collaboration of autism research centers in the UK including the Institute of Psychiatry, Psychology & Neuro-
science, London; the Autism Research Centre, University of Cambridge; and the Autism Research Group, University of Oxford. It is funded by the
MRC UK and headed by the Section of Brain Maturation, Institute of Psychiatry, Psychology & Neuroscience. The Consortium members are (in
alphabetical order) Bailey AJ, Baron-Cohen S, Bolton PF, Bullmore ET, Carrington S, Chakrabarti B, Daly EM, Deoni SC, Ecker C, Happé F, Henty J,
Jezzard P, Johnston P, Jones DK, Lombardo M, Madden A, Mullins D, Murphy C, Murphy DG, Pasco G, Sadek S, Spain D, Steward R, Suckling J,
Wheelwright S, and Williams SC.
From the Sackler Institute for Translational Neurodevelopment and Department of Forensic and Neurodevelopmental Sciences, King’s College Lon-
don, Institute of Psychiatry, Psychology & Neuroscience, London, UK (T. C,, P. J.,, M. C,, Q. D, D. R, C. M., N. G,, EE W,, M. M,, C. E,, E. D,, J. F,,
D. M.,); MRC Social, Genetic and Developmental Psychiatry Centre, Institute of Psychiatry, Psychology & Neuroscience, King’s College London, UK
(D. S., F. H.,); Department of Psychology, University of Bath, UK (A. R.,); Karolinska Institutet, Department of Clinical Neuroscience, King’s College
London, Institute of Psychiatry, Psychology and Neuroscience, London, UK (D. M.-C.,); Behavioural Genetics Clinic, Adult Autism Service, Behaviou-
ral and Developmental Psychiatry Clinical Academic Group, South London and Maudsley Foundation NHS Trust, London, UK (M. C,, Q. D., D. R,,
C. M., E. W, M. M., D. M.); National Autism Unit, Bethlem Royal Hospital, Bromley, Kent, UK (M. C., Q. D., D. R., D. M.,); Department of Social
Science, Health and Medicine, King’s College London, UK (K.G.)

Received April 21, 2014; accepted for publication December 23, 2014

Address for correspondence and reprints: Debbie Spain, MRC Social, Genetic and Developmental Psychiatry Centre, Institute of Psychiatry, Psy-
chology & Neuroscience, King’s College London, 16 De Crespigny Park, Denmark Hill, London SES 8AF. E-mail: debbie.spain@kcl.ac.uk
Published online 7 February 2015 in Wiley Online Library (wileyonlinelibrary.com)
DOI: 10.1002/aur.1461
© 2015 International Society for Autism Research, Wiley Periodicals, Inc.

Autism Research 8: 477-485, 2015 477



and which warrant an additional diagnosis of OCD is
far from straightforward. Difficulties with assessment of
comorbid OCD symptoms may also be compounded by
impairments characteristic of ASD, such as deficits in
communication and insight, and high rates of alexithy-
mia (i.e., impairment in identifying and describing
one’s emotions) [Bird & Cook, 2013; Davis, Saeed, &
Antonacci, 2008]. However, it is important to under-
stand how OCD manifests in this group and to identify
at-risk individuals, given that both OCD and ASD result
in high levels of distress and burden, and significant
economic costs [Cadman et al., 2012; Doesburg et al.,
1997; DuPont, Rice, Shiraki, & Rowland, 1995; Knapp,
Romeo, & Beecham, 2009; Magliano, Tosini, Guarneri,
Marasco, & Catapano, 1996; Torres et al., 2006]. Impor-
tantly, there is evidence that OCD is treatable in high-
functioning adults with ASD [Russell et al., 2013].

Two studies have used a clinician-administered OCD
measure (the Yale Brown Obsessive Compulsive Scale
[Y-BOCS]) [Goodman et al., 1989] to compare the types
of obsessive compulsive (OC) symptoms experienced by
adults with ASD to those found in typically developing
adults with a primary diagnosis of OCD [Mcdougle
et al., 1995; Russell et al., 2005]. Mcdougle et al. [1995]
reported that adults with OCD were more likely to
show aggressive and symmetry obsessions, and compul-
sions related to counting, whereas individuals with ASD
were more likely to display compulsions related to
hoarding, or touching and tapping. However, intelli-
gence quotient (IQ) may have been a confound; many
of the participants in the study were nonverbal and
carer reports were relied on. Additionally, the ego dys-
tonic criteria was suspended. In Russell et al.’s study
[2005] adults with OCD displayed greater total frequen-
cies of obsessions and compulsions compared to a high-
functioning ASD group, including significantly higher
frequencies of somatic obsessions and repeating and
checking compulsions. Comparison between partici-
pants with OCD and ASD + OCD showed a higher fre-
quency of somatic obsessions in the OCD group and
sexual obsessions in the ASD + OCD group. In addition,
approximately 25% of the group (n=40) with ASD met
criteria for comorbid OCD and 39% (n=15) reported
significant interference and distress as a result of
anxiety-based obsessions and compulsions.

Studies comparing children with ASD and OCD using
the CY-BOCS (child version of the Y-BOCS) have shown
a broadly similar pattern of findings, with children with
OCD showing higher frequencies of obsessions and com-
pulsions and greater symptom severity than children
with ASD [Ruta, Mugno, D’Arrigo, Vitiello, & Mazzone,
2010; Zandt, Prior, & Kyrios, 2007]. Ruta et al. [2010]
reported similar findings to Mcdougle et al. [1995], with
children with OCD showing higher frequencies of con-
tamination and checking compulsions, and children

with ASD showing a trend towards higher levels of
hoarding obsessions, and hoarding and ordering com-
pulsions. In contrast, Zandt et al. [2007] reported that
the only difference between the ASD and OCD groups
was a greater frequency of routines and rituals in the
OCD group. Differences in these study findings may be
attributable to sample sizes, in particular a lack of power
to detect differences in the study by Zandt et al. [2007].

While clinician-administered instruments are impor-
tant assessment tools, they often require extensive train-
ing and can be time-consuming. Self-report measures are
routinely used in clinical practice as they can offer rapid
screening, and provide a valuable means of measuring
change and outcomes, for example, during a course of
psychological treatment. However, because of the diffi-
culties that individuals with ASD can have in describing
their internal states, it is not known whether self-report
measures are effective in identifying OCD in this group.
For example, Mazefesky, Kao, and Oswald [2011]
reported the poor performance of a self-report measure
to identify OCD in children with ASD; but other studies
have shown strong correlations between parent and
child self-reports of anxiety and depression in ASD [Bla-
keley-Smith, Reaven, Ridge, & Hepburn, 2012; Ozsivad-
jian, Hibberd, & Hollocks, 2014; Storch et al., 2012]. A
separate study with adults also found that individuals
with high-functioning autism are able to self-report
symptoms of alexithymia, suggesting that high-
functioning adults may be able to report symptoms more
reliably than children [Berthoz & Hill, 2005].

In summary, it is important to ascertain whether self-
report measures may be effective screening tools to
identify OCD in ASD. The present study therefore used
a well-validated self-report measure, the Obsessive Com-
pulsive Inventory-Revised (OCI-R) [Foa et al., 2002], to
measure OCD symptoms in an adult ASD sample. The
aims of the study were threefold: (i) to compare the
symptom profiles of adults with ASD, OCD,
ASD + OCD, and a control group using the OCI-R, (ii)
to assess the psychometric properties of the OCI-R in
an ASD sample, and (iii) to examine the utility of the
OCI-R as a screening measure by exploring how accu-
rately it corresponds to clinician diagnosis.

Method
Sample and Study Design

The study used an observational design using a self-
report questionnaire. Participants included (i) 171
adults with ASD and no clinical diagnosis of OCD
(ASD-), (ii) 54 adults with ASD and (clinician diag-
nosed) comorbid OCD (ASD + OCD), (iii) 108 adults
with OCD and no known ASD diagnosis, and (iv) 92
nonclinical controls. Anonymised data were obtained
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from four different sources: (i) the Adult Autism (Behav-
ioral Genetics) Service, a specialist outpatient clinic in
South London diagnosing neurodevelopmental disor-
ders in adults, (ii) the Autism Imaging Multicentre
Study [Ecker et al., 2010], (iii) a randomized controlled
trial of CBT for comorbid OCD in high-functioning
autism [Russell et al., 2013], and (iv) various studies on
OCD conducted at the Institute of Psychiatry, King’s
College London. Ethical approvals and informed con-
sent were obtained for the respective studies.

Procedure

Participants completed the OCI-R as part of a standard
clinical or research assessment which comprised obtain-
ing diagnostic, clinical, and demographic information.
Participants completed the OCI-R independently but
were able to ask questions of the clinician or researcher
if required. IQ measurement was a routine component
of evaluation for the control and ASD groups (i-iii). No
1Q data were available for the OCD group (iv); however,
all participants in this group were adults of working age
with no known intellectual disability or developmental
disorder.

The control group were screened for ASD using the
Autism Quotient (AQ) [Baron-Cohen, Wheelwright, Skin-
ner, Martin, & Clubley, 2001]. Participants were excluded
if they scored 32 or more on the AQ, if they had a psychi-
atric diagnosis, or if they had a verbal 1Q < 70.

Diagnoses of ASD and OCD were established by
standardized diagnostic evaluation (either via the Mini-
International Neuropsychiatric Interview and/or ICD-10
clinical research criteria) [Sheehan et al., 1998; WHO,
2004], by a multidisciplinary team comprised of psy-
chiatrists, nurse specialists, psychology graduates, and
(post)doctoral clinical-researchers experienced in work-
ing with adults with ASD and OCD. Where possible
ASD diagnostic information was supplemented with the
Autism Diagnostic Interview-revised (ADI-R) [Lord, Rut-
ter, & Lecouteur, 1994] or the Autism Diagnostic Obser-
vation Schedule-Generic (ADOS-G) [Lord et al., 2000]
when parental informants were not available. Partici-
pants were included in the ASD- or ASD + OCD groups
if they had a diagnosis of Asperger’s syndrome or child-
hood autism with no intellectual disability (“high-func-
tioning autism”). To reduce the heterogeneity of the
ASD sample, participants were excluded if they had a
diagnosis of atypical autism or pervasive developmental
disorder-not otherwise specified as these two groups
may have minimal or absent symptoms in the Repeti-
tive Behaviors domain. Participants were also excluded
if they had psychosis, or if they had a verbal I1Q < 70.

Measures

The type, severity, and frequency of obsessive and com-
pulsive symptoms were investigated using the OCI-R

[Foa et al.,, 2002]. The OCI-R is a self-report measure
consisting of 18 questions rated on a S-point Likert
scale. It rates the level of distress caused by various
symptoms over the past month. The measure includes
items such as “I repeatedly check gas and water taps
and light switches after turning them off.” A total score
(ranging from O to 72) is calculated by summing the
scores for each item. The OCI-R has six subscales in line
with epidemiological studies of the main OC symptom
dimensions, that is, Hoarding, Checking, Ordering,
Obsessing, Washing, and Neutralising. The OCI-R has
been validated in OCD and anxiety samples [Abramo-
witz & Deacon, 2006; Foa et al., 2002; Huppert et al.,
2007] and a nonclinical sample [Hajcak, Huppert,
Simons, & Foa, 2004]. Whilst the OCI-R was not
designed as a diagnostic measure, Foa et al. [2002] sug-
gest a total OCI-R score of 21 as the optimal cut-off for
distinguishing patients with OCD from nonanxious
controls, and 18 for distinguishing those with OCD
from anxious controls.

Verbal IQ was assessed by trained psychology gradu-
ates using either the Wechsler Adult Intelligence Scale-
Third Edition (WAIS-IIT) [Wechsler, 1981] or the Wechs-
ler Abbreviated Scale of Intelligence (WASI) [Wechsler,
1999]. Verbal IQ scores were available for 81 of the con-
trol group (90%), 144 of the ASD-group (84%), and 35
of the ASD + OCD group (65%). Of those tested for
verbal 1Q, 81 (31%) were tested using the WAIS and
179 (69%) using the WASI.

Statistical analysis

Kolmogorov-Smirnov tests revealed that scores on most
of the measures were not normally distributed; non-
parametric tests were, therefore, used where appropri-
ate. First descriptive statistics were calculated for the
four groups and differences between the groups were
explored. Second, Kruskal-Wallis tests followed by post
hoc Mann-Witney tests were used to compare the
symptom profiles of the four groups. Third, the psycho-
metric properties of the OCI-R were examined in the
combined sample of the ASD- and ASD + OCD groups
(n=232). Cronbach’s alpha and Spearman’s rho were
calculated to assess intercorrelations, and confirmatory
factor analysis (CFA) was used to test the hypothesized
6-factor structure of the OCI-R. Finally, to examine the
diagnostic utility of the OCI-R in distinguishing
patients clinically diagnosed with ASD + OCD from
patients with ASD only, a receiver operating characteris-
tic (ROC) analysis was conducted. The ROC analysis
was conducted using Stata 12; CFA was performed using
AMOS 20.0; all other tests were conducting using SPSS
20.0. To control for multiple comparisons the signifi-
cance level for the Mann-Witney tests was set at 0.01.
Significance level for all other tests was set at 0.05.
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Table 1. Age, Gender, and IQ Details by Group

Control (n=92) ASD-(n=171) ASD + 0CD (n = 54) 0CD (n=108)
[n (%)] Male 92 (100) 152 (89) 44 (81) 50 (46)
Age in years [mean (SD)] 29.35 (7.29) 27.99 (9.07) 31.19 (11.41) 39.60 (11.69)

VIQ [mean (SD)] 108.85 (13.30)

106.33 (15.31)

100.66 (15.43) —

Results
Demographic Characteristics

The demographic characteristics of the sample are
shown in Table 1. There was a significant difference
between the groups in verbal 1Q (Fp, 259)=3.78,
P=0.02), with the ASD + OCD group having a signifi-
cantly higher mean IQ than the control group
(P=0.02). There was a significant age difference
between the groups (Fg, 411)=32.84, P<0.001), with
the OCD group being significantly older than all the
other groups (P <0.001). There were also significant dif-
ferences in the gender balance of the groups
(12) = 63.85, P<0.001), with the OCD group contain-
ing significantly more females than the other groups.

Due to these group differences in gender, Mann-Wit-
ney tests were run to compare the OCI-R scores of
males and females within each group; however the
only significant difference in scores was on the Ordering
subscale for the OCD group (males mean =4.38,
s.d.=3.71; females mean = 6.02, s.d. = 3.85;
U =1081.50, P=0.02). Similarly, due to significant age
differences between groups, analyses were also rerun
using an age-matched subset of the four groups. No dif-
ferences were found in the significance or direction of
any comparisons.

Diagnostic Information

ADI-R scores were available for 145 of the ASD-group
(85%) and 40 of the ASD + OCD group (74%). ADOS-G
scores were available for 127 of the ASD-group (74%)
and 31 of the ASD + OCD group (57%) (See Table 2).
There were significant differences between the two
groups: the ASD-group showed significantly higher

Table 2. ADI-R and ADOS-G Algorithm Scores for ASD- and
ASD + OCD Groups [Mean (s.d.)]

ASD- ASD + 0CD

n= 145 n= 40
ADI-Com 12.93 (5.00) 11.43 (3.27)?
ADI-RSI 16.92 (6.35) 15.80 (5.31)
ADI-RRS 4.50 (2.40) 4.88 (1.88)

n= 127 n= 31
ADOS-Com 3.31 (1.88) < 4,55 (1.48)?
ADOS-RSI 6.78 (3.31) 7.77 (3.08)
ADOS-SBRI 1.25 (1.25)< 1.65 (1.50)

*Significant at 0.05 level.

ADI-R (childhood) communication scores
(T(77.39y=2.27, P=0.03) whilst the ASD + OCD group
showed significantly higher ADOS-G current communi-
cation scores (T(156)= —3.43, P=0.001). There were no
significant differences between the ASD + OCD and
ASD-groups on the ADI-R restricted, repetitive and ster-
eotyped interests domain (RRSI) or the ADOS stereo-
typed behaviors and restricted interests domain (SBRI),
suggesting that the groups did not differ in terms of
current or developmental levels of ASD-related repeti-
tive behaviors. There was also no significant correlation
between total OCI-R scores and the ADI-R RRSI or
ADOS-G SBRI domain scores (all r<0.15) in either the
ASD- or ASD + OCD groups.

Symptom Profiles

There were significant differences in OCI-R scores
between the groups (Hy=137.12, P<0.001) (see Fig.
1). The ASD +OCD group had a significantly higher
mean total score than the OCD group (P = 0.03), which
in turn had a significantly higher mean total score than
the ASD-group (P <0.001). The control group had a sig-
nificantly lower mean total score than all the clinical
groups (P<0.001), There was no significant difference
between the ASD + OCD group and the OCD group in
mean total OCI-R score (P =0.03).

Significant differences between the groups were found
for all six subscales of the OCI-R (see Fig. 2) (Hoarding
Hg)=51.89; Checking Hgy=74.96; Ordering
Hgy=84.35;  Neutralising  Hz)=46.70;  Washing
Hzy=63.12; and Obsessing H(z =114.82, P<0.001 for

40
35
30
25
20

Mean Total OCI-R Score

Control ASD- ocop
Group

ASD+0CD

Figure 1. Total OCI-R scores for the control (n=92), ASD-
(n=171), ASD + 0CD (n=54), and OCD (n = 108) groups.Note.
Error bars represent 95% confidence intervals.
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Figure 2. OCI-R subscale scores for the control (n=92), ASD-
(n=171), ASD + 0CD (n=154), and OCD (n =108) groups.Note.
Error bars represent 95% confidence intervals.

all). The results of the post hoc analysis are shown in
Table 3.

The ASD-group had significantly higher rates of
Hoarding than the OCD group, but comparable levels
of Ordering symptoms. In contrast the ASD + OCD
group had significantly higher rates of both Hoarding
and Ordering than the OCD group, and significantly
higher rates of Checking, Ordering and Obsessing than
the ASD-group. There were no significant differences
between the OCD and ASD + OCD group in total score
or Checking, Washing, Neutralising, or Obsessing.

Psychometric Properties of the OCI-R

The psychometric properties of the OCI-R were examined
in the whole ASD sample (1= 225; from here on referred
to as the ‘combined ASD sample’). The OCI-R total scale
demonstrated excellent internal consistency (ox=0.92)
indicating that the individual items are measuring the
same construct. The Hoarding (x=0.79), Checking
(x=0.85), Ordering («=0.91), Neutralising (x= 0.80),
Washing (« = 0.79), and Obsessing (« = 0.85) subscales all
demonstrated acceptable internal consistency.
Correlations between the subscales were calculated
using Spearman’s r. Correlations for the combined ASD

sample were moderate (0.32-0.59) implying that, while
related, the subscales do measure different aspects of
OCD (Table 4).

A CFA was undertaken to test the hypothesized six
factor structure of the OCI-R in the combined ASD sam-
ple. The latent factors were allowed to covary, while
the errors were not. Following Foa et al. [2002], the six
factor structure was confirmed using criteria proposed
by Hu and Bentler [1999]. The model had a significant
chi-square (;5(2120) =237.08, P<0.001), a goodness of fit
index (GFI) of 0.89, a comparative fit index (CFI) of
0.95, a standardized root mean square residual (SRMR)
of 0.06, and a root mean square error of approximation
(RMSEA) of 0.07. All of these statistics, apart from chi-
square, indicate a good fit, implying that the six factor
structure observed with other populations also holds in
this ASD sample. By comparison, a one-factor model
showed a poor fit (1(2135) =909.23, P<0.001; GFI =0.66;
CFI = 0.65; SRMR = 0.10; RMSEA = 0.16).

Calculation of an OCI-R Cut-Off Score for the ASD Group

Following Abramowitz and Deacon [Abramowitz & Dea-
con, 2006], ROC analyses were run for both OCI-R total
score and the 6 OCI-R subscales to investigate which
best discriminated the ASD-group from the ASD + OCD
group. The highest area under the curve (AUC) values
were exhibited by the total OCI-R scale (0.71; Fig. 3)
and the Ordering subscale (0.70). These values indicate
that the OCI-R has good discriminative power in this
population. The AUC values for the other subscales
demonstrated moderate to good discriminative power
(Hoarding = 0.56; Checking =0.69; Neutralising =0.61;
Washing = 0.61; Obsessing = 0.63),

Table 5 shows the sensitivity and specificity rates for dif-
ferent cut-off values on the OCI-R total scale. An optimal
OCI-R total cut-off score of 29 was found for both sensitiv-
ity and specificity. This resulted in the correct classifica-
tion of 37 out of 54 of ASD + OCD (69%), and 120 out of
171 of ASD-(70%). Table 6 shows the sensitivity and speci-
ficity rates for the six subscales at the optimal selected cut-
off. Of these, the Checking subscale showed the strongest
discriminative properties with a cut-off score of 5 giving a

Table 3. OCI-R Total and Subscale Means for the Control, ASD-, ASD + OCD, and OCD Groups [Mean (s.d.)]
Controls (n =92) ASD-(n=171) ASD + 0CD (n =54) 0CD (n=108) Comparisons (P < 0.01)
Total 9.18 (6.86) 23.96 (14.01) 34.06 (15.11) 29.66 (15.25) ASD + 0CD, 0CD>ASD->Control
Hoarding 2.40 (2.29) 5.06 (3.11) 5.72 (3.42) 3.87 (4.09) ASD + 0CD, ASD>0CD, Control
Checking 1.98 (1.94) 4.04 (3.37) 6.41 (3.51) 5.99 (4.10) ASD + 0CD, 0CD>>ASD->Control
Ordering 1.96 (1.75) 4.94 (3.48) 7.56 (3.56) 5.26 (3.85) ASD + 0CD > 0CD, ASD-;>Control
Neutralising 0.64 (1.18) 2.42 (2.82) 3.87 (3.56) 3.22 (3.78) ASD + 0CD, 0CD, ASD->Control
Washing 0.62 (1.18) 2.33 (2.75) 3.80 (3.55) 4.15 (4.11) ASD + 0CD, 0CD; ASD + 0CD, ASD-;
0CD>ASD>Control

Obsessing 1.58 (2.02) 5.16 (3.50) 6.72 (3.53) 7.16 (4.09) ASD + 0CD, 0CD>ASD>Control

Maximum total score = 72; maximum subscale score = 12.
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Table 4. Intercorrelations Between OCI-R Subscales in the ASD + 0CD Sample (n = 225)

OCI-R Subscale Hoarding Checking Ordering Neutralising Washing Obsessing
Hoarding

Checking 0.38°

Ordering 0.26° 0.59°

Neutralising 0.32° 0.54° 0.53°

Washing 0.35° 0.53? 0.43° 0.49°

Obsessing 0.43° 0.50° 0.46° 0.45% 0.46%

?Significant at 0.01 level (2-tailed)

correct classification of 38 out of 54 of ASD + OCD (70%),
and 109 out of 171 of ASD-(64%).

To try to assess how effectively the OCI-R discrimi-
nated between ASD and OCD presentations, an addi-
tional ROC analysis was run comparing the ASD-and
OCD groups. Results showed that the measure was
moderately effective, with AUC values ranging from
0.64 (Checking and Obsessing) to 0.37 (Hoarding).

Discussion

We report, for the first time, the utility of a self-report
measure of OCD symptoms in a large sample of adults
with ASD. Our aims were threefold: (i) to compare the
symptom profiles of adults with ASD, OCD, ASD + OCD
and a control group using the OCI-R, (ii) to assess the
psychometric properties of the OCI-R in an ASD sam-
ple, and (iii) to examine the utility of the OCI-R as a
screening measure by exploring how accurately it corre-
sponds to clinician diagnosis.

First, we compared the types of self-reported repeti-
tive thoughts and behaviors displayed by adults clini-
cally diagnosed with ASD alone, ASD + OCD, and OCD
alone. Our results suggest that ASD + OCD individuals
have significantly higher levels of checking, ordering,
and obsessing than individuals with ASD alone. This is

0.50 0.75 1.00
\ L N

Sensitivity (true positives)

0.25
L

0.00

T T T
0.00 0.25 0.75 1.00

0.50
1 - Specificity (false positives)

Figure 3. ROC curve for the ASD- and ASD + OCD sample (n=
225). OCI-R Total scale.

consistent with the results of an earlier study of typi-
cally developing individuals which showed that the
largest differences between OCD and control subjects
were on the obsessing and checking subscales of the
OCI-R [Foa et al. 2002]. This implies that the symptom
profile of OCD in ASD shares similarities with the non-
ASD population.

We also found that ASD + OCD individuals show sig-
nificantly higher levels of ordering and hoarding than
individuals with OCD alone. Hoarding was notable also
in ASD without OCD-. These results are consistent with
recent work by Pertusa et al. [2012] who reported a
high frequency of hoarding symptoms in individuals
with ASD. This is also consistent with the findings of
an earlier study of a mixed ability sample of adults with
ASD [Mcdougle et al., 1995] and a study of children
with ASD [Ruta et al., 2010], but not a study of high-
functioning adults using the Y-BOCS [Russell et al.,
2005] which found that sexual obsessions were the
symptom dimension differentiating ASD + OCD from
adults with a primary diagnosis of OCD. As the OCI-R
does not contain a subscale specifically assessing sexual
obsessions, comparison to the present study is limited.

We found no significant correlations between total
OCI-R score and scores on the ADI-R or ADOS-G repeti-
tive behavior and restricted interest domains. This is in
contrast to a possible explanation of the ASD-OCD
overlap construing apparent OCD symptoms in ASD
groups as merely reflecting ASD-typical repetitive
behavior and special interests [Baron-Cohen, 1989].
Instead, our data suggest that obsessive and compulsive

Table 5. Predictive Accuracy of the OCI-R Total Scale at
Selected Values (n = 225)

Cut-off Sensitivity % Specificity %
15 0.89 0.28
20 0.83 0.43
25 0.76 0.56
26 0.76 0.60
27 0.74 0.64
28 0.70 0.67
29° 0.69° 0.70%
30 0.63 0.72

?Bold indicates the optimal OCI-R total cut-off score.
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Table 6. Predictive Accuracy of the OCI-R Subscales at
Optimal Cut-Off Values (n = 225)

Scale Optimal cut-off Sensitivity % Specificity %
Hoarding 6 0.54 0.55
Checking 5 0.70 0.64
Ordering 6 0.70 0.58
Neutralising 2 0.61 0.50
Washing 3 0.56 0.64
Obsessing 7 0.57 0.67

symptoms do represent a distinct construct to the rit-
uals and repetitive behaviors characteristic of ASD, and
in the current large sample are not necessarily associ-
ated with the severity of childhood or present state core
ASD impairments [Kerns & Kendall, 2012].

Second, we sought to assess the psychometric proper-
ties of the OCI-R in an adult ASD sample. Internal con-
sistency was good and factor analysis supported the six
factor structure previously reported in OCD clinical
samples [Abramowitz & Deacon, 2006; Foa et al., 2002;
Huppert et al., 2007] and a nonclinical sample [Hajcak
et al., 2004]. There might be concern about the use of
self-report instruments in a clinical group such as ASD,
where impairments in self-awareness and insight have
been reported [Davis et al., 2008]. However, our results
suggest that the OCI-R self-report measure operates very
similarly in those with ASD compared to those with
OCD or no disorder. Hence, we suggest that the OCI-R
can be used as a reliable self-report screening tool for
those with ASD.

Finally, we explored how effectively the OCI-R discri-
minated between ASD + OCD and ASD-ROC analysis
suggested that a cut off OCI-R total score of 29 best dis-
criminated between the two groups (correctly classify-
ing 69% of ASD + OCD and 70% of ASD-individuals,
respectively). The performance of the OCI-R in this
sample is comparable to that demonstrated by Foa et al.
[2002] in the original validation of the measure (OCD
vs. nonanxious controls: sensitivity = 65.6%, specific-
ity =63.9% at a cut-off of 21; OCD versus anxious con-
trols: sensitivity = 74.0%, specificity = 75.2% at a cut-off
of 18). This suggests that self-reported symptoms using
the OCI-R correspond accurately to clinician diagnosis,
but that due to the high levels of repetitive behaviors
in ASD a higher cut-off score should be used than with
other populations [Abramowitz & Deacon, 2006].

Our study has some limitations. First, only one self-
report measure of OCD was used. While participants
were diagnosed by experienced clinicians using ICD-10
research criteria, inclusion of an informant or standar-
dized clinician-administered measure of OCD symptoms
(e.g., the Y-BOCS) would have provided additional cor-
roboration of diagnosis, and facilitated in depth assess-
ment of characteristics such as obsessional thoughts

and images. It is acknowledged that people with ASD
may have difficulties with separating out OCD traits
from ASD characteristics. Second, we did not formally
assess for ASD in the OCD group; given the potential
high rates of comorbidity, it is possible that some par-
ticipants with OCD may have had undiagnosed ASD.
However, undiagnosed ASD in the OCD group could
not account for the current pattern of results, and
would only have diluted group differences. Third, as in
previous studies assessing the validity of the OCI-R, IQ
data were not available for the OCD group. Again, pos-
sible group differences in IQ are unlikely to have driven
the findings reported here; within the ASD group there
was a weak relationship between 1Q and OCI-R scores.
Fourth, only participants with a diagnosis of Asperger’s
syndrome or high-functioning autism were included,
which may limit the generalisability of results to indi-
viduals who have broader autism spectrum conditions.
However, this limitation should be balanced against the
strength of having a more homogeneous group and the
opportunity to consider the association between scores
on an OCD symptom measure and scores on all
domains of ASD characteristics, including repetitive
behaviors. Finally, there were differences in the gender
and age compositions of the groups. Previous research
has found some differences in the types of OCD symp-
toms reported by males and females [Bogetto, Ventur-
ello, Albert, Maina, & Ravizza, 1999], however, in our
sample the only gender differences were in the OCD
group on the Ordering subscale. Also, whilst our results
indicated a small correlation between age and total
OCI-R score, further analysis with an age-matched sub-
set showed no differences in the significance or direc-
tion of any of the between-group comparisons from the
whole groups.

While our findings may only be directly relevant to
individuals with ASD without intellectual disability,
there are a number of clinical implications. Our find-
ings confirm the results of previous studies, which
show that many people with ASD also have OC symp-
toms, and that these occur independently of the repeti-
tive behaviors characteristic of the core disorder. We
also found that the symptom profile of OCD in ASD
shared similarities with the non-ASD population. This is
important, as one could (wrongly) assume that OC
symptoms are part of ASD or very different in ASD, and
hence fail to assess or treat these important and debili-
tating difficulties. Our findings suggest that high-
functioning adults with ASD can self-report OC symp-
toms using the OCI-R and that this can act as a useful
screen for later diagnostic evaluation comprising objec-
tive clinician-administered assessments. This also
implies that the OCI-R could be used as an outcome
measure for treatment interventions for high-
functioning individuals with ASD.
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There are several implications for future research.
First, the aetiology of OCD in ASD is poorly under-
stood. While it seems plausible that these comorbid
symptoms are attributable to a combination of genetic
and environmental factors, further research is needed
to explore causal and maintaining mechanisms for
OCD in ASD: Such research should include investiga-
tion of a range of neurocognitive and/or neurobiologi-
cal factors associated with ASD that might serve to
precipitate or perpetuate OC symptoms. These might
include difficulties tolerating uncertainty, a tendency
toward concrete thinking styles, preferences for local
versus global processing of information, and develop-
mental abnormalities in neural systems (e.g., cortico-
striatal pathways) implicated in both ASD and OCD.
Bivariate twin analyses have been helpful in differenti-
ating genetic and phenotypic sources of overlap
between ASD and other commonly associated disorders
(e.g., ADHD, anxiety) [Hallett, Ronald, Rijsdijk, &
Happé, 2012] and might prove useful to investigate
comorbid OCD and ASD. Second, to further explore the
validity of the OCI-R in this population, self-reported
symptoms of OC should be compared with informant-
reports (e.g., via a clinician-administered measure).
Third, the overlap between self-reported hoarding and
ordering behaviors in ASD and OCD warrants further
investigation, to aid with delineating between disor-
ders, and to inform robust methods of assessment
methods. Finally, longitudinal studies are needed to
determine the developmental trajectory and prognosis
of OCD in this clinical population.
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