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Abstract
Despite the high comorbidity, surprisingly little is known about the clinical features, treatment prognosis, and treatment 
mediators for youth with Obsessive–Compulsive Disorder (OCD) and Autism Spectrum Disorder (ASD). This study, the 
largest to date, compared 172 young people with OCD and ASD (OCD + ASD) to 447 without ASD (OCD) on clinical 
characteristics, finding those with OCD + ASD were more likely to endorse poorer insight into their OCD, have greater 
global functional impairment, greater levels of concurrent psychopathology, higher levels of family accommodation and 
to be on medication. Treatment outcomes following a course of Cognitive Behaviour Therapy with or without medication 
were explored for a subgroup; 100 young people with OCD + ASD and 223 with OCD. Whilst both groups benefitted from 
treatment, the OCD + ASD group had significantly poorer treatment outcomes. Greater global functional impairment and 
being on medication mediated the between-group difference in outcomes. Further research and treatment refinements are 
needed to improve outcomes for youth with OCD + ASD.

Keywords Obsessive compulsive disorder · Autism spectrum disorder · Cognitive behaviour therapy · Insight · Family 
accommodation

Introduction

Obsessive–compulsive disorder (OCD) is a common psychi-
atric condition affecting approximately 0.25–3% of children 
and adolescents [1, 2]. It is marked by substantial distress 
and functional impairment, including poor educational, 
social, and/or family functioning [3, 4]. The prevalence 
of OCD is considerably higher among young people with 

autism spectrum disorders (ASD) than among the general 
population. A meta-analysis of data from 31 studies esti-
mated the prevalence of OCD among youth with ASD to 
be over 17% [5]. Despite the high rates of comorbidity, lit-
tle is known about the clinical presentation and treatment 
response of young people with OCD and ASD (hereafter 
referred to as ‘OCD + ASD’), compared to those without 
ASD (hereafter referred to as ‘OCD’).

Only a small number of studies have examined the clini-
cal characteristics of youth with OCD + ASD, and findings 
have been inconsistent. No differences in OCD symptom 
severity [6–8] or insight [8] have been reported in studies 
comparing youth with OCD + ASD versus OCD. However, 
higher levels of functional impairment [8, 9] and family 
accommodation (FA) [8] in youth with OCD + ASD have 
been observed in some studies. High levels of FA have been 
consistently reported across the OCD literature [10], yet very 
few studies have examined FA in youth with ASD [8, 11]. 
FA has been found to predict treatment outcomes in young 
people with OCD [12–14] and those with OCD + ASD [15]. 
Additionally, youth with OCD + ASD have been found to 
have higher levels of comorbidity compared to those with 
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OCD [8], specifically higher rates of diagnosed attention 
deficit hyperactivity disorder or inattention/hyperactivity 
symptoms [6–8], externalising disorders [8], peer prob-
lems [6] and social and separation anxiety [7]. Those with 
OCD + ASD have also been found to have lower prosocial 
behaviors compared to those with OCD [6]. Finally, some 
studies have found that individuals with OCD + ASD less 
frequently report sexual obsessions and checking, wash-
ing, repeating, games and superstitious compulsions [7, 8], 
whereas one study found no significant differences in OCD 
obsessions and compulsions [6]. Of note, most of the studies 
exploring clinical characteristics had relatively small sample 
sizes of youth with OCD + ASD (n = 12–70). Whilst Martin 
and colleagues [9] included a large cohort of young peo-
ple (n = 7922), which is a strength of this study, our under-
standing of the wider clinical presentation of youths with 
OCD + ASD is nevertheless still limited as they used only a 
single item measure of global functioning. Given the limited 
available evidence, more research is needed to define and 
establish the OCD clinical phenotype of this common sub-
group of patients. Clinical characterization of this group is 
important in order to address their needs, including tailoring 
therapeutic options.

Cognitive behavioral therapy (CBT) is the evidence-
based psychological treatment for OCD [16–18]. Whilst 
single case studies/series and small trials (n = 1–58) have 
found adults and young people with OCD + ASD to benefit 
from CBT for OCD [19], there is indication in studies with 
small samples (n = 22–25) that the outcomes (OCD symp-
tom reduction) may be poorer compared to typically devel-
oping youths with OCD [8, 20]. Yet, the reasons for the dif-
ference in outcomes, above and beyond having a diagnosis of 
ASD, remain unclear. Establishing the factors that account 
for the poorer OCD treatment outcomes in young people 
with OCD + ASD can provide a useful focus for clinical 
adaptations of current evidence-based practices to enhance 
treatment efficacy and ultimately patient outcomes.

Accordingly, the current study employed the largest 
sample to date of well-characterised youth with OCD and 
OCD + ASD to examine and compare these groups on clini-
cal characteristics and treatment outcomes. The study also 
sought to investigate for the first-time putative mediators 
accounting for differences in CBT treatment outcomes 
between the two groups. Based on previous research, we 
expected higher levels of functional impairment [8, 9], fam-
ily accommodation [8], and concurrent psychopathology 
[6–8] in the OCD + ASD group compared to the OCD group. 
We also predicted differences in OCD symptom dimensions 
between the groups, possibly the OCD + ASD group report-
ing less sexual obsessions and checking, washing, repeating, 
games and superstitious compulsions [7, 8]. Second, given 
the existing evidence thus far, it was hypothesized that youth 
with OCD + ASD would have poorer treatment outcomes 

than those with OCD at end of treatment [8, 20]. Finally, 
given the lack of available studies, no specific hypotheses 
were advanced with respect to variables that may mediate 
the differential response to treatment in these groups.

Methods

Participants

Participants were 619 young people aged 6–18  years 
(Mean = 14.6, SD = 2.20) referred to the National and Spe-
cialist OCD, BDD and Related Disorders Clinic for Young 
People at the Maudsley Hospital (London, UK) between 
2005 and 2018. All participants met ICD-11 diagnostic 
criteria for OCD and completed the Children's Yale-Brown 
Obsessive–Compulsive Scale (CY-BOCS) at baseline [21]. 
The OCD diagnosis was confirmed by a specialist multidis-
ciplinary team during a comprehensive assessment, as previ-
ously described [22]. Of the total sample, 172 participants 
(28%) also met ASD criteria. ASD diagnoses were typically 
assigned prior to the referral to the specialist OCD Clinic by 
a Consultant Psychiatrist in a community Child and Men-
tal Health Service (CAMHS). In 68.6% (n = 118) of these 
cases, the ASD diagnosis was verified by a trained clini-
cian completing a structured diagnostic instrument, namely 
the Autism Diagnostic Observation Schedule (ADOS) [23], 
Autism Diagnostic Interview-Revised (ADI-R) [24], or both. 
The remaining young people had their diagnosis given via 
clinician assessment without these structured measures. No 
participants had a diagnosed global learning disability.

A total of 323 (52.2%) young people received CBT at the 
specialist clinic and had post-treatment data available; the 
remaining (n = 296, 47.8%) received treatment elsewhere or 
post-treatment data was not available (e.g. treatment ongo-
ing). CBT for OCD included three phases of treatment: psy-
choeducation on OCD and anxiety, exposure and response 
prevention (ERP) and relapse prevention [25]. Families were 
actively involved in sessions to address family accommoda-
tion and to support their child with in-session and homework 
ERP tasks. Information about medication was available for 
296 (92%) of young people and missing for 27 (8%). Of 
those with medication information available, 168 (57%) 
received both CBT and medication. Of those on medica-
tion, information on type of medication was available for 
110 (65% of those on medication); 109 participants were 
on Selective Serotonin Reuptake Inhibitors (SSRI) and 1 
was on a medication other than SSRI. For the remaining 58 
participants on medication (35%), information on their type 
of medication was not available.

All data used in the current study were collected as part 
of clinical practice. Young people and parents completed 
measures at baseline (first point of contact with clinic) and at 
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the end of treatment (8–12 months after the baseline assess-
ment). Data were then retrieved from medical records for the 
purposes of this study. Study approval was granted by the 
South London and Maudsley Child and Adolescent Mental 
Health Service Audit Committee.

Measures

The Children's Yale‑Brown Obsessive–Compulsive Scale 
(CY‑BOCS)

The CY-BOCS is a widely used clinician-administered 
measure of OCD symptoms and severity [21]. It includes 
a checklist and 10 items assessing the severity of obses-
sions and compulsions (time spent, interference, distress, 
resistance and control), with total scores ranging from 0 to 
40. The scale also measures insight into symptoms, using a 
5-point scale ranging from 0 (excellent insight) to 4 (com-
pletely lacks insight). The CY-BOCS shows excellent psy-
chometric properties with high inter-rater reliability and 
construct validity [21, 26]. In addition to the severity scores, 
the scale includes a symptom checklist to assess the pres-
ence or absence of common types of obsessions and com-
pulsions, e.g. contamination obsessions, checking compul-
sions, etc. Symptom dimensions for this study were derived 
as described previous studies [6–8, 26, 27]. The rating for 
each dimension was dichotomous (i.e. yes or no) depending 
on whether at least one symptom was present within each 
dimension.

Children’s global assessment scale (CGAS)

This is an adaptation of the Global Assessment Scale for 
adults; it is a clinician-rated scale that measures global level 
of functioning across domains for children [28]. The scale 
ranges from 0 to 100 with higher scores indicating better 
functioning. The CGAS has shown good psychometric prop-
erties including good inter-rater reliability [28, 29].

Family accommodation scale‑parent report version 
(FAS‑PR)

This is a 13-item parent report questionnaire that measures 
the degree to which family members accommodate their 
child’s OCD symptoms and the level of distress or impair-
ment that they experience as a result [30]. Each item is rated 
on a 5-point Likert scale ranging from 0 (never) to 4 (daily). 
The scale includes two subscales: involvement in compul-
sions and avoidance of triggers, as well as a total score [31]. 
Scores above 13 indicate clinically significant levels of 
family accommodation. The FAS-PR has demonstrated a 
stable factor structure, excellent internal consistency, good 
convergent validity, and adequate discriminant validity [31]. 

Given mothers completed this most consistently, only their 
measures were included in the current study.

Strengths and difficulties questionnaire (SDQ)

The SDQ is a 25-item questionnaire assessing child men-
tal health difficulties incorporating five subscales captur-
ing emotional difficulties, conduct problems, hyperactivity 
problems, peer problems, and pro-social behavior; a total 
difficulties score ranging from 0 to 40 is generated with the 
first four subscales. The measure is widely used across a 
range of clinical settings, and has been shown to have good 
psychometric properties, including good internal consist-
ency and retest stability [32]. In the current study we used 
the parent reported SDQ to examine concurrent psychopath-
ological symptoms.

Statistical analyses

Data were analysed using Stata Version 16 (www. stata. com). 
Analyses were organized in three sections. First, we exam-
ined differences between young people with OCD and young 
people with OCD + ASD in key demographic and clinical 
variables employing independent t-tests and chi-square tests 
for continuous and categorical data, respectively. For these 
comparisons, we used Benjamini–Hochberg False Discovery 
Rate (FDR) correction at p < 0.05 to address multiple test-
ing, which yielded an uncorrected alpha threshold of < 0.02.

Second, we compared treatment response between young 
people with OCD and young people with OCD + ASD in 
those with baseline and post-treatment outcome data avail-
able (n = 323, 52%) (i.e., scores on the CY-BOCS). To do 
so, a repeated-measures analysis of variance (ANOVA) was 
conducted with group as between-subject factor and time 
as within-subject factor, with CY-BOCS scores as depend-
ent variable. Differences in rates of treatment responders, 
defined as a decrease in CY-BOCS of ≥ 35%, and remitters, 
defined as a post-treatment CY-BOCS score of ≤ 12 [26] 
were examined with logistic regression. The definitions of 
treatment response and remission employed in this study are 
considered the best suited for clinical-setting-based research 
[33] and have been shown to provide a proxy indicator for 
changes in quality of life in addition to symptom reduction 
[34].

Finally, we employed mediation analyses to examine the 
extent to which clinical variables that differed between the 
two groups explained the differential response to CBT for 
OCD. Specifically, we examined the mediating effects of sex, 
level of insight, functional impairment, family accommoda-
tion and medication status in explaining differences in treat-
ment outcomes between youth with OCD and OCD + ASD. 
For a mediation to occur, the indirect effects should be sig-
nificant; moreover, the proportion of the group effect on 

http://www.stata.com
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percentage of change in CY-BOCS scores during treatment 
that is mediated was calculated as the ratio between indirect 
effects and total effects.

Results

Demographic and clinical characteristics of youth 
with OCD versus OCD + ASD

Table 1 provides descriptive statistics of demographic and 
clinical variables for each group, as well as comparison 
analyses statistics. Groups did not statistically differ in age, 
age at onset of OCD, family history of OCD, CY-BOCS 
scores (total, obsessions and compulsions) and conduct 
problems. However, compared with youth in the OCD 
group, those in the OCD + ASD group were more likely to 
be males (OR = 0.52, 95% CI 0.36, 0.75), to present with 
poorer insight (d =  – 0.30, 95% CI  – 0.53–0.07), greater 
functional impairment (d = 0.40, 95% CI 0.21–0.59), fam-
ily accommodation (d =  – 0.47, 95% CI  – 0.69 to 0.26), 
and to be on medication (OR = 2.78, 95% CI 1.81, 4.27). In 
addition, youth with OCD + ASD had lower rates of aggres-
sive (OR = 0.45, 95% CI 0.27, 0.75) and religious obses-
sions (OR = 0.47, 95% CI 0.28, 0.79) and game/supersti-
tious compulsions (OR = 0.54, 95% CI 0.27, 0.90), than 
youth with OCD. Youth with OCD + ASD also presented 
with more psychopathological symptoms as measured by 
the SDQ (d =  – 0.74, 95% CI  – 0.98,  – 0.50), including 
emotional (d =  – 0.28, 95% CI  – 0.52,  – 0.06), hyperactiv-
ity (d =  – 0.40, 95% CI  – 0.61,  – 0.19) and peer problems 
(d =  – 0.79, 95% CI  – 1.00,  – 0.58), and less prosocial behav-
iours (d = 0.63, 95% CI 0.40, 0.87).

Treatment outcomes for youth with OCD 
versus OCD + ASD

There was no statistical difference in the proportion of 
participants with treatment outcome data available across 
groups (OCD, n = 223 [50%] vs OCD + ASD, n = 100 
[58%]; χ2(1) = 3.39, p = 0.066). Those with and without 
available treatment data did not statistically differ with 
respect to sex, mean age, age of onset of OCD, rates of 
family history of OCD, rates of prescribed medication, 
CY-BOCS scores, SDQ total difficulties, and SDQ scores 
in the subscales of emotional problems, hyperactivity 
problems, peer problems and prosocial behaviours. How-
ever, those with available treatment outcome data had 
lower scores on family accommodation as measured with 
FAS-PR (t(412) = 2.52, p = 0.012), lower scores on con-
duct problems as measured with the SDQ (t(445) = 2.36, 
p = 0.019) and higher scores on measures of functional 
impairment (i.e. CGAS) (t(503) =   – 3.69, p < 0.001) than 

those with no treatment data. Both groups attended up to 
20 CBT sessions, with the OCD group attending a mean 
of 13.69 (SD = 5.56) and OCD + ASD group attending a 
mean of 15.74 (SD = 5.61). There were no significant dif-
ferences between groups in the number of CBT sessions 
attended (t(321) =   – 2.15, p = 0.380).

As expected, results for repeated measures ANOVA 
revealed that both groups improved significantly 
(OCD: F(1,642) = 539.37, p < 0.001; OCD + ASD: 
F(1,642) = 143.98, p < 0.001); however, there was a 
group by time interaction (F(1,642) = 8.72, p = 0.003) 
in which those youth with OCD + ASD showed less 
improvement than those with only OCD at post-treatment 
(F(1,642) = 22.34, p < 0.001) (Fig. 1).

In terms of treatment responders (i.e., ≥ 35% reduction 
on CY-BOCS) and remitters (i.e., CY-BOCS score ≤ 12 
the end of treatment), 53% of participants from the 
OCD + ASD group responded to treatment compared 
to 76.7% of the OCD group (OR = 0.34, 95% CI 0.21, 
0.57, p < 0.001); with similar rates for males (53.2% vs 
80.2%, OR = 0.28, 95% CI 0.14, 0.56, p < 0.001) and 
females (52.6% vs 73.2%, OR = 0.41, 95% CI 0.19, 0.87, 
p = 0.021). In terms of remission 31% of participants 
remitted in the OCD + ASD group compared to 49.8% in 
the OCD group (OR = 0.45, 95% CI 0.28, 0.75, p = 0.002 
with similar rates for males (30.7% vs 53.2%, OR = 0.39, 
95% CI 0.20, 0.75, p = 0.005) and females (31.6% vs 
46.4%, OR = 0.53, 95% CI 0.24, 1.16, p = 0.113).

Putative mediators explaining differences 
in treatment outcomes

Table 2 provides the results for the mediation analyses, in 
which we examined the mediating roles of sex, levels of 
insight, family accommodation, functional impairment, 
medication status and overall concurrent psychopathologi-
cal symptoms. These factors were selected for analysis in 
light of the significant differences observed between the 
two groups in this study. The mediation effects of func-
tional impairment and medication status were statistically 
significant; specifically, the proportion of the group effect 
on differences in treatment response that was mediated 
by functional impairment and medication status was 19% 
and 31%, respectively. In other words, the lower treatment 
response observed in youth with OCD + ASD was partially 
explained by their higher functional impairment and being 
on prescribed medication. In contrast, sex, family accommo-
dation, levels of insight and concurrent psychopathological 
symptoms did not mediate group differences in treatment 
outcomes (Table 2).
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Table 1  Clinical characteristics in OCD participants with and without ASD

ASD autism spectrum disorder, CGAS Children’s Global Assessment Scale; CY-BOCS Children's Yale–Brown Obsessive–Compulsive Scale, 
den. denominator, ES effect size, FAS-PR Family Accommodation Scale-Parent Report, SDQ Strengths and Difficulties Questionnaire, hist. his-
tory, M mean, OCD obsessive compulsive disorder, SD standard deviation
Bold p-values and effect sizes indicate significance after False Discovery Rate (FDR) correction for multiple testing

OCD N = 447 OCD+ASD N = 172 t p-value
M (SD) n M (SD) n ES (Cohen’s d) 95%CI

Age, years 14.6 (2.3) 436 14.6 (2.1) 170 0.19 0.852 0.02 ( – 0.16, 0.19)
Age of onset 11 (3.2) 311 10.5 (2.8) 80 1.25 0.212 0.16 ( – 0.09, 0.40)

n (%) den. n (%) den. χ2 p-value ES (Odd Ratio) 95%CI

Gender, females 229 (51.2) 447 61 (35.5) 172 12.40 < 0.001 0.52 (0.36, 0.75)
Medication 219 (54.5) 402 113 (76.9) 147 22.58 < 0.001 2.78 (1.81, 4.27)
Family hist. OCD 64 (23.1) 277 13 (23.2) 56 0.00 0.986 1.01 (0.51, 1.99)

M (SD) n M (SD) n t p-value ES (Cohen’s d) 95%CI

FAS-PR
   Total 25.5 (13) 299 31.5 (11.2) 115  – 4.32 < 0.001  – 0.47 ( – 0.69,  – 0.26)
   Avoidance 11.5 (7.0) 305 14.4 (6.8) 106  – 3.60 < 0.001  – 0.41 ( – 0.63,  – 0.18)
   Involvement 14.1 (6.8) 300 16.8 (5.8) 105  – 3.69 < 0.001  – 0.42 ( – 0.64,  – 0.19)

CGAS 43.7 (9.6) 358 40.0 (5.6) 147 4.10 < 0.001 0.40 (0.21, 0.59)
SDQ
   Total difficulties 16.7 (6.0) 264 21.2 (6.4) 98  – 6.27 < 0.001  – 0.74 ( – 0.98,  – 0.50)
   Emotional problems 6.3 (2.6) 269 7.0 (2.5) 99  – 2.44 0.015  – 0.28 ( – 0.52,  – 0.06)
   Hyperactivity problems 5.0 (2.6) 320 6.0 (2.7) 123  – 3.79 < 0.001  – 0.40 ( – 0.61,  – 0.19)
   Conduct problems 2.3 (1.8) 323 2.5 (1.7) 124  – 1.13 0.257  – 0.12 ( – 0.33, 0.09)
   Peer problems 3.13 (2.4) 319 5.0 (2.4) 124  – 7.48 < 0.001  – 0.79 ( – 1.00,  – 0.58)
   Prosocial behaviors 7.2 (2.2) 268 5.7 (2.6) 97 5.36 < 0.001 0.63 (0.40, 0.87)

CY-BOCS
   Total 27.6 (4.9) 447 28.0 (4.9) 172  – 1.08 0.282  – 0.10 ( – 0.27, 0.08)
   Obsessions 13.5 (2.6) 447 13.8 (2.8) 171  – 1.32 0.188  – 0.12 ( – 0.29, 0.06)
   Compulsions 14.1 (2.7) 447 14.2 (2.4) 171  – 0.65 0.518  – 0.06 ( – 0.23, 0.12)
   Insight 1.7 (1.1) 233 2.0 (1.0) 105  – 2.56 0.011  – 0.30 ( – 0.53,  – 0.07)

n (%) den. n (%) den. χ2 p-value ES (Odd Ratio) 95%CI

CY-BOCS Obsessions
   Contamination 246 (73) 337 73 (82) 89 3.05 0.081 1.68 (0.93, 3.05)
   Aggressive 269 (79.8) 337 57 (64) 89 9.76 0.002 0.45 (0.27, 0.75)
   Sexual 100 (29.4) 340 29 (31.9) 91 0.21 0.649 1.12 (0.68, 1.85)
   Hoarding 104 (30.9) 337 23 (25.3) 91 1.07 0.301 0.76 (0.45, 1.28)
   Magical thoughts 133 (39.5) 337 28 (30.8) 91 2.31 0.129 0.68 (0.42, 1.12)
   Somatic 127 (37.7) 337 27 (30) 90 1.82 0.177 0.71 (0.43, 1.17)
   Religious 145 (43) 337 24 (26.4) 91 8.32 0.004 0.47 (0.28, 0.79)

CY-BOCS Compulsions
   Cleaning 258 (76.8) 336 78 (85.7) 91 3.40 0.065 1.81 (0.96, 3.44)
   Checking 264 (78.8) 335 68 (74.7) 91 0.69 0.405 0.80 (0.46, 1.37)
   Repeating 221 (66.2) 334 58 (63.0) 92 0.31 0.577 0.87 (0.54, 1.41)
   Counting 165 (49.0) 337 38 (41.3) 92 1.70 0.192 0.73 (0.46, 1.17)
   Ordering/Arranging 168 (50.2) 335 92 (52.2) 92 0.12 0.731 1.08 (0.68, 1.72)
   Hoarding 117 (34.7) 337 31 (33.7) 92 0.03 0.855 0.96 (0.59, 1.56)
   Games/Superstitious 138 (41.1) 336 25 (27.5) 91 5.61 0.018 0.54 (0.27, 0.90)
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Discussion

To our knowledge, this is the largest study to date com-
paring the clinical phenotype and treatment outcomes for 
young people with OCD with and without comorbid ASD 
using a broad range of outcome measures and the first one 
to examine factors that may explain differences in treat-
ment outcomes, above and beyond having a diagnosis of 
ASD.

Regarding the clinical presentation, both groups showed 
similar levels of overall OCD severity, including sever-
ity of obsessions and compulsions. Together with previ-
ous studies [6–8], such findings suggest that OCD affects 
individuals with ASD to a similar degree to youth without 
ASD, with both groups endorsing equally time-consuming, 
distressing and interfering obsessions and compulsions. 
However, a number of differences in clinical characteris-
tics were observed in this study. Specifically, those with 
OCD + ASD presented with higher levels of family accom-
modation, poorer insight into their OCD, worse global 
functioning, higher levels of comorbid psychopathology, 

in particular hyperactivity, emotional and peer problems, 
lower levels of prosocial behavior and were more likely to 
be prescribed medication than those with OCD without 
ASD.

Results regarding family accommodation are consist-
ent with the high rates of parental accommodation of OCD 
symptoms as well as parental accommodation of restric-
tive and repetitive behaviors (RRBs) reported previously in 
samples of youth with ASD and those with comorbid OCD 
and ASD [8, 11]. The finding that people with ASD + OCD 
had higher levels of family accommodation might be due to 
parents accommodating both RRBs and OCD symptoms. 
Alternatively, given parents may be accustomed to accom-
modating their child's ASD symptoms, it makes it easier 
for them to accommodate OCD. Equally, parents’ knowl-
edge and skills to distinguish RRBs from OCD compulsions 
may contribute to higher parental accommodation. Family 
accommodation may be an important avenue to address in 
future research and in clinical settings; for example, a better 
understanding of the factors that drive or maintain family 
accommodation in parents of children with OCD + ASD 
may help address the needs and difficulties of youth with 
this comorbidity. Albeit preliminary, the findings highlight 
avenues for potential additional parent-based intervention 
and guidance for how to address RRBs versus OCD rituals.

It is noteworthy that youth with OCD + ASD presented 
with poorer insight into their OCD symptoms compared to 
youth without ASD. This novel finding contrasts with that 
of Griffiths and colleagues [8] who reported no significant 
difference in insight despite using the same measure. Due 
to the smaller sample (n = 25 in each group) their study may 
have been underpowered to detect small effect sizes as were 
observed for insight in the current study. Whilst in need of 
replication, this finding might be associated with cognitive 
rigidity and difficulties with metacognition often reported in 
ASD, leading to difficulties in acknowledging the excessive 
and unreasonable nature of their obsessions and compul-
sions. Further research is needed to explore insight among 

Fig. 1  Mean CY-BOCS score and their 95% confidence intervals by 
group before and after treatment. CI confidence interval, CY-BOCS 
Children's Yale-Brown Obsessive-Compulsive Scale, OCD obsessive 
compulsive disorder

Table 2  Direct, indirect 
(mediated), and total effects of 
group on percentage of change 
of CY-BOCS scores between 
pre- and posttreatment

B unstandardized coefficient, CGAS Children’s Global Assessment Scale, CY-BOCS Children's Yale-Brown 
Obsessive–Compulsive Scale, FAS-PR Family Accommodation Scale-Parent Report, SDQ Strengths and 
Difficulties Questionnaire, SE standard error. Direct effects represent the effects of group adjusted for the 
mediator. Indirect effects represent the mediated effects of group. Total effects represent the sum of direct 
and indirect effects. Bold p-values indicate significance

Mediator n Direct effects Indirect effects Total effects

b SE p-value b SE p-value b SE p-value

Sex 323  – 0.12 0.03  < 0.001 0.00 0.00 0.682  – 0.12 0.03  < 0.001
Insight 187  – 0.07 0.04 0.085  – 0.01 0.01 0.150  – 0.09 0.04 0.042
FAS-PR 236  – 0.11 0.04 0.004  – 0.02 0.01 0.128  – 0.13 0.04 0.001
CGAS 299  – 0.10 0.03 0.003  – 0.02 0.01 0.020  – 0.12 0.03  < 0.001
Medication 296  – 0.07 0.04 0.049  – 0.03 0.01 0.010  – 0.10 0.04 0.004
SDQ Total 202  – 0.08 0.04 0.060  – 0.00 0.02 0.948  – 0.08 0.04 0.040
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those presenting with OCD and ASD. Consistent with previ-
ous studies [8, 9], the OCD + ASD group had greater func-
tional impairment compared to the OCD group. However, 
what remains to be examined is how much of the impair-
ment is due to OCD versus ASD as the measure used in 
this study only captured overall functional impairment. It is 
likely that there is a cumulative burden of having co-occur-
ring OCD and ASD, which may be further compounded by 
the elevated levels of other psychopathological difficulties 
(e.g. attentional problems) that were found in the current 
study. It would be important for future research to investi-
gate functional impairment among youth with co-morbid 
OCD and ASD in greater depth, for example, using assess-
ment tools that allow to delineate OCD- versus ASD-related 
impairment. Whilst Griffiths and colleagues [8] measured 
OCD-related functional impairment, they did not exam-
ine ASD-related impairment. Knowing how much each of 
these diagnoses contribute to greater functional impairment 
may give ideas of avenues of support for those with a dual 
diagnosis. Additionally, it would be interesting to explore 
the impact of specific autistic symptoms on OCD treatment 
outcomes and functional impairment, including the severity 
of impairments in social communication, and repetitive and 
restricted behaviors.

Like previous studies, we found higher rates of hyperac-
tivity symptoms [6–8], peer problems [6], emotional prob-
lems [7] and lower prosocial behaviors [6] in young people 
with OCD + ASD compared to those with OCD. Contrary 
to previous research [8], we failed to find differences in 
conduct problems. The latter may be characteristic of the 
sample seen in the clinic and would need to be replicated 
to ascertain whether this is a clinical characteristic of those 
with OCD + ASD. Overall, these results are unsurprising 
as we know young people with ASD are likely to have high 
levels of psychopathology [35]. The finding that youth of 
OCD + ASD had higher peer problems and lower prosocial 
behaviour is characteristic of the ASD profile [36]. These 
findings have important clinical implications in that they 
highlight that youth with OCD + ASD will present with 
additional difficulties; however, the finding that this does 
not impact on CBT outcomes (discussed below) is impor-
tant as it highlights that this may not need to be specifically 
addressed to treat OCD symptoms.

Finally, the reason for increased use of medication in 
those with a dual diagnosis is unclear since both groups 
showed a comparable severity of OCD symptoms. It is pos-
sible that those with OCD + ASD are more likely to be pre-
scribed medication due to the greater functional impairment 
or due to a poor or partial response to previous courses of 
CBT. Alternatively, it is possible that clinicians may be more 
inclined to offer medication to those presenting with this 
dual diagnosis [9]. Further research is warranted to clarify 
the treatment history of those with comorbid OCD + ASD 

which may help understand reasons for increased medication 
use and its potential impact on CBT outcomes.

Consistent with a previous investigation [8], we found 
young people with OCD + ASD reported fewer games/super-
stitious compulsions compared to the OCD group. This may 
be due to young people with ASD struggling with abstract 
thinking such as that involved in superstitious related com-
pulsions. The current study also found the OCD + ASD 
group reported fewer aggressive and religious obsessions, 
which has not been reported before. This is at odds with 
studies that have found no differences in symptom dimen-
sions between the groups [6] or differences found in other 
dimensions, namely sexual obsessions, checking, washing 
and repeating compulsions [7]. It is difficult to ascertain 
what may account for differences across studies as they all 
used the same measure (CY-BOCS). Given the inconsisten-
cies in the literature, our findings are in need of replication 
in future research.

Both groups showed a reduction in OCD symptoms after 
treatment. However, as hypothesized, and in line with previ-
ous research, the OCD + ASD group showed less improve-
ment at the end of treatment compared to the OCD group 
[20]. This was echoed with lower rates of response and 
remission rates in the OCD + ASD group compared to the 
OCD group. The response rate in the OCD + ASD group 
found in this study (51%) was broadly comparable to those 
reported in the adult and pediatric literature, whereby rates 
range from 45% [15] to 66% [37]. The remission rates in the 
current study (31%) were also found to be in line with previ-
ous studies, ranging from 9% [20] to 52% [37]. Our findings 
provide additional evidence in a naturalistic setting in sup-
port of CBT for OCD as an effective treatment for youth 
people with OCD + ASD. In addition, this study supports 
previous research showing a reduced treatment response 
among youth with ASD + OCD and highlights the contin-
ued need for rigorous research to optimize CBT treatment 
for those with this common dual diagnosis [8, 9, 20]. Sev-
eral approaches have been suggested to enhance outcomes in 
this challenging group, including specific ASD-adaptations, 
increasing the quantity and intensity of CBT sessions and 
delivering home-based sessions [11, 38–40].

Multiple mediators were examined in an attempt to 
explore which factors, over and above having a diagnosis 
of ASD, may account for the group difference in treat-
ment outcomes. Global functional impairment and being 
on medication were found to partly account for the poorer 
treatment outcomes in youth with OCD + ASD compared 
to those with OCD only. Indeed, we found that functional 
impairment mediated 19% of the effect of a dual diagnosis 
on CBT outcomes; an even higher proportion of the dif-
ference in outcomes was mediated by being on medication 
(31%). This is a novel finding that encourages more clini-
cal consideration and research. It is possible that those with 
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co-occurring OCD + ASD may have a cumulative burden 
of having both OCD and ASD, causing greater functional 
impairment and resulting in poorer CBT outcomes. This 
raises the question of whether promoting functioning (e.g. 
optimizing educational support, facilitating engagement in 
leisure/social activities) could provide a helpful platform for 
CBT to enhance outcomes. Being on medication also medi-
ated the differential treatment outcomes. It is possible medi-
cation may be a proxy for a measure of a complexity (e.g. 
poorer insight, treatment resistance) that was not captured in 
this study and that interferes with treatment outcome. Taken 
together, our results provide preliminary support in favor of 
further examination of functional impairment and pharma-
cological approaches for young people with OCD + ASD.

Surprisingly, family accommodation did not account for 
differential treatment outcomes between those with OCD 
versus OCD + ASD, despite the significant group differences 
in family accommodation and previous studies showing fam-
ily accommodation to predict CBT outcomes [12–15]. The 
current findings may reflect that family accommodation was 
successfully addressed in treatment; a pre- and post-treat-
ment measure of family accommodation would have been 
helpful to ascertain this and could be considered in future 
research. Insight was significantly poorer in the OCD + ASD 
group and has in previous studies been found to predict treat-
ment outcomes [41]. However, the fact that insight did not 
account for differential treatment outcomes may be due to 
insight being measured on a single-item scale of 0–4, so 
there potentially was not sufficient variance to fully test this 
association. Future research should utilize more detailed 
measures of insight, such as the Brown Belief Assess-
ment Scale (BABS) [42]. Alternatively, insight could have 
improved over the course of treatment as has been found in 
previous studies [41]. Limited by sample size, our analyses 
were unpowered to test treatment group by sex interactions 
in response to treatment. Future studies should properly 
examine the role of sex in this effect. It is interesting to 
find that concurrent psychopathology did not predict CBT 
outcomes. This  highlights that having ASD may  account 
for compromised outcomes as opposed to comorbidities, 
indicating that treatment needs to be modified to support 
this group with the aspects of treatment they may struggle 
with, e.g. extended psychoeducation on emotions for those 
with alexithymia.

The present findings have important implications. Clari-
fying the association between ASD, functional impairment 
and medication prescription could be an important direction 
for future research. The finding that functional impairment 
and being on medication emerged as mediators for the dif-
ference in CBT outcomes for youth with OCD + ASD also 
suggests that these may be important avenues for improving 
outcomes for this patient group. A better understanding of 
such constructs will help refine our OCD treatment protocols 

for this patient group, for instance, introducing elements to 
better address impairments associated to ASD (e.g. sensory 
sensitivity, emotion psychoeducation) or dropping other ele-
ments that do not contribute to change. Indeed, the treatment 
focus is typically on reducing OCD symptom severity; how-
ever, the results may highlight the potential value of improv-
ing functioning to enhance treatment outcome.

There are several limitations to the current study. The 
study was conducted in a National and Specialist clinic, 
so there may be a bias in referrals where the OCD is the 
most prominent issue and, therefore, we may not have seen 
a full range of young people on the autism spectrum; most 
notably, we did not have young people with global learn-
ing disabilities. We may have also had a higher proportion 
of young people with more severe and treatment resistant 
OCD referred to us compared to other studies, which may 
have impacted our results. Only a subgroup of the sample 
had treatment outcome data available. Although those with 
and without treatment data did not differ on many clinical 
characteristics (e.g. age of onset,  CY-BOCS scores etc),  
those with data had lower levels of family accommodation, 
conduct problems and functional impairment, represent-
ing possibly a less severe subgroup of patients. The lack of 
information on medication for 8% of young people and the 
type of medication (SSRIs or other) for 35% also limits our 
conclusions regarding the role of medication in mediating 
outcomes. Another limitation is the lack of a control group 
(e.g. OCD with another comorbidity) which did not allow 
us to explore if the results were specific to having an ASD 
comorbidity versus having any comorbidity. This would be 
important to include in future research. The lack of struc-
tured diagnostic assessments of comorbidities in this study 
is a further limitation. Additionally, the measure of family 
accommodation measure was self-report and, therefore, it 
may be difficult to establish if it captured family accommo-
dation of OCD symptoms only or whether parents included 
ASD symptoms too. The measure of functional impairment 
was a clinician-rated global measure, which did not allow us 
to distinguish disorder-specific impairment nor to get parent 
or child reports of impairment. Finally, OCD assessments 
were carried out by expert clinicians specialised in OCD and 
experienced in assessing and disentangling ASD ego-syn-
tonic RRBs from ego-dystonic OCD compulsions; however, 
we cannot completely rule out that CY-BOCS may have been 
influenced by RRBs. A measure such as the ASD modified 
version of the CY-BOCS [43] could be used in future studies 
to help address this potential limitation.

Despite these limitations, the present study remains the 
largest study to date comparing the clinical characteristics 
and treatment outcomes for youth with OCD + ASD com-
pared to those without ASD. To the best of our knowledge, 
this is also the first study to examine putative mediators 
accounting for the difference in treatment outcomes between 
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youth with OCD + ASD versus OCD only. The results high-
light that the presentation of OCD in those with comorbid 
OCD and ASD does not significantly differ from those 
without ASD in terms of symptom severity. However, those 
with comorbid OCD + ASD present with higher levels of 
family accommodation, functional impairment and poorer 
insight and are more likely to be on medication. Those with 
OCD + ASD also present poorer treatment outcomes com-
pared to youth with OCD, with functional impairment and 
medication status emerging as significant mediators of out-
come differences and as potential avenues in future research 
on the development and adaptation of treatment for those 
with comorbid OCD and ASD.
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