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Abstract

Obsessive-compulsive disorder (OCD) and autism spectrum disorders (ASD) are highly comorbid. In adults with OCD,
cognitive-behavioral therapy (CBT) has been extensively demonstrated to be an effective treatment. However, to date, no
follow-up studies exist regarding the long-term outcome of CBT in adults with OCD with comorbid ASD in a regular and
naturalistic clinical setting. In the current study, we aimed to study the long-term outcome of CBT among OCD patients with and
without ASD. In total, 30 patients diagnosed with OCD who received CBT at a naturalistic psychiatric clinic in Japan were
included in the follow-up study. The patients were divided into two groups: OCD with ASD and OCD without ASD. The results
revealed no group differences regarding age, gender and OCD symptom severity at baseline. The Yale-Brown Obsessive-
Compulsive Scale total score (primary outcome) at follow-up showed decreased severity of symptoms in both groups, thus
indicating both groups responded to CBT. However, no significant differences were evident between the groups. Overall, the
results suggest that even adults with OCD with comorbid ASD benefit from CBT. A survey on patients’ impressions of treatment
effect at follow-up showed high rates of satisfaction with CBT and most participants attributed their improvement to CBT as
opposed to pharmacological treatment. This study showed the outcome differences of OCD symptom dimensions in OCD with
ASD patients compared with the OCD without ASD patients. These differences suggest the need for developing adapted CBT for
adults with OCD with ASD and for optimizing the treatment and their lives.

Keywords Obsessive-compulsive disorder - Autism spectrum disorder - Cognitive-behavioral therapy - Follow-up study -
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Association 2013). ASD can co-occur with OCD in both chil-
dren and adults (Griffiths et al. 2017). A recent study showed
that individuals with a primary diagnosis of OCD had almost a
fourfold higher risk of an ASD diagnosis later in life, and
individuals with a primary diagnosis of ASD had a twofold
higher risk of comorbid OCD (Meier et al. 2015). Other stud-
ies have shown high rates of ASD among individuals with
OCD (Arildskov et al. 2016; Bejerot 2007; Bejerot et al.
2001; Ruta et al. 2010), indicating the importance of assessing
ASD symptoms in treatment-resistant individuals with OCD
(Bejerot 2007; Mito et al. 2014).

Cognitive-behavioral therapy (CBT) is a promising treatment
for individuals with OCD (O'Neill and Feusner 2015; Sharma et
al. 2014). Although several studies have focused on the treatment
outcome of CBT in individuals with OCD, few studies have
investigated long-term treatment outcomes in OCD patients with
ASD (Murray et al. 2015; Russell et al. 2013). Some study find-
ings suggest that OCD patients with ASD show less improve-
ment after CBT treatment than those without ASD (Murray et al.
2015; Sharma et al. 2014); however, other studies indicate that
CBT has good treatment efficacy for individuals with OCD and
ASD (Russell et al. 2013) and for those with anxiety symptoms
(White et al. 2013; Maddox et al. 2016; Walters et al. 2016). A
recent review on effectiveness of CBT for individuals with ASD
and comorbid OCD indicated that a standard CBT protocol en-
hanced with modifications such as parental involvement, in-
creased use of visual stimuli, personalized treatment metaphors,
self-monitoring, positive reinforcement, and use of clear lan-
guage and instructions was most effective (Kose et al. 2018).
However, there are few studies on the long-term outcome of
CBT for OCD patients with ASD in a naturalistic clinical setting.

Most OCD patients in Japan have difficulty accessing CBT
because of the serious shortage of CBT therapists, particularly
in local areas. OCD patients in Japan are referred to special-
ized centers for CBT if they fail to improve sufficiently after
pharmacotherapy treatment and/or other psychotherapies.
During CBT treatment, comorbid ASD is often detected in
individuals who are drug resistant. As ASD is a lifelong con-
dition, it is clinically important to investigate whether the ef-
fect of CBT is maintained in drug resistant OCD patients with
comorbid ASD. Therefore, the first author (AN) conducted a
study to investigate the clinical characteristics of adult OCD
patients with comorbid ASD and those without comorbid
ASD. The study was conducted at the Department of
Psychiatry, Kawasaki Medical School Hospital, Kurashiki,
Japan, between 2008 and 2011. After reporting the prelimi-
nary results of the study (Yamashita 2010), the research group
continued the research, and provided naturalistic CBT-
treatment to patients with OCD, until 2011.

The objective of this follow-up study was to investigate the
long-term outcome of CBT treatment in OCD patients with
ASD in a naturalistic psychiatric setting in Japan, and to in-
vestigate their impressions of the treatment effect.
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Methods
Participants

All 64 patients who participated in the previous study de-
scribed above were invited to participate in this follow-up
study, from which 30 patients entered. Some participants
had OCD with comorbid ASD and others had OCD without
comorbid ASD; the two groups are referred to here as OCD
(ASD+) and OCD (ASD-), respectively.

The eligibility criteria for the first assessment were patients
aged 18—60 years with a clinical diagnosis of OCD according
to the Structured Clinical Interview for the Diagnostic and
Statistical Manual of Mental Disorders, version IV (SCID-
IV) (Otsubo et al. 2005) for OCD and a total score of >16
on the Yale-Brown Obsessive Compulsive Scale, Y-BOCS
(Goodman et al. 1989), and an IQ score of >80 on the
Wechsler Intelligence Scale (Wechsler 1997). The ASD diag-
nosis was confirmed by two experienced psychiatrists using
the DSM-IV (American Psychiatric Association 2000), the
parent-rated Pervasive Developmental Disorders Autism
Society Japan Rating Scale, PARS (Kamio et al. 2006), and
the Autism Spectrum Quotient Japanese version, AQ-J
(Baron-Cohen et al. 2001; Wakabayashi et al. 2006).
Depressive symptoms were assessed using the Beck
Depression Inventory, Second Edition, and BDI-II (Beck
and Steer 1996; Kojima et al. 2002). Participants were exclud-
ed if they had current severe depression, schizophrenia, a head
injury, serious medical conditions, or alcohol addiction.

The assessment at follow-up was conducted 4-11 years
after the initial assessment. All patients who had participated
in the previous study and had continued to receive CBT were
asked to participate in the follow-up study. The patients re-
ceived an invitation letter with information about the study,
consent forms, outcome questionnaires (self-report Y-BOCS
symptom severity scale and the BDI-II), and a survey ques-
tionnaire about current status and impression of treatment ef-
fect (Appendix). A total of 30 patients completed the ques-
tionnaires and the survey. The institutional research and ethics
committee of Kawasaki Medical School Hospital, Japan, ap-
proved all study protocols, including the follow-up survey
(No. 1452). Written informed consent was obtained from all
study participants.

Treatment

All participants were CBT-naive and they continued to take any
medication previously prescribed by psychiatrists. The CBT
treatment was individually tailored and included an agenda,
psychoeducation, accurate behavioral analysis, exposure and
response prevention (ERP) if applicable, homework, and re-
lapse prevention. All participants received ERP after accurate
behavioral analysis except 6 patients who were found to have
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no OC symptoms for which ERP was applicable. All these 6
patients were in the ASD (OCD+) group.

The therapist group comprised seven psychiatrists with
over 4 years of clinical experience and 1-4 years of CBT
experience, except for the first author (AN). AN is a senior
psychiatrist with more than 30 years of experience using CBT
for OCD. AN supervised the junior therapists and provided
therapy. The junior therapists participated in individual and
group supervision led by AN to facilitate the discussion of
therapeutic difficulties, provide skills acquisition, and encour-
age peer support and interaction. In the group supervision,
accurate behavioral analysis (functional behavioral assess-
ment) was considered the most important CBT component
for OCD. Behavioral analysis was performed for each patient
to ensure that the appropriate treatment procedures were ap-
plied. Attention was paid not only to patients’ obsessive and
compulsive (OC) symptoms, but also to ASD symptoms such
as difficulties in verbal and non-verbal communication, hyper-
or hyposensitivity, and difficulties adapting to a new environ-
ment. The standard CBT for OCD was modified for OCD
(ASD+) such as increased involvement of caregivers, use of
visual stimuli in psychoeducation, self-monitoring, positive
reinforcement, and use of clear language and instructions.
Although the treatment was not controlled systematically,
we believe that it showed good adherence because the thera-
pists were supervised by an experienced CBT therapist.

The CBT active period for the participants was between
2008, the comparison study started, and 2011. After AN left
the department early in 2012, 33 patients of the 64 were re-
ferred to local psychiatrists who did not practice CBT and 20
patients were followed up by trained junior psychiatrists in the
same hospital. The other 11 patients terminated their treatment
before AN left.

Outcome Measures
Primary Outcome

The Yale-Brown Obsessive Compulsive Scale (Y-BOCS)
(Goodman et al. 1989) was used to measure severity of
OCD symptoms. This measure is not influenced by the type
of obsessions or compulsions present. The scale comprises 10
items (five obsession and five compulsion items). Each item is
rated from 0 (no symptoms) to 4 (extreme symptoms); the
total range is 0—40 and there are separate subtotals for severity
of obsessions and compulsions. The Y-BOCS showed excel-
lent interrater reliability (intraclass correlation coefficients
above r=0.85) and a high degree of internal consistency
among all item scores, indicated by Cronbach’s alpha coeffi-
cient (Goodman et al. 1989). The scale was used in a semi-
structured interview setting.

The Yale-Brown Symptom Checklist was also used to
identify the content of each patient’s obsessions (subscales:

Aggressive, Contamination, Sexual, Hoarding, Religious,
Symmetry, Miscellaneous, Somatic) and compulsions (sub-
scales: Cleaning, Checking, Repeating, Counting,
Arranging, Hoarding, Miscellaneous).

Secondary Outcomes

Beck Depression Inventory-Second Edition (BDI-II) (Beck
and Steer 1996). Subjective severity of depression was
assessed using the BDI-II. The BDI-II has been translated into
Japanese and the linguistic equivalence verified by back-trans-
lation. The Japanese version of the BDI-II shows a high level
of internal consistency reliability (Cronbach’s alpha=0.87)
(Kojima et al. 2002).

Survey of Patients’ Impressions of Treatment Effect,
Treatment Satisfaction, and Attribution at Follow-Up
and Current Diagnosis

Participants completed a questionnaire on treatment satisfac-
tion and their experiences of the CBT treatment. The survey
included questions about their social and economic conditions
(e.g., who they lived with, their employment, partner or close
friends, and current CBT treatment) (Appendix). The survey
also included questions about how much patients valued the
treatment effect on a scale of 1 to 7 (1 = very much worse; 2 =
much worse; 3 = a little worse; 4 = unchanged; 5 = a little bet-
ter; 6 = much better; 7 = very much better) and questions re-
lated to participants’ attribution of their improvement (CBT or
pharmacological treatment). Information about each patient’s
current SCID-based OCD diagnosis at follow-up was obtain-
ed from their psychiatrists.

Statistical Analysis

Student’s t-tests for continuous data and Fisher’s exact tests for
categorical data were used to examine group differences.
Analysis of variance (ANOVA) was performed at pre-
treatment and follow-up to analyze treatment outcomes in both
groups. To detect changes in symptoms, two-way ANOVA was
conducted for “group” x “time” (i.e., OCD (ASD+), OCD
(ASD-) x pre-treatment and follow-up, respectively). To mea-
sure differences between repliers and non-repliers, we used
Student’s t-test for each group at the first assessment.

Results
Participant Characteristics at the First Assessment
Table 1 shows the sample characteristics at the first assess-

ment. No significant differences between the groups were
found for age, gender, 1Q, or OCD symptoms. Nevertheless,
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Table 1 Sample characteristics at

the first assessment: OCD (ASD OCD (ASD-) N=45 OCD (ASD+)N=19 t P
-) versus (ASD+) Mean + SD Mean +SD
Age 34.09+9.41 33.16£8.67 0.370 0.713
Sex (F/M) 30/15 10/9 - 0.171*
Age of onset 22.22+9.68 19.84 +6.25 0.986 0.328
Y-BOCS
Total 31.47+6.89 33.79+£5.46 1.304 0.197
Y-BOCS Obsessive 15.49+£3.72 16.74 +2.86 1.305 0.197
Y-BOCS Compulsive 15.98+3.56 17.16+£2.71 1.292 0.201
PARS (N=35) (N=18)
Childhood (cut off: 9) 331+£3.24 9.72+7.15 3.615 0.002
Adolescent and adult (cut off: 20) 10.11 £6.94 21.83+8.72 5.329 <0.001
AQ
AQ-J total (cut off: 33) 23.76+7.15 28.47+7.81 2.347 0.022
WAIS-III
FIQ 100.67 +13.85 102.68 +14.48 0.525 0.601
VIQ 103.42+13.70 108.32+13.61 1.308 0.196
PIQ 97.09+13.56 94.89£15.15 0.571 0.570
Depression
BDI-II 15.27+8.37 15.21+£10.72 0.023 0.982

Bold numbers show statistical significance

ASD, Autism Spectrum Disorders; AQ, Autism Spectrum Quotient; AQ-J, Autism Spectrum Quotient Japanese
version; BDI, Beck Depression Inventory; FIQ, Full Scale I1Q; OCD, Obsessive Compulsive Disorder; OCD
(ASD-), Obsessive compulsive disorder without co-morbid autism spectrum disorders; (ASD+), Obsessive
compulsive disorder with co-morbid autism spectrum disorders; PIQ, Performance 1Q; PARS, Pervasive
Developmental Disorders Autism Society Japan Rating Scale; VIQ, Verbal 1Q; WAIS-III, Wechsler
Intelligence Scale- third edition; Y-BOCS, Yale-Brown Obsessive-Compulsive Scale

? Fisher’s exact test

significant differences were observed in scores on the ASD-
related scales. The OCD (ASD+) had higher total AQ-J scores
than the OCD (ASD-) group. Similar between-group differ-
ences were found for the PARS childhood and PARS adoles-
cent and adult scores. Regarding depression symptoms, there
were no between-group differences in BDI-II scores (Table 1).

Table 2 shows the OC symptom differences at the first
assessment according to the Y-BOCS Symptom Checklist.
The rates of hoarding symptoms on the Obsession subscale
were lower in the OCD (ASD—-) group than in the OCD
(ASD+) group. Similar results were found for symmetry
symptoms. There were also symptom differences on the
Compulsion subscale: the OCD (ASD-) group showed lower
rates of repeating, arranging, and hoarding symptoms than the
OCD (ASD+) group (Table 2).

Results at Follow-Up

In total, 30 of the 64 patients, 18 OCD (ASD-) and 12 OCD
(ASD+), responded to the follow-up assessment. Of the 34
non-repliers, 12 did not receive the follow-up questionnaire
(7 patients had moved residence, 3 patients’ letters with the
follow-up questionnaires were returned to the researchers, and
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in the case of 2 patients, one of their parents declined partic-
ipation in the follow-up study); 22 patients did not provide a
reason for not responding.

Comparisons of the demographic profiles and clinical char-
acteristics of the two groups at follow-up are shown in
Tables 3 and 4. For both groups, the results at follow-up
showed that most patients lived with someone and that there
was no difference between the groups. As expected, the rates
of having friends and partners were higher in the OCD (ASD
—) group than in the OCD (ASD+) group, but the difference
was not statistically significant. Interestingly, the rate of em-
ployment (including in sheltered workplaces) was higher in
the OCD (ASD+) group than in the OCD (ASD-) group, but
the results were not statistically significant.

Regarding current OCD diagnosis, more patients in the
OCD (ASD+) group maintained an OCD diagnosis than did
patients in the OCD (ASD—) group, but the difference was not
significant. Further, more patients in the OCD (ASD+) group
received psychiatric care compared with patients in the OCD
(ASD-) group, although the difference was not significant
(Table 3). In both groups, almost all patients who received
psychiatric treatment were taking medication: 11 out of 12
in OCD (ASD+) and 12 out of 18 in OCD (ASD-). In the
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Table 2 Yale-Brown Obsessive-Compulsive Scale symptom checklist
at the first assessment: OCD (ASD-) versus (ASD+)

Table 4  Yale-brown obsessive-compulsive scale symptom checklist of
repliers at the first assessment: OCD (ASD-) versus (ASD+)

OCD (ASD-) N=45 OCD (ASDH) N=19 P*

) B % ) H %

OCD (ASD-)N=18 OCD (ASD+)N=12 P*

) B % ) H %

Obsession
Aggressive 22 23 511% 5 14 737% 0.107
Contamination 13 32 71.1% 7 12 632% 0.565
Sexual 43 2 4.4% 17 2 10.5%  0.576
Hoarding 34 11 244% 8 11 57.9%  0.020
Religious 37 8 178% 15 4 21.1%  0.739
Symmetry 31 14 31.1% 8 11 57.9%  0.055
Miscellaneous 14 31  689% 2 17 89.5% 0.117
Somatic 42 3 6.7% 15 4 21.1% 0.182

Compulsion
Cleaning 12 33 733% 5 14 73.7%  1.000
Checking 18 27 60.0% 3 16  842% 0.082
Repeating 25 20 444% 4 15 789% 0.014
Counting 42 3 6.7% 16 3 158% 0351
Arranging 38 7 15.6% 11 8 42.1%  0.049
Hoarding 34 11 244% 7 12 632% 0.005
Miscellaneous 28 17 378% 10 9 474%  0.580

Obsession
Aggressive 10 8 444% 2 10 83.3% 0.058
Contamination 4 14 778% 4 8 66.7%  0.678
Sexual 17 1 5.6% 11 1 8.3% 1.000
Hoarding 14 4 222% 4 8 66.7%  0.024
Religious 13 5 278% 10 2 16.7%  0.669
Symmetry 13 5 278% 3 9 75.0%  0.024
Miscellaneous 3 15 833% 1 11 91.7%  0.632
Somatic 17 1 5.6% 9 3 25.0% 0274

Compulsion
Cleaning 4 14 778% 4 8 66.7%  0.678
Checking 9 50.0% 2 10 833% 0.121
Repeating 9 9 50.0% 2 10 833% 0.121
Counting 18 0 0.0% 9 3 25.0%  0.054
Arranging 17 1 5.6% 5 7 583%  0.003
Hoarding 14 4 222% 4 8 66.7%  0.024
Miscellaneous 9 9 50.0% 4 8 66.7%  0.465

Bold numbers show statistical significance

OCD (ASD-), Obsessive compulsive disorder without co-morbid autism
spectrum disorders; (ASD+), Obsessive compulsive disorder with co-
morbid autism spectrum disorders

? Fisher’s exact test

Bold numbers show statistical significance

OCD, Obsessive Compulsive Disorder; OCD (ASD-), Obsessive com-
pulsive disorder without co-morbid autism spectrum disorders; (ASD+),
Obsessive compulsive disorder with co-morbid autism spectrum
disorders

 Fisher’s exact test

Table 3 Demographic profiles

and clinical characteristics at OCD (ASD-) OCD (ASD+) t p
follow-up: OCD (ASD-) versus N=18 N=12
(ASD+) Mean + SD Mean = SD
Age 44,78 £11.10 39.42+11.06 -1.298  0.205
Sex (F/M) 14/4 5/7 - 0.063%
Age of onset 23.33+11.78 22.17+591 0316 0.754
Duration from first medical examination 86.67+28.38 84.50+£22.68 0.221 0.827
(months)
Residence form (single/others) 0/18 1/11 - 0.400*
Partner (Presence/absence) 11/7 4/8 - 0.264%
Friendes (Presence/absence) 12/6 4/8 — 0.135%
Job status (employment/unemployment) 9/9 8/4 - 0.465%
Hobbies (Presence/absence) 10/8 5/7 — 0.710%
Current diagnosis of OCD by SCID 10/8 9/3 - 0.442°
(Presence/absence)
Psychiatric care (Presence/absence) 13/5 11/1 - 0.358°
AQ-J total (cut off: 33) 23.50+7.46 28.08 +8.64 -1.548  0.133*

ASD, Autism Spectrum Disorders; AQ, Autism Spectrum Quotient; AQ-J, Autism Spectrum Quotient Japanese
version; OCD, Obsessive Compulsive Disorder; OCD (ASD—), Obsessive compulsive disorder without co-
morbid autism spectrum disorders; (ASD+), Obsessive compulsive disorder with co-morbid autism spectrum

disorders
 Fisher’s exact test
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OCD (ASD-) group, all patients took selective serotonin re-
uptake inhibitors (SSRIs). Four patients took only SSRIs and
eight patients took a small dose of major tranquilizers as aug-
mentation. None of the patients took only major tranquilizers.
In the OCD (ASD+) group, of 11 patients, six took SSRIs, one
took only SSRIs, and five took SSRIs with major tranquilizers
as augmentation. Three patients took only one major
tranquilizer.

These results can be considered consistent because
the control analysis showed no differences between the
repliers and non-repliers in each group, except for a
difference in age of onset between repliers and non-
repliers in the OCD (ASD+) group (Supplementary
Tables 1-3).

Symptom Reduction

The ANOVA of the total Y-BOCS score showed a signif-
icant effect for time (F=110.42, p<0.001), indicating a
decrease in symptoms from pre-treatment to follow-up.
The group effect was significant (F'=5.54, p =0.03), with
the OCD (ASD+) group exhibiting a higher score than the
OCD (ASD-) group. The group X time interaction was
not significant (F=0.95, p=0.34) (Table 5). The 2-way
ANOVA showed no significant between-group difference
in Y-BOCS score improvement rate. A similar result was
found for the Y-BOCS Obsessive and Compulsive scores.
There was a significant between-group difference in BDI-
II scores at follow-up, but the time and group x time
interaction was not significant (Table 5).

Patients’ Impressions of Treatment Effect
at Follow-Up

The survey of patients’ impressions of treatment showed no
remarkable differences between the groups at follow-up. Both
groups reported their impressions of how their OC symptoms
had changed from the first assessment. In the OCD (ASD-)
group, the numbers of patients in each category were as fol-
lows: very much better = 7, much better =9, a little better = 3,
and a little worse = 1. In the OCD (ASD+) group, the results
were as follows: much better=6, a little better =4, and un-
changed =2. There was no significant between-group differ-
ence in those who experienced improvement (5-7) and all
others (0—4) (Fisher’s exact test, p=0.5478). Both groups
attributed their improvement more to CBT than to pharmaco-
logical treatment, and this difference was significant (Table 6).

Discussion

The aim of this study was to investigate the long-term out-
come of CBT among OCD patients with comorbid ASD in a
naturalistic psychiatric setting and to investigate their impres-
sions of the treatment effect of CBT.

Both groups showed a significant reduction in total Y-
BOCS scores at follow-up compared with the first assessment,
but there was no significant between-group difference in the
total Y-BOCS score improvement rate. Nevertheless, the total
Y-BOCS score at follow-up in the OCD (ASD+) group was
significantly higher than in the OCD (ASD-) group. Further,

Table 5 Changes of symptoms: OCD (ASD-) versus (ASD+)
OCD(ASD-) OCD (ASD+) Group effect Time effect Group x time effect
N=18 N=12
Mean + SD Mean + SD F p F p F p
Y-BOCS total
Baseline 30.44+7.14 33.58+5.55 5.54 0.03 110.42 <0.001 0.95 0.34
Follow-up 12.78 £6.96 18.92 +6.69
Y-BOCS Obsessive
Baseline 15.17+3.83 16.67+2.90 4.61 0.04 111.65 <0.001 0.86 0.36
Follow-up 6.72+3.16 9.58+3.32
Y-BOCS Compulsive
Baseline 15.28+£3.72 16.92+£2.81 5.96 0.02 89.24 <0.001 0.85 0.37
Follow-up 6.06+3.96 9.33£3.55
BDI-II
Baseline 12.33+£8.40 16.25+12.32 5.63 0.023 0.10 0.75 0.68 0.42
Follow-up 11.00+8.33 19.25+11.16

Bold numbers show statistical significance

ASD, Autism Spectrum Disorders; BDI, Beck Depression Inventory; OCD, Obsessive Compulsive Disorder; OCD (ASD—-), Obsessive compulsive
disorder without co-morbid autism spectrum disorders; (ASD+), Obsessive compulsive disorder with co-morbid autism spectrum disorders; Y-BOCS,

Yale-Brown Obsessive-Compulsive Scale
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Table 6 Patients’ attribution of
their improvement: OCD (ASD-) OCD (ASD-) N=17 OCD (ASD+) N=10 p
versus (ASD+) Mean + SD Mean+ SD
Pharmacotherapy (Yes/No) 12/5 82 0.678
Cognitive behavioral therapy 16/1 9/1 1.000

(Yes/No)

OCD (ASD-), Obsessive compulsive disorder without co-morbid autism spectrum disorders; (ASD+), Obsessive
compulsive disorder with co-morbid autism spectrum disorders

more patients in the OCD (ASD+) group maintained an OCD
diagnosis than in the OCD (ASD—) group.

The OCD (ASD+) group showed a significantly higher rate
of symptoms on the Y-BOCS Obsession (hoarding and sym-
metry) and Compulsion (arranging and hoarding) subscales
compared with the OCD (ASD—) group, suggesting that mod-
ifications of CBT are needed to treat these symptoms (Walters
et al. 2016). This result confirms the findings of previous
studies indicating that the frequency of these symptoms is
higher in the ASD group (Mataix-Cols et al. 2005; Bejerot
2007). Further, behavioral analysis show that ERP is not ap-
plicable for those symptoms because of the absence of clear
obsession and related fear. The existence and severity of these
symptoms influences CBT outcome, as ERP is a very efficient
treatment for OCD. The non-applicability of ERP for some
OC symptoms is not immediately obvious from a simple
symptom description or categorization (e.g., obsession for
symmetry, arranging, and hoarding compulsions). For exam-
ple, one patient in our OCD (ASD+) group complained that he
could not stop washing his hands (he washed them for about
40 min) but expressed no clear obsession and no fear; his
repeated hand washing was based on the need to repeat the
behavior until he felt it was just right. We helped this patient to
learn an appropriate, more adaptive way of hand washing
through shaping. However, as Table 2 shows, there was no
difference between the OCD (ASD+) and the OCD (ASD-)
groups in fear of contamination and cleaning compulsion, for
which ERP is applicable. Therefore, our results indicate that
the OCD (ASD+) group showed two types of OC symptoms,
ERP applicable and ERP not applicable (Wikramanayake et
al. 2017), with differing rates. Nevertheless, we found a sig-
nificant reduction in OC symptoms even in the OCD (ASD+)
group. Considering the more severe OC symptoms in the
OCD (ASD+) group, there is a need to develop a tailored
CBT-based treatment for this group.

We also found that the OCD (ASD+) group showed in-
creased depressive symptoms (as measured by the BDI-II) at
follow-up, despite the significant reduction in OC symptoms.
A probable explanation for the heightened BDI-II scores in the
OCD (ASD+) group at follow-up might be because as their
OC symptoms improved, these patients experienced greater
difficulty in social interaction owing to their autistic symp-
toms. It is likely that they did not experience these difficulties

when their OC symptoms were severe and overwhelmed their
daily lives.

There was no significant difference between the OCD
(ASD+) and OCD (ASD-) groups in patients’ impressions
of the treatment effect. Both groups attributed their improve-
ment more to CBT than to pharmacological treatment, and the
OCD (ASD+) group reported more positive experiences of the
CBT treatment.

Although there were no significant between-group differ-
ences in most of the demographic and clinical data at follow-
up, surprisingly, the OCD (ASD+) patients reported a higher
employment rate (including in sheltered workplaces) than the
OCD (ASD-) patients. It is possible that after receiving an
ASD diagnosis, the OCD (ASD+) group were given more
opportunity to receive governmental support in the form of
social support in local communities, such as disability pen-
sions and employment in sheltered workplaces.

At the long-term follow-up, a substantial number of pa-
tients were receiving psychiatric treatment, including pharma-
cological therapy, which might reflect one of the main prob-
lems with Japan’s mental health system. Because of the short-
age of CBT therapists, patients’ acceptance of long-term med-
ication, and patients’ fear of OC symptom recurrence if they
reduce their medication, OCD patients tend to be resigned to
long-term psychiatric care.

This study suggests that ERP-applicable OC symptoms in
individuals with OCD (ASD+) can be improved by CBT.
However, there is a need for a better mental health system that
can provide individualized and adapted CBT treatment for pa-
tients with OCD (ASD+) and does not rely solely on pharma-
cological treatment. Considering the association between ASD-
related distress and the severity of OC symptoms in this popu-
lation, particularly those symptoms for which ERP is not ap-
plicable, CBT must be tailored to each patient’s ASD trait, such
as increased involvement of caregivers, use visual stimuli, self-
monitoring, positive reinforcement, and use of clear language
and instructions (Walters et al. 2016; Kose et al. 2018). There
also needs to be cooperation with the relevant social networks
(e.g., family, schools, workplaces, local community) to help
these individuals adapt to the social environment.

The strength of this study was the long follow-up period for
the CBT outcome, which is rare in studies using naturalistic
treatment settings in Japan. We also included patients’
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impressions of the treatment effect of CBT compared with
pharmacological treatment. However, the findings should be
interpreted with caution because of the study limitations. The
small sample size limits the power and generalizability of the
findings. An additional problem is the relatively low rate of
response to the follow-up survey. More than half the patients
who had joined the comparison study did not reply at follow-
up. This may be because of the high self-stigma related to
mental illness among parents and individuals with a psychiat-
ric diagnosis in Japan (Shimotsu and Horikawa 2016). A third
limitation is that the Y-BOCS measure used at follow-up com-
prised a self-report form, as the survey was conducted by mail
(at the first assessment, the Y-BOCS was scored by an inde-
pendent assessor in a semi-structured interview). The use of a
self-report Y-BOCS measure may have affected the accuracy
of OC symptom severity at follow-up.

Conclusion

Despite its limitations, this follow-up study has considerable
clinical significance. The findings indicate that patients with
OCD (ASD+) and OCD (ASD-) who receive CBT in a natu-
ralistic setting show decreased OCD symptoms. The OCD
(ASD+) group had higher rates of employment than the
OCD (ASD-) group. The results suggest the need for individ-
ualized and tailored CBT in naturalistic clinical settings for
OCD patients with ASD. Additionally, accurate assessment
of the effectiveness of a treatment program requires a consid-
eration of the long-term outcome. Therefore, further studies
with larger sample sizes and prospectively arranged long-term
follow-up are needed.
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