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Background: Self-help programs without therapist involvement for obsessive-
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group comparison, with assessors blinded to group allocation. The study will include

outpatients aged 18 years or older diagnosed with OCD. The intervention group will
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receive a mobile-device-based intervention using an application grounded in cognitive
behavioral therapy. The treatment period will be 8 weeks, during which 21 sessions will
be conducted. Participants not allocated to the intervention group will be assigned to a
waitlist control group for 8 weeks. The primary outcome for effectiveness will be
the comparison of the Yale-Brown Obsessive Compulsive Scale. As the primary
outcome for tolerability, participants in the intervention group who complete 80% or
more of the sessions by the 8-week point will be defined as treatment completers, and
the proportion of completers will be calculated. Assuming a 10% attrition rate, a total of
88 participants will be needed.

Results: Results will be presented according to the protocol.

Conclusions: If this study demonstrates that OCD can be improved through mobile-

based self-help treatment without therapist involvement, it will become an important

KEYWORDS

INTRODUCTION

Obsessive-compulsive disorder (OCD) is a serious condition that
imposes a significant burden on individuals, caregivers, and society. It
is characterized by the presence of repetitive and persistent obses-
sions and compulsions, which consume the patient's time and lead to
exhaustion.!

OCD is not rare and carries a substantial economic burden. A
systematic review encompassing 42 studies reported a median 1-year
prevalence of 1.0% (interquartile range: 0.6-2.0) for OCD, which is
higher than that for schizophrenia and bipolar disorder and compa-
rable to that for panic disorder.?

Given the seriousness of the condition and its prevalence, the
annual cost associated with OCD is enormous. In the United States
alone it has been estimated at $10.6 billion in one study and £5 billion
in another.?2 Studies indicate that untreated OCD has a poor natural
course, highlighting the importance of early intervention for the
benefit of individuals, caregivers, and so::iety.4

Pharmacotherapy and psychotherapy are effective in the treat-
ment of OCD. Behavioral and cognitive therapies have been shown
to be more effective than SSRIs, although many of the included
studies combined these therapies with antidepressant treatment. The
effect size of behavioral therapy and cognitive therapy was sub-
stantial, with a mean difference of -14.48 and -13.36 in the Yale-
Brown Obsessive Compulsive Scale (Y-BOCS; score range 0-40)
when compared to placebo.”

However, the journey to treatment initiation for OCD patients
is often prolonged. Several studies have reported that it takes
7-12 years for OCD patients to seek treatment.®”1° Some studies
also indicate that the time to treatment is longer for OCD than for
depression or panic disorder.'® A review identified common barri-
ers to help-seeking across studies, including embarrassment about
symptoms or seeking help, uncertainty about where to seek help,

treatment option for patients.

adult, anxiety disorders, cognitive behavioral therapy, information science category, psychotherapy

and the perceived inconvenience of treatment.!> The incon-
veniences included the time commitment and effort required for
treatment, as well as challenges related to transportation and
scheduling.'!

One potential solution to these challenges is the use of digital
devices. Digital devices may shorten the waiting time to receive
appropriate treatment and reduce treatment-related costs.*?*% In
fact, a systematic review has shown that self-help programs without
therapist involvement for OCD are effective.'* This study includes 11
studies, of which seven were conducted by the same research team.
The absence of studies from the Asian region, the high risk of bias in
the individual studies included, and the substantial heterogeneity may
have influenced the results. However, a significant issue was the high
dropout rate. The dropout rate was 25.5% in the control group, while
39.7% of participants dropped out in the unguided treatment group.
Existing treatments are often text-based, with few mechanisms to
prevent dropout, such as gamification elements.'* Previous studies
have also demonstrated a high dropout rate in treatments without
guidance. A systematic review of self-help interventions for patients
with OCD, including 18 studies, reported that the mean (standard
deviation) dropout rates for self-administered self-help and minimal-
contact self-help interventions were 38.7% (32.47) and 16.68%
(10.61), respectively.r®> Similarly, another systematic review of
Internet-based cognitive behavioral therapy (CBT), comprising 17
studies, found that the mean (95% confidence interval) dropout rates
for self-guided interventions and clinician-guided interventions were
51.3% (35.8-66.6) and 19.9% (12.9-29.4), respectively.'® We have
therefore developed a new movie-based mobile therapy for OCD
(Figure 1). Our software, which incorporates entertainment elements,
showed a completion rate of over 80% in a pre-post comparison
study, with superior effectiveness.!” However, the number of parti-
cipants in the study was small, and no definitive conclusions can be

drawn.
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FIGURE 1 Screen shots of new movie-based mobile therapy for obsessive-compulsive disorder.

Therefore, this study aims to validate the efficacy and tolerability
of a video-based mobile application for OCD treatment through a
randomized controlled trial.

METHODS AND ANALYSIS
Study design

This study is designed as a randomized controlled trial with two
parallel group comparison, with assessors blinded to group allocation.
The study protocol follows the Standard Protocol Items: Recom-

mendations for Interventional Trials (SPIRIT).'®

Participants

The study will include outpatients aged 18 years or older diagnosed
with OCD, who regularly use mobile devices in their daily lives. The
diagnosis will be based on the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5)! using the Structured Clinical
Interview for DSM-5, Research Version.? Patients who require immi-
nent hospitalization, pose a risk of suicide or self-harm, have intellectual
disabilities, have comorbid schizophrenia, or have previously undergone
behavioral therapy or CBT will be excluded. Concomitant therapies,
including pharmacotherapy, will be allowed.

The study will be conducted in a multicenter, secondary care,
outpatient setting.

Intervention

The intervention group will receive a mobile-device-based interven-
tion using an application grounded in CBT. The treatment period will
be 8 weeks, during which 21 sessions will be conducted. Each session
lasts between 5 and 30 min and is video-based, focusing on psy-
choeducation, monitoring, and exposure and response prevention
(ERP). Homework will be assigned for each session, which can be
completed using the in-app program. The homework for the initial
sessions is self-monitoring. The purpose of self-monitoring is to
objectively observe when compulsive behaviors occur, what fears are
associated with them, and the intensity of the anxiety experienced.
At the end of each session, participants will have the option to watch
an adventure entertainment video. Although viewing is not manda-
tory, the video includes content designed to encourage and enhance
motivation. Thse videos are pre-recorded and participants will access
them at their convenience. Automated reminder emails will be sent at
regular intervals throughout the 8-week period. The detailed struc-
ture of the sessions is shown in Table 1.

The intervention is self-help application, without involvement from
the attending physician. Standardized reminder emails will be sent
regularly via a separate platform automatically. Each text will be
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TABLE 1 The detailed structure of the sessions.

Session Contents

1 Goal setting

2-6 Psychoeducation and self-monitoring
7 Rationale of the treatment

8 Anxiety hierarchy

9,10, 12, 14, 16, 18

Exposure and response prevention

11 Family accommodation

13 Motivation

15 Everyday tips

17, 19 Review of previous sessions
20 Relapse prevention

21 Finale

predetermined, standardized, and sent on a predetermined date. Only
technical issues, such as software malfunctions, will be addressed; no

questions regarding the treatment content or progress will be answered.

Comparison

Participants not allocated to the intervention group will be assigned
to a waitlist control group for 8 weeks. During this period, they will
receive the usual care, but will not undergo any psychotherapy that
includes ERP.

Outcomes

The primary outcome for effectiveness will be the comparison of the
Y-BOCS?° score between the intervention and control groups. The
Y-BOCS is a measure of OCD severity, consisting of 10 items (five
related to obsessions and five related to compulsions) each rated on a
scale from O to 4, with higher total scores indicating greater severity.
The Japanese version of the Y-BOCS has been validated and shown
to be reliable.?! The Bang method will be used to assess the quality of
blinding of the evaluators.?2 As the primary outcome for tolerability,
participants in the intervention group who complete 80% or more of
the sessions by the 8-week point will be defined as treatment com-
pleters, and the proportion of completers will be calculated. Partici-
pants who complete <50% of the sessions by the 8-week point will
be defined as treatment dropouts.

Secondary outcomes will include self-reported assessments of
OCD symptoms, response rate, remission rate, depressive symptoms,
quality of life (QOL), and the attitude towards the application, evaluated
both before the intervention and at the 8-week point. In addition, the
number of sessions completed at the 8-week point will be descriptively

evaluated in the intervention group as a measure of tolerability.

Self-reported OCD symptoms will be assessed using the
Obsessive-Compulsive Inventory-Revised (OCI-R),2® which consists
of 18 items rated on a five-point scale from O to 4, with higher total
scores indicating greater severity. The OCI-R measures distress
related to common OCD symptoms. The Japanese version of the
OCI-R has been validated and shown to be reliable.?* Response is
defined as a 30% reduction in the Y-BOCS score,?® and remission is
defined as a Y-BOCS score of 14 or less.2¢

Depressive symptoms will be assessed using the Patient Health
Questionnaire (PHQ-9),%” a self-report measure commonly used for
screening mood and anxiety disorders. The PHQ-9 is based on the
nine diagnostic criteria for major depressive disorder in the DSM-IV,
with each item rated on a four-point scale, and higher scores indi-
cating more severe depressive symptoms. The Japanese version of
the PHQ-9 has been validated and shown to be reliable.?®

QOL will be assessed using the five-level EQ-5D version (EQ-5D-
5L),%7 a widely used self-report measure of health-related QOL de-
veloped by the EuroQol Research Foundation. It consists of five
items, each rated on a five-point scale.30

The participants’ attitudes towards the application will be
assessed in the intervention group using the Scale To Assess Thera-
peutic Relationship (STAR).3' We will assess participants’ relation-
ships with the application. The STAR is a measure used to assess the
therapeutic relationship between healthcare providers and patients
with mental disorders in community care settings. There are versions
for both healthcare providers and patients; in this study, only the
patient version will be used. It consists of 12 items, each rated on a
five-point scale, with higher scores indicating a better therapeutic
relationship. The Japanese version of the STAR has been validated

and shown to be reliable.®?

Sample size

Sample size calculations are based on a systematic review and meta-
analysis of unguided OCD treatments, assuming an effect size of
standard mean difference = -0.64 for the intervention.!* With a
significance level of 0.05 and a power of 80%, 40 participants per
group are required. Assuming a 10% attrition rate, a total of 88

participants will be needed.

Randomization
Sequence generation and allocation concealment

Randomization will be conducted using the UMIN INDICE system,
which is an Internet randomization and allocation service, employing
a minimization method with the use of antidepressants and age
(18-39 years, 40-59 years, or 60 years or more) as a stratification
factor, and participants will be allocated to the intervention and
control groups in a 1:1 ratio.®® Allocation concealment will therefore

be maintained.
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Implementation

When the attending physician deems it appropriate and the patient
expresses interest, the physician will report the case to an independent
randomization center. A physician at the randomization center will then
contact the patient by Internet conference system to confirm eligibility
criteria. After explaining the study and obtaining informed consent from
the patient, the Y-BOCS evaluation will be conducted. Additional
baseline assessments, including self-reported measures (OCI-R, PHQ-9,
EQ-5D-5L), as well as demographic information, such as gender, age,
age of symptom onset, and use of antidepressants, will be collected
online separately from the interview. After confirming the responses,
online randomization will be performed to allocate participants to either

the intervention or control group.

Blinding

Due to the nature of the intervention and the waiting list control, the
treating psychiatrists and the patients cannot be blinded to the
intervention.

At 4 and 8 weeks, the Y-BOCS evaluation will be conducted by a
trained clinical psychologist who is blinded to the group allocation
remotely by telephone. Secondary outcome measures will be assessed
through online self-report questionnaires. We will ask the evaluator
whether the subject belongs to the treatment group, the wait-list
group, or if they are unsure so that the blinding of the assessor can be
evaluated with Bang's index. Participants who complete all evaluations
at the 8-week point will receive a 1000-yen Amazon gift card as a
token of appreciation (Table 2; Figure 2).

Statistical methods

The analysis will be conducted by a statistician blinded to group allo-
cation. Intention-to-treat analysis will be performed, regardless of
dropout from the intervention. The primary effective outcome (Y-BOCS)
measures will be analyzed using a linear mixed model for repeated
measures (MMRM) for the full analysis set (FAS), defined as those with
repeated-measures data. The MMRM model is considered appropriate
under the assumption that missing data are missing at random. In the
primary analysis for the effectiveness, the mixed-effects model will
incorporate the allocated group (intervention or control), assessment
time points (Weeks 4 and 8), the interaction term between the allocated
group and assessment time point, and baseline covariates, including
baseline age, duration of illness, and severity. These covariates were
selected based on systematic reviews of previous studies, which iden-
tified age as a factor influencing the efficacy of CBT involving ERP,>*
and severity and duration of illness as predictors of OCD chronicity.®
The assessment time points will be included as a categorical variable in
the model, without any specific assumptions regarding changes over
time. The variance-covariance matrix structure of the MMRM will be

assumed to be unstructured for greater flexibility, but if convergence

a S
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TABLE 2 The schedule of enrolment and assessments.

Study period

Enrolment Post-
and allocation  allocation  Close-out
Timepoint 0 4 weeks 8 weeks
Enrolment
Eligibility screen X - -
Informed consent X - -
Allocation X - -
Assessments
Objective measure X X X
- Y-BOCS
Subjective measures
- OCI-R X — X
- PHQ-9 X - X
- EQ-5D-5L X - X
- STAR — — X

Abbreviations: EQ-5D-5L, 5-level EQ-5D version; OCI-R, Obsessive-
Compulsive Inventory-Revised; PHQ-9, Primary Health Questionnaire-9;
STAR, Scale To Assess Therapeutic Relationship; Y-BOCS, Yale-Brown
Obsessive Compulsive Scale.

issues arise, simpler covariance structures, such as compound symmetry,
will be considered. The difference in least square means between
groups at Week 8, along with its 95% confidence interval and p-value,
will be calculated using the MMRM. The significance level will be set at
two-sided 5%. For the sensitivity analysis, the mean difference of
Y-BOCS scores at Week 8 will be calculated for patients who have
Y-BOCS data at Week 8, and a t-test will be used.

For the primary acceptability outcome, the proportions of treat-
ment completers (those completing 80% or more of sessions by Week
8) and dropouts (those completing <50% of sessions by Week 8) in the
intervention group will be calculated and descriptively compared with
prior studies.

For secondary outcomes, differences in OCI-R, PHQ-9, and EQ-
5D-5L scores at Week 8 will be analyzed using t-tests. Intention-to-
treat analysis will be conducted regardless of dropout. Remission and
response rates at Week 8, with missing values treated as non-
responders, will be analyzed using the x? test. The outcomes related
to acceptability and therapeutic relationship with the app (STAR) will
be descriptively presented.

We will conduct a sensitivity analysis, limited to participants who
do not undergo any changes in their medication. A sensitivity analysis

limited to completers will be conducted for remission and response.

DISCUSSION

This study aims to evaluate the effectiveness and tolerability of a
mobile application for the treatment of OCD that does not involve a
therapist. The study is a randomized controlled trial with evaluator
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FIGURE 2 Flow diagram for study participants.

blinding, comparing two groups: an intervention group using the
application and a control group on a waiting list.

Globally, there are only a few randomized controlled trials that
have tested the effectiveness of OCD applications using information
technology without therapist involvement (and so far none in Japan).
However, these studies have shown high dropout rates and lacked
strategies to prevent dropouts.'* In this study, we will use an appli-
cation that incorporates an adventure story to help maintain patient
motivation. Preliminary studies have shown high completion rates
with this approach.r” This study will test whether the motivation-
maintaining mechanism is acceptable in an automated treatment
setting.

The outcomes of the study will include two measures of OCD
symptoms, one measure of depressive mood, one measure of QOL,
and one measure of the therapeutic relationship. In psychotherapy,
the therapeutic relationship is a crucial factor.®4%” However, to date,
no studies have examined the therapeutic relationship in automated
treatment using applications. This study will be the first to investigate
how the therapeutic relationship with the application affects the
treatment outcome.

Compared to previous studies, the method of patient recruit-
ment also differs. In prior studies, patients were recruited through
Internet forums, OCD-related Facebook groups and an Internet self-
help group.* The diagnosis of OCD was based on self-report.1* In
the present study, however, OCD diagnoses were conducted in
outpatient settings using structured interviews. This method allows
for the recruitment of more accurately diagnosed OCD patients
compared to previous approaches.

If this study demonstrates that OCD can be improved through
automated treatment without therapist involvement, it will become
an important treatment option for patients who have limited
opportunities to receive face-to-face therapy.
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