
INTRODUCTION

Obsessive-compulsive disorder (OCD) is characterized by 
the presence of obsessions and/or compulsions that are time-
consuming and cause clinically significant distress or func-
tional impairment in social, occupational, or other important 
life areas.1 OCD can follow a chronic course if left untreated,2 
and sufferers often experience impairment in multiple do-
mains, resulting in reduced quality of life.3 Therefore, it is 
important that OCD patients have access to timely and effec-
tive treatment.
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Cognitive behavioral therapy (CBT) is known to be the 
most effective intervention for OCD, in conjunction with 
medication such as the selective serotonin re-uptake inhibitors 
(SSRI).4,5 Despite empirical evidence of the efficacy of this 
treatment approach, the majority of OCD patients are not in 
contact with a mental health professional, and less than 10% of 
patients actually received CBT in studies conducted in the UK 
and US.6,7

An approximately 10-year gap between OCD onset and 
treatment has been reported.8 Barriers to treatment-seeking 
include the direct and indirect costs of treatment, lack of time, 
distance to mental health services, and fear of stigma.9 Anoth-
er possible reason is the limited number of CBT therapists 
working within the healthcare system.10,11

This gap has precipitated increased focus on alternative de-
livery systems for OCD-based CBT, with the aim of providing 
the most effective treatment in a more accessible, less time-
consuming, and less costly manner. Accordingly, self-treat-
ment using CBT manuals,12,13 interactive computer programs 
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accessed via standalone PC or telephone (e.g., ‘CAVE’, ‘BT-
Steps’, etc.),14,15 and internet-based CBT (ICBT) (e.g., ‘the 
OCD program’, ‘BiP OCD’, etc.)16-18 have been developed over 
the past two decades. These self-administered treatments 
generally require less input from a therapist, and reduced pa-
tient costs, compared with face-to-face therapy. While there 
are several differences in treatment format (e.g., use of work-
books, interactive voice response software, internet, etc.), 
significant improvements in obsessive-compulsive (OC) 
symptoms were observed following short-term (8–15 ses-
sions) application of these programs. In particular, medium 
to large effect sizes were observed for the primary outcome 
measure of the Yale-Brown Obsessive-Compulsive Scale (Y-
BOCS):19 computer-guided behavioral therapy (BTSteps)= 
0.8–1.2; ICBT=1.53–2.29.15-18,20

However, standard (therapist-leaded) CBT showed higher 
effect size than self-treatment program (BTSteps), and patients 
who did not respond to BTSteps improved after switching to 
standard CBT.15 Because self-treatment is difficult to main-
tain, with higher dropout rates compared with face-to-face 
therapy, therapist support could be beneficial.20,21 According-
ly, it has been suggested that self-treatment programs are not 
‘clinician-replacers’, but rather are ‘clinician-extenders’.10

The UK National Institute of Clinical Excellence (NICE)5 
suggests that a stepped-care approach be used for OCD, which 
subdivides treatment into brief, individual CBT with self-help 
material (step 3), multidisciplinary care in primary or second-
ary care (step 4), multidisciplinary care with expertise in OCD 
(step 5), and inpatient care or intensive treatment programs 
(step 6), depending on the complexity and difficulty of the 
case. Recently, a series of studies directly compared the effec-
tiveness and direct/indirect cost of stepped care and standard 
exposure and response prevention (ERP) for OCD, and sug-
gested that stepped care ERP can significantly reduce treat-
ment costs without diminishing treatment efficacy and patient 
satisfaction.13,22

Self-treatment programs are expected to be useful and ef-
fective interventions for OCD patients in Korea, who are not 
receiving appropriate treatment due to prejudice and/or lack 
of mental health awareness.23 This study sought to utilize the 
new Korean ICBT program and to assess its efficacy in a clini-
cal setting. We chose ICBT because of its easy accessibility 
and similar, or greater, effect sizes compared with other re-
mote treatment protocols (e.g., bibliotherapy, BTSteps). We 
hypothesized that the Korean ICBT would result in significant 
improvements in OC symptoms, depression, anxiety, and 
general functioning.

Another aim of this study was to examine which partici-
pants are more responsive to ICBT. Little research on predic-
tors of treatment response in ICBT has been thus far con-

ducted. For this, factors that may affect compliance and the 
efficacy of ICBT, were also examined according to demo-
graphic, symptomatic, and neuropsychological domains. Es-
pecially, a qualitative review of clinical predictors of response 
to CBT for OCD reported that greater OC symptom severity 
predicts poorer treatment response.24 And many studies sug-
gest executive function deficits in OCD patients, in for ex-
ample planning, response inhibition, and set shifting/cogni-
tive flexibility.25 Moreover, this executive dysfunction has 
been shown to relate to a poorer prognosis in OCD patients 
receiving CBT.26 So, we expected that the patients with mild-
er OC symptom and better executive function would be more 
responsive to ICBT.

METHODS

Participants and recruitment
Ethical approval for this trial was granted by the Institu-

tional Review Board at Seoul National University (C-0907-
012-285). Informed written consent was obtained from all 
study participants.

Participants were recruited from Seoul, Korea via referrals 
from mental health professionals or self-referral. Advertise-
ments were placed in several universities, hospitals, mental 
health centers, and the websites of OCD self-help groups. Ap-
plicants who indicated an interest in the study were screened 
by a coordinator with a master’s degree in Psychology, fol-
lowed by a final face-to-face interview using the Structured 
Clinical Interview for DSM-IV Axis I Disorders,27 conducted 
by a licensed clinical psychologist. Participants who have not 
previously been diagnosed or treated for OCD were re-inter-
viewed by a third psychiatrist to confirm their OCD diagnosis.

Inclusion criteria were as follows: aged 16–64 years, with a 
primary diagnosis of OCD according to the Diagnostic and 
Statistical Manual of Mental Disorders, 4th ed. criteria.1 Ex-
clusion criteria were: 1) history of psychosis or bipolar disor-
der; 2) neurological disease (e.g., epilepsy, brain dysfunction, 
Tourette’s disorder, etc.); 3) intellectual disability [estimated 
FIQ <70 in the Korean-Wechsler Adult Intelligence Scale (K-
WAIS)]; 4) alcohol or drug abuse during the last 6 months; 5) 
minimal OC symptoms (total score <14 in the Korean self-
reported Y-BOCS); 6) having previously undergone CBT for 
OCD; and 7) currently receiving any other psychological treat-
ment. Combined use of medication was permitted, if the dose 
was stable for at least 2 weeks prior to the study’s commence-
ment, and if a participant’s psychiatrist agreed to maintain a 
constant dosage throughout the study.

Between November 2009 and October 2012, a total of 109 
respondents applied for the study, and 42 respondents were 
selected for participation through a final face-to-face inter-
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view. The sample size and reasons for exclusion are specified 
in a flowchart (Figure 1). Finally, twenty-seven participants 
completed all training sessions of the ICBT. The fifteen par-
ticipant who dropped out were classified as non-completers 
and were excluded from post assessment and final analysis 
for treatment effect. 

The demographic and clinical variables of the completers 
are presented in Table 1. Nine participants (33.3%) were di-
agnosed with OCD for the first time during this study. Par-
ticipants receiving combined medication were administered 
an average of 1.64 drugs; 54.5% (n=6) of these participants 
had a single SSRI prescription. In OCD subtype, the propor-
tion of mixed-type OCD was high (33.3%).

Interventions and procedure
The ICBT program was developed using the Korean CBT 

manual for OCD,28,29 which was based on pre-existing OCD 
CBT literature.30,31 The program comprised the following 
modules: 1) psycho-education pertaining to OCD and CBT; 
2) anxiety-relieving techniques and ERP exercises; 3) identi-
fying and restructuring dysfunctional beliefs related to OCD; 

and 4) relapse prevention.
Participants accessed the ‘COT’ program (www.ocdcbt.

com) for a total of 11 sessions. It was recommended that they 
complete the course at a rate of one session per week. It took 

Figure 1. Participant flowchart. CBT: cognitive behavioral therapy, ICBT: Internet-based cognitive behavioral therapy.

Excluded (N=36)
- No show/withdrawal: 18
- Unstable state on medication: 12
- Other reasons: 6

Excluded (N=31)
- OCD not primary diagnosis: 12
- Unspecified OC symptoms: 6
- Comorbidity: 5
- Unreachable/withdrawal: 4
- Allocated to standard CBT: 4

Dropouts
(N=15)

Post assessment (face-to-face)
- Symptom questionnaires
- Neuropsychological test battery

Allocated to ICBT
(N=42)

Completion all sessions of iCBT 
(N=27)

Applied for the study 
(N=109)

Face-to-face interview
(N=73)

Pre assessment (face-to-face)
- Symptom questionnaires
- Neuropsychological test battery

Table 1. Demographic and clinical variables of the completers

Variable  
Number of male (%) 19 (70.4%)
Age 29.22±9.03
Education (yr) 14.96±2.28
Intelligence (K-WAIS FIQ) 112.85±12.16
Handedness (Rt./ Lt./ Mixed) 24/2/1
Onset age (yr) 20.15±7.13
Duration of illness (yr) 9.47±7.92
Duration of untreated period (yr) 7.22±6.84
Number of patients on medication (%) 11 (40.7%)
OCD subtype (checking/washing/obsession/
  mixed)

7/8/3/9

Data are presented as mean±SD. K-WAIS FIQ: Korean-Wechsler 
Adult Intelligence Scale, Full scale IQ, OCD: obsessive-compulsive 
disorder
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at least 5 h to complete certain sessions, including those fea-
turing the ERP exercises, and approximately 1 h to complete 
the other sessions. It was possible to complete a session in 
stages, by accessing the site several times; however a limit of 
two consecutive sessions per day was imposed. Participants 
could raise questions at any time, via the Q&A section of the 
website, or by emailing a coordinator. Answers were provided 
within 48 hours. In detail, a total of 87 question posts were 
registered in Q&A section by thirty-one participant during 
research period (mean: 2.07; range 0–10). Major contents of 
questions were about program usage (e.g., program error cor-
rection, screen size adjustment, et al.), and specific inquiries 
for OCD treatment were limited. And a coordinator tele-
phoned participants to identify any problems, and encourage 
treatment participation, if they had not logged on to the COT 
platform for 7 days or more. All participants received more 
than one call from a coordinator due to the login delays.

The COT program was designed to be available directly 
from the ERP training section of the website. In a pilot study, 
24 typical triggers were identified for three OCD subtypes (i.e., 
checking, contamination, and pure obsession) (Figure 2). Each 
trigger took the form of photos, videos, and animations, and 
was divided into four exposure phases (vicarious or in-vivo ex-
posure phase) for the purposes of systematic desensitization. 
Cognitive techniques such as cumulative odds ratio and pie 
chart could be automatically calculated on the website.

Outcome measures
Outcome measures were obtained pre- and post-treatment 

through the face-to-face meeting. The evaluators were grad-
uate students in clinical psychology, or clinical psychology 
trainees at a university hospital, who were trained via two 
workshops.

The primary outcome measure of the study was the Y-
BOCS, in line with previous studies.17,18 It comprises five ob-
session items and five compulsion items, rated on a 5-point 
Likert scale. In this study, the Korean self-report version of 

Y-BOCS32 was used instead of the original clinician-adminis-
tered Y-BOCS, because the self-report version has demon-
strated strong convergent validity with the original version.15 
Depressive symptoms were assessed by the Beck Depression 
Inventory (BDI),33 which is a 21-item self-report scale that as-
sesses the severity of various components of depression. The 
Beck Anxiety Inventory (BAI)34 contains 21 items that assess 
anxiety symptoms. All items are rated on a 5-point Likert 
scale in the BDI and the BAI. The Work and Social Adjust-
ment Scale (WSAS)35 comprises five items of functional im-
pairment, rated on a 9-point Likert scale, pertaining to work, 
home management, social leisure activities, private leisure 
activities, and the ability to form and maintain close relation-
ships with others. At post-treatment, participants rated wheth-
er they had achieved their treatment goal, their COT training 
satisfaction, and the extent of their participation in the COT 
program according to a 100-point scale.

Finally, a neuropsychological test battery was conducted to 
investigate factors affecting treatment outcome. The battery 
comprised tests of memory and executive functioning; many 
previous studies of OCD have shown impairments in these 
domains,36 indexed by the following tasks: 1) Trail Making 
Test (TMT);37 2) California Verbal Learning Test (CVLT);38 3) 
Rey-Osterrieth Complex Figure Test (ROCF);39 4) Controlled 
Oral Word Association Test (COWA);40 5) Stroop test;40 6) 
Object Alternation Test (OAT);41 and 7) the Wisconsin Card 
Sorting Test (WCST).42 The K-WAIS43 was also included to 
identify participants with sufficiently low intelligence scores 
to satisfy the exclusion criteria.

Analysis
All analyses were conducted using SPSS (ver. 20.0, IBM Co., 

Armonk, NY, USA). Paired-sample t-tests were used to ex-
amine improvements after treatment. Cohen’s d formula, 
based on mean differences and pooled standard deviations, 
was used to calculate within-group effect sizes. A Cohen’s d 
value of 0.5 or above was considered as a medium effect size, 

Figure 2. Configuration of COT triggers. COT: computerized obsessive-compulsive disorder therapy (Korean ICBT program).

Checking

- Lost luggage
- Recording 
- Locks 
- Storytelling
- Clothing
- Electrical appliances
- Gas valve
- Ordering/arranging

Pure obsession

- Obsessions about self-harm
- Aggressive obsessions toward family
- Aggressive obsessions toward others
- Sexual obsessions
- Aggressive obsessions in subway
- Blasphemy/sexual obsessions
- Obsessions about masturbation
- Blasphemy/aggressive obsessions

COT

Contamination

- Toilet
- Trash can
- Cough
- Sick person
- Rag/mop
- Public goods
- Public swimming pool
- Animals
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and 0.8 as a large effect size. We conducted additional analy-
ses for several subgroups within ICBT as follows. Firstly, 
mixed model ANOVA (ICBT with medication vs. ICBT with-
out medication) was used to identify the effects of combined 
medication use. Secondly, baseline differences were assessed 
between completers and non-completers in the participants., 
using independent t-tests for continuous variables and chi-
square tests for categorical variables. Finally, clinically signifi-
cant improvement was determined using the Jacobson & 
Traux criteria44 in line with previous research:17 1) post-treat-
ment scores of 14 or below; and 2) a 10-point or greater re-
duction on the Y-BOCS. We also employed the widely ap-
plied 35% symptom severity reduction criterion on the Y-
BOCS.45 Independent t-tests and logistic regression analysis 
were used to examine which demographic, symptomatic, 
and neuropsychological variables were significantly different 
between responders and non-responders, and therefore like-
ly to be potential predictors of ICBT outcome. 

RESULTS

Treatment adherence and satisfaction
Sixty-four percent (27/42) of participants completed all 

training sessions of the ICBT program. The major reasons for 

dropouts were reported as lack of time and difficulties main-
taining their treatment motivation. Following completion of 
all training sessions, completers rated the treatment as relative-
ly satisfied (M=63.27, SD=16.97) and reported that they par-
ticipated in treatment relatively hard (M=67.88, SD=17.16). 

Treatment efficacy
The means and standard deviations of symptom question-

naires, for pre- and post-treatment, and paired t test and Co-
hen’s d values, are presented in Table 2. Participants demon-
strated significant improvements in OC symptoms, depressive 
symptoms, and work/social functionality following treatment. 
And a large within-group effect size was found on the Y-
BOCS, while medium effect sizes were found for the BDI and 
WSAS. Although participants showed improvement for their 
anxiety symptoms, Cohen’s d values were not significant.

Comparisons according to combined medication
Because 40.7% of the participants received medication, the 

treatment efficacy of ICBT alone, compared with ICBT plus 
medication, was additionally assessed (Table 3). Group dif-
ferences before treatment were not significant for any out-
come measure, Y-BOCS: t (25)=-0.80, p=0.434; BDI: t (25)= 
0.84, p=0.407; BAI: t (25)=1.21, p=0.236; and WSAS: t (25)= 

Table 2. Means, SDs, t-values, and effect sizes of symptom questionnaires

Pre-treatment Post-treatment Paired t-test Cohen’s d
Y-BOCS 23.70 (5.74) 15.15 (4.87) 7.65*** 1.64‡

Obsession 11.78 (2.59) 7.74 (2.52) 6.83*** 1.61‡

Compulsion 11.93 (3.42) 7.41 (2.47) 7.39*** 1.54‡

BDI 14.89 (8.89) 9.37 (8.75) 3.17** 0.64†

BAI 14.26 (8.19) 10.93 (9.90) 2.07* 0.37
WSAS 17.70 (10.01) 11.19 (7.84) 2.81* 0.74†

Data are presented as mean (SD). *p<0.05, **p<0.01, ***p<0.001, †medium effect size, ‡large effect size. Y-BOCS: Yale-Brown Obsessive-
Compulsive Scale (0–40), BDI: Beck Depression Inventory (0–63), BAI: Beck Anxiety Inventory (0–63), WSAS: Work/Social Adjustment 
Scale (0–40)

Table 3. Means, SDs, and F-values of symptom questionnaires for iCBT delivered with/without medication

ICBT with medication (N=11) ICBT without medication (N=16)
F (Med) F (Tx) F (Med×Tx)

Pre-treatment Post-treatment Pre-treatment Post-treatment
Y-BOCS 22.64 (4.32) 14.64 (5.66) 24.44 (6.58) 15.50 (4.41) 0.57 53.65*** 0.16

Obsession 11.36 (2.16) 7.55 (2.91) 12.06 (2.89) 7.87 (2.31) 0.40 42.79*** 0.09
Compulsion 11.27 (2.41) 7.09 (2.84) 12.38 (3.98) 7.62 (2.25) 0.68 49.88*** 0.20

BDI 16.64 (6.92) 8.09 (8.15) 13.69 (10.06) 10.25 (9.28) 0.02 11.91** 2.16
BAI 16.55 (9.33) 11.18 (9.23) 12.69 (7.20) 10.75 (10.64) 0.45 4.96* 1.09
WSAS 15.82 (9.60) 11.45 (7.89) 19.00 (10.38) 11.00 (8.06) 0.27 6.75* 0.58
Data are presented as mean (SD). *p<0.05, **p<0.01, ***p<0.001. ICBT: internet-based cognitive behavioral therapy, Y-BOCS: Yale-Brown 
Obsessive-Compulsive Scale (0–40), BDI: Beck Depression Inventory (0–63), BAI: Beck Anxiety Inventory (0–63), WSAS: Work/Social Ad-
justment Scale (0–40), F (Med): F (Medication), between-group variance, F (Tx): F (Treatment), within-group variance, F (Med×Tx): F 
(Medication×Treatment), interaction effect
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-0.81, p=0.428. A mixed-model ANOVA (ICBT with medi-
cation vs. ICBT without medication) for symptom scores in-
dicated only main effects of treatment across all symptom 
questionnaires. A main effect of group, and a medication × 
treatment interaction effect, were not significant. 

Characteristics of non-completers
Fifteen (35.7%) of the 42 participants failed to complete the 

intervention. We investigated demographic, symptomatic, 
and neuropsychological differences between completers and 
non-completers (Table 4): no significant group differences 
were observed for demographic and neuropsychological vari-
ables, but non-completers exhibited significantly higher BDI 
and BAI scores compared with completers. In addition, the 
proportion of females was higher in the non-completer cate-
gory, although this did not reach statistical significance.

Characteristics of responders
Seven participants (25.9%) responded to ICBT according 

to Jacobson & Traux’s criteria. No significant differences be-
tween responders and non-responders were observed for any 
demographic, symptomatic, or neuropsychological variable. 

When the 35% reduction in Y-BOCS symptom severity 
criterion was applied, 14 participants (51.9%) appeared to re-
spond to treatment. Responders were younger, and made less 
total and perseverative errors in the WCST compared with 
non-responders (Table 5). No significant differences in any 
symptom questionnaire score were observed for responders 
vs. non-responders. When logistic regression analysis was 
performed, to include these three variables, omnibus tests of 
model coefficients were significant, χ2=11.18, p<0.05. How-
ever, no variable reached significance in terms of explanatory 
power, age: B=0.14, p=0.069; WCST, total errors: B=-0.05, 
p=0.661; and WCST, perseverative errors: B=-0.07, p=0.592.

Table 4. Comparison of completers and non-completers

Completers (N=27) Non-completers (N=15) Statistics p
Number of male (%) 19 (70.4%) 6 (40.0%) 3.69* 0.055
Age 29.22±9.03 28.67±10.32 0.18† 0.857
Education (yr) 14.96±2.28 14.27±2.15 0.97† 0.339
Intelligence (K-WAIS FIQ) 112.85±12.16 111.87±13.74 0.24† 0.811
Onset age (yr) 20.15±7.13 19.60±7.41 0.24† 0.815
Duration of illness (yr) 9.47±7.92 9.15±9.07 0.12† 0.906
Duration of untreated period (yr) 7.22±6.84 8.12±9.25 -0.36† 0.720
Number of patients on medication (%) 11 (40.7%) 9 (60.0%) 1.43* 0.336
OCD subtype (checking/washing/obsession/mixed) 7/8/3/9 4/2/6/3 5.43* 0.143
Y-BOCS 23.70±5.74 25.53±6.97 -0.92† 0.365
BDI 14.89±8.89 22.67±12.01 -2.20† 0.039
BAI 14.26±8.19 26.40±13.45 -3.18† 0.005
WSAS 17.70±10.01 20.53±12.48 -0.80† 0.427
Data are presented as mean±SD. *χ2 test, †independent t-test. K-WAIS FIQ: Korean-Wechsler Adult Intelligence Scale, Full scale IQ, OCD: 
obsessive-compulsive disorder, Y-BOCS: Yale-Brown Obsessive-Compulsive Scale (0–40), BDI: Beck Depression Inventory (0–63), BAI: Beck 
Anxiety Inventory (0–63), WSAS: Work/Social Adjustment Scale (0–40)

Table 5. Comparison of responders and non-responders

Responders* (N=14) Non-responders (N=13) t-value p
Age 24.79±5.44 34.00±9.85 -3.04 0.005
Y-BOCS 24.79±6.76 22.54±4.37 1.02 0.319
BDI 16.71±9.43 12.92±8.16 1.11 0.276
BAI 15.07±8.65 13.38±7.92 0.53 0.603
WSAS 16.36±8.84 19.15±11.31 -0.72 0.479
WCST, total errors† 52.86±8.73 46.31±4.96 2.37 0.026
WCST, perseverative errors† 53.62±10.68 45.15±5.43 2.55 0.020
Data are presented as mean±SD. *responders were determined using the 35% Y-BOCS symptom severity reduction criterion, †these variables 
were presented as T-scores with a mean of 50 and a standard deviation of 10. Y-BOCS: Yale-Brown Obsessive-Compulsive Scale (0–40), BDI: 
Beck Depression Inventory (0–63), BAI: Beck Anxiety Inventory (0–63), WSAS: Work/Social Adjustment Scale (0–40), WCST: Wisconsin 
Card Sorting Test
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DISCUSSION

This study aimed to evaluate the efficacy of Korea’s first 
ICBT program for OCD (‘COT’) in a clinical setting. Com-
pared to the USA and Europe,46 Korea is at an early stage in 
the development, validation, and dissemination of self-treat-
ment programs for OCD. Compared with existing programs 
(BTSteps, the OCD program, etc.), COT is more convenient, 
because all factors related to treatment are integrated into the 
COT platform, including the treatment manual, symptom 
evaluation, homework assignments, and ERP exercises. In 
particular, COT helps patients become familiar with the ERP 
exercises, because it is essentially composed of ERP triggers 
in the form of photos, videos, and animations. In addition, 
COT adds cognitive techniques, which are expected to be ef-
fective when applied to patients with pure obsessions.12

The treatment efficacy and advantages of ICBT
After completion of ICBT program, significant improve-

ment was observed on the primary and secondary outcome 
measures. Especially, total Y-BOCS scores, of 23 points or 
above, fell to 15 points following treatment, below the 16-point 
diagnostic cutoff point.47 The within-group effect size (1.64) 
in this study was quite high compared with the effect size (0.8 
in BTstep) reported by Greist et al.15 Our results are similar 
to the effect size (1.53–1.55) reported for other ICBT pro-
grams.17,18 Andersson et al.18 concluded that this owes to the 
high-intensity of the intervention and feedback provided by 
therapists within the ICBT program. However, the present 
study maintained the therapist’s involvement at a minimum 
level. A greater therapeutic effect compared with BTSteps may 
be attributable to the easy accessibility of information, and 
inclusion of direct ERP exercises, in our internet-based plat-
form, compared with the interactive voice response system of 
BTSteps. While other studies15,18 included the data for non-
completers in statistical analysis, this study excluded them 
from final analysis for pre-post treatment effect, which can 
inflate the within-group effect size of ICBT.

While depressive symptoms and work/social functional 
impairment diminished significantly, only anxiety symptoms 
failed to improve significantly. Because the BAI is more sensi-
tive to panic disorder than OCD,48 improvement in OC symp-
toms cannot be accurately appraised by the BAI. Otherwise, 
the physiological anxiety levels of OCD patients may remain 
largely unchanged following CBT.49 When separating the 
four subscales of the Korean version of the BAI,50 and com-
paring them before and after treatment, only subjective symp-
tom scores were significantly reduced, t (25)=2.30, p<0.05. 
Physiological anxiety scores (neurophysiological, autonomic, 
and panic symptoms) were not significantly different after 

treatment.
ICBT has proven to be effective for OCD patients with 

moderate OC symptoms and little treatment experience from 
this results. The presence of combined medication had no 
significant impact on treatment effect. In addition, ICBT re-
quires less time and effort from therapists compared with 
face-to-face CBT. In this study, ICBT needed a total of 4 hours 
from therapist, including the screening interview and psy-
chological assessment. There were no face-to-face meetings 
during the implementation of the COT program and all con-
tacts were made by telephone or via the Internet, which can 
be primarily managed by the coordinators.

ICBT can serve as a powerful therapeutic alternative for 
patients who forego traditional CBT due to time, monetary 
constraints, and/or stigma. Many participants (workers, stu-
dents, and local residents) in this study actually preferred to 
be involved in ICBT than in face-to-fact treatment. Scores for 
COT training satisfaction and COT program completion 
were high (60/100 and above). Other benefits of ICBT include 
the fact that clinician training is not required, and treatment 
elements can be added or removed as appropriate.15

The limitations of ICBT
Not all participants achieved good results from ICBT in the 

present study. The dropout rate of participants was 35.7%, 
which was higher compared with ones (12–14%) in previous 
studies.18,20 This is because they defined non-completers as 
participants who did not undertake the ERP exercise to be 
corresponded to ‘Module 5’18 or ‘Step 4’,20 while our study de-
fined non-completers as participants who did not complete 
all training sessions. Applying this non-completer criterion 
to our study, 9 (21.4%) of 42 participants dropped out before 
starting the ERP exercise module (i.e., the 4th session), which 
represents a similar dropout rate to the previous studies. How-
ever, considering that the intervention of the therapist in this 
study was kept to minimum level compared to other studies, 
dropout rate would have been reduced if the regular thera-
pist contact was available.

Non-completers exhibited higher levels of depression and 
anxiety compared with completers at pre-treatment, which 
can negatively impact motivation for self-treatment and/or 
render it more difficult to endure triggers in the ERP exercis-
es. The high proportion of female non-completers may relate 
to their slightly higher levels of depression and anxiety com-
pared with the males, BDI: t (25)=-1.98, p=0.059; and BAI: t 
(25)=-2.04, p=0.051. For completers, completion of the en-
tire COT program took an average of 18 weeks (mean: 127 
days; range: 65–240 days), considerably more time than the 
10 weeks originally planned. It may be useful to adjust for 
the speed of individual participants; in the study by Greist et 
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al.,15 participants were permitted to proceed in BTSteps at 
their own pace.

Motivation and compliance are particularly important for 
self-treatment. It is firstly necessary to foster participant moti-
vation through regular contact with coordinators and thera-
pists, as noted in several studies.18,20 An important research 
question for the future will be how much therapist support is 
required to achieve optimal cost-effectiveness without impair-
ing efficacy.51 In addition, efforts are required to identify and 
apply other treatment-enhancing factors in the future. For ex-
ample, use of audio-visual materials, such as videos and anima-
tions, are helpful, as is increasing the opportunity for interac-
tion as opposed to passively reading the treatment manual. 
Possible further development of ICBT may involve the combi-
nation of web-based ICBT with integrated smartphone appli-
cation.51 Smartphone application could prompt the partici-
pants in ERP between sessions, thus potentially increasing 
adherence and overall outcome.52 As suggested in the stepped 
care model of OCD,10 it may be more useful to apply ICBT as a 
primary treatment for patients with greater insight into, and 
motivation for, treatment. Participants’ levels of depression 
and anxiety should also be considered.

The predictors of response to ICBT
Another aim of this study was to examine which participants 

are more responsive to ICBT. In the present study, ICBT re-
sponders were younger and exhibited superior executive func-
tioning measured by the WCST, compared with non-respond-
ers. A recent meta-analysis of CBT outcome for OCD reported 
a significant relationship between effect size and mean age; old-
er age was associated with smaller effect sizes.53 Younger age 
may actually be associated with greater responsiveness to 
CBT,54 but an alternative interpretation is that young people 
may be more adept at accessing and utilizing an internet-based 
program such as ICBT. However, when comparing ICBT effi-
cacy for depression and for other anxiety disorders, the pro-
grams are reported to be effective across the entire age spec-
trum, including even those aged 60 years and above.55

As a possible predictor of non-response, the rationale for 
targeting neurocognitive impairment is predicated on the as-
sumption that deficits in abstract-logical thinking may limit 
a patient’s ability to comprehend issues discussed during psy-
chological interventions, and also that deficits in mental flex-
ibility may decrease patients’ ability to transfer skills acquired 
in therapy to everyday life.56 However, it is difficult to draw 
conclusions regarding neuropsychological predictors of CBT 
outcome, because inconsistent results have been reported 
across different samples and neuropsychological tests.57 In 
the present study, executive functioning measured by the 
WCST did not possess significant explanatory power within 

the logistic regression analysis: further studies with larger 
samples of OCD patients are thus required.

Finally, our prediction that the patients with milder OC 
symptom would be more responsive to ICBT was not sup-
ported. The prior meta-analysis53 of CBT outcome reported 
that higher pretreatment OC symptom severity was not sig-
nificantly associated with lower CBT effect size. However, re-
searchers suggested that it may be that only severe OCD hin-
ders outcome, and difference of treatment reactivity can be 
observed by separating the treatment groups depending on 
the baseline OCD severity.

The limitations of this study were as follows: a randomized 
controlled design was not used owing to recruitment difficul-
ties. In the future a randomized controlled study will be nec-
essary for verification and generalization of these results. Sec-
ondly, the long-term therapeutic effects of ICBT were not 
determined in this study. There is a need to check symptom 
change at 6 and 12 months following completion of the COT 
program. Thirdly, the small sample size did not allow for as-
sessment of therapeutic efficacy according to OCD subtype. If 
OCD subtypes are identified using structured questionnaires, 
and their response to treatment assessed separately, more ex-
tensive discussion regarding the efficacy of ICBT would be 
possible.

This study was the first to assess the therapeutic efficacy of 
the Korean ICBT program for OCD in a clinical setting. De-
spite several limitations, the results suggests that COT pro-
gram can rapidly and effectively aid OCD patients with mod-
erate OC symptoms and little previous treatment experience. 
For patients already receiving therapist-lead CBT, ICBT can 
act as an adjunct, by providing homework assignments be-
tween sessions, or relapse prevention techniques following 
completion of face-to-face treatment. ICBT could also be use-
ful for individuals with subclinical levels of OC symptoms, 
who do not need to attend a hospital. 
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