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Objective: The purpose of the study was to test the relative and combined efficacy of clomipramine and exposure and

ritual prevention in the treatment of obsessive-compulsive disorder (OCD) in adults. Serotonin reuptake inhibitors

(SRIs) and cognitive behavior therapy by exposure and ritual prevention are both established treatments for OCD, yet

their relative and combined efficacy have not been demonstrated conclusively. Method: A double-blind, randomized,

placebo-controlled trial comparing exposure and ritual prevention, clomipramine, their combination (exposure and

ritual prevention plus clomipramine), and pill placebo was conducted at one center expert in pharmacotherapy, another

with expertise in exposure and ritual prevention, and a third with expertise in both modalities. Participants were adult

outpatients (N�122 entrants) with OCD. Interventions included intensive exposure and ritual prevention for 4 weeks,

followed by eight weekly maintenance sessions, and/ or clomipramine administered for 12 weeks, with a maximum

dose of 250 mg/ day. The main outcome measures were the Yale-Brown Obsessive Compulsive Scale total score and

response rates determined by the Clinical Global Impression improvement scale. Results: At week 12, the effects of all

active treatments were superior to placebo. The effect of exposure and ritual prevention did not differ from that of ex-

posure and ritual prevention plus clomipramine, and both were superior to clomipramine only. Treated and completer

response rates were, respectively, 62% and 86% for exposure and ritual prevention, 42% and 48% for clomipramine,

70% and 79% for exposure and ritual prevention plus clomipramine, and 8% and 10% for placebo. Conclusions:

Clomipramine, exposure and ritual prevention, and their combination are all efficacious treatments for OCD. Intensive

exposure and ritual prevention may be superior to clomipramine and, by implication, to monotherapy with the other

SRIs.

(Reprinted with permission from the American Journal of Psychiatry 2005; 162:151–161)
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Obsessive-compulsive disorder (OCD) is char-
acterized by recurrent obsessive thoughts, im-
ages, or impulses that evoke anxiety and by com-
pulsive behaviors (e.g., handwashing) or mental
acts (e.g., ritualistic praying) aimed at decreasing
discomfort. Six-month prevalence is estimated at
1%–2% (1) and lifetime prevalence at 2%–3%
(2, 3). OCD’s relatively high prevalence, the typ-
ically long gap between onset and treatment, and
pervasive associated dysfunction (4 –7) highlight
the importance of developing and disseminating
effective treatments.

Cognitive behavior therapy by exposure and re-
sponse (ritual) prevention (8) is now considered the
best available psychotherapy for OCD (9). Phar-
macotherapy with the serotonin reuptake inhibitor
(SRI) clomipramine (10) and the selective seroto-
nin reuptake inhibitors (SSRIs) sertraline (11), flu-
voxamine (12), paroxetine (13), fluoxetine (14),
and citalopram (15) has also proven efficacious. Al-
though side effects limit its use as a first-line treat-
ment, clomipramine remains both the best studied
and possibly the most efficacious medication for
OCD (16, 17). Although exposure and ritual pre-
vention and SRIs are each efficacious treatments,
some patients do not benefit from these interven-
tions and most remain at least somewhat symptom-
atic.

An important question concerns the relative
and combined efficacy of these treatments. To
our knowledge, five previous studies with adults
have included medication and exposure and rit-
ual prevention, but none have directly compared
exposure and ritual prevention, medication, and
their combination relative to placebo (18 –22).
Marks et al. (18) compared the effects of clomi-
pramine and placebo over 4 weeks, followed by
an additional 3 weeks of exposure and ritual pre-
vention or relaxation. In this study, as well as a
subsequent study (19), the combination of clo-
mipramine with exposure and ritual prevention
had a small transitory additive effect, compared
to the combination of placebo with exposure and
ritual prevention. However, the designs of both
studies did not allow for a direct comparison of
exposure and ritual prevention and clomipra-
mine alone. Cottraux et al. (20) found that the
combination of exposure and ritual prevention
with fluvoxamine produced similar acute and
6-month reductions in OCD symptoms; expo-
sure and ritual prevention plus fluvoxamine led
to slightly greater short-term, but not long-term,
improvement in depression than did exposure
and ritual prevention alone. The use of antiexpo-
sure instructions in the fluvoxamine alone con-
dition limits the conclusions that can be drawn

from this study. More recently, Hohagen et al.
(21) found that exposure and ritual prevention
plus fluvoxamine was superior to exposure and
ritual prevention plus placebo, but van Balkom
et al. (22) failed to detect any additive effect for
fluvoxamine over exposure and ritual prevention
alone. Differences in sampling, experimental de-
sign, and exposure and ritual prevention proce-
dures (e.g., number and spacing of sessions)
compromise direct comparison of these results.
Generally speaking, design and procedural issues
in existing studies do not permit strong conclu-
sions regarding the relative efficacy of exposure
and ritual prevention, SRIs, and their combina-
tion, which are vital for guiding the clinical prac-
tice of OCD treatment.

To avoid previous pitfalls, in the present study
we used a manual-based, empirically validated
version of exposure and ritual prevention; an ad-
equate dose of clomipramine and an adequate
duration of clomipramine treatment; and a
straightforward one-by-four study design. The
study was conducted at three centers: one known
for its expertise in exposure and ritual prevention
(Center for the Treatment and Study of Anxiety,
University of Pennsylvania, Philadelphia), one
for its expertise in psychopharmacological treat-
ment (Anxiety Disorders Clinic, New York State
Psychiatric Institute, New York), and one expe-
rienced with both modalities (St. Boniface Gen-
eral Hospital, Winnipeg, Manitoba, Canada). By
having each site conduct all treatments after ex-
tensive training and with ongoing supervision of
research staff, we sought to ensure that treat-
ments were consistently administered in an ex-
pert fashion across sites. We hypothesized that 1)
exposure and ritual prevention, clomipramine,
and exposure and ritual prevention plus clomi-
pramine would each be superior to placebo; 2)
exposure and ritual prevention plus clomipra-
mine would be superior to exposure and ritual
prevention alone or clomipramine alone; and 3)
exposure and ritual prevention would be superior
to clomipramine.

METHOD

STUDY PARTICIPANTS

Inclusion and exclusion criteria are presented in
Table 1. Participants were recruited through self-
referrals, professional referrals, and media adver-
tisements and needed to live within a commutable
distance from their study site. Active recruitment
into the trial occurred in 1990–2000.
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RANDOMIZATION AND BLINDING

Treatment assignment was done randomly
within blocks of four. If a patient withdrew from
the trial after learning his/her assignment but be-
fore baseline assessment or treatment, another pa-
tient was assigned to that condition within the
block of four. In mid-trial, preliminary analyses re-
vealed that a smaller placebo group would afford

sufficient power. Thereafter, patients were ran-
domly assigned in blocks of seven with one placebo
slot. Independent evaluators, who remained blind
to treatment assignment, conducted the assess-
ments. Psychiatrists were blind to patients’ medica-
tion assignment and therapy status. The therapists
who provided exposure and ritual prevention were
blind to patients’ medication status.

STUDY DESIGN

Patients were recruited in Philadelphia, New
York, and at the satellite site in Winnipeg. The
institutional review boards at each site approved the
study, and written informed consent was obtained
from study participants after a full explanation of
procedures.

PROCEDURES

Initial screening. Potential patients underwent a
psychiatric evaluation by senior clinicians, were as-
sessed with the Structured Clinical Interview for
DSM-IV (23) to confirm psychiatric diagnosis, and
received a comprehensive medical evaluation. Pa-
tients who were taking psychoactive medication at
intake underwent a drug-free period before the pre-
treatment assessment (6 weeks for fluoxetine, 4
weeks for other SSRIs, and 2 weeks for other psy-
chotropic medications). Eligible participants were
randomly assigned to receive 1) exposure and ritual
prevention, 2) clomipramine, 3) exposure and rit-
ual prevention plus clomipramine, or 4) placebo.
After random assignment to treatment conditions,
patients were scheduled for the pretreatment assess-
ment.

Measures. Independent evaluators rated OCD
symptom severity at weeks 0, 4, 8, and 12. The
primary outcome measure was the mean total score
on the Yale-Brown Obsessive Compulsive Scale
(24–26), a 10-item interviewer measure of symp-
tom severity with a range from 0 to 40. A score of
16 or greater indicates clinically relevant OCD; a
score below 11 indicates mild symptoms. Other
OCD measures included the Clinical Global Im-
pression (CGI) scales for severity (1�no symptoms
to 7�very severe symptoms) and improvement
(1�very much improved to 7�very much worse)
(27), and the NIMH Global Obsessive-Compul-
sive Scale (28–32), a single-item clinician rated in-
dex of OCD illness severity ranging from 1 (nor-
mal) to 15 (very severe). Response status was
defined by a score of 1 (very much improved) or 2
(much improved) on the CGI improvement scale.
Depression was measured with the 17-item version
of the Hamilton Depression Rating Scale (33, 34).

Table 1. Rationale for Inclusion and
Exclusion Criteria in a 12-Week
Randomized, Placebo-Controlled Trial
Comparing the Effects of Exposure and
Ritual Prevention, Clomipramine, and
Their Combination in the Treatment of
Obsessive-Compulsive Disorder (OCD)
Criterion Rationale

Inclusion criteria

Age 18–70 years inclusive Adult treatment study

Primary DSM-III-R or DSM-IV diagnosis of
OCD (disorder associated with most
distress or most interference in the
patient’s life)

Disorder of interest

Yale-Brown Obsessive Compulsive Scale
total score �16

Indicates clinically
important OCD

Illness duration �1 year Stable symptoms

Exclusion criteria

Other primary or co-primary psychiatric
disorder

May require additional or
different treatments

Current major depressive episode and
Hamilton depression scale score �18

May require additional or
different treatments

Prominent suicidal ideation May require additional or
different treatments

Alcohol or substance dependence in past
6 months

May require additional or
different treatments

Current schizotypal or borderline
personality disorder

May require additional or
different treatments;
poor prognostic
indicators of outcome

Past adequate treatment with
clomipramine (�150 mg/day for more
than 4 weeks)

Confounds internal
validity of treatment
assignment;
unsystematic sampling
bias

Prior adequate treatment with intensive
exposure and ritual prevention (�3
visits per week for more than 2 weeks)

Confounds internal
validity of treatment
assignment;
unsystematic sampling
bias

Significant abnormalities in ECG Increased risks for
patients randomly
assigned to receive
clomipramine
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TREATMENTS

The manual-based treatment procedures are
summarized in the following sections.

Exposure and ritual prevention. After two in-
formation-gathering sessions, exposure sessions,
each lasting 2 hours, were conducted each weekday
over a 3-week period (15 sessions), and daily expo-
sure and ritual prevention homework (up to 2
hours a day) were assigned. Imaginal and in vivo
exposure exercises were used in each treatment ses-
sion. Objects or situations evoking moderate obses-
sional distress were introduced at first, with pro-
gression to the most feared situation by the sixth
exposure session. During sessions, therapists dis-
cussed patients’ OCD-related beliefs and the dis-
confirmatory evidence provided by exposure exer-
cises. Daily homework was designed by the
therapist in collaboration with the patient and con-
sisted of self-monitoring and further exposure to
stimuli similar to those confronted in that day’s
session. Ritual prevention entailed instructions to
abstain from ritualistic behavior throughout the
3-week period (35). Therapists visited the patients’
homes twice (4 hours total) in the fourth week to
promote generalizability of treatment gains by con-
ducting exposures in contexts relevant to the pa-
tient’s functioning. For the remaining 8 weeks, 45-
minute sessions were conducted weekly to promote
maintenance. The patient and therapist discussed
the patient’s remaining OCD symptoms and how
to combat them; no new in-session exposure exer-
cises were assigned.

Clomipramine or placebo. Patients were seen
weekly for 30 minutes by their psychiatrist for med-
ication adjustment. The dosage schedule was fixed
for the first 5 weeks, starting at 25 mg/ day and
increasing to 200 mg/day with an optional increase
thereafter to 250 mg/day if the patient tolerated the
dose and if a higher dose was indicated. Increases
could be delayed or doses lowered for adverse
events. Patients were encouraged to expose them-
selves to situations that evoked their obsessions
while refraining from ritualizing, without system-
atic exposure instructions or homework.

Exposure and ritual prevention plus clomi-
pramine. The patients began and continued both
treatments simultaneously, according to the proce-
dures described for exposure and ritual prevention
alone and for clomipramine alone.

QUALITY CONTROL PROCEDURES

Exposure and ritual prevention therapists re-
ceived training and ongoing weekly supervision
from faculty from the Philadelphia site. Training

included observing experts who conducted expo-
sure and ritual prevention and completing at least
one training case of exposure and ritual prevention.
Psychiatrists received training and ongoing super-
vision from faculty from the New York site. Inde-
pendent evaluators received training and ongoing
supervision from Philadelphia faculty and per-
formed practice ratings of taped interviews inter-
mittently during the study. Throughout, indepen-
dent evaluators from New York and Philadelphia
met to discuss assessment issues and rated specific
assessments together to ensure interrater reliability.
Before each assessment by the independent evalua-
tor, patients were reminded not to discuss their
treatment in order to maintain the blind.

STATISTICAL METHODS

First, to detect possible pretreatment differences
among conditions, we conducted one-way analyses
of variance (ANOVAs) on each of the OCD out-
come measures. Second, we examined the differen-
tial efficacy of the conditions at weeks 4 and 12
using linear mixed-effects models from the SAS
procedure MIXED (SAS Institute, Cary, N.C.).
Piecewise linear growth curve models with a change
point at week 4 and an unstructured variance
model provided the best fit for the data. These
models were applied to each of the three continu-
ous OCD outcome measures. We estimated week 4
and week 12 scores and compared outcome using
the same linear mixed-effects models. Endpoint
analyses were selected over change from baseline to
allow comparison of the study results with those of
prior outcome trials and to get an estimation of
posttreatment severity. Because no pretreatment
differences among conditions were detected among
of the measures, endpoint analyses and change
scores were equivalent. We chose linear mixed-ef-
fects models for our primary outcome analyses be-
cause this method is more powerful and may also be
less biased than traditional ANOVA methods (36,
37).

Third, we examined site and demographic effects
by including an indicator and its interactions with
treatment and time in the piecewise linear mixed-
effects models. When the interaction of site by
treatment or site by time was significant, we con-
ducted follow-up analyses to explain these interac-
tions. Because of the small number of subjects at
the Winnipeg site (N�14), data for the Winnipeg
subjects were not included in follow-up site analy-
ses. Fourth, we used both chi-square analyses and
generalized linear models (SAS procedure GEN-
MOD) for the ordinal data from the CGI improve-
ment scale to examine response status (very much
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improved and/or much improved versus other re-
sponse statuses). These analyses used the default
model option for GENMOD in SAS. They were
based on the complementary log-log link for ordinal
responses and were conducted separately for patients
who completed at least one treatment session (treated
group) and patients who completed the acute 12-
week phase of the study (completer group). Alpha was
set to 0.05, two-tailed, for all analyses.

RESULTS

PRETREATMENT CLINICAL AND DEMOGRAPHIC
CHARACTERISTICS

One hundred forty-nine patients were randomly
assigned to treatment groups (see flowchart in Figure
1). Of these, 27 dropped out after learning their treat-
ment assignment and before receiving pretreatment
assessments or any treatment and thus are not in-
cluded in analyses. Of the 122 patients who were ran-
domly assigned to treatment groups and who entered
treatment, 56 were treated in Philadelphia, 52 in New
York, and 14 in Winnipeg. The only pretreatment

difference between patients at the three sites was in the
NIMH Global Obsessive-Compulsive Scale score
(the mean score for the Philadelphia site was higher
than that for the New York site, F�4.93, df�1,105,
p�0.05). There were no other differences among
conditions (Table 2) or sites on demographic variables
nor in pretreatment scores on the Yale-Brown Obses-
sive Compulsive Scale (F�1.0, df�3, 118, n.s.), CGI
severity scale (F�0.7, df�3, 118, n.s.), NIMH
Global Obsessive-Compulsive Scale (F�0.4, df�3,
118, n.s.), or Hamilton depression scale (F�0.2,
df�3, 118, n.s.).

TREATMENT EFFICACY

Results of the primary analyses comparing the
four conditions are presented in Table 3 and in
Figure 2.

ENDPOINT ANALYSES (WEEK 12)
Linear mixed-effects model analyses. Linear

mixed-effects model analyses indicated treatment
differences in response over the 12-week period for
scores on the Yale-Brown Obsessive Compulsive

Figure 1. Flowchart of a 12-Week Randomized, Placebo-Controlled Trial
Comparing the Effects of Exposure and Ritual Prevention, Clomipramine, and
Their Combination in the Treatment of Patients With Obsessive-Compulsive
Disorder
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Scale (weeks 0–4-by-condition: F�30.4, df�3,
118, p�0.0001; weeks 4–12-by-condition:
F�2.8, df�3, 118, p�0.04), CGI severity scale
(weeks 0–4-by-condition: F�17.1, df�3, 118,
p�0.0001; weeks 4–12-by-condition: F�1.6,
df�3, 118, p�0.21), and NIMH Global Obses-
sive-Compulsive Scale (weeks 0–4-by-condition:
F�23.4, df�3, 118, p�0.0001; weeks 4–12-by-
condition: F�2.0, df�3, 118, p�0.12).

At week 12, the scores on all measures of patients
receiving active treatments were significantly lower
than those of patients receiving placebo (all F� 4.0,
df�1, 118, all p�0.05). Exposure and ritual pre-
vention was superior to clomipramine on all mea-

sures (all F�6.6, df�1, 118, all p�0.01). Exposure
and ritual prevention plus clomipramine was supe-
rior to clomipramine on all measures (all F�10,
df�1, 118, all p�0.01). No differences between
exposure and ritual prevention and exposure and
ritual prevention plus clomipramine were found on
any measure (all F�1.0, df�1, 118, p�0.20).

Response status analyses. Response status was
analyzed in two ways: 1) by responder status (CGI
improvement�1 or 2 versus �3) and 2) by strati-
fying according to response status, as follows: excel-
lent response (CGI improvement�1), response
(CGI improvement�2), and nonresponse (CGI
improvement �3). Conditions differed with re-

Table 2. Pretreatment Characteristics of Patients With Obsessive-Compulsive
Disorder (OCD) in a 12-Week Randomized, Placebo-Controlled Trial
Comparing the Effects of Treatment With Exposure and Ritual Prevention,
Clomipramine, and Their Combination

Characteristic

Patients
Receiving
Exposure
and Ritual
Prevention
(N � 29)

Patients
Receiving

Clomipramine
(N � 36)

Patients
Receiving
Exposure
and Ritual
Prevention

Plus
Clomipramine

(N � 31)

Patients
Receiving
Placebo
(N � 26)

All Patients
(N � 122) Analysis

Mean SD Mean SD Mean SD Mean SD Mean SD F df p

Age (years) 33.8 8.9 35.7 11.3 35.0 12.2 34.3 11.4 34.8 10.9 0.18 3,117 0.91

Age at onset of OCD (years) 19.7 10.6 16.4 8.9 17.1 7.6 19.4 12.8 18.0 10.0 0.73 3,101 0.54

Duration of OCD (years) 14.4 11.5 19.0 11.1 17.3 12.8 13.8 10.2 16.4 11.5 1.26 3,101 0.29

Hamilton Depression

Rating Scale score 10.5 6.0 10.1 5.6 9.4 4.7 10.1 7.0 10.0 5.8 0.16 3,117 0.92

N % N % N % N % N % �2 df p

Sex 4.4 3 0.22

Male 11 38 18 50 19 61 16 62 64 52

Female 18 62 18 50 12 39 10 38 58 48

Ethnicity 8.3 9 0.50

Caucasian 25 86 32 89 24 77 22 85 103 84

Asian 2 7 0 0 1 3 2 8 5 4

Latino 0 0 1 3 3 10 1 4 5 4

African American 1 3 2 6 1 3 0 0 4 3

Not known 1 3 1 3 2 6 1 4 5 4

Marital status 5.7 9 0.77

Single 18 62 17 47 19 61 16 62 70 57

Married 8 28 12 33 7 23 4 15 31 25

Divorced/separated 2 7 2 6 1 3 3 12 8 7

Widowed 0 0 1 3 0 0 0 0 1 1

Not known 1 3 4 11 4 13 3 12 12 10
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spect to responder status (�2�25.5, df�4, p�
0.001 for the treated group; �2�29.3, df�4, p�
0.001 for the completer group) and for excellent
response (�2�33.6, df�3, p�0.001 for the treated
group; �2�38.8, df�3, p�0.001 for the compl-
eter group).

There were more responders and more excel-
lent responders in each of the active treatment

conditions, compared to the placebo condition,
in both the treated group and the completer
group. The exposure and ritual prevention con-
dition and the clomipramine condition did not
differ in the number of responders in the treated
group (�2�2.7, df�1, p�0.10) but did differ in
the number of responders in the completer group
(�2�7.3, df�1, p�0.01). The exposure and rit-

Table 3. Scores on Primary and Secondary Outcome Measures of Patients
With Obsessive-Compulsive Disorder in a 12-Week Randomized, Placebo-
Controlled Trial Comparing the Effects of Treatment With Exposure and
Ritual Prevention, Clomipramine, and Their Combinationa

Measure and Time of
Assessment

Patients Receiving
Exposure and Ritual

Prevention
Patients Receiving

Clomipramine

Patients Receiving
Exposure and Ritual

Prevention Plus
Clomipramine

Patients Receiving
Placebo

N Mean SD N Mean SD N Mean SD N Mean SD

Number of subjects

Week 0 29 36 31 26

Week 12 21 27 19 20

Yale-Brown Obsessive
Compulsive Scale score

Week 0 24.6 4.8 26.3 4.4 25.4 4.6 25.0 4.0

Week 12 11.0a 7.9 18.2b 7.8 10.5a 8.2 22.2c 6.4

Clinical Global Impression
(CGI) severity scale
score

Week 0 4.8 0.9 5.1 0.8 4.9 0.6 5.0 0.8

Week 12 2.7a 1.3 4.1b 1.3 2.9a 1.2 4.7c 0.8

NIMH Global Obsessive-
Compulsive Scale score

Week 0 9.1 1.6 9.0 1.3 9.3 1.6 8.9 1.5

Week 12 4.3a 3.0 7.1b 2.4 4.7a 2.8 8.8c 1.8

N % N % N % N %

CGI improvement scale
scoreb

Treated subjects at
week 12

1 12 41a 5 14b 13 43a 0 0c

2 6 21 10 28 8 27 2 8

�2 11 38 21 58 9 30 24 92

Completers at week 12

1 12 57a 5 18b 9 50a 0 0c

2 6 29 8 30 6 33 2 10

�2 3 14 14 52 3 17 18 90
a Analyses used one-way analysis of variance, linear mixed-effects models, or generalized linear models. For all analyses, exposure and ritual prevention � expo-

sure and ritual prevention plus clomipramine � clomipramine � placebo, where lower scores indicate better outcome. Different subscripts indicate significant
differences in pairwise contrasts (p�0.05, from linear mixed models for continuous measures, general linear models for CGI improvement scale data).

b Generalized linear model analyses of CGI improvement scale scores used ordinal data (scores of 1, 2, or �2).
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ual prevention condition had a greater number of
excellent responders than the clomipramine con-
dition in both the treated group and the compl-
eter group (�2� 5.3, df�1, p�0.02; �2�10.8,
df�1, p�0.001, respectively). The exposure and
ritual prevention plus clomipramine condition
had more responders than the clomipramine
condition in the treated group (�2�4.5, df�1,
p�0.05) and the completer group (�2�4.4,
df�1, p�0.05). There were more excellent re-
sponders in the exposure and ritual prevention
plus clomipramine condition than in the clomi-
pramine condition in both the treated group and
the completer group (�2�7.1, df�1, p�0.008;
�2�7.6, df�1, p�0.006, respectively). No dif-
ferences in the number of responders or excellent
responders were found in comparison of the ex-
posure and ritual prevention condition and the
exposure and ritual prevention plus clomipra-
mine condition in either the treatment group or
the completer group (all p�0.50).

WEEK 4 ANALYSES

Linear mixed-effects model analyses at week 4
revealed that scores on the Yale-Brown Obsessive
Compulsive Scale for patients who received all
active treatments were lower than the scores for
patients who received placebo (F�4.0, df�1,
118, all p�0.05), but no differences in CGI im-
provement scores or NIMH Global Obsessive-
Compulsive Scale scores were found between the
patients who received clomipramine and those
who received placebo (F�1.4, df�1, 117,
p�0.20). Exposure and ritual prevention and ex-
posure and ritual prevention plus clomipramine
both yielded superior outcomes, compared to
placebo (F�4.0, df�1, 118, all p�0.05). Expo-
sure and ritual prevention and exposure and rit-
ual prevention plus clomipramine were superior
to clomipramine on all measures (all F�15.0,
df�1, 118, all p�0.0001; all F�9.0, df�1, 118,
all p�0.01). No differences were found on any
measure between exposure and ritual prevention
and exposure and ritual prevention plus clomi-
pramine (all F�1.0, df�1, 118, p�0.20).

SITE EFFECTS

The only significant interaction of time, treat-
ment condition, and site that emerged in the
linear mixed-effects model analyses was for the
NIMH Global Obsessive-Compulsive Scale
score from weeks 0 – 4 (site-by-treatment-by-
week 0 – 4; F�2.3, df�6, 118, p�0.04; all other
analyses: F�1.0, df�1, 118, p�0.10). The in-

teraction reflected more change on the NIMH
Global Obsessive-Compulsive Scale from weeks
0 to 4 in the exposure and ritual prevention plus
clomipramine condition at the Philadelphia site
than at the New York site (F�10.5, df�1, 110,
p�0.002); the difference was not significant at
week 12 (F�1.8, df�1, 110, p�0.18). Also,
outcome at week 12, as measured by the NIMH
Global Obsessive-Compulsive Scale score, for
the New York patients who received clomipra-
mine was superior to that for the Philadelphia
patients who received clomipramine (New York:
mean�6.1, SD�2.8; Philadelphia: mean�8.2,
SD�1.8; F�4.8, df�1, 110, p�0.03).

PHARMACOTHERAPY DOSES

Mean daily doses during the last week in the
acute phase for the treated group and the compl-
eter group were, respectively, 196 mg (SD�82)
and 235 mg (SD�34) for the patients who re-
ceived clomipramine, 209 mg (SD�76) and 245
mg (SD�23) for the patients who received pla-
cebo, and 163 mg (SD�65) and 194 mg
(SD�48) for the patients who received exposure
and ritual prevention plus clomipramine. The
patients who received exposure and ritual pre-
vention plus clomipramine received lower doses
of medication than the clomipramine or placebo

Figure 2. Yale-Brown Obsessive
Compulsive Scale (Y-BOCS) Scores of
Patients With Obsessive-Compulsive
Disorder in a 12-Week Randomized,
Placebo-Controlled Trial Comparing the
Effects of Treatment With Exposure and
Ritual Prevention, Clomipramine, and
Their Combinationa
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patients (p�0.05) in both the treated group and
the completer group. Most completers who re-
ceived clomipramine alone (77%) or placebo
(95%) received the maximum 250 mg/day dose
at week 12. In contrast, only eight completers
who received exposure and ritual prevention plus
clomipramine (37.5%) received the maximum
250 mg/day dose; 12.5% received 200 mg/day,
and 50% received 150 mg/day.

ADVERSE EVENTS

Adverse events related to medication were re-
corded on a symptom checklist by the psychiatrist
at each visit. No data were obtained for adverse
events associated with exposure and ritual preven-
tion. Of the 36 patients who received clomipra-
mine alone, 28 (78%) reported at least one moder-
ate or severe side effect during the acute phase of
treatment, compared to 21 (68%) of the 31 pa-
tients in the exposure and ritual prevention plus
clomipramine group and 12 (46%) of the 26 pa-
tients in the placebo group. Side effects reported by
more than 10% of any group are presented in
Table 4. On the average, clomipramine patients
experienced three side effects, and exposure and
ritual prevention plus clomipramine patients expe-
rienced two side effects; the frequency of side effects
was significantly higher for both groups than for the
placebo group (p�0.05).

PATIENT RECRUITMENT AND TREATMENT
RETENTION

Figure 1 presents subject flow from point of ini-
tial contact. The overall dropout rate of those en-
tering treatment was 29%. There were no differ-
ences in rates across conditions (�2�1.9, df�3,
p�0.58), and patients dropped for various reasons.
Among the eight patients who dropped out of the
exposure and ritual prevention condition, reasons
for dropout were dislike of exposure (N�5), wors-
ening OCD (N�1), a new skin disorder (N�1),
and loss to follow-up (N�1). Among the nine pa-
tients who dropped out of the clomipramine con-
dition, reasons were side effects or medication non-
compliance (N�6), dislike of medication (N�1),
improvement and a desire to stop medication
(N�1), and unknown reasons (N� 1). Among the
12 patients who dropped out of the exposure and
ritual prevention plus clomipramine condition,
reasons were desire to stop exposure and ritual pre-
vention (N�4), clomipramine side effects or non-
compliance (N�6), worsening OCD (N�1), and
unknown reasons (N�1). Among the six patients
who dropped out of the placebo condition, the rea-

sons for dropout were lack of benefit (N�3), wors-
ening symptoms (N�2), and unknown reasons
(N�1).

Patients who dropped out of the study did not
differ from completers on demographic or clinical
characteristics, including OCD severity. The ma-
jority (82%) of dropouts occurred within the first 4
weeks, with no differences in the number of weeks
completed before dropout across conditions or
sites. However, New York had significantly more
dropouts than Philadelphia (26 [43%] versus 10
[16%]; �2�10.4, df�1, p�0.001). New York had
a significantly higher percentage of dropouts, com-
pared with Philadelphia, in the exposure and ritual
prevention condition (six [54%] versus two [13%];
p�0.04, Fisher’s exact test) and placebo condition
(five [46%] versus none [0%]; p�0.02, Fisher’s
exact test) but not in the exposure and ritual pre-
vention plus clomipramine condition (four [27%]
versus eight [61%]; p�0.13, Fisher’s exact test) or
clomipramine condition (two [14%] versus five
[29%]; p�0.41, Fisher’s exact test). Eight (22%) of
the 36 dropouts were responders; six of those pa-
tients were in the combined condition and two
were in the clomipramine condition. Seven of these
eight were at the New York site.

DISCUSSION

SUMMARY OF RESULTS

As hypothesized, after 12 weeks of treatment, all
three active treatment groups differed significantly
from the placebo group on all measures. Also as
hypothesized, intensive exposure and ritual preven-
tion was more effective than clomipramine. It is
noteworthy that, on average, the posttreatment
Yale-Brown Obsessive Compulsive Scale scores of
the clomipramine group would have qualified for
entry to the study, whereas the scores of the patients
who received exposure and ritual prevention would
have been considered, on average, too mild to meet
the entry criteria.

Our hypothesis that combined treatment would
be superior to both monotherapies was only partly
supported: exposure and ritual prevention plus clo-
mipramine was superior to clomipramine alone on
all outcome measures, but the combined treatment
failed to show superiority over exposure and ritual
prevention alone on any analyses. However, several
factors may have limited the sensitivity of the
present design to potential combined treatment
effects: failure to maximize clomipramine doses for
exposure and ritual prevention plus clomipramine
patients (most patients in the combined group did
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not achieve maximum doses of clomipramine), the
potency of intensive exposure and ritual prevention
alone (leaving little room for further improve-
ment), the practical nonlinearity of the Yale-Brown
Obsessive Compulsive Scale (asymptomatic pa-
tients rarely receive scores lower than 6), and the
simultaneous instigation of intensive exposure and
ritual prevention and slow upward titration of clo-
mipramine (the intensive phase of exposure and
ritual prevention was completed before the 4–6
weeks needed for clomipramine action). The added
benefit of clomipramine might be most evident in
individuals for whom exposure and ritual preven-
tion alone is too distressing, and pretreatment with
SRIs might make exposure tasks less difficult.

Other investigations have found exposure and
ritual prevention to be superior to various psycho-
social comparison conditions (38–40) in groups of
patients who were matched for treatment length
and amount of therapist contact. Thus, nonspecific
factors associated with psychotherapy probably do
not account for the superiority of exposure and rit-

ual prevention over clomipramine and placebo in
the present study. Because clomipramine was also
superior to placebo and its effect size was compara-
ble to those reported in previous controlled studies
of SRIs (16, 17), it cannot be argued that the
present patient group was, as a whole, nonrespon-
sive to medication (41). Thus, we conclude that the
present study was a fair test of the relative and com-
bined efficacy of exposure and ritual prevention
and clomipramine.

GENERALIZABILITY OF FINDINGS

As in all randomized, controlled trials, the ques-
tion of generalizability arises because patients have
to agree to be randomly assigned to treatments
rather than choose them and because exclusion cri-
teria render the subjects somewhat different from
the population of treatment seekers. Indeed, the
ratio between the number of individuals who were
initially assessed for eligibility and the number of
completers is large, albeit consistent with that in

Table 4. Moderate or Severe Side Effects Reported by Patients With
Obsessive-Compulsive Disorder Who Received Medication or Placebo in a
12-Week Randomized, Placebo-Controlled Trial Comparing the Effects of
Treatment With Exposure and Ritual Prevention, Clomipramine, and Their
Combination

Side Effect

Patients Receiving
Clomipramine

(N�36)

Patients Receiving
Exposure and Ritual

Prevention Plus
Clomipramine

(N�31)
Patients Receiving

Placebo (N�26)

N % N % N %

Dry moutha 14 38.9 8 25.8 3 11.5

Drowsinessb 12 33.3 10 32.3 3 11.5

Sedationc 10 27.8 4 12.9 1 3.8

Sexual side effectsd 8 22.2 12 38.7 1 3.8

Sweating 7 19.4 2 6.5 2 7.7

Somnolence 6 16.7 2 6.5 1 3.8

Tremor 6 16.7 3 9.7 0 0.0

Dizziness 6 16.7 4 12.9 3 11.5

Nausea 4 11.1 0 0.0 2 7.7

Headaches 4 11.1 2 6.5 4 15.4

Constipatione 4 11.1 10 32.3 1 3.8

Any side effectf 28 77.8 21 67.8 12 46.2
a Significant difference between the clomipramine group and the placebo group (�2�5.68, df�1, p�0.02).
b Significant difference between the clomipramine group and the placebo group (�2�3.91, df�1, p�0.04).
c Significant difference between the clomipramine group and the placebo group (�2�4.40, df�1, p�0.04, with continuity correction).
d Significant difference between the exposure and ritual prevention plus clomipramine group and the placebo group (�2�7.88, df�1, p�0.005, with continuity correction).
e Significant difference between the exposure and ritual prevention plus clomipramine group and the placebo group (�2�5.62, df�1, p�0.02, with continuity correction) and

between the exposure and ritual prevention plus clomipramine group and the clomipramine group (�2�4.51, df�1, p�0.03).
f Significant difference between the clomipramine group and the placebo group (�2�6.60, df�1, p�0.01).
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other randomized, controlled trials comparing
medication, psychosocial treatments, and their
combination (42, 43). In addition to the other rea-
sons for exclusion, refusal, or dropout (see Figure
1), the diversity of treatments that patients were
required to accept increased refusal rates because of
patients’ preferences. It is important to note that
many patients in standard clinical care also refuse or
terminate treatment prematurely; moreover, the
dropout rate in our study was similar to that found
in other large randomized, controlled trials with
similar designs (44).

The generalizability of our findings is suggested
by two results: 1) there were virtually no significant
site differences, and 2) the degree of improvement
for the two monotherapies and for placebo was con-
sistent with the findings of previous studies (10,
20–22, 38, 39). The finding that exposure and rit-
ual prevention seems to be superior to SRI pharma-
cotherapy for OCD is consistent with the findings
of Marks et al. (18) but not with those reported by
Cottraux et al. (20). The inconsistency may be re-
lated to the attenuated outcome of exposure and
ritual prevention in the latter study, possibly be-
cause Cottraux et al. used a once-weekly exposure
and ritual prevention program, whereas the Marks
et al. study (18) and the present study used inten-
sive (daily) exposure and ritual prevention pro-
grams. We compared our data with those from the
study by Cottraux et al. (20) and found similar
effect sizes for the combined and medication-alone
treatments but a substantially larger effect size for
exposure and ritual prevention alone in our study.
Given that weekly treatment regimens such as that
delivered by Cottraux et al. better reflect routine
clinical practice and given that the combined treat-
ment outcome in that study was similar to the com-
bined treatment outcome with intensive exposure
and ritual prevention, the findings of Cottraux et al.
may point to the potential benefit for combined
treatment in settings where exposure and ritual pre-
vention is not conducted intensively.

In order to enhance generalizability to clinical
practice, we intentionally allowed session length
and visit frequency to vary between the exposure
and ritual prevention and the medication-only con-
ditions, as they would in clinical practice. As a re-
sult, we cannot exclude the possibility that the dif-
ferential session length and visit frequency for the
exposure and ritual prevention condition and the
clomipramine condition account for the superior-
ity of exposure and ritual prevention in the current
study. Other studies of intensive exposure and rit-
ual prevention that have carefully controlled for
time have found clear evidence of a specific expo-
sure and ritual prevention effect (39), however, and

thus we felt that repeating this experiment here at
the expense of external validity was unwarranted
scientifically.

With respect to generalizability of the present
findings to nonresearch contexts, the data are en-
couraging although by no means definitive. Phila-
delphia outpatients who refused or were ineligible
for randomized, controlled trials but who received
exposure and ritual prevention on an outpatient
fee-for-service basis achieved substantial symptom
reduction that was comparable to that reported in
randomized, controlled trials of exposure and ritual
prevention (45). Thus, the benefits of exposure and
ritual prevention are not restricted to those who
receive treatment in carefully controlled random-
ized trials. However, whether exposure and ritual
prevention would retain its superiority over medi-
cation in nonexpert clinics is unknown.

Patients with comorbid depression were ex-
cluded from this study. Such exclusion is the rule
rather than the exception in OCD studies, espe-
cially those involving medication, in order to elim-
inate the possibility that the medication affects
OCD symptoms by its effects on depression (18).
In earlier trials, the effects of clomipramine were
studied in depressed and nondepressed OCD pa-
tients with no difference in outcome (10, 46), and
only the most severely depressed patients (the up-
per 10th percentile) appeared less responsive to ex-
posure and ritual prevention (47). Nevertheless, it
is possible that for patients who have both OCD
and depression, combined treatment or medication
monotherapy would fare better than they did here.

IMPLICATIONS FOR CARE

Many OCD patients benefit from SRI medica-
tions that are widely available and require less time
commitment and efforts than exposure and ritual
prevention. The average effect of medication still
leaves many patients clinically symptomatic, how-
ever. Because, on average, patients who received
both treatments (despite receiving less medication)
benefited more than those who received medication
only, exposure and ritual prevention can be used to
augment the benefit from medication, to reduce the
use of medication for those who suffer side effects,
or as a first-line treatment for those who refuse
medication.

One important question addressed in this study
was the transportability of treatment modalities
across clinics with different expertise. Our results
generally support transportability, in that there
were virtually no site effects. It should be noted,
however, that the expert sites provided regular su-
pervision to the other sites throughout the study,
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which may have minimized any “home court” ad-
vantages.

Expertise in exposure and ritual prevention is un-
common among clinicians in the community, per-
haps because typical psychotherapists, even with
cognitive behavior therapy training, do not treat
sufficient numbers of OCD patients to acquire the
experience necessary for effective intervention for
patients with difficult-to-treat OCD. One solution
is to develop regional specialty clinics similar to
centers for heart disease and cancer. Intensive expo-
sure and ritual prevention is the ideal treatment
model for such centers because it is suitable for
patients who live too far away to commute once or
twice weekly during treatment; instead, they can
make short-term living arrangements in close prox-
imity to the center and receive daily treatment for
3–4 weeks.

Furthermore, while 1-hour weekly treatments
have generally produced inferior results, compared
to intensive exposure and ritual prevention (48), a
twice-weekly exposure and ritual prevention pro-
gram that was otherwise identical to the intensive
treatment studied here produced results compara-
ble to those of intensive treatment at 3-month fol-
low-up (49). Thus, intensive exposure and ritual
prevention should be considered for patients who
fail to respond to twice-weekly treatment or for
those who seek treatment at expert centers.

This study began in 1990 when the only medi-
cation indicated for OCD by the U.S. Food and
Drug Administration (FDA) was clomipramine.
Since then, several SSRIs were approved for OCD
by the FDA and are usually used before clomipra-
mine, despite possibly being less effective, because
of clomipramine’s potentially more serious side ef-
fect profile (e.g., toxicity in overdose, heart block,
and increased seizure risk) (16, 17). However, as
argued earlier, it is reasonable to assume that the
findings for clomipramine versus and combined
with exposure and ritual prevention can be gener-
alized to the SSRIs.

STUDY LIMITATIONS

Several study limitations merit consideration, all
of which resulted from changes that have occurred
in standard methods for randomized, controlled
trials since this trial began. First, data were not col-
lected on patients who dropped out of treatment
after randomization but before treatment, and they
could not be included in last-observation-carried-
forward analyses. Second, although care was taken
to ensure cross-site comparability in implementing
assessments and assessors met regularly to maintain
reliability, formal data on interrater reliability were

not collected. Third, systematic data on prior treat-
ment history were not collected, preventing us from
exploring the relationship between treatment his-
tory and outcome. Fourth, the assessments did not
include instruments to measure functional impair-
ment and quality of life that are currently in stan-
dard use in randomized, controlled trials.
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