Tjelle et al. BMC Psychiatry ~ (2024) 24:327 BMC Psych iatry
https://doi.org/10.1186/512888-024-05780-6

Check for
updates

Patient adherence as a predictor of acute
and long-term outcomes in concentrated
exposure treatment for difficult-to-treat
obsessive-compulsive disorder

Kristian Tjelle', Havard Berg Opstad'*, Stian Solem??, Gerd Kvale®*, Michael G. Wheaton?, Thréstur Bjérgvinsson®,
Bjarne Hansen®’ and Kristen Hagen'>#"

Abstract

Background Exposure and response prevention (ERP) is considered the first-line psychotherapy for obsessive-
compulsive disorder (OCD). Substantial research supports the effectiveness of ERP, yet a notable portion of patients do
not fully respond while others experience relapse. Understanding poor outcomes such as these necessitates further
research. This study investigated the role of patient adherence to ERP tasks in concentrated exposure treatment (cET)
in a sample who had previously not responded to treatment or relapsed.

Method The present study included 163 adults with difficult-to-treat OCD. All patients received cET delivered during
four consecutive days. Patients'treatment adherence was assessed using the Patient EX/RP Adherence Scale (PEAS-P)
after the second and third day of treatment. OCD severity was evaluated at post-treatment, 3-month follow-up, and
1-year follow-up by independent evaluators.

Results PEAS-P scores during concentrated treatment were associated with OCD-severity at post-treatment,
3-month follow-up, and 1-year follow-up. Moreover, PEAS-P scores predicted 12-month OCD severity adjusting for
relevant covariates. Adherence also predicted work- and social functioning at 1-year follow-up.

Conclusions These results indicate that ERP adherence during the brief period of cET robustly relates to
improvement in OCD symptoms and functioning in both the short and long term. Assessing adherence might
identify patients at risk of poor outcomes, while improving adherence may enhance ERP for treatment resistant
patients.

Trial Registration ClinicalTrials.gov identifier: NCT02656342.

Keywords OCD, Adherence, ERP, cET, Group, Difficult-to-treat, B4DT, Work- and social functioning

*Correspondence:
Kristen Hagen
kristen.hagen@helse-mr.no

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-024-05780-6&domain=pdf&date_stamp=2024-4-30

Tjelle et al. BMC Psychiatry (2024) 24:327

Introduction

Obsessive—compulsive disorder (OCD) is characterized
by anxiety-evoking intrusive thoughts, images or urges
(obsessions) and repetitive behaviors performed in a rit-
ualistic manner aimed at reducing discomfort (compul-
sions) [1]. OCD has an estimated lifetime prevalence of
approximately 2% [2, 3]. When left untreated, OCD tends
to have a chronic course, with low rates of spontaneous
remission [4, 5], causing significant distress, functional
impairment, affecting interpersonal relations, work sta-
tus, and reduced quality of life [6—9].

Empirically-supported OCD treatments include cog-
nitive-behavioral therapy (CBT) consisting of exposure
and response prevent (ERP) as well as serotonin reuptake
inhibitor (SRI) pharmacotherapy, which are both recom-
mended in treatment guidelines as first-line treatments
for the disorder [10]. However, approximately 35-40% of
OCD-patients respond poorly to these treatments [11—
13]. Regarding ERP, the drop-out rate ranges between
25 and 30% in most studies [13], and while the majority
of patients (typically 75-80%) experience a treatment
response (25—-35% decrease in symptoms), usually fewer
than half achieve remission (minimal symptoms after
treatment [Yale-Brown Obsessive Compulsive Scale
scores below 16, 12, or 7]) [14]. Furthermore, although
ERP outperforms control conditions, up to 50% of the
patients completing traditional ERP do not achieve reli-
able change [15] at long-term follow-up [16, 17]. ERP
non-responders and those who relapse have sometimes
been referred to as “treatment resistant” or “difficult-
to-treat”. Identifying successful treatments to help this
category of OCD sufferers is critically important and
has included additional interventions including atypical
antipsychotic medications and invasive psychosurgical
interventions [10]. Alternatively, some data suggest that
additional ERP may be sufficient to help such patients, as
additional sessions of ERP can help patients who have not
remitted with an initial treatment course to do so [18],
while some data suggest that patients who experience a
symptom relapse after successful ERP can be helped by
an additional exposure exercises [19]. In both of these
cases an attractive option would be to deliver ERP in a
concentrated form, as this would allow the patient and
clinician to know quickly whether a more invasive treat-
ment may be warranted.

Different formats of brief, concentrated, or intensive
formats have been developed for OCD. Intensive or con-
centrated treatments usually entail treatment lasting for
less than four weeks. Intensive treatments often contain
daily sessions [20]. Previous research has found that 15
sessions of ERP for OCD was equally effective if it was
delivered daily for 3 weeks or twice-weekly for 8 weeks
and a series of case-studies with matched comparisons
groups indicate that CBT for OCD could be equally

Page 2 of 8

effective if it was delivered intensively for one week or
weekly for 12 to 18 weeks [21, 22]. Storch, Merlo [23] also
found that intensive (daily sessions for 3 weeks) was as
effective in treating OCD as weekly CBT administered
over several weeks. The Bergen 4-day treatment is a con-
centrated ERP format where the treatment is delivered
for four consecutive days and has been described as indi-
vidual treatment delivered in a group setting. The treat-
ment has previously demonstrated promising results
[24-28], and studies investigating the long-term outcome
have reported recovery rates of about 70% after 1- year
and even at 4-year follow-up [29, 30].

Recent data speak to the success of concentrated ERP
(hereafter denoted as cET) as a treatment option for dif-
ficult-to-treat OCD. Kvale et al. [31] conducted a large
clinical trial that recruited adult OCD patients who had
a documented previous trial of ERP and had either not
responded or experienced benefit followed by subse-
quent symptom relapse. Participants were randomized
to receive cET with the addition of D-cycloserine (DCS),
a partial N-methyl-D-aspartate receptor agonist that has
been investigated for its potential to facilitate extinction
learning or pill placebo. Although the results showed
that DCS failed to potentiate the effects of ERP relative
to placebo, the overall outcomes for the sample high-
light the benefits for cET for this population: 83.9% of the
sample experienced a treatment response (35% reduc-
tion in symptoms) while 56.5% achieved remission (35%
reduction and a Yale-Brown Obsessive Compulsive Scale
score of 12 points or lower at 1-year follow-up). Despite
participants being categorized as difficult-to-treat, these
response and remission rates compare favorably to the
general efficacy of ERP as reported in meta-analyses [12].
Importantly however, the variability in response leaves
room for improvement, and necessitates research to
identify which patients are less likely to benefit from this
treatment and which factors promote treatment success.

Research on predictors of ERP outcomes has sought
to answer these important questions. Although many
candidate predictors have been identified, the existing
literature is characterized by many mixed findings [32].
Potential moderators of treatment outcome include pre-
treatment severity of OCD and anxiety, past CBT treat-
ment, avoidance, unemployment, and being single, as
well as during-treatment variables such as working alli-
ance and treatment adherence [32, 33]. The degree to
which patients adhere to ERP treatment elements seems
to be a robust predictor of ERP outcomes. Simpson et al.
[34] developed a rating scale to quantify the degree to
which patients adhere to therapist instructions to com-
plete exposure homework and between-session response
prevention and found that patient adherence significantly
predicted OCD severity post-treatment in a sample of
30 OCD patients who received twice-weekly sessions of
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ERP. Moreover, patient adherence during acute ERP also
predicted outcome at 6-month follow-up for the same
sample [35]. In a subsequent study with an independent
sample, Wheaton and colleagues [36] explored the rela-
tionship between patient adherence and response to ERP
in patients who received ERP (17 sessions) as part of a
study investigating augmentation strategies for incom-
plete response to serotonin reuptake inhibitors. They also
found that therapist rated patient adherence predicted
OCD-symptom severity post-treatment. In a subsequent
study Ojalehto, Abramowitz [37] found that patient
adherence to ERP homework predicted improvement in
OCD-symptoms at post-treatment but not at follow-up
in a sample of 50 OCD patients receiving twice-weekly
ERP with added components of Acceptance and Com-
mitment Therapy (ACT) for OCD.

Adherence to ERP procedures also appears to matter
during concentrated ERP. Tjelle et al. [38] reported that
adherence was significantly correlated with Y-BOCS
scores at post-treatment and 3-month follow-up while
controlling for age, sex, and pre-treatment scores in
a sample of 42 patients treated with cET. Specifically,
patients with greater adherence showed less severe OCD
symptoms, higher functioning, and greater well-being at
follow-up. None of the patients in this sample however,
had received ERP treatment prior to this study (i.e., an
ERP naive sample). This begs the question of whether
the same relationship could also be applicable to OCD-
patients labelled as difficult-to-treat. This remains an
important unstudied question, as there could be differ-
ences underlying therapeutic change in difficult-to-treat
patients who already tried ERP as compared to ERP naive
patients [31]. Moreover, this past study only evaluated
follow-up outcomes at 3-months post-treatment, and
therefore it remains an unanswered question if adherence
during cET relates to improvement in the longer term.

The aim of the present study was therefore to test
whether patient adherence to ERP during concentrated
delivery predicts outcomes at both short- and long-term
follow-up in a sample of difficult-to-treat OCD patients.
We explored whether (1) patient adherence would be
negatively correlated with OCD-severity at post-treat-
ment, 3-month and 1-year follow-up; (2) whether PEAS-
P would also relate to work- and social functioning at
1-year follow-up; and (3) whether patient adherence
would predict OCD severity, work- and social function-
ing at 1-year follow-up after controlling for other rel-
evant predictors.

Methods

Participants and procedure

The present study involved secondary data analysis of the
previously published trial that that demonstrated that
D-Cycloserine (DCS) did not improve treatment cET
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outcomes for difficult-to-treat OCD patients [31]. The
patent study used a triple blind, three-armed, placebo-
controlled design in which patients within each stra-
tum were randomized to 100 mg D-Cycloserine, 250 mg
D-Cycloserine, or placebo in a 2:2:1 ratio. Since there
were no significant differences between the three condi-
tions, the conditions have in this paper been merged.

Included patients (N=163) had to meet criteria for
OCD according to the Diagnostic and Statistical Manual
of Mental Disorders-Fifth Edition (DSM-5; 1), able to
receive outpatient treatment, at least 18 years old, and
fluent in Norwegian. They were enrolled based on being
identified as difficult-to-treat based on having either hav-
ing responded and relapsed, or not responded to previ-
ous ERP treatment. The treatment received was either
intensive 4-day ERP [29], 3-week inpatient ERP [39],
group-based ERP [40], videoconference-based ERP [41],
or standard 16-session outpatient ERP [42]. At least six
completed sessions of previous ERP had to be docu-
mented. Response was defined by 235% reduction and
a post-treatment Y-BOCS score of <15. Relapse was
defined by responding to treatment followed by a>35%
increase in Y-BOCS score from post-treatment to follow-
up, a Y-BOCS score of 16 or more. Non-responders were
defined as those with a reduction in Y-BOCS scores from
pre- to post-of less than 35%, and a Y-BOCS score of 216
after treatment. Finally, there had to be a minimum of
four weeks since the original treatment ended.

Patients with ongoing substance abuse/dependence,
bipolar disorder or psychosis, suicidal ideation or plans,
intellectual disability (based on previous medical history),
and living>1-hour drive by car/train from the treatment
location were excluded. Also, patients were excluded if
antidepressants had not been stabilized for at least 12
weeks or participants were unwilling to remain on stable
dosage during the four intervention days. Participants
who were unwilling to refrain from anxiety reducing sub-
stances, such as anxiolytics (e.g., benzodiazepines) and
alcohol during the two days of exposure, were excluded.
Additional exclusion criteria related to the study included
pregnancy or breast feeding, renal impairment, hyper-
sensitivity to D-Cycloserine, porphyria, and epilepsy (see
[31]. Patients were assessed at post-treatment, as well as
at 3-month and 1-year follow-up.

The sample had a mean age of 34.59 (SD=10.9) years
of age and the majority were female (71.8%). The aver-
age duration of OCD was 16.2 (SD=10.2) years. Base-
line symptom severity was moderate to severe symptoms
of OCD for the sample overall. In addition, the sample
showed moderate symptoms of depression and gener-
alized anxiety. A total of 38.7% did not respond to their
last treatment for OCD while 61.3% had relapsed fol-
lowing their last treatment. Almost half of patients
(44.7%) received some type of disability benefit indicating
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Table 1 Pre-treatment patient characteristics
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Table 2 Item and total scores on PEAS-P at day2, day3

Characteristic M (SD)/% Measure Min Max Mean SD
Age 34.6(10.9) PEAS-P Day 2 Total 9 21 17.56 2.34
Percent female 71.8 ltem 1 2 7 6.16 1.06
Duration of OCD (years) 16.2 (10.2) [tem 2 1 7 561 0.99
Duration last treatment (hours) 266 (11.0) ltem 3 1 7 573 121
Any comorbid disorder 69.3 PEAS-P Day 3 Total 10 21 18.06 2.25
Number of comorbid disorders 1.7(1.9) [tem 1 4 7 6.36 0.81
Reported OCD in the family 393 [tem 2 2 7 591 0.91
Years in school 11.9(3.9) Total [tem 3 1 7 5.79 1.38
Pre-treatment Y-BOCS score 27.0(3.9) PEAS-P Both days 22 42 3562 408
Employment Note PEAS-P=Patient EX/RP Adherence Scale
Work 347
Student 204 . . . .
Disability 449 therapist’s ERP instructions between sessions. The PEAS
. ' was originally developed as a clinician-rated instrument,
Previous treatment outcome . ; :
but in our study it was rated by patients. The PEAS was
Non-responder 613 . . . .
Relapse 387 not adjusted in any way for the patients. A previous study
Using any psychotropic medication 466 [38]‘ has reported on both clinician- an‘d patlent-rate.d
Using SSRI 319 versions of the PEAS. They found that patients rated their

affected work ability, while 34.8% worked, and 20.5% were
students. A total of 76 patients used some type of psy-
chotropic medication, of which 52 of these (31.9%) used
SSRIs. These were required to be at a stable dose prior
to enrollment in the present study. The sample’s baseline
characteristics are summarized in Table 1.

Treatment

The Bergen 4-Day Treatment (B4DT) is a concentrated
exposure treatment format for OCD, where the treatment
is delivered over four consecutive days [29]. Treatment is
delivered in groups of 3—6 patients, with a therapist-to-
patient ratio of 1:1, ensuring individualized therapeutic
interactions. The first day consists of a 3-hour session
dedicated to psychoeducation. The focus is on establish-
ing an understanding of OCD and the treatment format.
The following two days focus on exposure tasks, con-
ducted in various environments relevant to the individ-
ual. Treatment specifically targets the intention behind
the exposures and how to avoid avoidance behaviors,
adopting a strategy referred to as “leaning into the anxi-
ety (LET)” On the third day, a 1-hour psychoeducational
seminar is provided for the patients’ relatives and friends,
aiming to help them understand the treatment process
and how they can provide support. The treatment con-
cludes on the fourth day with a comprehensive review of
their acquired experiential knowledge, underscoring the
importance of continued use of the treatment principles.

Measures

The Patient EX/RP Adherence Scale- Patient (PEAS-P)
is a self-report questionnaire consisting of three differ-
ent items. These assess the patient’s adherence to the

adherence slightly lower than therapists (5.7 vs. 6.2).

In this study, PEAS-P was rated by the patient the
end of day 2 and 3. The three items are rated on a scale
from 1 to 7 where higher scores indicate higher adher-
ence. The first item measures the amount of assigned
exposures that were attempted, the second item mea-
sures quality of attempted exposures, and the third item
measures the degree of success with response prevention.
The scale demonstrates good face and content validity as
well as excellent interrater reliability [43]. Adherence was
rated by the patients either at the evening/night or at the
morning before the treatment started the following day,
and included both the therapist assisted exposures and
the patients’ homework in the afternoon. The PEAS has
good content validity and excellent inter-rater reliability
[43]. The PEAS-P scores are summarized in Table 2.

The Yale-Brown Obsessive-Compulsive Scale (Y-BOCS;
[44]) is recognized as the gold standard for assessing
severity of OCD symptoms [13]. The scale is completed
by interview with an experienced clinician and includes
10 different items, rated on a 5-point scale ranging from
0 (no symptoms) to 4 (severe symptoms). This yields a
total score of OCD symptom severity that ranges from 0
to 40 and contains sub scores for obsessions (range 0 to
20) and compulsions (range 0 to 20) [45]. Y-BOCS was
rated using blinded assessors.

The Work and Social Adjustment Scale (WSAS; [46])
is a questionnaire containing five items. These focus on
an individual’s impairment in areas of work, social and
private activities, functioning at home and close rela-
tionships. The items are individually rated on a 9-point
scale ranging from 0 (not at all) to 8 (very severely). The
times of measurements were made pre-treatment and at
3-month and 1-year follow up. Total scores thus range
from O to 40, with higher scores indicating higher levels
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of functioning impairment. The WSAS demonstrates
good internal consistency and test—retest reliability [47].

Measures of anxiety and depression. As control vari-
ables to test the robustness of the effects of PEAS-P as
a predictor of outcomes, we included baseline measures
of anxiety and depressive symptomatology. Specifically,
patients completed self-report scales including the Gen-
eralized Anxiety Disorder-7 (GAD-7; [48]) and Patient
Health Questionnaire-9 (PHQ-9; [49]), two commonly
utilized research measures for quantifying symptoms of
generalized anxiety and depression respectively which
both have excellent psychometric properties.

Statistical analyses

To investigate the relationship between adherence and
OCD symptoms pre, post, and follow-up, we used Pear-
son’s correlations analysis. We also conducted two
regression analyses to examine the relationship between
adherence and OCD symptoms (Y-BOCS) and func-
tioning (WSAS) at 1-year follow-up, controlling for pre-
treatment severity of the dependent variable, sex, age,
and severity of anxiety (GAD-7) and depression (PHQ-9).
VIF values suggested no problems with multicollinearity
in the regression analyses. Missing data was present for
11.1% of the values and was missing completely at ran-
dom (Little's MCAR test=106.6, p=.70). Missing values
were not replaced, leaving a total of 125 participants with
complete data for the regression analysis using Y-BOCS,
and 85 when WSAS was the dependent variable. Squared
semi-partial correlations were included in the regression
analyses which expresses increment in R-square when
adding an independent variable. These values indicate
variable importance and allows ranking of variables from
highest to lowest.

Results

A correlation analysis showed that patient adherence for
both the first and the second day of cET treatment were
negatively correlated with OCD-severity (Y-BOCS) at
post-treatment, and at 3-month and 1-year follow-up.
There were, however, no significant correlation between
Y-BOCS pre-treatment and treatment adherence (see
Table 3). Patient adherence was negatively correlated
with work and social adjustment at 1-year follow-up.

A simultaneous multiple linear regression was cal-
culated to predict OCD-severity at 1-year follow-up.
This model included demographics (participant age and
sex), baseline OCD severity, as well as baseline depres-
sion (PHQ-9) and anxiety (GAD-7) severity, and PEAS-
P scores. The overall model accounted for 13% of the
variance in OCD scores at 12-month follow-up and was
significant (R*=0.13, p<.001). As shown in Table 4, the
PEAS-P emerged as a significant predictor (5 =—-0.27, ¢
= -2.981, p=.003) while none of the other variables was
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Table 3 The correlation between treatment adherence (PEAS-P)
and OCD-severity (Y-BOCS)

Measure PEAS-Pday2 PEAS-Pday3 PEAS-Pday2+3
Y-BOCS Pre 049 013 .05

Y-BOCS Post —0.38*** —0.37%** —042%%*

Y-BOCS 3-month —0.35%** —0.34*** —0.39%**

F-U

Y-BOCS 1-year F-U  —0.24** —-0.20* —0.26%*

WSAS pre -0.01 0.02 0.02

WSAS 1-year F-U —0.29** —0.31% —0.34%**

Note Y-BOCS=Yale-Brown Obsessive Compulsive Scale, PEAS-P=Patient EX/RP
Adherence Scale, WSAS=Work and Social Adjustment Scale, * p <.05, ** p<.01,
*** p<.001

Table 4 Regression analysis with Y-BOCS and WSAS as outcome

measures

Predictor B B t p sr?
12-month follow-up Y-BOCS

Baseline Y-BOCS 0.07 0.14 0.79 0433 0.005
Participant sex -0.01 -0.07 -0.05 0.960 <0.001
Participant age -0.10 -0.06 -1.08 0.281 <0.001
Baseline GAD-7 0.18 0.31 1.69 0.094 0.023
Baseline PHQ-9 0.13 0.17 1.26 0.210 0.013
PEAS-P -0.27 -049 -2.98 0.003 0.070
12-month follow-up WSAS

Baseline WSAS 043 0.49 4.11 <0.001 0.179
Participant age 0.08 0.08 0.86 0.393 0.009
Participant sex -0.10 -2.19 -0.97 0.331 0.012
Baseline GAD-7 0.20 048 1.82 0.073 <0.001
Baseline PHQ-9 -001 -0.02 -0.12 0.903 0.041
PEAS-P -035 -0.87 -2.98 <0.001 0.153

Note Y-BOCS=Yale-Brown Obsessive Compulsive Scale; PEAS-P=Patient
EX/RP Adherence Scale; WSAS=Warwick-Edinburgh Mental Wellbeing
Scale; GAD-7=Generalized Anxiety Disorder-7; PHQ-9=Patient Health
Questionnaire-9; sr’=squared semi-partial correlation, a measure of the unique
variance explained by each predictor that is equivalent to the R? change in a
hierarchical model when each predictor is entered previously

significant in the model. The squared semi-partial cor-
relation, a measure of the unique variance explained by
each predictor that is equivalent to the R* change in a
hierarchical model when each predictor is entered previ-
ously, indicated that the PEAS-P uniquely accounted for
7% of variance in 12-month YBOCS scores, above and
beyond the other variables in the model.

A similar multiple linear regression was calculated to
predict work- and social adjustment (WSAS) at 1-year
follow-up. The overall model accounted for 37% of the
variance in functioning scores at 12-month follow up
and was significant (R*=0.37, p<.001). As shown in
the table, there was no significant influence of age, sex,
depressive symptoms (PHQ-9) and anxiety (GAD-7) but
baseline levels of functioning (3=0.43, t=4.11, p<.001)
and PEAS-P scores (8 = —0.35, t = -3.76, p<.001) both
emerged as significant predictors. The squared semi-
partial correlations indicated that baseline functioning
uniquely accounted for 18% of variance in functioning
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at 12-month follow-up, with the PEAS-P accounting for
15% of additional outcome variance (see Table 4).

Discussion

We investigated the relationship between patient adher-
ence to ERP tasks with treatment outcomes in concen-
trated ERP treatment format for patients identified as
difficult-to-treat with ERP. As predicted, we found that
there was a significant correlation between self-reported
patient treatment adherence and both work and social
function and symptom severity post-treatment and at
3-month follow-up and 1-year follow-up.

The results are in line with results from ERP for OCD
given in weekly or twice weekly format (e.g., 34, 36),
and indicate that patient adherence is just as relevant in
concentrated ERP formats as in typical outpatient deliv-
ery formats. This study, however, is the first of its kind
to look at the role of patient adherence in a difficult-to-
treat OCD-sample. The patients enrolled in the present
study had all experienced a trial of ERP in the past and
had either failed to respond or demonstrated a symp-
tom relapse after achieving improvement. The parent
trial showed that cET allowed a substantial portion of
these patients to benefit. The present results highlight
the importance of adherence to ERP procedures as a
predictive marker of treatment success. The sample had
relatively high scores on the PEAS-P on both days of the
treatment, indicating a relatively high degree of patient
adherence on average, which seems to indicate that
most patients were able to adhere to the treatment tasks,
even though they have a history of either non-response
or relapse from previous exposure based treatment. We
speculate that the unique format of cET (which includes
a combination of group treatment elements and intensive
therapist supervised exposures) with intensive 8-hour
daily sessions, might have supported the relatively high
adherence scores.

A notable new contribution of this analysis is our find-
ing that adherence to ERP tasks during this brief window
of treatment robustly predicted outcomes not only at the
end of treatment, but also up to a year later. Including
covariates in the regression model showed that PEAS-
P remained a significant predictor of OCD-severity at
1-year follow-up after controlling for Y-BOCS pre-treat-
ment, sex, age, and baseline scores of depression and
anxiety. This suggests that adherence to therapy tasks
matters more than these baseline characteristics. This
is in line with previous studies that have revealed simi-
lar patterns in smaller samples of OCD patients treated
with weekly or twice-weekly delivered ERP [34-36].
This strengthens the evidence of patient adherence
as a predictor of OCD-severity after exposure-based
treatment, and implies that patient adherence is as rel-
evant for concentrated exposure based treatment and
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for difficult-to-treat OCD-patients. In addition, this is
the first study to explore the long-term effect of patient
adherence (1-year), and finds that the patient adherence
during concentrated exposure treatment predicts long-
term OCD symptom outcomes. These findings suggest
that patient adherence is an important factor with lasting
effects.

Furthermore, the results showed that patients’ rat-
ings on PEAS-P were significantly correlated to work
functioning and social adjustment at 1-year follow-up.
This is an extension from our previous study, where we
found that PEAS-P predicted work and social function-
ing at 3-month follow-up [38]. Present results show that
this predictive relationship remained at longer term fol-
low up of 1-year post-treatment. Interestingly, PEAS-P
explains more of the variance in work and social adjust-
ment than in OCD-severity. The finding will thus prove
useful as a basis for further research and focus on clini-
cal improvement, as work functioning and social adjust-
ment is widely recognized as a predictor of better quality
of life, but often impaired in people suffering from OCD
[8]. This also suggest that it may be useful to add broader
measurements than symptom severity alone, when exam-
ining the role of patient adherence in ERP.

The findings of this study and previous research sug-
gest that adherence is important across different ERP
formats and OCD samples. These findings are important
as they suggest that it may be possible predict treatment
response. Therefore, it could be important to measure
adherence throughout treatment. Research also sug-
gests that factors such as therapeutic alliance, treatment
expectancy and readiness, avoidance, and insight could
be related to adherence [50]. The relation between these
variables should therefore be further explored to increase
understanding of treatment predictors.

Several study limitations should be acknowledged. One
limitation of the study is that it only includes self-report
data on adherence. In addition, although PEAS-P was
found to be a significant predictor for OCD-severity at
1-year follow-up, it explained a relatively small amount
of the variance, indicating that there are other important
factors in determining long-term outcomes. The PEAS-
P was measured only at the end of the two full days of
exposure (8 h), because those days were the ones with the
most exposure practices, and we did not collect data on
the degree to which patients adhered to ERP principles
after the four days of concentrated exposure treatment.
This study used data from a pre-registered randomized
controlled trial exploring potential potentiating effects
of D-Cycloserine, but the secondary analyses included in
this paper were not pre-registered. Also, this paper only
analyzed a selection of predictors, and their relative effect
compared to other potential predictors is unknown.
Lastly, the treatment in this study was delivered in a
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concentrated format, and further studies should there-
fore try to replicate the findings in other exposure-based
treatment formats.

In conclusion, the results of the present study indicate
that adherence to the ERP treatment is an important
factor in determining both the short and long term out-
comes of both OCD severity and work and social adjust-
ment after concentrated exposure treatment (cET) for
OCD in difficult-to-treat patients. There is however need
for more research regarding strategies to improve patient
adherence and thereby potentially improve treatment
outcome in difficult to treat patients.
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