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Introduction: Patients with severe or treatment-refractory obsessive-compulsive disorder (OCD) often need an
extensive treatment which cannot be provided by outpatient care. Therefore, we aimed to estimate the effects
and their moderators of inpatient, residential, or day-patient treatment on obsessive—compulsive symptoms in
patients with OCD.

Methods: PubMed, PsycINFO, and Web of Science were systematically screened according to the PRISMA
guidelines. Studies were selected if they were conducted in an inpatient, residential, or day-patient treatment
setting, were using a number of pre-defined instruments for assessing OCD symptom severity, and had a sample
size of at least 20 patients.

Results: We identified 43 eligible studies in which inpatient, residential, or day-patient treatment was adminis-
tered. The means and standard deviations at admission, discharge, and—if available—at follow-up were
extracted. All treatment programs included cognitive-behavioral treatment with exposure and response pre-
vention. Only one study reported to not have used psychopharmacological medication. Obsessive-compulsive
symptoms decreased from admission to discharge with large effect sizes (g = —1.59, 95%CI [-1.76; —1.41]) and
did not change from discharge to follow-up (g = 0.06, 95%CI [—0.09; 0.211). Length of stay, age, sex, and region
did not explain heterogeneity across the studies but instrument used did: effects were larger for clinician-rated
interviews than for self-report measures.

Conclusions: Persons with OCD can achieve considerable symptom reductions when undertaking inpatient, res-
idential, or day-patient treatment and effects are—on average—maintained after discharge.

1. Introduction

Obsessive—compulsive disorder (OCD) is a debilitating and disabling
mental disorder which affects approximately 2% of the general popu-
lation (Murphy et al., 2010). The disorder is characterized by the
occurrence of obsessions and/or compulsions (American Psychiatric
Association, 2013; World Health Organization, 1993). Obsessions are
repetitive and persistent thoughts, images, or impulses that are intrusive
and mostly perceived as unpleasant and disturbing. Compulsions are
recurrent acts which are often performed to neutralize obsessions and,

therefore, perceived as relieving. OCD frequently has severe conse-
quences on the daily functioning and quality of life of affected persons as
well as their friends and family members (Eisen et al., 2006; Hauschildt
et al., 2010; Macy et al., 2013). If not treated adequately, the disorder
has a chronic course in many cases (Skoog and Skoog, 1999).
According to international guidelines for the treatment of OCD,
cognitive-behavioral therapy (CBT) with exposure and response pre-
vention (ERP) is the first-line, evidence-based treatment for the disorder
(American Psychiatric Association, 2013; DGPPN, 2022; National
Collaborating Centre for Mental Health, 2006; Voderholzer et al., 2022).
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ERP is a crucial element in CBT for patients with OCD and comprises the
repeated and prolonged confrontation with stimuli provoking obses-
sions while refraining from compulsions which results in breaking the
vicious cycle of OCD through a process of habituation (Abramowitz
et al., 2009; Foa and Kozak, 2004; Himle and Franklin, 2009) and/or
inhibitory learning (Arch and Abramowitz, 2015; Craske et al., 2014).
CBT comprising ERP is considered highly effective in treating OCD with
large effect sizes (Ost et al., 2015).

If suitable guideline-based outpatient treatment is not available or
the patient does not respond to it, a higher-threshold treatment, such as
inpatient treatment, may be required (DGPPN, 2022). Inpatient treat-
ment is the highest level of stepped care and may include various
treatment elements besides CBT and ERP (e.g., individual group and
family therapy sessions, occupational therapy, sport therapy, and psy-
chopharmacological medication; Veale et al., 2016a). Besides inpatient
treatment, there is also residential treatment which offers therapeutic
care throughout the day but not at night and is one step below psy-
chotherapeutic treatment in an inpatient setting (Veale et al., 2016b). To
be eligible for residential treatment, patients must not be suicidal and
need to be able to demonstrate a certain degree of self-care (Veale et al.,
2016a). Another step below residential treatment is day-patient treat-
ment which shows considerable similarity to residential treatment. Yet,
the main difference between these two treatment settings is that patients
in residential treatment stay overnight, while patients in day-patient
treatment are only present in the clinic during the day and go home in
the evening (Veale et al., 2016b).

However, as inpatient, residential, and day-patient treatment are
intensive therapy options, it must be considered carefully whether such
an intervention is necessary and promising for patients with OCD. In
addition to the advantages of such an intensive treatment, it can also
have disadvantages. First, inpatient, residential, and day-patient treat-
ment are more expensive than outpatient treatment and second, patients
are taken out of their homes which can limit the generalizability of
treatment effects and increase the likelihood of relapse after discharge
(Veale et al., 2016a). Yet, there are several primary studies showing that
especially inpatient treatment for OCD comes along with large effect
sizes for changes in obsessive-compulsive symptoms from admission to
discharge and, therefore, the benefits may outweigh the costs (Boschen
et al., 2008; Herzog et al., 2022).

To the best of our knowledge, there is only one systematic review and
meta-analysis having examined the effects of inpatient, residential, or
day-patient treatment from admission to discharge across several studies
(Veale et al., 2016a). Specifically, Veale et al. 2016b aimed to determine
the effect size of inpatient, residential, or day-patient treatment pro-
grams in persons with OCD and found a large improvement (g = 1.87)
between admission and discharge. Yet, only studies which used the
Yale-Brown Obsessive Compulsive Scale (Y-BOCS) interview version
and no studies with follow-up measures were included in this systematic
review and meta-analysis. To get an even broader picture of the effects
of inpatient, residential, and day-patient treatment on obsessi-
ve-compulsive symptoms, it is necessary to include studies in a sys-
tematic review and meta-analysis in which data are collected with other
instruments as well (e.g., the Y-BOCS self-report or the Obsessi-
ve-Compulsive Inventory-Revised), which may have higher feasibility
in clinical practice. In addition, follow-up data collected after discharge
from inpatient, residential, and day-patient treatment should be
included to gain insights on whether such an intensive and expensive
treatment is effective in the long run. Conducting moderator analyses
allows to see whether inpatient, residential, or day-patient treatment is
particularly effective under several conditions.

Thus, to expand knowledge on this topic, the current systematic re-
view and meta-analysis aimed to assess the effects of inpatient, resi-
dential, or day-patient treatment on obsessive-compulsive symptoms
(as measured with several self-report questionnaires and the Y-BOCS
interview version) in persons with OCD from admission to discharge as
well as from discharge to follow-up. Furthermore, it was aimed to assess
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the impact of other variables (i.e., length of stay, age, sex, and region) on
the effect of treatment from admission to discharge to explain hetero-
geneity across the studies included.

2. Method
2.1. Eligibility criteria

A protocol was developed before literature search and registered
with PROSPERO before data collection (CRD42023408323). We
included studies both randomized, quasi-randomized, and uncontrolled
studies assessing the effects of inpatient, residential, or day-patient
treatment on compulsive-compulsive symptoms in children, adoles-
cents, or adults with OCD. Assessment of obsessive-compulsive symp-
toms had to be based on self-report or interview measures at admission,
discharge, and/or follow-up using the following measures: Yale-Brown
Obsessive Compulsive Scale (Y-BOCS self-report or interview version;
Baer, 1991; Goodman et al., 1991), Children’s Yale-Brown Obsessive
Compulsive Scale (CY-BOCS; Scahill et al., 1997), Obsessi-
ve-Compulsive Inventory-Revised (OCI-R; Foa et al., 2002), and
Dimensional Obsessive-Compulsive Scale (DOCS; Abramowitz et al.,
2010). Besides studies in English—which is the primary language for
scientific articles—we additionally included studies in our native lan-
guage German. Studies were excluded if psychopharmacological treat-
ment only was applied or sample sizes were smaller than 20 persons.

2.2. Search strategy

This meta-analysis was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines. A two-part comprehensive search strategy based on previ-
ously published systematic reviews and meta-analyses as well as our
expertise was developed in order to cover the vast number of studies
which assessed obsessive-compulsive symptoms in inpatient, residen-
tial, or day-patient treatment at admission, discharge, and/or follow-up
in children, adolescents, and adults with OCD. Searches were run be-
tween 16th and March 17, 2023 in PubMed (NCBI), PsycINFO (Ovid),
and Web of Science (Clarivate Analytics). Furthermore, a backward
search was conducted in order to discover further relevant studies by
reviewing the reference lists of eligible studies for further potentially
eligible reports. We included the following types of publications: clinical
studies, (randomized controlled) clinical trials (phase I, II, III, and IV),
comparative studies, evaluation studies, multicenter studies, observa-
tional studies, and validation studies. We did not include grey literature,
such as dissertations, essays, or conference abstracts.

The following search terms were used for electronic data base search:
(“obsessive-compulsive disorder” [title/abstract] OR “obsessive-
compulsive disorder” [title/abstract] OR “obsessive compulsive disor-
der” [title/abstract] OR “OCD” [title/abstract] AND “inpatients [title/
abstract] OR “day patients” [title/abstract] OR “daypatients” [title/ab-
stract] OR “inpatient treatment” [title/abstract] OR “in-patient treat-
ment” [title/abstract] OR “residential treatment” [title/abstract] OR
“day patient treatment” [title/abstract] OR “day-patient treatment”
[title/abstract] OR “day patient care” [title/abstract] OR “day-patient
care” [title/abstract] OR “day care” [title/abstract] OR “daycare” [title/
abstract] OR “inpatient care” [title/abstract] OR “in-patient care” [title/
abstract] OR “stationary treatment” [title/abstract] OR “stationary
care” [title/abstract] OR “hospital treatment” [title/abstract] OR “hos-
pital care” [title/abstract] OR “intensive residential treatment” [title/
abstract] OR “IRT” [title/abstract] OR “day patient program” [title/
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abstract] OR “day-patient program” [title/abstract] OR “treatment”
[title/abstract] OR “therapy” [title/abstract])."

2.3. Study selection and data extraction

Records were managed with EndNote (Version 20.4), Microsoft Excel
(Version 16.70), and Rayyan (Ouzzani et al., 2016) and were identified
in a two-step approach. First, duplicates were excluded and the abstracts
and titles of remaining records were screened. Second, full texts of
eligible studies were screened and data originating from selected studies
were collected by EMZ and three research assistants with sufficient
experience by using an electronic data extraction form specifically
developed in accordance with the research question. The following data
from each eligible study were extracted: year of publication, sample
sizes at admission, discharge, and follow-up (if applicable), mean age,
percentage of males and females, type of treatment, country, period
covered, length of stay, length of follow-up period (if applicable), in-
strument used, means and standard deviations at admission, discharge,
and follow-up (if applicable) as well as type of psychopharmacological
treatment if applied. If multiple instruments including the Y-BOCS were
used in a study, the Y-BOCS was preferred. If multiple instruments
including OCI-R but not Y-BOCS were used in a study, OCI-R was
preferred. If multiple instruments including DOCS but not Y-BOCS or
OCI-R were used, DOCS was preferred. For studies that examined chil-
dren and adolescents only, the CY-BOCS was used. In case of multiple
follow-up measurements, data of the latest follow-up measurement were
extracted.

If data necessary for calculation of effect sizes could not be accessed
in the paper, the corresponding authors were contacted by EMZ via
email in order to obtain either the full text or additional information.
Such studies were excluded if no response was received within two
weeks. Any ambiguous decisions in the study selection and data
extraction process were discussed among EMZ and the three research
assistants. Authors were not blinded to any aspect of identified studies
during the selection and data collection process.

2.4. Risk of bias

Risk of bias in individual studies was assessed with the “Risk Of Bias
In Non-randomised Studies — of Interventions” (ROBINS-I) tool (Sterne
et al., 2016). The ROBINS-I tool comprises the following seven cate-
gories: bias due to confounding, bias due to selection of participants,
bias in classification of interventions, bias due to deviations from
intended interventions, bias due to missing data, bias in measurement of
outcomes, and bias in selection of the reported outcomes. For each
category, studies are rated as low, moderate, and serious. The risk of bias
figure was created by using the robvis package (McGuinness and Higgins,
2021).

Publication bias was assessed by three procedures for the effect from
admission to discharge. We did not assess publication bias for the effect
from discharge to follow-up as the number of studies included was too
small. First, a funnel plot was created which plots the effect size of each
study against the standard error of the effect sizes. Publication bias is
indicated by asymmetries in the plot. Second, the rank correlation test
for funnel plot asymmetry (which computes a rank-order correlation
between the effect sizes and their precision) was calculated (Begg and
Mazumdar, 1994). Third, we applied the WAAP-WLS (a hybrid of
weighted average of the adequately powered studies and weighted least
squares) procedure which iteratively removes studies with insufficient
power to detect the meta-analytic effect size (cf., Bartos et al., 2022). We

! Based on a comment by a reviewer, we repeated the literature search on 4th
of April 2024 by adding the search term “partial hosp* [title/abstract]”. We
found two additional studies (Bystritsky et al., 1996, 1999), which were
included in the systematic review and meta-analysis.
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did not apply the PET-PEESE procedure (which corrects for the corre-
lation between effect sizes and standard errors or effect sizes and stan-
dard errors squared; cf., Bartos et al., 2022) as it performs badly when
the between-study heterogeneity is substantial (Harrer et al., 2021;
Stanley, 2017).

2.5. Statistical analyses

If at least three eligible studies were available, meta-analyses were
performed. Analyses were conducted using R version 4.2.1 (RCore
Team, 2022), RStudio version 2022.07.1 (RStudio Team, 2022), and
JASP version 0.16.4.0 (JASP Team, 2022). For conducting
meta-analyses, the outcomes in Y-BOCS, CY-BOCS, OCI-R, and DOCS of
individual studies were transferred to standardized mean differences
and combined to calculate a pooled effect size and a 95% confidence
interval. Using the meta (Schwarzer and Schwarzer, 2012) and dmetar
(Harrer et al., 2021) packages in R, two separate meta-analyses were
conducted, one for calculating the pooled effect size for changes from
admission to discharge and one for calculating the pooled effect size for
changes from discharge to follow-up. Random-effects models were used
as they assume that the observed estimates of treatment effect can vary
across studies because of real differences in the treatment effect in each
study as well as sampling variability (Borenstein et al., 2010). As pooled
effect size, we calculated Hedges’ g with negative numbers representing
reductions in OCD symptom severity measures. Effects were pooled by
using the inverse variance method and—given its robust performance in
continuous outcome data—the between-study variance (t®) was esti-
mated by using the restricted maximume-likelihood estimator (Harrer
et al., 2021). The Knapp-Hartung adjustments were applied to reduce
the risk of a false positive result (Harrer et al., 2021). Prediction in-
tervals were calculated to estimate the range into which the expected
effects of future studies fall based on the present evidence (Harrer et al.,
2021).

To assess the impact of length of stay, age, sex, region (i.e., Europe
versus USA, as there were only few studies from other world regions),
and instrument used (i.e., self-report versus interview versions) and,
thus, explain heterogeneity across the studies included, we conducted
meta-regressions for effects of changes from admission to discharge.
Moderator analyses were not conducted for the effects of changes from
discharge to follow-up as there were only few studies available. The R
code and data which can be used to reproduce all analyses are available
at https://osf.io/hcf3g/.

3. Results
3.1. Study selection

The search yielded a total of 2443 studies. After removing duplicates
(n = 570), titles and abstracts of the remaining studies found in the
database search (n = 1873) were independently screened by EMZ, which
lead to exclusion of 1744 records. In the next step, 129 studies were
sought for retrieval, six of which could not be retrieved. Hence, 123
records were assessed for eligibility by screening full texts by EMZ,
which lead to exclusion of 82 studies. Adding the two studies found in
the second literature search (see Footnote 1) led to a total of 43 studies
which were included in the review. Fig. 1 depicts a PRISMA flow chart
that includes the reasons for study exclusions.

3.2. Study characteristics

All included studies were non-randomized studies conducted in the
USA (n = 22), Germany (n = 12), United Kingdom (n = 4), Norway (n =
1), Czech Republic (n = 1), Australia (n = 1), and India (n = 2). At
admission, data of 7878 persons taking part in the included studies were
available (median = 103, Range = 23-1595). At discharge, data of 7336
persons were available (median = 102, Range = 23-1595) while at
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A

New search term (n = 2)

Fig. 1. PRISMA flow diagram.

follow-up, data of 910 persons were available (median = 53, Range =
7-420). In 37 studies (N = 6655; information not available for six
studies), 3454 persons (43.84%) were female and 3201 (40.63%) were
male. In 40 studies (N = 7301; information not available for 3 studies),
mean age was 31.26 years. In eight studies (information not available for
10 studies) only children and adolescents were included. In 39 studies
N 7214), mean length of stay was 59.74 days (Range
10.40-135.51). In 22 studies, patients received some form of residential
treatment, in 18 studies, patients received some form of inpatient
treatment. In three studies, patients received day-patient treatment. Ten
studies included follow-up measurements with a mean follow-up period
of 11.94 months (Range = 1-24).

Instruments used were Y-BOCS self-report (n = 18), Y-BOCS inter-
view (n=19), CY-BOCS (n = 4), OCI-R (n = 1), and DOCS (n = 1). Mean
Y-BOCS self-report scores were 26.03 (SD 1.67, Range
21.27-28.69) at admission, 16.71 (SD = 2.35, Range = 13.08-21.24) at
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discharge, and 22.40 (no standard deviation or range available as it was
only one study) at latest follow-up. Mean Y-BOCS interview scores were
28.64 (SD = 3.06, Range = 24.82-34.80) at admission, 17.05 (SD =
3.00, Range = 12.50-24.37) at discharge, and 17.13 (SD = 2.77, Range
= 15.10-22.61) at follow-up. Mean CY-BOCS scores were 25.21 (SD =
0.90, Range = 23.90-25.90) at admission, 13.02 (SD = 1.76, Range =
10.50-14.30) at discharge, and 10.25 (SD 0.07, Range
10.20-10.30) at follow-up. In the two single studies that used the OCI-R
and DOCS, mean OCI-R scores were 26.66 at admission, 19.50 at
discharge, and 18.37 at follow-up, and mean DOCS scores were 32.73 at
admission and 16.59 at discharge. Thirty-seven studies reported that
psychopharmacological medication was part of their treatment pro-
gram, one study reported not having used medication throughout
treatment, and five studies did not report whether medication was used.
Characteristics of the single studies are displayed in Table 1.
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Table 1

Characteristics of studies included in the meta-analysis.
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Study

Mean
(SD)
length
of stay
in days

Country

Treatment program

Instrument Mean
used (SD) at
admission

Mean
(SD) at
discharge

Mean
(SD) at
follow-
up

Sample
size at
admission

Sample
size at
discharge

size at
latest
follow-
up

Sample

Time of
latest
follow-
up in
months

Adams et al.
(2012)

Balachander
et al. (2020)

Bjorgvinsson
et al. (2008)

Bjorgvinsson
et al. (2013)

Blakey et al.
(2017)

Boger et al.
(2020)

Boschen et al.
(2010)

USA 57.99
(25.84)

42.70
(n.a.)

India

USA 66.50
(n.a.)

USA 43.40
(n.a.)

USA n.a.

68.77
(17.30)

Germany

United
Kingdom

135.51
(59.62)

Residential treatment
program; behavioral and
cognitive treatment
elements, 25 prolonged
exposures per day,
cognitive restructuring
Inpatient treatment;
intensive CBT (4-5
sessions/week) including
psychoeducation, ERP
with cognitive
restructuring, relapse
prevention, therapist-
assisted ERP sessions and
self-guided ERP sessions,
family member stayed in
the clinic and was actively
involved in therapy
Intensive inpatient
treatment program; 90
min of ERP in the morning
with staff supervision,
self-directed exposures for
60 min;
psychoeducational,
cognitive-behavioral
groups and individualized
family interventions
Residential treatment
program; information on
treatment provided from
Bjorgvinsson et al. (2008):
90 min of ERP in the
morning with staff
supervision, self-directed
exposures for 60 min;
psychoeducational,
cognitive-behavioral
groups and individualized
family interventions
Residential treatment
program; ERP, cognitive
restructuring, additional
interventions (e.g.,
behavioral activation for
symptoms of depression),
non-CBT work (e.g.,
psychoeducation with
family members), process
group 1x per week,
experiential therapy
groups several times per
week

Specialist inpatient
treatment; CBT, OCD
group therapy with main
component ERP 300 min
per week, individual
therapy 50 min per week,
mindfulness group
therapy and sports
therapy or art therapy
100 min per week
Specialized inpatient
treatment; information on
treatment provided from
Drummond et al. (2007):
cognitive-behavioral
treatment, medication
change, cognitive

Y-BOCS
self-report

27.38
(6.53)

Y-BOCS
interview

29.94
(4.50)

CY-BOCS
self-report

23.90
(8.60)

Y-BOCS
self-report

26.50
(5.90)

DOCS self-
report

32.73
(15.07)

OCI-R self-
report

26.66
(13.45)

Y-BOCS
interview

34.74
(4.18)

186

15.21
(6.92)

18.13
(7.73)

14.30
(9.30)

19.00
(7.60)

16.59
(11.74)

19.50
(12.72)

24.37
(10.62)

n.a.

n.a.

n.a.

n.a.

18.37
(12.86)

n.a.

160

420

23

46

187

68

52

n.a. n.a.

23 n.a.

46 n.a.

187 n.a.

62 54

n.a.

24

n.a.

n.a.

n.a.

(continued on next page)
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Study

Country

Mean
(SD)
length
of stay
in days

Mean
(SD) at
follow-
up

Mean
(SD) at
discharge

Mean
(SD) at
admission

Instrument
used

Treatment program

Time of
latest

Sample
size at

Sample
size at
discharge

Sample
size at
latest follow-
follow- up in
up months

admission

Browning et al.
(2022)

Bystritski et al.
(1996)

Bystritski et al.
(1999)

Calvocoressi
et al. (1993)

Ching et al.
(2023)

Cole Monaghan
et al. (2015)

Diedrich et al.
(2016)

Dowling et al.
(2016)

Drummond et al.
(2012)

USA

USA

USA

USA

USA

USA

Germany

Australia

United
Kingdom

42.00
(n.a.)

42.00
(n.a.)

101.8
(49.7)

33.53
(n.a.)

50.32
(n.a.)

65.41
(24.15)

21.00
(n.a.)

reattribution,
psychoeducational
methods
Intensive/residential
treatment; intensive CBT-
based approach based on
ERP, acceptance and
commitment therapy,
emotion regulation skills,
interpersonal
effectiveness, daily group
therapy

Partial hospital treatment;
combination of
medication, behavior
therapy, cognitive
restructuring, and
psychosocial
interventions

Partial hospital treatment;
combination of
medication, behavior
therapy, cognitive
restructuring, and
psychosocial
interventions

Inpatient treatment;
controlled medication
trials, standard battery of
psychosocial
interventions

Y-BOCS
self-report

25.28
(5.68)

14.25 n.a.
(6.47)

Y-BOCS
interview

26.9
(4.80)

16.40
(6.80)

15.30
(9.00)

Y-BOCS
interview

30.73
(3.82)

16.43 n.a.
(6.08)

Y-BOCS
interview

27.60
(8.80)

18.30 n.a.
(9.20)

Y-BOCS
self-report

26.21
(5.54)

21.23 n.a.
(6.86)

Intensive residential
treatment; individual,
group, and family
therapy, medication
management, dietary
support, CBT, at least 3h
of ERP per day

Intensive residential
treatment; individual,
group, and milieu
therapy, individual CBT
for 50 min 2-3 times
weekly, weekly case
management with a social
worker and
psychopharmacology
consultation, 2 h
therapist-guided ERP and
2 h of self-directed ERP
per day

Intensive inpatient
treatment program; group
therapy 1-2x per week
(occupational therapy,
music therapy, sports
therapy, and a disorder-
specific group), individual
therapy, all based on CBT
Intensive residential
treatment; 10 h of CBT
each week, 2 h of group-
based therapist-directed
ERP per day, 2 h self-
directed ERP per day,
psychoeducation,
cognitive therapy,
mindfulness, group
therapy five days per
week

Intensive inpatient
treatment;

Y-BOCS
self-report

26.00
(6.80)

16.50 n.a.
(6.20)

Y-BOCS
interview

24.82
(5.96)

16.99 n.a.
(7.50)

Y-BOCS
self-report

28.69
(5.67)

20.29
(6.25)

22.40
(7.04)

Y-BOCS
interview

34.80
(3.10)

23.40 n.a.
(9.20)

187

279

58 n.a. 7 18

30 30 n.a. n.a.

66 66 n.a. n.a.

43 43 n.a. n.a.

324 235 n.a. n.a.

71 69 n.a. n.a.

49 49 25 1

104 n.a. n.a. n.a.

(continued on next page)
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Study

Country

Mean
(SD)
length
of stay
in days

Treatment program

Instrument
used

Mean
(SD) at
admission

Mean
(SD) at
discharge

Mean
(SD) at
follow-
up

Sample
size at
admission

Sample
size at
discharge

Time of
latest

Sample
size at
latest follow-
follow- up in
up months

Falkenstein et al.

(2020)

Fricke et al.
(2003)

Fricke et al.
(2007)

Gonner et al.
(2012)

Grgtte et al.
(2018)

Herzog et al.
(2022)

Hohagen et al.
(1998)

Hgjgaard et al.
(2020)

Kay et al. (2016)

Kordon et al.
(2005)

Krompinger et al.

(2017)

USA

Germany

Germany

Germany

Norway

Germany

Germany

USA

USA

Germany

USA

50.90
(25.70)

71.50
(n.a.)

59.00
(28.60)

52.00
(11.90)

21.00
(n.a.)

54.88
(18.02)

63.00
(n.a.)

75.43
(34.24)

69.65
(26.78)

70.00
(n.a.)

60.00
(n.a.)

psychopharmacological
medication, CBT, ERP
Intensive/residential
treatment; CBT,
individual and group
therapy with 4 h of ERP
daily and regular
meetings with behavior
therapists, family
therapists and
psychiatrists

Inpatient or day-patient
treatment program;
multiple individual
therapy sessions per week,
individualized ERP
sessions, CBT group
therapy

Inpatient treatment
program; multiple
individual therapy
sessions per week,
individualized ERP
sessions, CBT group
therapy

Inpatient treatment
program;
psychoeducation,
therapist-led and self-
controlled ERP, cognitive
restructuring, exercises
for mindfulness,
perception and body
orientation

Inpatient treatment
program;
psychoeducation, CBT, at
minimum 3 ERP exercises
per day (one accompanied
by personnel, one
partially assisted, and one
without assistance),
relapse prevention
interventions

Inpatient treatment;
multimodal symptom-
specific CBT, acceptance
and commitment therapy,
ERP, relapse prevention
Inpatient treatment;
multimodal CBT, ERP
(therapist-aided, co-
therapist-aided, self-
management), cognitive
restructuring

Intensive residential
treatment; CBT, 26.5 h of
ERP per week,
pharmacotherapy when
required

Residential treatment;
2-3 h of daily CBT, 5 days
per week, ERP during the
week and on weekends,
two appointments with a
psychiatrist per week
Inpatient treatment; CBT,
psychopharmacological
medication

Intensive residential
treatment program; daily
CBT and ERP, several

Y-BOCS
self-report

Y-BOCS
interview

Y-BOCS
interview

Y-BOCS
self-report

Y-BOCS
interview

Y-BOCS
self-report

Y-BOCS
interview

CY-BOCS
self-report

CY-BOCS
self-report

Y-BOCS
interview

Y-BOCS
self-report

188

25.13
(5.90)

25.60
(5.40)

26.90
(6.40)

25.60
(5.40)

26.03
(4.80)

25.50
(5.60)

28.20
(3.40)

25.65
(5.63)

25.90
(4.40)

27.60
(5.80)

26.90
(5.60)

15.27
(6.40)

15.30
(5.60)

18.20
(8.00)

16.60
(7.90)

12.50
(7.60)

16.00
(7.20)

14.15
(7.35)

14.13
(8.61)

10.50
(6.50)

13.30
(7.40)

17.50
(6.70)

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

10.20
(7.70)

15.10
(10.00)

n.a.

446

55

41

102

187

1595

49

314

72

74

103

400

n.a.

102

166

n.a.

49

314

74

n.a n.a.

n.a. n.a.

104 6

n.a. n.a.

n.a. n.a.

20 12

74 24

(continued on next page)
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Study

Country

Mean
(SD)
length
of stay
in days

Treatment program

Instrument

used

Mean

(SD) at
admission

Mean

(SD) at
discharge

Mean
(SD) at
follow-
up

Sample
size at
admission

Sample
size at
discharge

Sample
size at
latest
follow-

up

Time of
latest
follow-
up in
months

Leonard et al.
(2016)

Nanjundaswamy
et al. (2020)

Ociskova et al.
(2021)

Ponzini et al.
(2019)

Rufer et al.
(2006)

Saxena et al.
(2001)

Schubert et al.
(2022)

USA

India

Czech
Republic

USA

Germany

USA

Germany

78.00
(39.00)

46.13
(n.a.)

50.76
(25.83)

63.00
(n.a.)

40.50
(37.00)

68.90
(n.a.)

individual and family
meetings with clinicians
per week

Residential treatment
program; CBT, five
appointments per week
with behavior therapist
for staff assisted ERP, self-
directed ERP seven days
per week (in total: 26.5 h
of ERP per week),
cognitive restructuring,
activity scheduling for
depressive symptoms,
interoceptive exposures
for panic disorder
symptoms, process groups
five days per week, non-
CBT work (e.g.,
psychoeducation,
discharge planning),
experiential therapy
groups

Inpatient treatment; CBT
5-6 times per week
(60-90 min per session),
pharmacotherapy, ERP,
cognitive restructuring
Inpatient treatment
program; CBT, daily ERP,
transdiagnostic group CBT
(20 sessions per program,
90 min per day), daily
community session (25
sessions per program, 90
min per session),
psychoeducation, case
conceptualization, weekly
sessions of mental
imagery and daily
relaxation, sport and
ergotherapy, five
individual sessions with
CBT therapist
Intensive/residential
treatment; ERP (2-4 h
daily), two CBT
appointments per week,
daily group therapy
sessions
(psychoeducation, CBT-
oriented groups, symptom
specific groups)

Inpatient treatment;
multimodal CBT, ERP,
cognitive restructuring,
group therapies (social
skills training, stress-
management, problem
solving training)
Intensive residential
treatment; daily CBT in
individual and group
settings for several hours a
day, ERP, medication
Inpatient treatment; CBT-
based specific group
therapy (8 sessions of 100
min each within a 4-week
period), individual
therapy (1-2 times per
week), therapist-guided

CY-BOCS
self-report

Y-BOCS
interview

Y-BOCS
self-report

Y-BOCS
self-report

Y-BOCS
interview

Y-BOCS
interview

Y-BOCS
self-report

189

25.39
(5.36)

29.38
(5.72)

26.30
(5.54)

25.92
(6.77)

26.80
(5.10)

28.00
(4.70)

23.87
(6.38)

13.16
(7.57)

16.62
(7.91)

21.24
(7.11)

16.31
(6.46)

17.00
(7.10)

15.80
(5.90)

15.86
(7.98)

10.30
(7.88)

16.75
(8.85)

n.a.

n.a.

n.a.

172

58

94

408

104

96

112

172

58

94

306

94

96

n.a.

44

58

n.a.

n.a.

n.a.

18

1-2

n.a.

n.a.

n.a.

(continued on next page)



E.M. Zisler et al.

Table 1 (continued)

Journal of Psychiatric Research 176 (2024) 182-197

Study

Country

Mean
(SD)
length
of stay
in days

Instrument
used

Treatment program

Mean
(SD) at
admission

Mean
(SD) at
discharge

Mean
(SD) at
follow-
up

Sample
size at
admission

Sample
size at
discharge

Time of
latest

Sample
size at
latest follow-
follow- up in
up months

Schultchen et al.
(2019)

Simkin et al.
(2022)

Siwiec et al.
(2019)

Stewart et al.
(2005)

Veale et al. 2016a

Voderholzer et al.

(2013)

Wetterneck et al.
(2020)

Germany

United
Kingdom

USA

USA

United
Kingdom

Germany

USA

63.00
(n.a.)

98.00
(n.a.)

58.80
(29.70)

66.00
(n.a.)

72.80
(n.a.)

91.00
(n.a.)

63.70
(40.06)

ERP, self-controlled ERP,
disorder-specific group
therapies for treatment of
comorbid disorders, group
therapy of social skills,
mindfulness training,
relaxation training,
biofeedback, art therapy
group and social
counselling, medication
Inpatient therapy
program; CBT, group- and
individual therapy
elements, 2-week period
of ERP, emotion-,
mindfulness- and body-
related therapy, schema
therapy, mindfulness
meditation, body
psychotherapy,
medication

Residential treatment;
CBT, ERP, activity
scheduling, occupational
therapy, weekly
compassion focused group
therapy

Intensive residential
treatment; CBT, ERP (4,5
h per weekday, 2,5 h on
weekends), medication,
support and treatment
groups (spirituality,
communication skills,
experiential therapy,
dialectical behavior
therapy)

Intensive residential
treatment; CBT (2-4 h
daily), weekly
psychopharmacology
assessments

Residential treatment; up
to 4 individual CBT
sessions per week,
exposure/behavioral
experiments, group
behavioral experiments,
occupational therapy,
activity scheduling,
weekly Compassionate
Mind training and
community meeting, at
least one home visit or

Y-BOGCS
self-report

Y-BOCS
interview

Y-BOCS
self-report

Y-BOCS
interview

Y-BOCS
interview

assessment with a
resident’s family,
medication

Inpatient treatment; CBT,
psychoeducation, ERP
(therapist-guided 2 h per
week, self-guided), two
therapeutic sessions per
week (each session lasting
about 50-60 min), group
physiotherapy, ergo
therapy (1 h per week)
Residential treatment
program; CBT, ERP,
cognitive restructuring;
on weekdays: homework
review group (30 min),
therapist-aided and self-

Y-BOCS
interview

Y-BOGCS
self-report

190

21.27
(8.13)

33.51
(3.27)

25.88
(5.21)

26.60
(6.10)

30.75
(5.95)

25.30
(4.58)

28.44
(5.26)

13.08
(6.94)

15.84
(5.84)

14.23
(4.25)

18.60
(7.20)

18.55
(7.84)

14.10
(5.32)

16.68
(6.38)

n.a.

n.a.

22.61
(7.88)

n.a.

n.a.

26

137

379

403

383

60

150

379

230

290

60

150

n.a. n.a.

n.a. n.a.

124

n.a. n.a.

n.a. n.a.

(continued on next page)
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Table 1 (continued)

Study Country Mean Treatment program Instrument Mean Mean Mean
(SD) used (SD) at (SD) at (SD) at
length admission  discharge  follow-
of stay up

in days

Sample
size at
admission

Sample Sample Time of

size at size at latest

discharge  latest follow-
follow- up in
up months

directed ERP (2.5 h),
therapist-aided cognitive
restructuring (1 h),
recreational therapy (1 h),
self-directed ERP and
cognitive restructuring
(90 min); on weekends:
homework review group
(30 min), self-directed
ERP (2 h), therapist-aided
group cognitive
restructuring (1 h);
pharmacotherapy
Intensive residential
treatment; ERP (2-4 h
daily), weekly meetings
with psychiatrists, case
management

Intensive residential
treatment; 6.5 h of
treatment per day on
weekdays (individual,
group, milieu, and family
therapy), therapy sessions
on weekends, CBT, ERP

Wheaton et al. USA
(2020)

49.57
(22.07)

Y-BOGCS
self-report

26.02
(5.58)

14.84 n.a. 154 154 n.a. n.a.
(6.64)

Y-BOCS
self-report

27.67
(5.35)

16.69 n.a. 124 124 n.a. n.a.
(6.11)

Wheaton et al. USA
(2023)

56.48
(44.33)

Notes. USA = United States of America, Y-BOCS = Yale-Brown Obsessive Compulsive Scale, CY-BOCS = Children’s Yale-Brown Obsessive Compulsive Scale, OCI-R =
Obsessive Compulsive Inventory—-Revised, DOCS = Dimensional Obsessive-Compulsive Scale, CBT = Cognitive Behavioral Therapy, ERP = Exposure and response
prevention.

3.3. Risk of bias

The majority of studies had low risk of bias and a small subset of
studies had high risk of bias in four of the seven categories (Fig. 2).
Although the funnel plot shows some symmetry around the mean, the
scatter plot is not strictly a funnel shape (Fig. 3). Yet, this is likely based
more on high between-study heterogeneity and less on publication bias
(Sterne et al., 2011). The rank correlation test for funnel plot asymmetry
was not significant (t = —0.18, p = 0.100), indicating that there was no
publication bias. The WAAP-WLS procedure revealed that all 43 studies
were adequately powered (power >80%) and the weighted least squares

Bias due to confounding

Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions

Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result

estimated effect size was —1.47 (95%CI [—1.58; —1.36], p < 0.001).
3.4. Effects from admission to discharge

The pooled effect size across all studies indicated significant and
large reductions in obsessive-compulsive symptoms from admission to
discharge (g = —1.59, 95%CI [-1.76; —1.41], p < 0.001; 95% prediction
interval [—2.67; —0.51]) with substantial heterogeneity across studies
(Q(42) =543.23,p < 0.001; P= 92.3%, 95%CI [90.5%; 93.7%]; Fig. 4).

0% 25% 50% 75% 100%

Fig. 2. Risk of bias assessment using the “Risk Of Bias In Non-randomised Studies — of Interventions” (ROBINS-I) tool.
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Fig. 3. Funnel plot assessing publication bias of studies included in the meta-analysis.

3.5. Effects from discharge to follow-up

The pooled effect size across the ten studies that reported follow-up
measurements indicated no significant changes in obsessive-compulsive
symptoms from discharge to follow-up (g = 0.06, 95%CI [—-0.09; 0.21],
p = 0.389; 95% prediction interval [—0.42; 0.54]) with substantial
heterogeneity across studies (Q(9) = 77.58, p < 0.001; P= 88.4%, 95%
CI [80.7%; 93.0%]; Fig. 5).

3.6. Moderator analyses

Meta-regressions showed that the predictors length of stay, age, sex,
and region did not explain heterogeneity across the studies for the
treatment effect from admission to discharge (all ps > 0.142). Instru-
ment used (i.e., self-report versions versus interview version) partly
explained heterogeneity in the treatment effect from admission to
discharge across the studies (b = —0.35, SE = 0.17, p = 0.043), indi-
cating that effect sizes were larger in studies using the Y-BOCS interview
version than in studies using self-report questionnaires (Fig. 6).

4. Discussion
4.1. Summary of results

The current study meta-analytically examined effects of inpatient,
residential, and day-patient treatment in persons with OCD from
admission to discharge as well as from discharge to follow-up. In all
studies, multimodal treatment programs that included CBT with expo-
sure and response prevention were administered. Symptom severity was
comparable to other studies with inpatients with OCD and, thus, higher
than in outpatients with OCD (Grgtte et al., 2018). Results showed
symptom reductions from admission to discharge with a large effect size
(g = —1.59) for inpatient, residential, and day-patient treatment (Fig. 4).
Risk of bias was low across studies and there was no indication of
publication bias (e.g., weighted least squares based effect size [—1.47]
was practically equivalent to the coefficient of the random effects model;
Stanley and Doucouliagos, 2017). When examining changes from
discharge to follow-up, there was no statistically significant effect, that
is, OCD symptoms did not change on average. Heterogeneity in the es-
timate of the treatment effect was substantial in both meta-analyses.
Length of stay, age, sex, and region did not explain heterogeneity in
the treatment effect from admission to discharge across the studies. Yet,
instrument used, that is, self-report versus interview versions, did partly
explain heterogeneity in the treatment effect from admission to

192

discharge across the studies such that effect sizes were larger in studies
that used the interview version of the Y-BOCS. Moderator analyses for
changes from discharge to follow-up were not conducted due to only a
small number of studies with follow-up data being available.

4.2. Changes in obsessive—compulsive symptoms

The main result, specifically the large effect size for treatment from
admission to discharge, is in line with the results of a previous meta-
analysis on administering inpatient, residential, or day-patient treat-
ment to persons with severe or treatment-refractory OCD by Veale et al.
2016a. Hence, in accordance with treatment guidelines for OCD, such as
the German treatment guideline (DGPPN, 2022), these treatment vari-
ants are encouraging options for persons with OCD as significant im-
provements can be achieved which might not necessarily be possible in
an outpatient setting. As there was no statistically significant effect for
the period between discharge and follow-up measurement, this shows
that symptom reductions were maintained by persons with OCD up to
two years. This is of particular importance because persons with OCD
are especially vulnerable for potential relapses after discharge from a
hospital as they return to their private environment where they are
usually confronted with stimuli provoking obsessions and compulsions
(Rowa et al., 2007). Thus, the current results show that persons with
OCD do not only achieve considerable symptom reductions from
admission to discharge in inpatient, residential, or day-patient treatment
but are also capable of maintaining their success.

Substantial heterogeneity in the estimate of the treatment effect size
might be explained by several factors. First, although most variables
included in moderator analyses (i.e., length of stay, age, sex, region of
the study) did not explain heterogeneity in the treatment effect from
admission to discharge, we could only find and include few studies from
countries other than USA, Germany, or United Kingdom. Second, it is
possible that treatments administered in individual studies differed in
variables other than those tested in moderator analyses. Despite
considerable similarities in the treatment programs, specifically the
administration of CBT and ERP only, there might have also been several
differences. For example, Boger et al. (2020) reported that in their study,
patients received one session of individual psychotherapy per week
while Fricke et al. (2003) reported that in their study, patients received
multiple sessions of individual psychotherapy per week.

4.3. Moderator analyses

Age, length of stay, sex, and region did not explain heterogeneity
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Standardised Mean

Author g SE Difference SMD 95%-Cl Weight
Simkin et al. (2022) -3.5800 0.2300 —+— -3.58 [-4.03;-3.13] 2.1%
Bystritsky et al. (1999) -2.7000 0.3900 —=— -2.70 [-3.46;-1.94] 1.7%
Kay et al. (2016) -2.6600 0.2500 - -2.66 [-3.15;-2.171 21%
Hohagen et al. (1998) -2.3600 0.2700 — -2.36 [-2.89;-1.83] 2.0%
Siwiec et al. (2019) -2.3500 0.1000 -2.35 [-2.55;-2.15] 2.5%
Saxena et al. (2001) -2.2000 0.1900 : -2.20 [-2.57;-1.83] 2.3%
Voderholzer et al. (2013) -2.1700 0.2300 . ¥ -217 [-2.62;-1.72]  21%
Kordon et al. (2005) -2.0700 0.2000 . ¥ -2.07 [-2.46;-1.68] 2.2%
Grotte et al. (2018) -2.0400 0.1300 -2.04 [-2.29;-1.79] 2.4%
Wetterneck et al. (2020) -1.9300 0.1400 B -1.93 [-2.20;-1.66] 2.4%
Wheaton et al. (2023) -1.8400 0.1500 ] -1.84 [-2.13;-1.55] 2.4%
Fricke et al. (2003) -1.8000 0.2100 S 3 -1.80 [-2.21;-1.39] 2.2%
Balachander et al. (2020) -1.7900 0.0800 -1.79 [-1.95;-1.63] 2.5%
Leonard et al. (2016) -1.7900 0.1200 ; -1.79 [-2.03;-1.55] 2.4%
Nanjundaswamy et al. (2020) -1.7800 0.2100 . -1.78 [-2.19;-1.37] 2.2%
Wheaton et al. (2020) -1.7500 0.1300 -1.75 [-2.00; -1.50] 2.4%
Adams et al. (2012) -1.7400 0.1200 -1.74 [-1.98;-1.50] 2.4%
Browning et al. (2022) -1.7400 0.0900 -1.74 [-1.92;-1.56] 2.5%
Bystritsky et al. (1996) -1.7100 0.2000 — -1.71 [-2.10;-1.32]  2.2%
Veale et al. (2015) -1.6800 0.1400 ] -1.68 [-1.95;-1.41] 2.4%
Drummond et al. (2012) -1.5900 0.1500 - -1.59 [-1.88;-1.30] 2.4%
Falkenstein et al. (2020) -1.5400 0.0700 -1.54 [-1.68;-1.40] 2.5%
Hgjgaard et al. (2020) -1.5200 0.0800 ; -1.52 [-1.68;-1.36] 2.5%
Rufer et al. (2006) -1.5100 0.1400 . -1.51 [-1.78;-1.24]  2.4%
Krompinger et al. (2017) -1.4600 0.1400 . -1.46 [-1.73;-1.19] 2.4%
Herzog et al. (2022) -1.4100 0.0300 -1.41 [-1.47;-1.35] 2.5%
Cole Monaghan et al. (2015)  -1.4000 0.0800 -1.40 [-1.56;-1.24] 2.5%
Ponzini et al. (2019) -1.3900 0.0700 . -1.39 [-1.563;-1.25] 2.5%
Dowling et al. (2016) -1.3500 0.1900 - -1.35 [-1.72;-0.98] 2.3%
Goénner et al. (2012) -1.2800 0.1300 -1.28 [-1.53;-1.03] 2.4%
Boschen et al. (2010) -1.2300 0.1800 i -1.23 [-1.58;-0.88] 2.3%
Blakey et al. (2017) -1.1500 0.0900 -1.15 [-1.33;-0.97] 2.5%
Fricke et al. (2007) -1.1500 0.2000 3 -1.15 [-1.54;-0.76] 2.2%
Stewart et al. (2005) -1.1500 0.0600 -1.15 [-1.27;-1.03] 2.5%
Diedrich et al. (2016) -1.1100 0.1500 | -1.11 [-1.40;-0.82] 2.4%
Bjorgvinsson et al. (2013) -1.0600 0.1800 - -1.06 [-1.41;-0.71] 2.3%
Schubert et al. (2022) -1.0400 0.1100 -1.04 [-1.26;-0.82] 2.4%
Schultchen et al. (2019) -1.0400 0.2400 .o -1.04 [-1.51;-0.57] 2.1%
Bjoérgvinsson et al. (2008) -1.0300 0.2500 —— -1.03 [-1.52;-0.54] 2.1%
Calvocoressi et al. (1993) -0.9900 0.1500 | -0.99 [-1.28;-0.70] 2.4%
Ching et al. (2022) -0.7700 0.1700 o -0.77 [-1.10;-0.44] 2.3%
Ociskova et al. (2021) -0.7600 0.1100 -0.76 [-0.98;-0.54] 2.4%
Boger et al. (2020) -0.5300 0.1200 -0.53 [-0.77;-0.29] 2.4%
Random effects model (HK) o -1.59 [-1.76; -1.41] 100.0%
Prediction interval : : I [-2.67; -0.51]
-4 -2 0 2 4

Heterogeneity: 12=92%, p <0.01

Fig. 4. Forest plot displaying the standardized mean difference for each study included in the meta-analysis for changes from admission to discharge as well as their
weighted contributions to the overall estimate of change. The pooled effect size (i.e., overall estimate of change), the prediction interval, and the heterogeneity index

is also displayed.

across the studies included, suggesting that inpatient, residential and
day-patient treatment for OCD is equally effective across age groups and
treatment durations, for both males and females, and in Europe and the
USA. These results are in line with some results of a previous meta-
analysis by Veale et al. 2016b. Their results also showed that length of
stay did not explain heterogeneity in the effect size. In addition, a
meta-analysis examining predictors and moderators of responses to
psychological therapies in outpatients with OCD found that gender did
not significantly explain heterogeneity for the outcome (Knopp et al.,
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2013). Nevertheless, it should be noted that most studies in the field of
psychology are conducted by using so-called WEIRD (Western,
educated, industrialized, rich, democratic) samples (Henrich, 2015;
Muthukrishna et al., 2020). Thus, there are several sociodemographic
factors (e.g., diverse ethnic groups, sexual orientation) that have largely
been neglected in past and need to be addressed in future studies to
examine whether treatment effects can be generalized to those persons
as well.

The only moderator effect was found for instrument used (indicating
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Standardised Mean

Author g SE Difference SMD 95%-Cl Weight
Leonard et al. (2016) -0.2500 0.1000 — | -0.25 [-0.45; -0.05] 10.2%
Balachander et al. (2020) -0.1300 0.0400 - | -0.13 [-0.21;-0.05] 12.3%
Bystritsky et al. (1996) -0.0900 0.2500 : -0.09 [-0.58; 0.40] 4.8%
Boger et al. (2020) -0.0600 0.0900 —E—- -0.06 [-0.24; 0.12] 10.6%
Kay et al. (2016) -0.0300 0.1300 —a -0.03 [-0.28; 0.22] 8.9%
Nanjundaswamy et al. (2020)  0.0091 0.0900 — 0.01 [-0.17; 0.19] 10.6%
Kordon et al. (2005) 0.1400 0.0800 - 0.14 [-0.02; 0.30] 11.0%
Dowling et al. (2016) 0.2100 0.1400 - 0.21 [-0.06; 0.48] 8.5%
Grotte et al. (2018) 0.3500 0.0700 i —=— 0.35 [0.21; 0.49] 11.4%
Veale et al. (2015) 0.3500 0.0600 — 0.35 [0.23; 0.47] 11.7%
Random effects model (HK) ﬁ:> 0.06 [-0.09; 0.21] 100.0%
Prediction interval T [-0.42; 0.54]

-04 -02 0

Heterogeneity: 1% = 88%, p <0.01

T I T 1
02 04

Fig. 5. Forest plot displaying the standardized mean difference for each study included in the meta-analysis for changes from discharge to follow-up as well as their
weighted contributions to the overall estimate of change. The pooled effect size (i.e., overall estimate of change), the prediction interval, and the heterogeneity index

is also displayed.
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Fig. 6. Weighted means at admission and discharge as a function of instrument
used (interview versus self-report). Means were calculated with the metamean
function of the R package meta, which uses the inverse variance method for
pooling. Error bars indicate 95% confidence intervals.

that treatment effects were larger when the interview version of the
Y-BOCS was used than when self-report measures were used). Although
we cannot fully explain this effect based on the current data and ana-
lyses, it might be due to two reasons. First, the Y-BOCS interview
version may have higher validity than the self-report version (Federici
et al., 2010; Goodman et al., 1989a; Goodman et al., 1989b; Rosenfeld
et al., 1992; Steketee et al., 1996). For example, as many patients are
unfamiliar with the concepts of obsessions and compulsions at admis-
sion, the values collected by the use of the Y-BOCS self-report version at
admission might be systematically underestimated (Hauschildt et al.,
2019). Second, it might also be that reductions in obsessive-compulsive
symptoms may be overestimated if the interview is conducted by the
patients’ therapists who are not blinded to the treatment.

4.4. Clinical implications

The current study documents large symptom reductions in persons
with OCD when they are treated with multimodal (partial) hospitalized
programs and these treatment effects seem to remain stable after
discharge. Such treatment options are currently recommended in
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treatment guidelines when prior treatments have been unsuccessful or
when suitable guideline-based outpatient treatment is not available
(DGPPN, 2022). Thus, a future avenue would be to test whether the
benefits of such treatments (i.e., large symptom reductions) outweigh
their costs (e.g., financial costs). If so, (partial) hospitalized treatments
for OCD may be recommended earlier in future revisions of treatment
guidelines. Yet, it should be noted that the current study only tested
treatment effects without comparisons to alternative treatments. For
example, a crucial issue when comparing “real world” effects of outpa-
tient versus day-patient/inpatient treatment is that patients differ in
certain characteristics (e.g., symptom severity, number of prior unsuc-
cessful treatments). Thus, it is important that future studies that contrast
these different treatment options do this in randomized controlled trials
in order to remove such baseline differences and to carry out
cost-benefit-analyses.

4.5. Limitations

Naturally, interpretation of the current findings is limited to data of
original research studies which are already published. Yet, there may be
a reporting bias as many hospitals which offer inpatient, residential, or
day-patient treatment for persons with OCD are not interested in pub-
lishing the data of their patients in the form of studies. Accordingly, it
can be assumed that there may be much more data on the research
question of the current systematic review and meta-analysis which we
could not include as it is not published. Another limitation is that in
earlier studies, persons with hoarding disorder were included as this
diagnosis belonged to the OCD category in the DSM-IV (Mataix-Cols and
Pertusa, 2012). Thus, it is possible that the effect shown in this
meta-analysis might be even higher if patients with hoarding disorder
were excluded. Moreover, in the analyses, we were not able to control
for psychopharmacological medication as this was only reported un-
systematically in the included studies and there was only one study
which did not use any psychopharmacological medication (Voderholzer
et al., 2013). Although we could not include psychopharmacological
medication in moderator analyses, it can be noted that the effect size
reported in Voderholzer et al. (2013) was in the upper third of the
largest effect sizes (Fig. 4). As a future direction, we would therefore
suggest to report prescribed medication more transparently in future
studies so that calculation of moderator analyses is possible in future
meta-analyses.

Furthermore, we could not calculate moderator analyses for the ef-
fect from discharge to follow-up as the number of studies that reported
follow-up data was too little for those analyses. Hence, future original
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research studies assessing the effect of inpatient, residential, or day-
patient treatment in persons with OCD might also collect follow-up
data after discharge as this time period is especially important in re-
gard of potential relapses and it is of particular interest if reductions in
symptom severity can be maintained. Furthermore, interpretation of the
current results is limited to studies and treatments in the USA and
Europe and may not translate to other parts of the world or persons from
other than WEIRD nations. Specifically, only three studies were included
from Australia and Asia (India) and no studies from South America or
Africa. Thus, there is an urgent need to conduct studies on treatment
effects for OCD in these regions, which can then be included in future
meta-analyses.

5. Conclusions

This systematic review and meta-analysis showed that inpatient,
residential, and day-patient treatment is a promising treatment option
for persons with OCD. By undergoing this treatment, persons with OCD
can achieve large reductions in OCD symptom severity which can be
maintained for a longer period of time after discharge from the hospital.
While larger treatment effects can be observed when obsessi-
ve-compulsive symptoms are assessed with the interview version of the
Y-BOCS than when self-report questionnaires are used, the current
meta-analysis also shows that certain sociodemographic variables and
treatment duration do not explain heterogeneity in the treatment effect
across studies and, thus, that inpatient, residential, and day-patient
treatment for OCD seems to be effective independent of patients’ age,
sex, location, and length of stay. Besides OCD symptom reductions,
future meta-analyses might also assess effects of inpatient, residential, or
day-patient treatment on quality of life, comorbidity rates, and social
participation.
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