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ABSTRACT
Introduction  While cognitive-behavioural therapy (CBT) 
for obsessive-compulsive disorder (OCD) and anxiety 
disorders (ADs) has been proven to be effective and is 
commonly recommended, a considerable proportion of 
patients remain symptomatic, do not respond to treatment 
or discontinue it. Thus, augmentation strategies aimed 
at enhancing CBT outcomes are essential to reduce the 
burden of OCD and ADs on patients and society. Various 
augmentation strategies for CBT in OCD and ADs have 
been investigated, yet it remains unclear if they show 
robust beneficial effects beyond first-line CBT. With this 
systematic review and meta-analysis, we will provide 
an overview and critically assess the efficacy of non-
pharmacological augmentation strategies in addition to 
first-line CBT treatment for symptom reduction, response 
rates and dropout rates in individuals with OCD or ADs.
Methods and analysis  We will screen PubMed, Embase, 
PsycArticles, PsycInfo, CINAHL, PSYNDEX and Cochrane 
Register of Controlled Trials without restrictions on 
publication dates or languages. Additionally, forward, 
and backward searches of included studies and 
systematic reviews will be conducted. Two reviewers 
will independently screen the studies, extract data and 
assess the methodological quality of the studies. We 
will exclusively include randomised controlled trials. 
The primary outcomes will be symptom severity and 
response rates. Dropout rates will serve as a secondary 
outcome. Moreover, we will provide a narrative review of 
the results. We will use subgroup and meta-regression 
analyses to identify potential moderators and sources of 
between-study heterogeneity. We will use the Grading 
of Recommendations Assessment, Development and 
Evaluation system to assess the overall quality of evidence.
Ethics and dissemination  Ethical approval is not 
required. Results will be published in a peer-reviewed 
journal.
PROSPERO registration number  CRD42024561027.

INTRODUCTION
Rationale
Obsessive-compulsive disorder (OCD) and 
anxiety disorders (ADs) are widespread, 
often persistent and functionally impairing 
mental disorders with severe implications for 

patients’ quality of life and the healthcare 
system in general.1–6 OCD affects 0.7%–1.2% 
of the adult population considering the 
12-month prevalence, and between 2.3% and 
3.5% taking into account the lifetime preva-
lence.6–8 ADs represent the most pervasive 
group of mental disorders, with a 12-month 
prevalence ranging between 8.4% and 21.3% 
and a lifetime prevalence of up to 33.7%.6 9 
Individuals with OCD or ADs share similar 
symptoms; both often experience recur-
ring fearful thoughts, and exhibit avoidant 
and reassuring behaviours.10 These symp-
tomatic similarities lead to similar first-line 
treatments. Considering these similarities, 
focusing on OCD and ADs together might 
provide valuable insights when studying and 
refining treatments.

Besides serotonin reuptake inhibitors 
(SSRIs), cognitive-behavioural therapy (CBT) 
is often referred to as the treatment of choice 
for OCD and ADs, with exposure methods 
and cognitive restructuring methods being 
applicable and commonly used to treat both 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Including only randomised controlled trials (RCTs) 
reduces bias and enhances the reliability of our 
findings.

	⇒ We will use subgroup and meta-regression analyses 
to explore potential moderators and heterogeneity, 
strengthening the robustness of our results.

	⇒ We evaluate multiple key outcomes—symptom 
reduction, response rates and dropout rates—to 
broaden the scope of our analysis.

	⇒ Adherence to Preferred Reporting Items for 
Systematic Review and Meta-Analysis Protocols 
guidelines ensures transparency and methodologi-
cal rigour.

	⇒ Limiting the review to RCTs may reduce gener-
alisability by excluding insights from other study 
designs.
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disorders.11 In meta-analyses, CBT revealed large effects 
for OCD compared with waitlist control and placebo 
conditions,12 13 as well as large effects for ADs compared 
with waitlist and small to moderate effects compared 
with care-as-usual or pill placebo conditions.14 Moreover, 
CBT shows stable moderate effects on anxiety symptoms 
within 12 months after treatment completion.15 In line 
with these findings, national healthcare guidelines for the 
treatment of OCD and ADs recommend CBT as a first-
line treatment besides SSRIs.16–18

However, not all patients benefit from CBT and many 
patients with OCD or ADs continue to experience consid-
erable symptoms even after treatment. This is problematic 
since greater symptom severity is associated with reduced 
quality of life and increased functional impairment in 
OCD-patients19 as well as with reduced quality of life, 
higher comorbidity rates and greater clinical burden in 
patients with ADs.20 21 A substantial proportion of patients 
do not show a clinically meaningful response to CBT, with 
a recent meta-analysis reporting response rates around 
38%–43% for OCD and 28%–41% for ADs, varying by the 
CBT-method used.22 While methodological differences 
(eg, regarding the definition of response) across studies 
contribute to varying rates, the issue of non-response 
appears more substantial than commonly recognised.23 
Similarly, estimates of patients discontinuing CBT range 
from around 11%–19% for OCD13 24 25 and 15%–20% 
across ADs.25 26 This poses a major problem, as the 
majority of OCD patients discontinuing CBT is unlikely 
to experience clinically significant benefits.24 Further-
more, attending more CBT sessions has been shown to 
reduce both symptoms and functional disability among 
AD patients.27 Thus, it is crucial to investigate why symp-
toms persist and why some patients do not respond or 
discontinue treatment. Based on these findings, treat-
ment approaches need to be re-evaluated and improved 
accordingly. While machine learning approaches are 
promising in predicting treatment outcomes of psycho-
therapy,28–30 recent research has also focused on the 
enhancement of first-line treatment efficacy through 
separate additional treatment components, known as 
augmentation strategies.

A variety of augmentation strategies for CBT targeting 
OCD and ADs have been explored. Besides pharmaco-
logical strategies (like D-cycloserine or SSRIs), studies 
focused on non-pharmacological augmentation such as 
attention bias modification (ABM), transcranial direct 
current stimulation, aerobic exercise, interpretation 
training, family involvement or motivational interviewing. 
First meta-analytical findings suggest that integrating 
CBT with psychosocial augmentation strategies, such as 
involving family members or implementing motivational 
interviewing, is beneficial to further reduce symptoms of 
OCD.31 The improved efficacy through these augmen-
tation strategies beyond CBT was most pronounced in 
trials involving individuals with heightened severity of 
OCD symptoms at baseline and when administered sepa-
rately from the CBT sessions.31 Involving relatives of OCD 

patients in family therapy or groups likely improves family 
functioning (eg, by reducing accommodation behaviours) 
enhancing the efficacy of CBT.32 33 Motivational inter-
viewing might enhance CBT outcomes by addressing 
patients’ ambivalence about treatment, boosting their self-
efficacy, helping them confront anxiety during exposure 
and response prevention exercises, clarifying the long-
term relief from avoiding rituals and supporting consistent 
completion of homework assignments.34 35 While sugges-
tions exist, the precise ways these strategies augment CBT 
are not yet fully understood. Considering that the average 
effect of CBT is already moderate to high, despite a rather 
limited response rate, it is particularly important to test 
for improvements in response rate in addition to effect 
sizes. Furthermore, recent research36 37 and advances 
in the field have refined the conceptualisation of CBT 
augmentation for OCD patients. Regarding ADs, a meta-
analysis focusing on ABM in addition to CBT showed 
small effects on clinician-rated symptoms, while effects 
on self-rated and parental-rated symptoms remained 
non-significant.38 Hang et al38 highlight that models by 
Beck and Clark39 or Mogg and Bradley40 both assume 
bottom-up (stimulus-driven) and top-down (cognitively 
driven) processes to contribute to anxiety. Therefore, 
combining CBT and ABM is promising because it involves 
both cognitive processes. Interestingly, this meta-analysis 
suggests that using ABM with CBT in the same session 
is more effective than applying them separately.38 To the 
best of our knowledge systematic reviews on different 
non-pharmacological augmentation in addition to CBT 
for ADs do not exist. As outlined, early meta-analytical 
results focused on symptom reduction, leaving response 
and dropout rates unexamined.31 38 Considering them 
might clarify who benefits from augmentation strategies: 
are augmentation strategies only effective for patients 
who would already complete the first-line treatment and 
show a clinically meaningful response, or can they help 
those who would otherwise discontinue or not respond? 
Although some studies report promising results for OCD 
and ADs,32 35–37 41 42 the efficacy of non-pharmacological 
strategies augmenting CBT for these patients with similar 
symptoms (eg, avoidant and reassuring behaviours) and 
first-line treatment (eg, exposure methods) has not yet 
been jointly investigated. Given that similar psychothera-
peutic methods aid both OCD and AD patients, it appears 
reasonable that augmentation strategies with similar char-
acteristics might be beneficial to both. In summary, we 
plan to update and extend existing systematic reviews on 
augmentation strategies in addition to CBT, focusing on 
non-pharmacological strategies for OCD and ADs.

Objectives
We will provide healthcare policymakers, practitioners 
and researchers with a thorough overview of the existing 
state of knowledge within the expanding domain of non-
pharmacological augmentation in the first-line treatment 
(CBT) of OCD and ADs. We aim to systematically review 
and meta-analyse the efficacy of non-pharmacological 
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augmentation strategies administered in addition to 
CBT for symptom reduction, improvement of response 
rates (primary outcomes) and lower dropout rates 
(secondary outcome) in individuals diagnosed with 
OCD and ADs. Hence, our research aims to answer the 
following questions: (1) what characterises existing 
non-pharmacological augmentation strategies in terms 
of modality, content, mechanisms addressed, applica-
tion methods and intended health implications?, (2) do 
non-pharmacological augmentation strategies improve 
symptom severity, response rates and dropout rates? and 
(3) which factors moderate the effects and explain sources 
of between-study heterogeneity (eg, patients’ diagnoses, 
treatment resistance at baseline, CBT method used, age, 
proportion of female participants, proportion of medi-
cated participants, dosage of both treatment components 
(CBT and augmentation), different delivery formats and 
characteristics of the specific augmentation strategy)?

METHODS
We prepared this protocol in adherence to the Preferred 
Reporting Items for Systematic Review and Meta-Analysis 
Protocols (PRISMA-P).43 A completed PRISMA-P check-
list including recommended items for a systematic review 
protocol is available in online supplemental material. The 
subsequent systematic review and meta-analysis report 
will conform to the guidelines outlined in the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA).44 This study protocol has been registered 
on the International Prospective Register of Systematic 
Reviews platform. The study is planned to commence in 
September 2024 and conclude in January 2025.

Eligibility criteria
Population
Eligible study samples will include individuals who meet 
the diagnostic criteria of the Diagnostic and Statistical 
Manual of Mental Disorders or the International Clas-
sification of Diseases for OCD, panic disorder, agora-
phobia, social anxiety disorder, generalised anxiety 
disorder or specific phobia. We will include samples 
receiving no or consistent psychotropic medication. 
Therefore, samples with changes in their psychotropic 
medication during the trial will be excluded. We will also 
exclude trials involving non-clinical samples or undiag-
nosed patients. The inclusion and exclusion criteria are 
listed in table 1.

Interventions
We will include all non-pharmacological augmentation 
strategies that are administered in addition to a first-line 
CBT. Pharmacological augmentation strategies will be 
excluded. We define augmentation strategy as any non-
pharmacological intervention ‘delivered prior to, concur-
rently, or after a first line […] treatment, where the focus 
of the augmentation was to improve […] symptoms and/
or improve readiness for treatment, engagement, or 
retention in the first-line treatment’.45

Study designs and comparators
We will include randomised controlled trials (RCTs) 
comparing CBT with CBT plus an augmentation strategy. 
Comparison conditions may encompass an active control 
component in addition to CBT or not.

Table 1  Inclusion and exclusion criteria

Criterion Inclusion criteria Exclusion criteria

Population Patients diagnosed with OCD or AD receiving 
CBT and no or consistent psychotropic 
medication

Non-clinical samples, undiagnosed patients, 
patients with changes in their psychotropic 
medication during the study

Intervention Interventions augmenting CBT with non-
pharmacological treatments

Interventions augmenting CBT with 
pharmacological treatments

Comparator CBT only or CBT with active control condition 
(augmentation placebo)

Augmentation strategy only

Outcomes OCD or AD symptoms measured with validated 
self-reports and/or clinician rated quantitative 
measures at postintervention and response rates 
(primary outcomes), dropout rates (secondary 
outcome)

OCD or AD symptoms measured with self-
reports without validation

Study RCTs (with and without active control condition in 
addition to CBT)

Non-randomised trials, including non-controlled 
before–after studies, case–control studies, 
single case studies, clinical case studies, 
qualitative studies

Language All languages None

Publication date All dates None

AD, anxiety disorder; CBT, cognitive-behavioural therapy; OCD, obsessive-compulsive disorder; RCT, randomised clinical trial.
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Outcome measures
The first primary outcome will be symptom severity of 
OCD or AD at postintervention, assessed using vali-
dated measures. If more than one measure of symptoms 
is reported, we will prioritise the outcome defined as 
primary outcome. If unclear, we will prioritise clinician-
rated (eg, Hamilton Anxiety Rating Scale46 or Yale-
Brown Obsessive Compulsive Scale47) over self-reported 
measures. Furthermore, as a second primary outcome, 
we will assess differences in response rates using symptom 
reduction in OCD and AD. We will define patients as 
responders if they achieve at least a 50% reduction48 49 
in AD symptoms or a 35% reduction in OCD symptoms50 
from baseline to postmeasurement. Following Cuijpers et 
al,22 we will estimate response rates using the validated 
method by Furukawa et al.51 This method addresses 
the high heterogeneity in response definitions across 
studies,23 facilitating a more standardised comparison. 
To verify the robustness of our results, we will conduct a 
sensitivity analysis using the study authors’ definitions of 
response. The secondary outcome will be dropout rates, 
specified as reported by the authors. If it is unspecified, 
we will contact the authors and calculate it based on the 
most used definition of the other studies included in this 
review.

Search strategy
We will systematically search PubMed, Embase via OVID, 
EBSCOhost (including PsycArticles, PsycInfo, CINAHL 
and PSYNDEX) and Cochrane Register of Controlled 
Trials. We will apply a sensitivity-optimised search strategy 
without restrictions regarding publication languages or 
dates. The search terms will be related to (1) obsessive-
compulsive or ADs, (2) CBT, (3) augmentation and 
(4) RCT, using text words and controlled vocabu-
lary (including MeSH terms). All search strategies are 
provided in online supplemental material. In addition, we 
will conduct backward citation searches for all included 
studies and relevant reviews and meta-analyses, along-
side forward citation searches. If access to the full text of 
references is unavailable, we will contact the authors of 
these studies and await their response for 2 months. To 
include potential unpublished data, we will contact the 
corresponding authors of all included studies to inquire 
whether they have or know of any additional unpublished 
data. Furthermore, we will reach out to authors of pre-
registrations (eg, registered on ​clinicaltrials.​gov) and 
study protocols identified during the search.

Study selection
Two reviewers (JT and TL) will independently conduct 
a software-based screening of titles and abstracts. Full 
texts will be obtained if at least one reviewer considers 
that an article meets the inclusion criteria. Subsequently, 
both reviewers will independently assess the eligibility of 
individual references through comprehensive full-text 
screening. All reasons for exclusions will be documented. 
In adherence to the PRISMA guidelines,44 we will outline 

the literature search and study selection process in a 
flowchart.

Data extraction
Two reviewers (JT and LM) will autonomously extract 
information from eligible studies using a standardised 
template, piloting and modifying it as needed. We will 
resolve disagreements through discussion and consensus. 
We will extract information on (1) the study: authors, 
publication year, country, type of control, CBT methods 
used, inclusion and exclusion criteria, (2) the sample: 
sample size at pre-, post- and follow-up measurement, 
age, sex, ethnicity, diagnosis, treatment resistance at 
baseline, comorbidity, medication, (3) the intervention 
and comparator: type of implemented augmentation 
strategy, delivery format, duration (timespan), duration 
of an average session, number of sessions, frequency of 
sessions, schedule (prior to, concurrently or after CBT), 
use of measurement tools for intervention integrity 
including adherence to the protocol and to assess the 
clinical and programme experience of the facilitating 
therapist, adverse events and (4) the outcomes: measure 
of symptom severity, means and SDs of symptom severity 
of OCD and ADs at pre-, post- and follow-up measure-
ment, response rates (including the definition used in 
the respective study and absolute numbers of response/
non-response) and dropout rates (including the defini-
tion used in the respective study and absolute numbers 
of completing/discontinuing patients). The extracted 
data will be entered into the statistical software RStudio.52 
In instances of incomplete data, we will reach out to the 
respective study authors and await their response for a 
duration of 2 months.

Risk of bias and quality assessment in individual studies
Two reviewers (JT and TL) will independently assess 
the studies for their risk of bias. Cases of discrepancy 
will be resolved through discussion and consensus. Any 
remaining discrepancies will be addressed and resolved 
through discussion with a third reviewer (JCF). Bias 
of included RCTs will be evaluated using the second 
version of the Cochrane risk-of-bias assessment tool for 
randomised trials (RoB2).53 RoB2 assesses bias in five 
domains: (1) bias arising from the randomisation process, 
(2) deviations from intended interventions, (3) missing 
outcome data, (4) measurement of the outcome and (5) 
selection of the reported result. Within each domain, the 
risk of bias is rated as ‘low risk of bias’, ‘some concerns’ 
or ‘high risk of bias’. In addition to the domain-specific 
judgements, a corresponding overall risk-of-bias for each 
outcome will be derived.

Risk of bias across studies
To evaluate a potential publication bias we will visually 
scrutinise the funnel plots for asymmetry,54 55 compute 
Rosenthal’s fail-safe N,56 conduct Egger’s tests57 and 
conduct the ‘trim and fill procedure’.58 We will use the 
Grading of Recommendations Assessment, Development 
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and Evaluation (GRADE) approach59 to assess the overall 
quality of evidence. With GRADE the overall quality of 
evidence is rated as ‘high’, ‘moderate’, ‘low’ or ‘very low’ 
for each outcome.

Data synthesis
Quantitative and narrative synthesis approach
Anticipating diverse characteristics in augmentation 
strategies, which might result in noteworthy heteroge-
neity, we will conduct random-effects meta-analyses. For 
the primary outcomes, we will calculate pooled Hedges’ 
g60 as a measure of the standardised mean difference in 
OCD/AD symptom severity at postintervention as well 
as the pooled ORs for differences in response rates. For 
the secondary outcome, we will calculate pooled ORs for 
differences in dropout rates. We will calculate all effect 
sizes along with their 95% CIs and corresponding p values. 
Sensitivity analyses will be performed regarding outliers, 
follow-up, study sample (intention-to-treat/completing 
participants) and risk of bias. We will identify outliers 
using the ‘non-overlapping CI approach’.61 We will 
assess between-study heterogeneity among the included 
studies using the Q-test and I² statistics.62 According to 
the Cochrane Handbook, I² values will be interpreted 
as unimportant (I²<40%), moderate (30%–60%), 
substantial (50%–90%) or considerable heterogeneity 
(75%–100%).63 Moreover, we will calculate the predic-
tion interval, as a range into which the true effect size 
of 95% of all populations will fall.64 Sources of between-
study heterogeneity will be explored by subgroup and 
meta-regression analyses. Subgroup analyses will be 
conducted if a total of ten studies are available, with 
each subgroup requiring a minimum of three studies.65 
We prespecify subgroup analyses on patients’ diagnoses, 
treatment resistance at baseline, CBT method used, age, 
different delivery formats and characteristics of augmen-
tation approaches. We will refine subgroup criteria and 
might add post-hoc analyses as data on augmentation 
strategy characteristics or delivery formats become avail-
able throughout the process. Meta-regression analyses 
will be performed if at least 10 studies are available.63 We 
prespecify meta-regression analyses to evaluate how the 
proportion of female participants, proportion of medi-
cated participants and dosage of both treatment compo-
nents (CBT and augmentation) may moderate the effect. 
If the number of studies available for the subgroup and 
meta-regression analyses is insufficient (ie, fewer than 
10 times the number of subgroup and meta-regression 
analyses), they will be conducted as exploratory and 
hypothesis-generating, rather than conclusive. This 
limitation will be carefully considered when interpreting 
the results, and the findings will be framed as preliminary 
insights to guide future research. Finally, we will conduct 
a narrative synthesis of the study characteristics. We will 
provide a comprehensive presentation of the results in 
all relevant areas using a ‘Summary of findings’ table. All 
analyses will be conducted in RStudio.52

A priori power calculation
We conducted an a priori power analysis to evaluate the 
feasibility of detecting clinically meaningful effects within 
the expected constraints of our meta-analysis, including 
the small number of studies, limited sample sizes and 
high heterogeneity. This allows us to better understand 
the potential limitations of our findings and ensures that 
our interpretations remain appropriately cautious. To 
address the difficulties of estimating precise values in this 
emerging field we decided to use conservative parame-
ters. We aimed to detect a clinically relevant effect size of 
0.2, setting the significance level at 0.05 for a one-sided 
test. Anticipating large heterogeneity across studies, we 
used a random-effects model and estimated the between-
study variance following the guidelines by Hedges and 
Pigott66 as suggested by Harrer et al.61 We expected to 
include at least 10 studies, each with at least 20 partic-
ipants per group. The power analysis, conducted using 
the ‘power.analysis’ function from the dmetar package67 
in RStudio,52 yielded an estimated power of 0.29. This 
suggests that, given these conservative parameters, the 
meta-analysis may have limited ability to detect small 
effects, reinforcing the need to interpret the findings 
cautiously.

Patient and public involvement
The study design as well as conduct, reporting or dissem-
ination plans will not incorporate input or involvement 
from patients or the public.

ETHICS AND DISSEMINATION
Ethical clearance is deemed unnecessary for this study as 
it involves the analysis of published studies and does not 
include the collection of primary data or direct involve-
ment of human participants. The results will undergo 
dissemination through a peer-reviewed scientific journal.
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