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A B S T R A C T   

Introduction: Despite remotely-delivered cognitive behavioural therapy (CBT) being an emerging field, the evi
dence of its efficacy in obsessive-compulsive disorder (OCD) is limited. We aimed to estimate the efficacy of 
remotely-delivered CBT for OCD, compared to face-to-face CBT and non-CBT control conditions. 
Methods: Randomised clinical trials (RCTs) identified through a systematic literature search of PubMed, Ovid/ 
PsychINFO and Web of Science until 21/06/2021. Eligible studies included individuals with OCD evaluating at 
least one form of remotely-delivered CBT versus a control condition. Random-effects meta-analyses, sub- 
analyses, meta-regressions, heterogeneity analyses, publication bias assessment and quality assessment. 
Results: Twenty-two RCTs were included (n = 1796, mean age = 27.7 years, females = 59.1 %). Remotely- 
delivered CBT was more efficacious than non-CBT control conditions for OCD symptoms (g = 0.936 95 % CI 
= 0.597-1.275, p < .001), depressive symptoms (g = 0.358, 95 % CI = 0.125-0.590, p = .003) and anxiety 
symptoms (g = 0.468, 95 % CI = 0.135-0.800, p = .006). There were no significant differences in efficacy be
tween remotely-delivered CBT and face-to-face CBT for OCD symptoms (g = − 0.104 95 % CI = − 0.391-0.184, p 
= .479), depressive symptoms (g = 0.138, 95 % CI = − 0.044-0.320, p = .138), anxiety symptoms (g = 0.166, 95 
% CI = − 0.456-0.780, p = .601) or quality of life (g = 0.057, 95 % CI = − 0.178-0.292, p = .489). Higher baseline 
severity of OCD symptoms was associated with a lower efficacy of remotely-delivered CBT compared to face-to- 
face CBT (β = − 0.092, p = .036). The quality of the included studies was mostly identified as “low risk of bias” 
(45.5 %) or “some concerns” (45.5 %). 
Limitations: Heterogeneity and limited evidence for some outcomes. 
Conclusions: Remotely-delivered CBT appears efficacious in reducing OCD symptoms and other relevant out
comes and is therefore a viable option for increasing treatment access. Preliminary evidence suggests some in
dividuals with severe OCD may benefit more from face-to-face than remotely-delivered CBT.   

1. Introduction 

Obsessive-compulsive disorder (OCD) is a common condition 

characterised by unwanted, recurrent thoughts (obsessions) and time- 
consuming, repetitive behaviours (compulsions) which cause clinically 
significant distress and/or substantial functional impairment (American 
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Psychiatric Association, 2013; World Health Organization, 2018). 
Cognitive behavioural therapy (CBT) is a well-established, first-line 
intervention for individuals with OCD (NICE, 2005). However, major 
barriers to accessing CBT for OCD sufferers have been identified. Only a 
minority of patients access CBT (Kohn et al., 2004), typically after very 
long delays (García-Soriano et al., 2014). Indeed, OCD is associated with 
greater delays in accessing treatment than many other psychiatric dis
orders, which is concerning, not least because illness duration is pre
dictive of poorer outcomes (Albert et al., 2019; Micali et al., 2010; Zheng 
et al., 2021). Barriers to accessing CBT include inconvenience, 
geographical distance, financial costs and cultural beliefs (Kataoka et al., 
2002; Marques et al., 2010), as well as service-related factors such as 
limited therapist availability and lack of adequate training/expertise 
(Keleher et al., 2020; Nair et al., 2015). The remote (e.g., online) de
livery of CBT has the potential to significantly improve access to clinical 
care for patients with OCD for a wide range of reasons. For example, 
remotely-delivered CBT overcomes the burden of travelling to ap
pointments and reduces family barriers. It may also be associated with 
less stigma than attending a mental health clinic. In addition, remotely- 
delivered CBT often incorporates self-help materials and involves less 
direct contact with therapists and fewer service resources than face-to- 
face CBT, making it more scalable. However, it may also be associated 
with significant costs and accessibility issues (for instance, with families 
without access to internet). Face-to-face CBT typically involves sharing a 
physical space with the therapist and is associated with increased 
clinician time (Andrews et al., 2018). 

Over the last decade, there has been burgeoning interest in remotely- 
delivered CBT for OCD. Several reviews have been conducted in an 
attempt to synthesise the literature, including those summarizing out
comes from uncontrolled clinical trials (Wootton, 2016). To our 
knowledge, only two previous meta-analyses have focussed exclusively 
on randomised controlled trials (RCTs) of remotely-delivered CBT for 
OCD (Dèttore et al., 2015; Hoppen et al., 2021), which are more 
methodologically robust and have a lower risk of bias than uncontrolled 
trials. Both meta-analyses found that remotely-delivered CBT for OCD 
resulted in a significant decrease in OCD symptoms relative to control 
conditions, with large (d = 0.82) (Dèttore et al., 2015) and moderate (g 
= 0.59) (Hoppen et al., 2021) effect sizes, respectively. Moreover, 
neither study found statistically significant differences between 
remotely-delivered and face-to-face interventions, suggesting that on 
average the two modes of delivery are equivalent. 

Despite the encouraging evidence for remotely-delivered CBT for 
OCD, there are several limitations of the previous meta-analyses that 
should be noted. First, across both meta-analyses, all but one of the RCTs 
that were included were based on adult samples. It cannot be assumed 
that findings would generalise to young people, given that there are 
potential differences in engaging and communicating with young people 
versus adults. Furthermore, CBT for OCD in young people often requires 
a high level of family involvement in order to optimise outcomes 
(McGrath and Abbott, 2019), which could be harder to achieve 
remotely. Second, the previous meta-analyses of RCTs have been rela
tively narrow in their scope, and included a small number of studies 
(Dèttore et al., 2015) or focussed exclusively on low intensity in
terventions and did not include high intensity remotely-delivered in
terventions (e.g. real-time CBT delivered via videoconferencing) 
(Hoppen et al., 2021). Also, they focussed mainly on OCD symptoms and 
not other relevant outcomes such as depressive symptoms, anxiety 
symptoms or quality of life (Hoppen et al., 2021). This is important 
because telephone and video CBT for OCD have become the main mode 
of delivery in many clinical services since the COVID-19 pandemic 
(Wheaton et al., 2021), and have been recommended when in person 
treatment is not possible (Fineberg et al., 2020; Jassi et al., 2020). Third, 
there is limited evidence on the efficacy for other outcomes including 
depressive symptoms, anxiety symptoms or quality of life. One of the 
previous meta-analyses found that remotely-delivered CBT was not 
efficacious for depressive symptoms in OCD (Dèttore et al., 2015) but 

beyond this no secondary outcomes have been examined. Fourth, little 
attention has been given to the factors that predict response to remotely- 
delivered CBT (Dèttore et al., 2015; Hoppen et al., 2021). There is sig
nificant heterogeneity in outcomes following remotely-delivered CBT 
for OCD, and understanding the predictors of response to remotely- 
delivered CBT is crucial in order to inform clinical decision-making. 
For face-to-face CBT, a range of characteristics have been shown to 
predict outcomes in OCD including illness severity, functional impair
ment, poor insight, externalizing symptoms and family accommodation 
(Garcia et al., 2010). Further research is needed to establish the factors 
that predict response to remotely-delivered CBT. 

In summary, there is a need for an up-to-date synthesis of the liter
ature on remotely-delivered CBT for OCD, especially given that a) this 
field is rapidly evolving, and b) there has been increasing reliance on this 
mode of delivery since the COVID-19 pandemic. The current meta- 
analysis aimed to provide a comprehensive evaluation of the efficacy 
and acceptability of remotely-delivered CBT for OCD symptoms and 
other secondary outcomes compared to both face-to-face CBT and non- 
CBT based control conditions. We further evaluated a wide range of 
predictors of response to interventions to disentangle any differences in 
efficacy observed. 

2. Methods 

The protocol for this study was registered on PROSPERO 
(CRD42021267447). This study was conducted in accordance with the 
PRISMA 2020 item checklist (Page et al., 2021) (eTable 1). 

2.1. Literature search and selection criteria 

A systematic search strategy was used to identify relevant articles, 
and a two-step literature search was implemented by two independent 
researchers (GSP, APS). PubMed, Ovid/PsychINFO and Web of Science 
database (all databases) were searched from inception until the 21st of 
June 2021. Web of Science database incorporates the Web of Science 
Core Collection, BIOSIS Citation Index, KCI-Korean Journal Database, 
MEDLINE, Russian Science Citation Index, and SciELO Citation Index. 
The following search terms were applied: (“Obsessive Compulsive Dis
order” OR “obsessive-compulsive disorder” “OCD” OR “obsess*” OR 
“compuls*”) AND (“telehealth” OR “telepsychiatry” OR “tele
psychology” OR “telemental” OR “teletherapy” OR “telemedicine” OR 
“internet” OR “telecommunication” OR “online therapy” OR “tele
phon*” OR “computer” OR “remote” OR “web based” OR “phone” OR 
“mobile” OR “email” OR “online” OR “videoconfer*” OR “bibliotherapy” 
OR “iCBT”). Articles identified were screened as abstracts, and after the 
exclusion of those which did not meet our inclusion criteria, the full texts 
of the remaining articles were assessed for eligibility and decisions were 
made regarding their inclusion in the review. We manually searched 
Cochrane Central Register of Reviews and OpenGrey for grey literature. 
We completed our search by reviewing the references of previously 
published articles and extracting any additional relevant titles. 

Studies included were: a) randomised controlled clinical trials, b) 
including individuals with an established OCD diagnosis (any age), c) in 
which at least one of the treatment arms includes remotely-delivered 
CBT (e.g. internet- or telephone-delivered treatment), d) with at least 
one intervention and one control group (either i) face-to-face CBT or ii) 
other control conditions including treatment as usual, waitlist or others), 
e) evaluating the efficacy of the intervention group on mental health 
outcomes or acceptability (see below and in eMethods 1), f) providing 
either raw results on those outcomes for both groups or providing 
computed effect sizes on the difference between the groups, g) published 
in English. Exclusion criteria were: a) observational cohorts, reviews, 
qualitative studies, commentaries, clinical cases, or study protocols, b) 
open-label studies and observational studies, c) studies including in
dividuals without established OCD according to DSM/ICD or equivalent 
criteria, d) studies without a comparison group, e) studies in another 
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language other than English, f) overlapping studies for the same 
outcome (several studies from the same cohort could be included if they 
provided complimentary data for several mental health outcomes). 
When overlap was found, the study with the largest sample size was 
selected to increase the statistical power of our analyses. 

2.2. Data extraction 

Two researchers (UP, APS) independently extracted data from all 
included studies, into a database. This database was cross-checked by a 
third author (GSP). Summary of variables included: first author and year 
of publication, country, continent, design, age (mean ± SD and range), 
sex (% females), sample size for each group, intervention content, 
intervention duration, level of contact (see eMethods 2), content of the 
control group (face-to-face CBT or non-CBT control conditions including 
waitlist, treatment as usual or other interventions, see below), outcome, 
outcome measure/instrument, instrument content, intervention group, 
number of sessions, mode of administration (virtual/internet vs tele
phone), comparison group (waitlist vs treatment as usual vs other), 
parental involvement (reported vs not reported), therapy involvement 
(time per week), family history, concurrent psychoactive medication (% 
exposure to antidepressants, % exposure to antipsychotic medication), 
previous psychological intervention, outcomes (OCD symptoms, 
depressive symptoms, anxiety symptoms, functioning, quality of life) 
outcome results (mean ± SD before and after the intervention for 
continuous variables, % at follow-up for categorical variables), attrition 
rate (% dropout), and quality assessment (see below). 

2.3. Strategy for data synthesis 

The primary meta-analytical outcome was the efficacy of remotely- 
delivered CBT for OCD symptoms, compared to control conditions 
(waitlist, treatment as usual, others) and face-to-face interventions. 
Secondary outcomes included the efficacy of remotely-delivered CBT for 
other mental health outcomes (depression, anxiety, quality of life) and 
acceptability defined as the dropout rates of remotely-delivered CBT 
compared to the control conditions (face-to-face CBT and other control 
conditions independently, as with the other outcomes). A threshold of 
three studies was established as the minimum to conduct a meta- 
analysis. 

We calculated Hedges' g (95 % CI) as the primary effect size to 
evaluate the efficacy of the telehealth interventions compared to face-to- 
face interventions and other control conditions. We chose a pre-post 
correlation of 0.5 for our analyses. For the drop-out rates, the effect 
size was the % of attrition (95 % CI). 

We carried out our subgroup meta-analyses and meta-regressions for 
OCD symptoms and attrition (both comparisons remotely-delivered CBT 
vs control conditions and remotely-delivered CBT vs face-to-face CBT). 
We conducted sensitivity analyses for a) continent (Europe vs Austral
asia vs North America), b) instrument (studies using Children's Yale- 
Brown Obsessive Compulsive Scale-CY-BOCS- vs other instruments), c) 
mode of administration (virtual/internet vs phone), d) comparison 
groups (waitlist group vs treatment as usual vs other), e) parental 
involvement (studies with parental involvement vs non-parental 
involvement/parental involvement not mentioned), f) age range 
(studies conducted in children and adolescents vs studies conducted in 
adults vs both/unclear). An additional sub-analysis g) was carried out 
according to the contact with the therapist in line with previous de
scriptions (see eMethods 2). Our meta-analytical regressions for vari
ables reported in at least seven independent samples (Salazar de Pablo 
et al., 2022) evaluated the association between the efficacy of the 
intervention and (i) amount of therapist input/number of sessions, (ii) 
duration of the intervention, (iii) mean age, (iv) % of females, (v) quality 
of the study, (vi) exposure to antidepressant medication and (vii) 
baseline severity of OCD symptoms. 

Since high heterogeneity was expected, random-effects meta- 

analyses were conducted (DerSimonian and Laird, 1986). The presence 
of publication bias was assessed by inspecting the funnel plots and by 
conducting Egger's test (Egger et al., 1997). This was complemented by 
the “trim and fill” method to correct for the presence of missing studies if 
a risk of publication bias (i.e., small sample bias) was detected. Het
erogeneity among study point estimates was assessed using Q statistics. 
The proportion of the total variability in the effect size estimates was 
evaluated with the I2 index (Lipsey and Wilson, 2000). All p values re
ported in the meta-analysis were two-sided, and the level of significance 
was established at a p < .05. Comprehensive Meta-analysis (CMA) V3 
(Borenstein et al., 2013) was used to perform the analyses. 

2.4. Risk of bias (quality) assessment 

The quality of studies was assessed using the “Cochrane Risk of Bias 
Tool” (RoB2) (Higgins et al., 2011). The overall quality was rated in 
three categories: low risk, some concerns or high risk according to the 
following items: randomisation process, deviations from intended in
terventions, measurement of the outcome and selection of the reported 
result. More details can be found in eMethods 3. 

3. Results 

3.1. Sample characteristics 

The literature search yielded 6,744 citations, of which 100 full-text 
articles were assessed for eligibility. After excluding those not meeting 
the inclusion criteria, 22 studies from 19 samples were included in at 
least one of the individual analyses (Fig. 1). 36.8 % of the samples were 
conducted in children and adolescents. Study characteristics are shown 
in Table 1. 

The overall database, considering all independent studies, comprised 
1796 individuals (939 participants in the remote treatment conditions 
and 847 in the control condition, including patients receiving face-to- 
face CBT as well). Their mean age was 27.7 ± 5.3 years (range 5–80 
years). 59.1 % were females. Most studies were carried out in Europe (n 
= 11, 57.9 %), followed by North America (n = 5, 26.3 %), Australia (n 
= 2, 10.5 %) and finally Asia (n = 1, 5.3 %). The weighted mean 
duration of the follow-up was 37.3 ± 26.6 months (range = 3-192 
months). 36.1 % of the sample was exposed to antidepressant medica
tion. The ratio of exposure to antidepressant medication between the 
remotely-delivered CBT group and the control groups was 1.1. In two 
samples, exposure to antipsychotic medication was an exclusion crite
rion, while in the rest the number of individuals exposed to antipsy
chotic medication was not specified. 56.2 % of the sample had received 
at least one psychological intervention (any) before the study. The ratio 
of exposure to psychological intervention between the remotely- 
delivered CBT group and the control group was 1.1. 

3.2. Quality assessment and publication bias 

The quality of the clinical trials ranged from low risk of bias to high 
risk of bias. Two studies (9.1 %) were rated as “high risk of bias” 
(Salemink et al., 2015; Tolin et al., 2007), 10 (45.5 %) were rated as with 
“some concerns” (Herbst et al., 2014; Hwang et al., 2021; Kenwright 
et al., 2005; Lovell et al., 2017a, 2017b; Lovell et al., 2006; Mahoney 
et al., 2014; McCrone et al., 2007; Schröder et al., 2020; Wootton et al., 
2013) and 10 (45.5 %) were at “low risk of bias” (Andersson et al., 2012; 
Andersson et al., 2015; Aspvall et al., 2021; Comer et al., 2014; Greist 
et al., 2002; Lenhard et al., 2017; Storch et al., 2011; Tie et al., 2019; 
Turner et al., 2014; Vogel et al., 2014) (eTable 2, Fig. 2). 

Asymmetry in the funnel plot was detected for the analysis 
comparing OCD symptoms in remotely-delivered interventions and 
control conditions (eFig. 1). Egger's test was also statistically significant 
(t = 4.733, p = .001). The trim and fill method did not provide adjusted 
values and maintained the same effect size. Publication bias was not 
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detected in either the funnel plot inspection (eFigs. 1–2) or in the Egger's 
test (all p > .05) for any of the other evaluated comparisons (eTable 3). 

3.3. Efficacy of remotely-delivered CBT compared to non-CBT control 
conditions 

Efficacy of remotely-delivered CBT compared to control conditions is 
reported in Table 2, eTable 4, Fig. 3 and eFig. 3. Remotely-delivered CBT 
was more efficacious than control conditions for OCD symptoms, with a 
large effect size (k = 10, n = 1,117, Hedges' g = 0.936 95 % CI = 0.597- 
1.275, p < .001). Similarly, remotely-delivered CBT was more effica
cious than control conditions with respect to secondary outcomes, 
although with smaller effect sizes: depressive symptoms (k = 9, n =
1,1063, Hedges' g = 0.358, 95 % CI = 0.125-0.590, p = .003) and anxiety 
symptoms (k = 3, n = 150, Hedges' g = 0.468, 95 % CI = 0.135-0.800, p 
= .006). Acceptability, as indexed by lack of attrition, was higher in 
individuals receiving remotely-delivered CBT than control conditions (k 
= 10, n = 117, OR = 0.332, 95 % CI = 0.158-0.696, p = .004). Func
tioning and quality of life were not reported by enough studies to 
analyse. Heterogeneity across the included studies was statistically sig
nificant for OCD symptoms (Q = 49.842, I2 = 81.943 % p < .001) and 

depressive symptoms (Q = 20.059, I2 = 60.117 % p = .01) but not for the 
other outcomes. 

3.4. Efficacy of interventions compared to face-to-face CBT 

Efficacy of remotely-delivered CBT compared to face-to-face CBT is 
reported in Table 2, eTable 4, Fig. 4 and eFig. 4. There were no statis
tically significant differences in efficacy between remotely-delivered 
CBT and face-to-face CBT for OCD symptoms (k = 8, n = 530, Hedges' 
g = − 0.104 95 % CI = − 0.391-0.184, p = .479), depressive symptoms (k 
= 6, n = 467, Hedges' g = 0.138, 95 % CI = − 0.044-320, p = .138), 
anxiety symptoms (k = 3, n = 358, Hedges' g = 0.166, 95 % CI = − 0.456- 
0.780. p = .601) or quality of life (k = 3, n = 515, Hedges' g = 0.057, 95 
% CI = − 0.178-0.292, p = .637). There were no statistically significant 
differences in the drop-out rates between individuals receiving 
remotely-delivered CBT and face-to-face CBT (k = 8, n = 530, OR =
1.207, 95 % CI = 0.708-2.057, p = .489). Functional impairment was not 
reported by enough studies to analyse. Heterogeneity across the 
included studies was statistically significant for OCD symptoms (Q =
16.389, I2 = 57.289 p = .022) but not for the other outcomes (p > .05). 

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flowchart outlining study selection process.  
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3.5. Heterogeneity, sub-analysis and meta-regressions 

In the subgroup analyses, CBT delivered virtually or using internet 
was more efficacious than CBT delivered by book or phone in the 
comparison against face-to-face CBT (Q = 5.206, p = .023). There was 
no significant effect on the continent, instrument, mode of administra
tion, comparison group, parental involvement, age range or levels of 
contact (all p > .05, eTable 4). 

In the meta-regression analyses, female sex was found to be associ
ated with higher drop-out rates for remotely-delivered CBT compared to 
control conditions (β = 0.04, p = .04) (eTable 5, eFig. 5). Higher baseline 
severity of OCD symptoms was associated with a lower efficacy of 
remotely-delivered CBT compared to face-to-face CBT (β = − 0.092, p =
.036) (Table 3, eFig. 6). No significant differences were found in any of 
the other meta-regressions (testing the moderating effect of the number 
of sessions, duration of the intervention, age, % females, % exposure to 
antidepressant medication and quality of the study) (all p > .05) 
(Table 3, eTable 5). 

4. Discussion 

To our knowledge, this is the largest meta-analysis of remotely- 

delivered CBT for OCD to date. Furthermore, this is the first meta- 
analysis to examine the efficacy of remotely-delivered CBT for OCD on 
a range of secondary outcomes, and it represents the most comprehen
sive investigation of predictors of treatment response. Results indicated 
that, relative to non-CBT controls, remotely-delivered CBT for OCD is 
efficacious in reducing OCD symptoms, with a large effect size (Hedges' 
g = 0.936). Face-to-face CBT typically involves sharing a physical space 
with the therapist and is associated with moderate (Hoppen et al., 2021) 
to large (Dèttore et al., 2015) effect sizes. We also demonstrated that 
remotely-delivered CBT for OCD is associated with smaller but still 
significant reductions in depressive symptoms (Hedges' g = 0.358) and 
anxiety symptoms (Hedges' g = 0.468). Thus, remotely-delivered CBT 
for OCD appears to improve mental health across multiple domains. 

Importantly, no differences in efficacy were found between 
remotely-delivered CBT and face-to-face CBT for OCD symptoms, 
depressive symptoms, anxiety symptoms or quality of life. This implies 
that for the average patient with OCD, the benefits of CBT are likely to be 
equivalent regardless of whether the treatment is delivered in person or 
remotely. This finding is supported by a previous meta-analysis (Dèttore 
et al., 2015) and a systematic review (Sucala et al., 2012) which found 
no differences in the patient-therapist relationship between remotely- 
delivered CBT and face-to-face therapy. This finding is particularly 

Table 1 
Main characteristics of included studies.  

First author and year of 
publicationa 

Country Age: Mean ± SD 
(range) 

% 
females 

Intervention group Control group 

Content N Duration Level of 
contact 

Content N 

(Andersson et al., 2012) Sweden 34 ± 13 
(18–67) 

66.3 Internet-delivered CBT  50 10 
weeks 

MC Need-based/support 
intervention 

51 

(Andersson et al., 2015) Sweden 34 ± 13 
(18–67) 

66.3 Internet-delivered CBT  50 10 
weeks 

MC Need-based/support 
intervention 

51 

(Aspvall et al., 2021) Sweden 13.4 ± 2.6 
(8–17) 

61.8 Internet-delivered CBT  74 16 
weeks 

PTA In person CBT 78 

(Comer et al., 2014) USA 6.6 ± 1.3 40.9 Internet-delivered family- 
based CBT  

11 14 
weeks 

PTA In person CBT 11 

(Greist et al., 2002) USA, Canada 39 ± 12 
(15–80) 

42 Computerised CBT  74 10 
weeks 

PSH Relaxation; in person 
CBT 

75; 
69 

(Herbst et al., 2014) Germany 35.6 ± 9.5 64.7 Internet-delivered CBT  16 8 weeks MC Waitlist 18 
(Hwang et al., 2021) Republic of 

Korea 
25.3 ± 9.2 59.3 Mobile phone CBT 

application  
12 6 weeks MC In person CBT 15 

(Kenwright et al., 2005) UK 40 57.5 Telephone-delivered CBT  22 17 
weeks 

MC Need-based 
intervention 

22 

(Lenhard et al., 2017) Sweden 14.6 ± 1.7 46 Internet-delivered CBT  33 12 
weeks 

PSH Waitlist 34 

(Lovell et al., 2006) UK 31.9 ± 9.5 
(16–65) 

59.7 Telephone-delivered CBT  36 10 
weeks 

PTA In person CBT 36 

(Lovell et al., 2017b) UK 32.7 (18–77) 60.3 Computerised CBT  315 12 
weeks 

SA Waitlist 158 

(Lovell et al., 2017a) UK 32.7 (18–77) 60 Computerised CBT  314 12 
weeks 

MC Waitlist 158 

(Mahoney et al., 2014) Australia 39.2 ± 13.3 74.6 Internet-delivered CBT  32 10 
weeks 

PSH Waitlist 35 

(McCrone et al., 2007) USA, Canada N.A. N.A. Computerised CBT  74 10 
weeks 

PSH In person CBT or 
Relaxation 

144 

(Salemink et al., 2015) The 
Netherlands 

15.4 ± 2.3 
(12–19) 

62.5 Computerised CBT  9 11 days SA In person CBT 7 

(Schröder et al., 2020) Germany 40.3 ± 13.1 76.6 Internet-delivered CBT  64 8 weeks PSH In person CBT 64 
(Storch et al., 2011) USA 11.1 ± 2.6 39 Web-camera CBT  16 12 

weeks 
PTA Waitlist 15 

(Tie et al., 2019) UK 14.2 (11–18) 54.2 Telephone-delivered CBT  36 17 
weeks 

PTA In person CBT 36 

(Tolin et al., 2007) USA 37.1 ± 13.3 63.7 Bibliotherapy  20 6 weeks PSH In person CBT 21 
(Turner et al., 2014) UK 14.3 ± 2.1 45.8 Telephone-delivered CBT  36 17 

weeks 
PTA In person CBT 36 

(Vogel et al., 2014) Norway 33.1 ± 11.6 60 Web-camera CBT  10 12 
weeks 

PTA Waitlist 10 

(Wootton et al., 2013) Australia 38 + 11 (18–68) 75 Bibliotherapy or internet- 
delivered CBT  

35 8 weeks MC Waitlist 17 

CBT: cognitive behavioural therapy; CTRL: control; INT: intervention; MC: minimal-contact therapy; PSH: predominantly self-help; PTA: predominantly therapist- 
administered. 

a Overlapping studies contributed to the meta-analyses through different outcomes. 
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important and encouraging in the context of the COVID-19 pandemic 
and the marked increased use of remotely-delivered interventions in 
order to prevent exposure to unnecessary human contact (Moazzami 
et al., 2020) while maintaining patient access to treatment (Panchal 
et al., 2021). In fact, the proportion of referrals to child and adolescent 
mental health services for OCD symptoms increased during the 
pandemic despite the overall number of referrals falling (Henein et al., 

2021). Furthermore, recent data suggest that for many patients with 
OCD, symptoms worsened during the pandemic period (Davide et al., 
2020; Wheaton et al., 2021). In this context, our finding suggesting that 
remotely-delivered CBT for OCD is effective is highly relevant. 

There has been extensive discussion of the advantages and disad
vantages of remotely-delivered CBT in the literature. On the one hand, 
previous studies have shown that this mode of delivery is associated 

Fig. 2. Quality assessment.  
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with high levels of patient satisfaction, convenience and acceptance 
(Shanthanna et al., 2020). On the other hand, some have highlighted 
drawbacks, such as risk on confidentiality and data security or negative 
attitudes towards remote care (e.g. fear of having more difficulties when 
dealing with a crisis remotely or the lack of non-verbal cues during 
therapy) (Stoll et al., 2019). According to previous meta-analyses, 15.6 
% of OCD patients refuse standard CBT, and a further 15.9 % of treat
ment starters drop out of treatment (Leeuwerik et al., 2019). According 

to our results, drop-out rates were lower in individuals receiving 
remotely-delivered CBT than in non-CBT control conditions. No differ
ences in drop-out were found between individuals receiving remotely- 
delivered CBT and face-to-face CBT, again providing support for 
remote treatment, especially in cases where remote delivering could 
reduce other barriers to access (e.g. travel costs, time to be imple
mented) (Patel et al., 2018). Both advantages and disadvantages should 
be considered when establishing clinical guidelines and 

Table 2 
Efficacy of remotely-delivered CBT versus control condition or face-to-face CBT.  

Remotely-delivered CBT vs control conditions 

Outcome No. of studies N INT N CTRL Hedges' g z score p Test for heterogeneity 

Mean 95 CI Q I2 p 

OCD symptoms  10  603  514  0.936  0.597  1.275  5.412  <.001  49.842  81.943  <.001 
Depressive symptoms  9  581  482  0.358  0.125  0.590  3.016  .003  20.059  60.117  .010 
Anxiety symptoms  3  84  66  0.468  0.135  0.800  2.760  .006  1.937  0.000  .380   

Remotely-delivered CBT vs control conditions 

Outcome No. of studies N INT N CTRL Effect size z score p Test for heterogeneity 

OR 95 CI Q I2 p 

Attrition 10 603 514 0.332 0.158 0.696 − 2.919 .004 13.058 46.395 .071   

Remotely-delivered CBT vs face-to-face CBT 

Outcome No. of studies N INT N CTRL Hedges' g z score p Test for heterogeneity 

Mean 95 CI Q I2 p 

OCD symptoms  8  262  268  − 0.104  − 0.391  0.184  − 0.707  .479  16.389  57.289  .022 
Depression symptoms  6  231  236  0.138  − 0.044  0.320  1.482  .138  3.893  0.000  .565 
Anxiety symptoms  3  178  180  0.166  − 0.456  0.789  0.523  .601  5.597  64.268  .061 
Quality of life  3  257  258  0.057  − 0.178  0.292  0.472  .637  3.138  36.273  .208   

Remotely-delivered CBT vs face-to-face CBT 

Outcome No. of studies N INT N CTRL Effect size z score p Test for heterogeneity 

OR 95 CI Q I2 p 

Attrition 8 262 268 1.207 0.691 0.489 0.691 .489 4.430 0.000 .489  

Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

Wootton, 2013 1,975 0,350 0,122 1,289 2,660 5,647 0,000

Mahoney, 2014 0,953 0,255 0,065 0,453 1,454 3,733 0,000

Herbst, 2014 0,808 0,349 0,122 0,123 1,493 2,311 0,021

Vogel, 2014 2,053 0,461 0,212 1,150 2,956 4,456 0,000

Andersson, 2014 1,026 0,210 0,044 0,614 1,439 4,881 0,000

Lenhard, 2017 0,839 0,252 0,064 0,345 1,334 3,329 0,001

Greist, 2002 0,565 0,145 0,021 0,281 0,850 3,897 0,000

Storch, 2011 1,189 0,381 0,145 0,442 1,936 3,120 0,002

Lovell, 2017 0,227 0,098 0,010 0,035 0,418 2,322 0,020

Kenwright, 2005 0,510 0,301 0,091 -0,080 1,100 1,694 0,090

0,936 0,173 0,030 0,597 1,275 5,412 0,000

-3,00 -1,50 0,00 1,50 3,00

Fig. 3. Efficacy of remotely-delivered CBT versus control conditions for OCD symptoms.  
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recommendations. 
In the current study, we evaluated a wide range of predictors of 

response to remotely-delivered CBT. Higher baseline severity of OCD 
symptoms was associated with a lower efficacy of remotely-delivered 
CBT. Wiese et al. (2022) reported that providers disclosed that 
remotely-delivered exposure and response prevention was more feasible 
in individuals with OCD and lower symptom severity (Wiese et al., 
2022). This is in line with our findings, which suggested that higher 
severity of OCD symptoms was associated with a lower efficacy of 
remotely-delivered CBT compared to face-to-face CBT. This is also in 
line with previous findings that recommend stepped-care treatment 
approaches for OCD (Aspvall et al., 2021; Lovell and Bee, 2008; Tolin 
et al., 2011), where remotely-delivered CBT is offered to mild-to- 
moderate cases whereas face-to-face CBT may be more appropriate for 
severe cases. Of course, many other individual factors (e.g. comorbid
ities such as autism spectrum disorder), as well as the preferences of 
patients with OCD and their families, need to be considered in order to 
provide the most appropriate intervention and advance in the imple
mentation of precision psychiatry (Salazar de Pablo et al., 2021). In the 
current study, female sex was associated with higher drop-out rates for 
remotely-delivered CBT compared to face-to-face CBT. However, the 
statistical power of the analyses was small and replication is required 
before firm conclusions are drawn. Of note, previous studies have shown 
inconsistent results regarding to gender across several mental health 

problems (El Alaoui et al., 2015; Treanor et al., 2021). Future studies 
should also evaluate the effect of concurrent psychoactive medication as 
well as the effects of prior history of pharmacological and psychological 
interventions. 

Interestingly, baseline OCD severity and sex were the only patient 
characteristics that were significantly associated with treatment 
response in the current study (Aspvall et al., 2021; Lovell and Bee, 2008; 
Tolin et al., 2011). Thus, remotely-delivered CBT for OCD appears to be 
a robust treatment across a wide range of demographic and clinical 
features. In contrast to previous meta-analyses, we included studies of 
children and adolescents. We found no evidence for a difference in ef
ficacy between children and adolescents and adults. However, consid
ering that the presentation of OCD symptoms may be different in 
children and adolescents, age-sensitive guidelines should be established. 
Also, the importance of family involvement should be evaluated further, 
since it has been found to be important in young people for other mental 
health areas (Catalan et al., 2020). In fact, a pilot study addressing 
internet-delivered family-based CBT for children showed high levels of 
satisfaction and significant improvements in symptoms and family ac
commodation that were sustained (Comer et al., 2017). 

In addition to patient characteristics, we tested whether features of 
the intervention itself were associated with efficacy. We found pre
liminary evidence that while internet-delivered CBT had equivalent ef
ficacy to face-to-face CBT, telephone CBT and bibliotherapy were 

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper 
in means error Variance limit limit Z-Value p-Value

Schroder et al. (2020) 0,234 0,177 0,031 -0,113 0,582 1,321 0,186

Salemink et al. (2015) 0,389 0,509 0,259 -0,608 1,386 0,765 0,445

Hwang et al. (2021) 0,319 0,390 0,152 -0,445 1,083 0,818 0,413

Aspvall et et. (2021) 0,015 0,162 0,026 -0,303 0,333 0,094 0,925

Comer et al. (2016) -0,132 0,427 0,182 -0,969 0,704 -0,310 0,756

Tolin et al. (2007) -0,639 0,320 0,103 -1,266 -0,011 -1,993 0,046

Lovell et al. (2007) -0,052 0,236 0,056 -0,514 0,410 -0,219 0,827

Tie et al. (2019) -0,769 0,244 0,060 -1,247 -0,290 -3,147 0,002

-0,104 0,147 0,022 -0,391 0,184 -0,707 0,479

-2,00 -1,00 0,00 1,00 2,00

Fig. 4. Efficacy of remotely-delivered CBT versus face-to-face CBT for OCD symptoms.  

Table 3 
Meta-regressions.   

No. of studies β coefficient SE 95 % CI Z-value p value 

A/ Meta-regressions OCD symptoms remotely-delivered CBT vs control conditions. 
Number of sessions  10  − 0.011  0.057  − 0.123  0.101  − 0.815  .854 
Duration of the intervention  10  0.059  0.084  − 0.105  0.224  0.704  .481 
Age  10  − 0.004  0.019  − 0.041  0.033  − 0.199  .842 
% females  10  0.0141  0.015  − 0.162  0.044  0.911  .382 
Quality of the study  10  − 0.842  0.562  − 1.943  0.260  − 1.498  .134 
Baseline OCD severity  10  − 0.0123  0.051  − 0.113  0.089  − 0.241  .810  

B/ Meta-regressions OCD symptoms remotely-delivered CBT vs face-to-face CBT 
Number of sessions  8  − 0.062  0.041  − 0.143  0.018  − 1.520  .128 
Duration of the intervention  8  − 0.057  0.026  − 0.107  0.314  − 0.157  .875 
Age  8  0.005  0.013  − 0.021  0.031  0.391  .696 
% females  8  0.024  0.026  − 0.027  0.075  0.920  .357 
Quality of the study  8  − 0.225  0.177  − 0.571  0.123  − 1.267  .205 
Baseline OCD severity  8  − 0.092  0.044  − 0.179  − 0.006  − 2.091  .036 

Bold value indicates p < 0.05 or statistically significant. 
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associated with poorer outcomes. However, this finding should be 
viewed tentatively since only three RCTs of telephone CBT/biblio
therapy were included in this analysis, two of which found telephone 
CBT to be non-inferior to face-to-face CBT, at least in the short-term 
(Lovell et al., 2006; Turner et al., 2014), while the third found biblio
therapy to be less efficacious than face-to-face CBT. Additionally, it 
should be noted that telephone CBT and bibliotherapy have been 
demonstrated to be efficacious for OCD when compared against non- 
CBT control conditions, and therefore these remain evidence-based 
treatment modalities. In this study, we also examined the impact of 
the level of therapist input on the efficacy of remotely-delivered CBT. A 
previous meta-analysis evaluating self-help therapeutic interventions 
for OCD found larger effect sizes for minimal-contact self-help (g = 0.91) 
than for self-administered self-help (g = 0.33) (Pearcy et al., 2016). 
However, we did not replicate these results. Therapist guidance has 
generally been considered to enhance outcomes of internet-based in
terventions, although its effect has recently been reported to be smaller 
than previously thought when compared to unguided interventions 
(Baumeister et al., 2014), in line with our results. 

A strength of the current meta-analysis is that we only included 
RCTs, which are considered the gold-standard individual study design to 
assess efficacy. However, this study also has several limitations that 
must be taken into account. First, the evidence was limited for some of 
the evaluated outcomes. For instance, only three studies compared the 
efficacy of remotely-delivered CBT and control conditions for anxiety 
symptoms, and other three studies compared the efficacy of remotely- 
delivered CBT and face-to-face CBT for anxiety symptoms and quality 
of life. Furthermore, other outcomes as functioning did not even reach 
our threshold of three studies to be evaluated meta-analytically. How
ever, this is the most comprehensive meta-analytical evidence in the 
field to date, and the database was sufficiently large and powered to 
evaluate a wide range of outcomes. Second, there was high heteroge
neity among the studies included for some of the evaluated outcomes; 
we accounted for it in meta-regression analyses, although other signif
icant sources of heterogeneity may exist. Third, some of the meta- 
regressor factors were underpowered. For instance, for the meta- 
regressions on remotely-delivered CBT vs face-to-face CBT we only 
had eight studies available. Furthermore, most studies did not report the 
presence of some potentially relevant moderating factors, including 
family history, previous exposure to CBT or other non-pharmacological 
interventions, exposure to antipsychotic medication or exposure to an
tidepressant medication prior to the study. This is the meta-analysis that 
evaluated the influence of more moderating factors so far, both in our 
subgroup meta-analyses and meta-regressions. Fourth, it was not 
possible to ascertain the long-term efficacy of the interventions, which 
was infrequently reported. Fifth, the “inactive” control group included 
waitlist, other interventions (which included relaxation) and treatment 
as usual (which included need-based intervention). Our sub-analyses did 
not show any difference according to this. Finally, we did not meta- 
analytically evaluate the negative effects or the reason for attrition in 
the included studies, which were heterogeneously reported and were 
beyond the scope of the present work. 

5. Conclusions 

Remotely-delivered CBT is efficacious in reducing OCD symptoms 
and other relevant outcomes such as depressive symptoms and anxiety 
symptoms. Importantly, when compared to the standard face-to-face 
format of delivery, remotely-delivered CBT is generally associated 
with equivalent gains and comparable drop-out rates. However, ac
cording to our preliminary evidence individuals with severe OCD may 
benefit more from face-to-face treatment, suggesting that remotely- 
delivered CBT could form part of stepped-care models of service 
delivery. 
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