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Providing therapist-guided cognitive behaviour therapy via the Internet (ICBT) has advantages, but a central research question is to what extent similar 
clinical effects can be obtained as with gold-standard face-to-face cognitive behaviour therapy (CBT). In a previous meta-analysis published in this 
journal, which was updated in 2018, we found evidence that the pooled effects for the two formats were equivalent in the treatment of psychiatric 
and somatic disorders, but the number of published randomized trials was relatively low (n=20). As this is a field that moves rapidly, the aim of the 
current study was to conduct an update of our systematic review and meta-analysis of the clinical effects of ICBT vs. face-to-face CBT for psychiatric 
and somatic disorders in adults. We searched the PubMed database for relevant studies published from 2016 to 2022. The main inclusion criteria were 
that studies had to compare ICBT to face-to-face CBT using a randomized controlled design and targeting adult populations. Quality assessment was 
made using the Cochrane risk of bias criteria (Version 1), and the main outcome estimate was the pooled standardized effect size (Hedges’ g) using 
a random effects model. We screened 5,601 records and included 11 new randomized trials, adding them to the 20 previously identified ones (total 
n=31). Sixteen different clinical conditions were targeted in the included studies. Half of the trials were in the fields of depression/depressive symptoms 
or some form of anxiety disorder. The pooled effect size across all disorders was g=0.02 (95% CI: –0.09 to 0.14) and the quality of the included studies 
was acceptable. This meta-analysis further supports the notion that therapist-supported ICBT yields similar effects as face-to-face CBT.
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One of the most central challenges for health care services is 
dissemination of evidence-based psychological treatments1,2. 
This is especially relevant for psychiatric services, but, with a 
growing number of somatic disorders for which psychological 
treatment is providing promising results (e.g., tinnitus and irri-
table bowel syndrome3,4), the challenge is also relevant to the 
broader health care context.

Cognitive behaviour therapy (CBT) is the psychological treat-
ment with the strongest empirical support, and is often the rec-
ommended first-line treatment for a range of common mental 
disorders5,6. One way to increase the availability of CBT is to use 
an Internet-based intervention (ICBT) with minimal clinician 
support. This treatment format typically means that the individ-
ual has access to a secure digital platform where treatment mate-
rials in form of texts, video and audio clips, and structured assign-
ments to promote behaviour change, are provided7.

In the present paper, we define ICBT as online CBT where there 
is some form of therapist guidance, typically through asynchro-
nous text messages where the therapist provides feedback on 
assignments, encouragement, and general support. Key advan-
tages of ICBT are that it requires substantially less therapist time 
per treated patient, and that no scheduled therapist-patient ap
pointments at the clinic or via video are needed.

As conventional face-to-face CBT is arguably the gold-stan
dard psychological treatment for many common clinical condi-
tions, an important question is to what extent therapist-guided 
ICBT can produce similar effects as face-to-face CBT in terms of 
symptomatic improvement. In an early systematic review and  

meta-analysis published in this journal8, we identified 13 ran
domized controlled trials comparing ICBT to face-to-face CBT and  
estimated the pooled post-treatment effect size as g=–0.01 (95% 
CI: –0.13 to 0.12). In an updated meta-analysis four years later9, 
the total number of included randomized trials had increased to 
20 and the pooled effect size (g=0.05; 95% CI: –0.09 to 0.20) again 
suggested that the two formats yield equivalent outcomes.

In both the above reviews we found that, for each specific dis
order, there were relatively few randomized trials comparing 
ICBT to face-to-face CBT. The tendency of the field seemed to be 
to develop and test ICBT for new indications rather than build-
ing a firm evidence base for a specific disorder by comparing that 
treatment against face-to-face CBT. As ICBT is a field that moves 
rapidly, and five years have passed since the latest review, we 
considered it timely to update the systematic review and meta-
analysis of randomized controlled trials comparing ICBT to face-
to-face CBT for adults with psychiatric and somatic disorders.

METHODS

Design, search strategy and selection of studies

This is a systematic review and meta-analysis building on and 
updating the two previously published reviews8,9 (i.e., studies 
included in the previous reviews were retained, and studies pub-
lished since then were added), and using the same statistical meth-
ods and criteria for study eligibility and quality assessment.
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We searched the PubMed database for studies comparing 
ICBT to face-to-face CBT published from January 1, 2016 to Sep-
tember 13, 2022, using search terms relating to randomized con-
trolled trial designs in combination with a range of clinical con-
ditions and the Internet. The full search string is available in the 
supplementary information.

Following the same procedures as in our previous systematic 
reviews, the main inclusion criteria were that, in order for a study 
to be included, it had to: a) compare therapist-guided ICBT with 
face-to-face CBT; b) use a randomized controlled design; c) tar-
get an adult population; d) test interventions that aimed to treat a 
manifest clinical condition (in contrast to, for example, preventive 
care); e) use an online intervention in which ICBT was the main 
component; and f) use a full-length face-to-face treatment.

We did not search “grey literature”, such as dissertations or con-
ference abstracts, and only included studies published in English.

Quality assessment

In order to evaluate the quality of the included studies, we used 
the Cochrane assessment of bias criteria (Version 1)10. This meant 
that we assessed, for each study, selection bias related to the gener-
ation of the randomized sequence, selection bias related to alloca-
tion concealment, detection bias (i.e., integrity of masked clinician-
assessment, where applicable), attrition bias related to incomplete 
data, and reporting bias related to the selective reporting of results. 
Each of the variables was rated as “low risk”, “high risk”, or “unclear”.

Statistical methods

The main unit of analysis was the between-group (ICBT vs. face-  
to-face CBT) difference at post-treatment. We estimated the pooled 
standardized effect size across all studies (Hedges’ g) using a linear 
random effects model as implemented in Review Manager (Rev-
Man) Version 5.1. In these analyses, we used the primary outcome 
(provided it was continuous) as reported in the original study. If no 
such primary outcome was reported, we used the first reported val-
idated outcome measure of the core symptom domain targeted by 
the treatment (i.e., if a treatment was designed to treat depression 
and no primary outcome was reported, we used the first reported 
measure of depressive symptoms). In studies where both intent-to-
treat and per-protocol outcome data were reported, we used the 
former in the analyses.

To quantify heterogeneity across studies we used the I2 test, 
which estimates how much of the total variance in the effect is 
due to between-study variability rather than chance11. This was 
complemented with X2 tests for significance of heterogeneity. 
Analyses were conducted to assess how robust the pooled effect 
estimate was after exclusion of two studies that contributed sub-
stantially to the overall heterogeneity.

We also conducted sensitivity analyses by comparing sub-
groups of studies where individual treatment was used in the 
face-to-face arms to those which used group treatment, and by 

comparing studies that were rated as having high quality on all 
assessment of bias criteria to those which were not.

To estimate the risk of publication bias, we used a funnel plot  
where effect sizes of the studies were related to their respective 
standard errors. A symmetrical distribution around the mean would 
be indicative of low risk of bias.

As this was an updated meta-analysis in which we did not con-
trol trial recruitment, the study was not conducted contingent on 
a power analysis. However, as a reference, if we had found just 
one additional study with a number of participants correspond-
ing to the mean one in our most recent meta-analysis, the statisti-
cal power to detect a small standardized mean difference of 0.2 in 
a random effects model analysis, given an alpha-level of 0.05 and 
a moderate heterogeneity (I2=50%), would have been approxi-
mately 77% (Metapower for R application).

RESULTS

Overall description of study inclusion

Figure 1 provides the flow chart for the inclusion of studies.  
After removal of duplicates, we screened 5,601 records and in
cluded 11 new studies that met all inclusion criteria, which were  
added to the 20 studies previously identified. Thus, the total num-
ber of studies in this review was 31.

These studies included 3,053 participants in the ICBT and face-
to-face CBT arms, rendering a mean number of participants per 
study of 98.5 (standard deviation, SD = 60.6) and a median of 80 
(interquartile range, IQR = 49-163). The trials were conducted in 
Australia, China, Finland, Germany, Sweden, The Netherlands, 
the UK, the US and Switzerland.

In the 11 new studies, the clinical conditions targeted (one study  
each) were binge eating disorder12, bulimia nervosa13, health 
anxiety14, insomnia15, obsessive-compulsive disorder16, postnatal 
depression17, post-traumatic stress disorder18, psychological dis-
tress in cancer patients19, serious mental illness20, social anxiety 
disorder21, and subthreshold depression22.

Table 1 provides a description of selected characteristics of 
all studies included in the review12-42. In the 31 studies, the clini-
cal conditions targeted were depression/depressive symptoms 
(n=5), social anxiety disorder (n=4), panic disorder (n=3), insom-
nia (n=3), tinnitus (n=2), animal phobia (n=2), body dissatisfac-
tion (n=2), binge eating disorder (n=1), bulimia nervosa (n=1), 
health anxiety (n=1), obsessive-compulsive disorder (n=1), post-
natal depression (n=1), post-traumatic stress disorder (n=1), psy-
chological distress in cancer patients (n=1), serious mental illness 
(n=1), fibromyalgia (n=1), and male sexual dysfunction (n=1).

Analysis of treatment effects

Throughout the results presentation, negative effect size (g) 
estimates reflect larger treatment effects for ICBT, and positive 
estimates reflect effects in favour of face-to-face CBT. The pooled 
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standardized effect size post-treatment was g=0.02 (95% CI: –0.09 
to 0.14), suggesting similar effects for ICBT and face-to-face CBT 
in terms of symptomatic improvement across all studies.

Figure 2 presents a forest plot showing the effects of the individ-
ual studies as well as the effects according to clinical subgroups. 
The I2 test indicated the presence of moderate heterogeneity 
(54%), also reflected in significant X2 test results (X2=65.43, df=30, 
p=0.0002). We ran a sensitivity analysis after removal of two stud-
ies that were clear outliers (large effect sizes with CIs that did not 
overlap with those of the pooled effect size)17,41, which reduced 
the heterogeneity to 23% (X2=36.13, df=28, p=0.14) and yielded a 
similar pooled effect size of g=0.01 (95% CI: –0.07 to 0.10).

As one study20 used a form of face-to-face treatment where we 
were uncertain as to whether it should be classified as CBT, we also 
conducted a sensitivity analysis with that study removed, which 
did not affect the pooled effect size (g=0.02; 95 % CI: –0.10 to 0.14).

Of the 31 randomized trials, 12 used face-to-face treatment in 
a group format and 19 used an individual format. We explored 
the potential role of type of format (individual vs. group) in a 

subgroup analysis, which indicated that the effect estimate was 
g=0.09 (95% CI: –0.07 to 0.25) in trials using individual treatment 
as compared to g=–0.08 (95% CI: –0.23 to 0.07) in those using 
group treatment. Despite the slight differences in observed effect 
sizes, there was no significant difference in pooled treatment 
effect between those subgroups (X2=2.32, df=1, p=0.13), suggest-
ing that the type of format in the face-to-face arms did not signifi-
cantly affect the main outcome.

Quality of included studies

Figure 3 displays the results of the assessment of study quality 
based on the Cochrane risk of bias criteria. The criterion related 
to blinding of outcome assessors (detection bias) was not appli-
cable in most studies, due to the use of self-report measures as 
outcome. We ran a subgroup analysis comparing studies rated as 
having a low risk of bias on all applicable criteria (n=17) to those 
which did not (n=14), and found a pooled effect size of g=–0.03 

Figure 1  Flow chart of inclusion of studies. RCT – randomized controlled trial, CBT – cognitive behaviour therapy, ICBT – Internet-based cogni-
tive behaviour therapy
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Figure 2  Forest plot of standardized effect size (g) for Internet-based cognitive behaviour therapy (ICBT) vs. face-to-face therapy (CBT). SMD 
– standard mean difference
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Figure 2   Forest plot of standardized effect size (g) for Internet-based cognitive behaviour therapy (ICBT) vs. face-to-face therapy (CBT). 
SMD – standard mean difference (continued)
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(95% CI: –0.18 to 0.12) in the former group and of g=0.10 (95% CI: 
–0.07 to 0.28) in the latter. The test for difference in effect between 
subgroups was non-significant (X2=1.19, df=1, p=0.28), suggesting 
that study quality was not related to outcome.

Publication bias

Figure 4 presents a funnel plot relating the effect sizes of studies 
to the precision of estimates (i.e., the magnitude of standard errors). 
The distribution of the effect sizes was largely symmetrical, suggest-
ing that publication bias did not skew the results substantially.

DISCUSSION

This is an updated systematic review and meta-analysis of 
studies comparing ICBT to face-to-face CBT for adults with psy-
chiatric or somatic disorders, based on 31 randomized trials, 

conducted in nine different countries with a total of 3,053 par-
ticipants. The results indicate that the two treatment formats yield 
similar symptomatic improvement across all study populations. 
The small pooled effect size and the fairly narrow confidence 
interval of the estimate (g=0.02; 95% CI: –0.09 to 0.14) suggest that 
the true effect difference between ICBT and face-to-face CBT is 
probably minimal.

We identified 11 new randomized controlled trials since the 
last update, of which most targeted disorders or patient popula-
tions for which there were no previously published randomized 
trials of ICBT vs. face-to-face CBT. Overall, this review reveals that 
there are just few clinical conditions, albeit all common mental 
disorders, for which ICBT has been directly compared to face-to-
face CBT in at least three randomized controlled trials conducted 
by at least two independent research groups.

Since our first meta-analysis of ICBT vs. face-to-face CBT8, 
there has been a rapid development in the field of ICBT. A search 
in PubMed using the search term “cognitive behavioural therapy 
AND Internet” with “randomized controlled trial” as search filter 

Figure 3  Results from risk of bias assessment. NA – not applicable. The white part of the blinding of outcome assessment bar is due to omission 
of studies that used self-reported outcomes only.

Figure 4  Funnel plot presenting the relation between effect sizes and standard errors (SE) in the included studies. SMD – standardized mean 
difference
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yielded 885 hits published between 2014 and 2022. This massive 
increase in accumulated knowledge is reflected in this updated 
meta-analysis: the number of 13 randomized controlled trials 
(total N=1,053) comparing the two delivery formats in 2014 has 
now increased to 31 trials with more than 3,000 participants in 
total. The pooled effect size estimate has remained stable since 
the original meta-analysis (from g=–0.01 to g=0.02), and the 
emerging picture is that we have reached a point where the addi-
tion of new trials does not alter the estimated (lack of) overall 
effect difference between ICBT and face-to-face CBT.

It is important to underscore that the research question that 
this meta-analysis addresses is to what extent ICBT and face-to-
face CBT produce similar effects for a person with a psychiatric 
or somatic disorder who is suitable for both treatment formats. 
Although independent research groups have conducted several 
randomized trials comparing ICBT to face-to-face CBT for some of 
the most common psychiatric conditions (i.e., depression, social 
anxiety disorder, panic disorder, insomnia), and recently pub-
lished network meta-analyses showed comparable effects across 
CBT formats in the treatment of depression and panic disorder43,44, 
for most indications we found only one or two trials. Moreover, 
for a range of fairly common mental disorders (e.g., generalized 
anxiety disorder, borderline personality disorder), we did not find 
any study making the ICBT vs. face-to-face CBT comparison. This 
means that, for several of the individual clinical conditions, the 
confidence interval around the effect size estimate is considerably 
wider compared to that for the overall pooled effect size, or, even 
worse, there are no empirical data from which an effect size can be 
calculated. So, while the overall pooled effect size estimate can be 
viewed as robust, it is uncertain that the effect of ICBT vs. face-to-
face CBT is comparable for individual clinical conditions.

However, since the first published trial of ICBT vs. face-to-
face CBT, we have waited in vain to see for what clinical problem 
the online format is clearly inferior. In fact, this meta-analysis 
included trials that recruited participants with problems typically  
considered fairly severe (such as post-traumatic stress disorder, 
obsessive-compulsive disorder, schizophrenia and bipolar disor-
der16,18,20), but the results showed no marked differences between 
therapeutic formats. Against this backdrop, and in combination 
with our results indicating that the effect size of ICBT vs. face-
to-face CBT has remained stable, and by and large around zero, 
despite a rapidly growing number of indications for which this 
comparison has been made, our assessment is that, if conven-
tional face-to-face CBT works, then ICBT works. In other terms, 
for clinical problems where CBT has been demonstrated to be 
effective in a conventional face-to-face format (i.e., where the 
individual sees a therapist on a weekly basis for typically 8 to 15 
weeks, learns about the clinical problem, and is given concrete 
homework assignments in accordance with a CBT model), the 
format (Internet vs. face-to-face) has minimal effect on the out-
come in terms of symptomatic improvement.

Notwithstanding the foregoing, there are several unanswered 
research questions in this field. One is about the moderators of 
the treatment effect, that is, what treatment works best for whom. 
Even if the treatment effect is similar on average across formats, 

it is possible that face-to-face CBT is more suitable for some indi-
viduals and ICBT for others. Identifying such moderators would 
be important, as it has the potential of increasing the overall 
response rate to CBT. Since an inherent limitation of randomized 
trials is that all participants must be willing to accept randomiza-
tion to either of the two treatment modalities, it might not suffice 
to conduct analyses of effect moderators based on data from such 
trials, but such analyses should be conducted also in samples col-
lected from routine care. Other avenues for future research are the 
investigation of implementation strategies, and the potential ben-
efits of using so-called blended treatments45, in which the patient 
receives treatment both online and via face-to-face sessions.

Among the strengths of the current meta-analysis are the broad 
scope and the wide search terms, which rendered screening of 
5,601 publications; the inclusion of randomized controlled trials; 
the high statistical power of the main analysis; and the assessment 
of the study quality using the Cochrane risk of bias criteria.

One limitation is that we relied on the PubMed database to 
identify studies. However, we do not believe that this affected our 
results substantially, given previous research suggesting that the 
additive effect of using databases other than PubMed is modest 
in the therapeutic field46. Also, in a recently conducted meta-
analysis of ICBT vs. face-to-face CBT for anxiety disorders – in 
which the authors used Scopus, Emerald, ProQuest, and Science 
Direct in addition to PubMed to identify studies – no additional 
studies compared to our meta-analysis were included47.

Another limitation is that we did not contact authors of the 
original studies to obtain individual patient data, which would 
have enabled more detailed statistical modelling of outcomes. 
Finally, we regarded it as beyond the scope of this paper to assess 
effects on secondary outcomes or long-term outcomes. This is 
another potential avenue for future research.

Based on the results of this updated systematic review and 
meta-analysis, including 31 randomized trials, we conclude that 
overall clinician-supported ICBT yields similar effects compared 
to face-to-face CBT. Although more studies are needed to reduce 
the uncertainty of effect estimates for individual clinical condi-
tions, we regard it as unlikely that the addition of new randomized 
trials will change our confidence in the overall conclusion.
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