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Introduction
Internet‑based cognitive‑behavior therapy 
(ICBT) is almost the same as conventional 
cognitive‑behavior therapy (CBT), but 
delivered through the internet in which 
a client completes some materials and 
modules through a website.[1] The patient 
is also guided by an online therapist 
who provides support through clarifying 
information, monitoring the progress, giving 
feedback to homework, and allowing the 
patient access to the sequential treatment 
steps.[1] ICBT has many advantages 
compared to classic treatment: it requires 
less therapist time (in adults, about 85% less 
therapist time per week) and it is not limited 
to the office hours; it can also be performed 
without the limitation of distances between 
therapist and patient, which can decrease 
the possible risk of stigma in visiting a 
therapist; and children and their parents can 
be involved in the therapy program without 
missing school or work.[2]

Address for correspondence: 
Dr. Saeed Akbari‑Zardkhaneh, 
Department of Applied 
Psychology, Faculty of 
Education and Psychology, 
Shahid Beheshti University, 
Tehran, Iran. 
E‑mail: akbari76ir@yahoo.com

Abstract
Background: Over the last 20 years, internet‑delivered cognitive behavior therapy (ICBT) has been 
tested in a large number of randomized controlled trials, often with positive results. However, it 
is not widely known about the efficacy of ICBT as compared to face‑to‑face cognitive behavior 
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our meta‑analysis are interesting both from theoretical and practical standpoints, which showed a 
pooled effect size posttreatment with Hedges’ g = 0.01 (95% CI: −0.16 to 0.18), Conclusions: ICBT 
and face‑to‑face CBT created equivalent overall effects. in treatment of anxiety disorders. Since 
there have been similar systematic reviews about anxiety disorders so far, and in majority of them, 
ICBT has not been compared against face‑to‑face treatment. More research is needed to establish the 
general equivalence of the two treatment formats. Also, understanding what makes ICBT work is a 
challenge for future research.
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Several forms of ICBT are designed by 
researchers from all around the world. 
Most have a therapist, guiding the patient 
during treatment. Treatments are structured, 
usually including up to 15 training modules, 
which are roughly equivalent to the number 
of face‑to‑face CBT sessions.[3] These 
treatments are different from many aspects 
such as technical solutions, the amount 
of therapist’s support, and diagnostic 
processes.[4] They also have some features 
in common; for example, all are based on 
cognitive behavior approach including the 
components of face‑to‑face CBT such as 
exposure, psychoeducation, and treatment 
during 8‑15 weeks. Most of these programs 
use text messages as the main form of 
communication between the patient and 
the therapist. They have an integrated 
assessment system and assignment in the 
internet‑based therapy program.[3]

Since the early treatment researches on 
ICBT that were done in the late 1990s,[5] 
more than 200 randomized controlled 
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trials have been conducted, often with hopeful outcomes 
showing that ICBT is clinically effective when compared 
to controls without any disorder.[6] Also, some long‑term, 
follow‑up studies have indicated that the ICBT effects 
are kept for 5 years posttreatment.[7] Despite obtaining 
promising outcomes in control trials, in which ICBT 
is often compared with waiting list control groups, an 
important question is how well‑guided ICBT compares 
against face‑to‑face treatment.[8] This was studied in a 
meta‑analysis that consisted of 13 studies (N = 1053) 
published till June 2013. The results indicated a pooled 
effect size posttreatment with Hedges’ g = −0.01 (95% 
Cl: −0.13 to 0.12), suggesting that ICBT and face‑to‑face 
treatment result in equal overall effects for psychiatric 
and somatic disorders.[9] This study was updated in 2018 
with 20 studies (N = 1418). The results showed the same 
effects of CBT and ICBT for the psychiatric and somatic 
disorders. This approach offers a reasonable alternative to 
clinic‑based therapy with advantages of low cost, reduced 
therapist time, and greater accessibility for the families that 
have difficulty accessing clinic‑based CBT.[10,11]

One of the most important areas that were well researched 
on ICBT is anxiety disorders.[12] Several studies showed 
that internet‑based treatments have the same effects 
as face‑to‑face therapies for different types of anxiety 
disorders. More specifically, CBT and ICBT are equally 
effective in anxiety disorders in adolescents,[11] spider 
phobia,[13] social anxiety,[7] panic disorder,[14] and fear of 
public speaking.[15]

Although studies in the last decade have consistently shown 
that ICBT is an effective treatment for anxiety disorders[7] 
with the same outcomes in comparison to face‑to‑face 
treatment, many people never receive treatment or get it 
after years of pain.[2,12] Also, according to some studies, 
anxiety disorders, despite being extremely prevalent, have 
a little possibility of being treated than other psychiatric 
disorders.[2] On the other hand, the efficacy of ICBT 
in different types of disorders may vary due to their 
characteristics;[12] therefore, there is a crucial need to 
do more researches specifically focusing on the efficacy 
of ICBT in anxiety disorders comparing to face‑to‑face 
therapy the present review can study results show the 
equality of these two treatments.

As this area is moving ahead quickly and many new 
studies have been published, and also to the best of our 
knowledge, no earlier review has targeted anxiety disorders 
for comparing internet‑based and face‑to‑face CBT, there is 
a need for a systematic review and meta‑analysis focusing 
on this area. This study aimed to compare the efficacy of 
internet‑based vs. face‑to‑face CBT for anxiety disorders 
including social anxiety disorder, adolescent anxiety, 
panic disorder, spider phobia, and fear of public speaking. 
Therefore, the research question is whether the impact of 
face‑to‑face vs. internet‑based CBT for anxiety disorders 

is the same or not. We conducted a systematic review 
and meta‑analysis of studies directly comparing the two 
treatment formats. According to strong research literature, 
we hypothesized that ICBT and face‑to‑face CBT would 
produce equivalent treatment effects.

Methods
Data sources and search strategy

To identify the studies published until 2019, systematic 
searches in PubMed, Scopus, ProQuest, Emerald, and 
Science direct were conducted, starting from 2019. The 
search strategy employed a combination of search terms 
related to anxiety disorders (anxiety, anxiety disorders, fear, 
panic disorder, social phobia, social anxiety, generalized 
anxiety disorder, posttraumatic stress disorder, specific 
phobia, obsessive‑compulsive disorder), internet (internet, 
online, web, computer, computerized, internet‑based, 
internet‑delivered, internet delivery), and CBT (behavior, 
cognitive, therapy, treatment). The complete search strings 
can be viewed in Figure 1.

Study selection

Articles were included if a) they compared therapist‑guided 
ICBT to face‑to‑face treatment using a randomized 
controlled design; b) they used interventions aimed at the 
treatment of anxiety disorders (and not, e.g., prevention 
or mere psychoeducation); c) they investigated a form of 
ICBT where internet treatment was the main component 
and not a secondary complement to other therapies; d) 
the internet treatment group was supported by an online 
therapist; and e) they were written in English. There were 
no restrictions regarding age.

Each article was independently assessed by the first and 
corresponding authors at title, abstract, and full‑text levels 

Figure 1: Study inclusion process throughout the review
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to evaluate its inclusion or exclusion according to the 
criteria presented above. In the cases where there was 
disagreement on inclusion decision, the full‑text level was 
reviewed for reaching consensus.

Data extraction

The following variables were extracted from the studies 
included for further analysis: country, first author, 
publication year, type of disorder, participant age interval, 
sample size in both internet‑based and face‑to‑face groups, 
outcome measure, type of outcome measure (categorized 
as “clinician‑rated,” “self‑rated,” “parent‑rated,” or a 
“physiological measure”), pre‑ and posttreatment means 
and standard deviations of outcome measures, number of 
modules and sessions, weeks of therapy in both groups, 
and assessment of study quality.

Assessment of study quality

All included studies were assessed using a quality 
assessment instrument,[16] a scale of study quality on 
23 different characteristics, each assessed on a 3‑point 
scale (0 = poor, 1 = fair, 2 = good) including the ratings 
on appropriate sample size, study design, statistical 
analyses, and presentation of outcomes. In the original 
article, the mean ratings of 30 mental health trials were 
between 16.3 (SD = 6.3) and 20.9 (SD = 9.0) and the 
interrater reliability was in a good range (r = 0.75‑0.86).[16] 
Each article was evaluated independently by two authors. 
Both authors’ scores are reported in Tables 1 and 2]. The 
interrater reliability of these scores was good (r = 0.85).

Statistical analysis

Data were analyzed using Cochrane Review 
Manager (RevMan) version 5.3.[17] Using the chosen 
outcome in each study, a random‑effects meta‑analysis was 
carried out [Tabls 1 and 2]. In the primary meta‑analysis, 
we evaluated the effect of ICBT compared to face‑to‑face 
treatment using the standardized mean difference 
posttreatment (Hedges’ g) as the outcome, meaning that 
the difference between treatments was divided by the 
pooled standard deviation. If both intention‑to‑treat and 
per‑protocol data were presented, the earlier estimation 

was used in the meta‑analysis. Estimates of treatment 
effects were conducted using all included studies as well as 
separately for each anxiety disorder (e.g., social anxiety). 
Possible differences in dropout rates between ICBT and 
face‑to‑face treatment were analyzed using meta‑analytic 
logistic regression. All pooled analyses were conducted in 
a random‑effects model framework, assuming variation in 
true effects in the included studies and accounting for the 
hypothesized distribution of effects.[8] Forest plots were 
also inspected to assess variation in effects across studies.

Results
Systematic review

Included studies

The database search that covered the period from Sept 2019 
to Oct 2019 resulted in 236 articles; on screening, 8 of 
them met all the inclusion criteria and were included in the 
study [Figure 1]. One of them[18] was a long‑term follow‑up 
of another study[19] and was not reported separately. Thus, 
eight studies were included in the systematic review of the 
meta‑analysis (n = 537). A total of eight studies investigated 
ICBT against some form of CBT (individual format, n = 4 
or group format, n = 4).

In terms of disorder studied, three of the studies targeted 
social anxiety,[18‑20] two of them panic disorder,[14,21] one 
adolescence anxiety,[11] one spider phobia,[13] and one fear 
of public speaking.[15] The total number of participants 
was 348 in ICBT and 316 in face‑to‑face conditions. The 
studies were carried out in Australia, Spain, and Sweden. 
The smallest study had 47 participants and the largest had 
126. All studies were published between the years 2005 
and 2014. The characteristics of each study are presented 
in Table 1.

Duration and intensity

ICBT interventions included between 4 and 15 treatment 
modules (M = 10, Md = 10) that were to be completed in 
5‑15 weeks (M = 10.87, Md = 10). Face‑to‑face treatments 
consisted of 2 and 15 sessions that were held between 1 
and 15 weeks. Five interventions had “once a week” format 

Table 1: Overview of included studies (part 1)
Number Country Year Anxiety type Age N INT N FTF Dropouts (%) Measures Outcome Informant
1 Sweden 2005 Panic 18‑60 25 24 12 BSQ Self‑rated
2 Sweden 2009 Spider phobia 18‑65 15 15 10 BAT Self‑rated
3 Spain 2010 Public speaking +18 62 36 55 FPSQ Self‑rated
4 Sweden 2010 Panic +18 53 60 18 PDSS Clinical rated
5 Sweden 2011 Social 18‑64 64 62 12 LSAS Self‑rated
6 Australia 2011 General 12‑18 44 44 SCAS Clinical rated
7 Australia 2011 Social Mean 31 23 14 32 SIAS Self‑rated
8 Sweden 2014 Social 18‑64 64 62 18 LSAS Self‑rated
BAT=Behavioral Approach Test, BSQ=The Body Sensations Questionnaire, FPSQ=Fear of Public Speaking Questionnaire, LSAS=Leibowitz 
Social Anxiety Scale, PDSS=Panic Disorder Severity Scale, SCAS: C/P=Spence Children Anxiety Scale: Child and Parent version, SIAS=Social 
Interaction Anxiety Scale, w=Weeks
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with approximately the same number of treatment modules 
and weeks. One intervention had more weeks than modules 
in ICBT[20] and two had more modules than weeks.[13,15]

Treatment adherence

Treatment adherence was not systematically reported. Three 
studies reported the mean number of modules completed in 
ICBT and sessions attended in CBT within the treatment 
period,[11,14,20] and three studies reported both the average 
number of completed modules and sessions and also the 
proportion that completed all modules.[18,19,21] One study 
reported the number of dropouts,[15] and one study presented 
no clear definition of treatment adherence.[13]

Outcome informant

Two out of eight studies used clinician‑rated symptom 
severity as the primary outcome[11,14] and the other six used 
self‑rated measures.[13,15,18‑20]

Overall study quality

The included studies had a total score on the Moncrieff 
rating scale ranging from 21 to 37 points (M = 33.75, 
SD = 36). For total rating of, each study see Table 1. One 
out of eight studies reported a power calculation with 
full details (study 6), and two studies mentioned power 
calculation without details. Seven of eight studies had a 
specified primary outcome measure (studies 1, 2, 3, 4, 5, 6, 
and 8). Six of the studies used blind assessors (studies 1, 4, 
5, 6, 7, and 8), but testing of blinding was reported in three 
of them (studies 5, 6, and 8). Half of the trials included a 
representative  sample (e.g., all consecutive admissions  at 
a clinic against volunteers; studies 4, 5, 7, and 8). Seven 
of the studies presented their results from intention‑to‑treat 
analyses (1, 2, 4, 5, 6, 7, and 8).

Meta‑analysis

Main findings: ICBT vs. face‑to‑face treatment

All studies

A forest plot displaying the effect sizes of studies is 
presented in Figure 2. As shown in the  results, an effect 
size estimate (g) below 0 favors ICBT, while an effect 
size above 0 represents larger effects for face‑to‑face CBT. 
The pooled between‑group effect size posttreatment across 

all eight studies was g = 0.01 (95% CI: −0.16 to 0.18), 
showing that ICBT and face‑to‑face treatment produced 
equivalent overall effects. Two studies[11,12] were excluded 
from the meta‑analysis because the SD of pre‑tests was not 
reported. The results are presented separately below.

Social anxiety disorder

The pooled between‑group effect size in the three studies 
targeting social anxiety disorder[18‑20] was g = 0.04 (95% CI: 
−0.19 to 0.27) in line with the notion of equivalent effects.

Panic disorder

The pooled between‑group effect size in the two studies 
targeting panic disorder[14,21] was g = −0.17 (95% CI: −0.48 
to 0.14), which represents a nonsignificant effect in favor 
of ICBT. However, the sample size in the first study[21] was 
small.

Fear of public speaking

The pooled between‑group effect size in one study targeting 
fear of public speaking[15] was g = 0.25 (95% CI: −0.16 
to 0.67) in favor of face‑to‑face treatment; but given the 
smaller size of the face‑to‑face group, the finding was not 
significant.

Publication bias

Figure 3 displays a funnel plot relating effect sizes on the 
main outcomes of the studies to the standard errors of the 
estimates. As shown in Figure 3, the effect size was evenly 
distributed around the averaged effect. The lower left section 
of the funnel plot includes studies suggesting that there is no 
major bias of the pooled effect estimate. This is due to small 
unpublished studies with results favoring internet treatment.

Test of heterogeneity

Tests showed significant heterogeneity (χ2 = 8.97; I2 = 44%; 
P = 0.11), as found in Figure 2. This heterogeneity was 
largely driven by the study of ICBT vs. face‑to‑face CBT 
for panic disorder by Carlbring et al. (2005).[21] If this study 
was removed from the analysis, I2 dropped from 44 to 27 
and heterogeneity would decrease significantly. The pooled 
effect size across all studies changed marginally from 
g = 0.01 (95% CI: −0.16 to 0.18) to g = −0.06 (95% CI: 
−0.11 to 0.24) if this study was removed from the analysis.

Figure 2: Forest plot displaying effect sizes of studies comparing internet‑based treatment with face‑to‑face treatment



Esfandiari, et al.: Internet‑delivered vs. face‑to‑face CBT for anxiety disorders: Systematic review and meta‑analysis

International Journal of Preventive Medicine 2021, 12: 153 5

Discussion
The main findings showed that both internet‑based and 
face‑to‑face CBT are equally effective in treating five 
different anxiety disorders. The meta‑analysis showed that 
dropouts did not systematically favor one treatment format 
over the other.

Although there were no special effects in favor of either 
ICBT or face‑to‑face treatment, there were some fascinating 
nonsignificant results in reverse direction, depending on the 
disorder. Most noticeable was the nonsignificant superiority 
of internet over face‑to‑face therapy. A possible cause for 
this is that in one study with g = −0.17, the sample size 
of face‑to‑face group was smaller than the internet group[20] 
and in another study with g = −0.51, the sample size 
was small in general.[21] In two studies, there were effect 
sizes in favor of face‑to‑face treatment, which could be 
explained by the high effectiveness of the gold standard 
face‑to‑face treatment.[8] The other important difference 
was that in the treatment of social anxiety disorder, the 
results were moderately in favor of ICBT.[18,20] Probably, 

this non significant finding can be accepted in light of the 
possibility that the therapist itself could be a phobic object 
and the therapeutic relationship would increase anxiety in 
these patients. Also, in face‑to‑face treatment, the patient’s 
self‑focus will be raised, and therefore, his/her ability to 
completely concentrate on the therapy might be prevented.[8]

The quality of the studies differed both in terms of 
accuracy and sample size. However, study quality did 
not influence the outcome significantly, although the 
number of studies was too small to reach this conclusion 
with confidence. Moreover, there was no major bias of 
the pooled effect estimate. The current meta‑analysis had 
some strong points, including a persistent result across 
studies concerning the effectiveness of ICBT compared to 
face‑to‑face CBT and the reasonably high quality of the 
trials included. Nevertheless, the study also had limitations. 
First, there was a possible problem with heterogeneity. 
Since this was driven by a single extreme value on the 
panic disorder[21] that favored ICBT, we decided to report 
the findings both with and without that study included in 
the analysis. However, the relative effect of that study on 
the pooled effect size across all studies was insignificant, 
with g = 0.01 changing to g = −0.06 if it was excluded.

Second, it has been pointed out that internet interventions 
have high potential for reducing emotional distress, 
enhancing mental health, and promoting well‑being, but 
there could also be negative impacts related to treatment, 
though a meta‑analysis found that the condition of 5.8% 
of participants involved in ICBT worsened.[22] This number 
compares well with the 5%–10% found in face‑to‑face 
treatments[23] and is much lower than the 17.4% of the 
control group participants in internet‑delivered trials.[22] 

Table 2: Overview of included studies (part 2)
Number Mean (SD) 

INT pre
Mean (SD) 
INT post

Mean (SD) 
FTF pre

Mean (SD) 
FTF post

Type of therapy 
(sessions; duration)

Study quality 
Rater 1

Study quality 
Rater 2

1 48.7 (11.7) 31.8 (11.6) 52.6 (10.8) 31.3 (9.1) INT: CBT (10;10 w)
FTF: CBT (10;10 w)

36
31

2 10.5 (1.5) 11.1 (1.2) INT: CBT (4;5 w)
FTF: CBT (2;1 w)

31
24

3 53.3 (14.3) 39.7 (15.5) 50.5 (11.9) 39.3 (13) INT: CBT (8; ‑ w)
FTF: CBT (8;16 w)

37
36

4 14.1 (4.3) 6.3 (4.7) 14.2 (4) 6.3 (5.6) INT: CBT (10;10 w)
FTF: GCBT (10;10 w)

35
35

5 68.4 (21) 39.4 (19.9) 9.71 (22.9) 48.5 (25) INT: CBT (15;15 w)
FTF: GCBT (15;15 w)

36
36

6 5.91 3.85 (2.12) 6.5 4.8 (3.4) INT: CBT (10;10 w)
FTF: CBT (10;10 w)

37
41

7 54.5 (12.4) 44 (15.9) 57.8 (43.9) 43.9 (18.7) INT: CBT (8;6 w)
FTF: GCBT (7;7 w)

21
21

8 65 (23.6) 34.9 (21.1) 74 (21.5) 40.7 (23.6) INT: CBT (15;15 w)
FTF: GCBT (15;15 w)

37
41

CBT=Cognitive behavior therapy, FTF=Face‑to‑face treatment, GCBT=Group cognitive behavior therapy, INT=Internet treatment, w=Weeks

Figure 3: Funnel plot to assess for publication bias by relating effect sizes 
of studies to standard errors. SMD = standardized mean difference
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In a recent study that investigated the remission rates in 
ICBT, symptom severity seems to be predictive of outcome 
inversely, while having more symptoms and being a female 
increase the chance of improvement.[24]

Third, the treatment review is based only on CBT, which 
makes it hard to generalize to other treatment approaches. 
Whereas the great majority of present treatments are based 
on cognitive‑behavior platforms, there are other forms of 
internet‑delivered psychotherapy, such as psychodynamic 
psychotherapy,[25] physical exercise,[26] and different 
forms of ICBT, including attention bias modification,[27] 
problem‑solving therapy,[28] and acceptance and commitment 
therapy.[29] These internet‑based intervention programs were 
not included in the analysis since they generally do not 
make a direct comparison with face‑to‑face psychotherapy. 
Although these clinical approaches are not as popular 
as CBT in online interventions, since psychodynamic 
treatment has been found to work in a few trials, it is 
suggested to study this intervention as well. However, 
for most conditions such as anxiety disorders and health 
problems, they are very few, if any, other psychotherapy 
orientations tested and CBT is unchallenged.[30]

Fourth, we have compared ICBT to face‑to‑face therapy 
regardless of whether it was delivered in an individual or a 
group setting. To resolve the relative efficacy of individual 
and group settings, head‑to‑head comparisons need to be 
conducted.[8]

Fifth, we analyzed only the primary outcome measures in 
the studies (e.g., Leibowitz Social Anxiety Scale [LSAS]); 
we did not include the secondary outcomes (e.g., The 
Spence Children’s Anxiety Scale [SCAS]). We cannot, 
at this point and with the few studies available for each 
condition, conclude that ICBT and face‑to‑face therapy 
are equally effective in all conditions. For example, there 
are very few studies on gaining knowledge following 
CBT and even fewer on ICBT,[31] and the therapy formats 
may vary in this regard. Moreover, patient characteristics 
such as cognitive flexibility[32] have not been considered. 
This is possibly important since studies are suggesting 
that different predictors of outcome are relevant when 
comparing face‑to‑face treatment vs. internet treatment.[33] 
Therefore, we suggest future reviews to analyze secondary 
outcomes as well and also consider different variables such 
as cognitive flexibility in the study.

Finally, most of the studies recruited participants only 
across self‑referral or using a combination of self‑referral 
and clinical recruitment. It has been proposed that recruiting 
through sources that suggest more active treatment‑seeking 
behaviors (e.g., Google searches, viewing postings on 
mental health websites) leads to participants with more 
severe anxiety than those recruited through more passive 
sources of information.[8] So, it is suggested that future 
researches recruit through the digital footprint of users all 
over the world to find out who is seeking therapy.

The results of our meta‑analysis are interesting both from 
theoretical and practical standpoints. In terms of theories 
about change in psychotherapeutic interventions, the 
findings suggest that the role of a face‑to‑face therapist may 
not be as essential as suggested in the previous literature for 
producing large treatment effects.[34] Even if factors such as 
therapeutic alliance are established in guided ICBT, they are 
hardly important for its outcome.[35] Indeed, understanding 
what makes ICBT work is a challenge for future research, 
as only a few studies to date have examined the mediators 
of outcome.[36‑38]

Conclusions
The results show that the two treatment formats are equally 
effective in treating social anxiety disorder, adolescent 
anxiety, panic disorder, spider phobia, and fear of public 
speaking.
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