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In the past 30 years, cognitive behavior therapy 
(CBT) has been shown to be effective in the 
treatment of psychiatric disorders [1], especially 
anxiety disorders and major depression, in 
several hundred randomized controlled trials 
(RCTs) [2]. CBT has also been found to yield 
improvements in the treatment of functional 
disorders, such as chronic pain [3] and irritable 
bowel syndrome [4], which can be conceptu-
ally understood as psychological disorders due 
to clear behavioral and emotional maintaining 
processes. These disorders, that is, those for 
which CBT is effective, are highly prevalent in 

the western world, affecting more than half of 
the population during their life span [5]. For 
both the affected individual and from a soci-
etal perspective, these conditions have seri-
ous consequences, as they are associated with 
reduced quality of life, functional disability 
and risk of developing somatic disorders such 
as coronary heart disease [6–8]. For some of 
the disorders, such as social phobia and severe 
health anxiety, the problems are chronic for a 
majority of affected persons if untreated [9,10]. 
For society, psychiatric and functional disor-
ders constitute a large economic burden due to 
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Internet-based cognitive behavior therapy (ICBT) is a promising treatment that may increase 
availability of cognitive behavior therapy (CBT) for psychiatric disorders and other clinical 
problems. The main objective of this study was to determine the applications, clinical efficacy and 
cost–effectiveness of ICBT. The authors conducted a systematic review to identify randomized 
controlled trials investigating CBT delivered via the internet for adult patient populations. Searches 
to identify studies investigating cost–effectiveness of ICBT were also conducted. Evidence status 
for each clinical application was determined using the American Psychologist Association criteria 
for empirically supported treatments. Of 1104 studies reviewed, 108 met criteria for inclusion, 
of which 103 reported on clinical efficacy and eight on cost–effectiveness. Results showed that 
ICBT has been tested for 25 different clinical disorders, whereas most randomized controlled trials 
have been aimed at depression, anxiety disorders and chronic pain. Internet-based treatments for 
depression, social phobia and panic disorder were classified as well-established, that is, meeting 
the highest level of criteria for evidence. Effect sizes were large in the treatment of depression, 
anxiety disorders, severe health anxiety, irritable bowel syndrome, female sexual dysfunction, 
eating disorders, cannabis use and pathological gambling. For other clinical problems, effect sizes 
were small to moderate. Comparison to conventional CBT showed that ICBT produces equivalent 
effects. Cost–effectiveness data were relatively scarce but suggested that ICBT has more than 
50% probability of being cost effective compared with no treatment or to conventional CBT 
when willingness to pay for an additional improvement is zero. Although ICBT is a promising 
treatment option for several disorders, it can only be regarded as a well-established treatment 
for depression, panic disorder and social phobia. It seems that ICBT is as effective as conventional 
CBT for respective clinical disorder, that is, if conventional CBT works then ICBT works. The 
large effects and the limited therapist time required suggest that the treatment is highly cost 
effective for well-established indications.
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their commonness, chronicity and association with productivity 
loss and increased healthcare  utilization, and they are the prime 
cause of sick leave [11,12]. The most common mental disorders 
generate societal costs as large as those of somatic disorders, 
where indirect costs constitute the lion’s share [11]. An estimate 
of the total economic burden of psychiatric and functional dis-
orders is yet to be reported, but for reference, a recent review on 
cost of illness of anxiety disorders alone found that the annual 
societal costs per one million inhabitants ranged from US$197 
million to US$548 million [13]. Thus, psychiatric and functional 
disorders are ubiquitous and cause substantial suffering for the 
affected individuals and large societal costs, but can be effectively 
treated with CBT. However, several challenges remain in the 
dissemination of CBT. A major obstacle is limited accessibility 
to treatment, partly due to a lack of trained therapists [14–16]. In 
rural areas, long travel distances to psychiatric outpatient clin-
ics might make the conventional form of CBT an unrealistic 
treatment option [14].

With the advent of the Internet, a new format for deliver-
ing CBT has emerged – Internet-based CBT (ICBT). This 
form of CBT can be described as an online bibliotherapy with 
therapist contact via the Internet [17]. The general concept is 
that the patient is exposed to the same components as in con-
ventional CBT but that the psychoeducational material and 
instructions regarding behavioral changes are provided through 
an Internet-based treatment platform [18]. Therapist contact 
is mainly conducted in non-real time through text messages 
resembling e-mail. Although the Internet enables contact in real 
time using web cameras and audio systems, often referred to as 
teleconferencing, these types of treatments are not in the focus 
of this review. This is because teleconferencing is qualitatively 
very similar to conventional CBT as appointments have to be 
scheduled and therapists perform largely the same behaviors but 
in front of a camera.

Although the idea of involving technical aids in CBT is not 
new, indeed Marks et al. developed fully automatic computerized 
CBT in the 1980s, the Internet provides the possibility of admin-
istering CBT with maintained therapist contact while adding sev-
eral important advantages [19]. These include reduced therapist 
time required, often approximately 5–10 min weekly per patient 
compared with the 45–60 min in conventional CBT [20,21], and 
independence of geographical distances and time in the sense that 
both patients and therapists can access the treatment at any place 
and at any time as no appointments need to be made. In addition, 
working material can be stored online and assessments are Internet 
administered, which enhances the possibility to follow progress 
in therapy. The most important potential consequences of these 
features are that ICBT could increase availability to CBT and 
thereby contribute to reduce suffering for the many persons who 
presently lack access to it.

The aim of this study was to systematically review the literature 
on ICBT. Specifically, we aimed to determine its applications, 
that is, for what disorders this treatment has been tested, the 
treatment’s clinical efficacy, including state of the  evidence, and 
the cost–effectiveness of ICBT.

Methods
Design & selection of studies
This was a systematic review of original articles reporting on 
clinical efficacy and/or cost–effectiveness of ICBT. Effect size 
estimates were calculated based on the main outcome measure 
of a respective study, if one was reported. If no main outcome 
measure was specified, effect sizes were estimated from an out-
come measure assessing the core symptom of the clinical problem 
or diagnosis. To be included in this review, studies had to have 
investigated a form of ICBT where Internet treatment was the 
main component of the intervention (i.e., not a secondary com-
plement to other therapies), have used a randomized controlled 
design if it was a study on clinical efficacy, report treatment of 
an adult patient sample, investigated a treatment based on CBT 
principles, provide a description of the characteristics of the sam-
ple in terms of diagnosis or presenting problem, report outcomes 
in terms of assessment of symptoms of the target problem and be 
written in English.

Search strategy
To identify studies, the authors conducted systematic searches 
in PubMed (Medline database) using the search terms ‘depres-
sion’, ‘dysthymia’, ‘panic disorder’, ‘social anxiety disorder’, ‘social 
phobia’, ‘generalized anxiety disorder’, ‘obsessive-compulsive dis-
order’, ‘post-traumatic stress disorder’, ‘specific phobia’, ‘health 
anxiety’, ‘hypochondriasis’, ‘bulimia’, ‘eating disorder’, ‘irritable 
bowel syndrome’, ‘tinnitus’, ‘chronic pain’, ‘head ache’, ‘erectile 
dysfunction’ or ‘fatigue’, in combination with ‘Internet’, ‘com-
puter’ or ‘computerized’. When searching for studies reporting 
on clinical efficacy, the search filter ‘randomized controlled trial’ 
was used. In searching for studies on cost–effectiveness, the same 
search terms were used, but the search process was slightly altered 
as the randomized controlled trial filter was removed and the 
term ‘cost–effectiveness’ was added. The authors used no restric-
tions regarding publication date. Reference lists in the studies 
that were included in the review were scrutinized for additional 
potential studies meeting inclusion criteria. The authors’ research 
network, including membership to one of the most active research 
groups within this field and several international collaborations, 
was used to identify studies that could potentially be included. 
The authors did not search for unpublished studies. All searches 
were conducted in June 2012.

Assessment of state of the evidence
For each diagnosis or problem domain, the current state of the 
evidence was assessed. In this, the criteria for evaluating evidence 
proposed by the American Psychologist Association (APA) was 
used [22]. This meant that in order to be defined as an empiri-
cally supported treatment or ‘well-established treatment’, that 
is, reaching the highest level of evidence, the treatment had to 
fulfill criteria I and/or II according to the following: (I) have dem-
onstrated efficacy in at least two well-designed RCTs, by being 
(a) superior to a psychological treatment, pill or psychological 
placebo, or (b) equivalent to an already existing well-established 
treatment with adequate statistical power; (II) include at least 
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nine single-case design experiments demonstrating efficacy of 
the treatment using good experimental design and using another 
treatment as comparator. An additional condition for both criteria 
I and II was that studies had to have been conducted by at least 
two independent research groups.

The lower level of evidence ‘probably efficacious treatment’ 
meant that any of the three following criteria had to be met: (III) 
at least two RCTs showing superiority to waiting list control; (IV) 
include one or more RCTs meeting criterion I above but studies 
not conducted by at least two independent research groups; or 
(V) include at least three single-case design experiments otherwise 
meeting criterion II.

As a complete assessment of the evidence would require a larger 
task force with representatives from several independent groups, 
our evidence assessment is to be viewed as tentative.

Cost–effectiveness estimates
Cost–effectiveness refers to the cost of one additional case of 
improvement in an experimental treatment compared with 
a control treatment [23]. Only studies comparing ICBT to an 
alternative on measures of costs and outcomes were included in 
this review. Alternatives could be conventional CBT, that is, live 
CBT, pill or psychological placebos or waiting list control. If 
possible, cost–effectiveness is presented in terms of incremental 
cost–effectiveness ratios (ICERs) using EQUATION 1:

! " !
" !

C1 C2

E1 E2!
                                     (1)

where the numerator represents the net costs and the denomi-
nator the net effects of ICBT compared with an alternative. If 
provided in the original studies, this review presents cost–effec-
tiveness ICER, that is, where symptom improvement is used as 
the denominator, as well as cost–utility ICERs, that is, the cost of 
one quality-adjusted life year (QALY) gained in ICBT compared 
with the control condition. In seven out of eight cost–effective-
ness studies, the original studies reported ICERs. In one study 
where ICER was not reported, Titov et al. instead reported the 
cost of 1 year with disability averted in ICBT and in conventional 
CBT [24].

Statistical analysis
To make treatment effects comparable between studies, outcomes 
(main outcome measures where specified) were converted into 
the standardized mean difference effect size measure Cohen’s 
‘d’. As control conditions vary greatly across studies from wait-
ing list controls to discussion forum controls and treatment-as-
usual, the main report of effect sizes was based on within-group 
changes (d) in the ICBT treatment arm(s) of each study. This was 
done to enable unbiased effect size comparisons from study to 
study. Confidence intervals for effect sizes were calculated using 
EQUATION 2:

 CI m 1.96 a
n

= ± +                                 (2)

For clarity and space purposes, the main report does not 
include results on non-ICBT treatment arms with the excep-
tion of studies comparing ICBT to live CBT. Where available, 
the latter treatment arm was not omitted as it was regarded a 
highly relevant comparator from a theoretical as well as clinical 
perspective. As the main outcome of the cost-effective analysis 
was the ICER, which is a function of costs and effects in the 
experimental treatment compared with the control treatment, 
the cost–effectiveness control conditions of those studies are 
reported throughout.

Results
Overall search findings & review process
The different combination of searches yielded 1104 articles in 
total, of which 108 met all inclusion criteria and were included 
in the review [18,20,21,24–129]. Of these 108 studies, 104 reported 
on clinical efficacy data from RCTs and eight provided data on 
cost–effectiveness [24,26,60,67,68,71,84,122]. FIGURE 1 displays the flow 
of the review process and reasons for study exclusion. Among 
the included studies, depression or depressive symptoms, and 
anxiety disorders were by far the most common indication for 
ICBT. There were 20 RCTs investigating ICBT for depression or 
depressive symptom [28,35,50–55,57,70,78,88,91,97,103,106,109,116,119,123], 
while social phobia (RCTs, n = 16) was the most well-studied 
condition among anxiety disorders [21,32,34,36,39,44,58,107,108,111–
113,130–132]. As for functional disorders, different forms of 
chronic pain (RCTs, n = 10) were the most common ICBT 
indication [29,37,40–42,48,56,66,87,105].

TABLES 1 & 2 present characteristics and effect sizes (d) of ICBT 
treatment arms of included studies aimed at depression or anxi-
ety disorders. TABLE 3 displays the characteristics and outcomes 
of RCTs investigating ICBT for other disorders. The rapid pace 
of the development in this research field is shown in FIGURE 2, 
where the cumulative frequency of RCTs investigating ICBT is 
shown from the first study published in 2000 until 2012. As 
shown in TABLES 1–4, the majority of studies have been conducted 
in Australia, Germany, Sweden, the UK, The Netherlands, the 
USA and Switzerland.

Applications of ICBT
The studies included in the review covered 25 different applica-
tions or clinical disorders and references for each of those are 
presented in the following sections. The clinical disorders for 
which ICBT had been investigated were depression or depressive 
symptoms, panic disorder, social phobia, post-traumatic stress 
disorder, generalized anxiety disorder, obsessive–compulsive 
disorder, severe health anxiety (hypochondriasis according to 
DSM-IV) [1], spider phobia and transdiagnostic treatments for 
anxiety and depression. As for functional disorders, the authors 
identified studies aimed at chronic pain, tinnitus, irritable bowel 
syndrome, fatigue in patients with chronic conditions, female 
sexual dysfunction and male sexual dysfunction in terms of erec-
tile dysfunction and premature ejaculation. There were also stud-
ies targeting eating disorders in the form of binge eating disorder 
and bulimia nervosa, as well as for subclinical eating disorders. 
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Included studies also reported on ICBT for reduced cannabis 
use, smoking cessation, pathological gambling, infertility distress, 
workplace stress, stress in caregivers of persons with dementia, 
child loss during pregnancy, complicated grief, parental distress 
after pediatric traumatic brain injury and body dissatisfaction. 
A more detailed description of each study including number of 
participants, country where it was conducted, assessments and 
effect sizes are given in TABLES 1–4.

Clinical efficacy: depression & anxiety disorders
The following section presents a brief description of the status 
and clinical efficacy of ICBT for depression and anxiety disorders. 
Details of studies on depression are presented in TABLE 1 and studies 
investigating anxiety disorders are shown in TABLE 2.

Depression or depressive symptoms
The authors identified 20 RCTs conducted by six independent 
research groups reporting on ICBT for depression or depres-
sive symptoms [28,35,50–55,57,70,78,88,91,97,103,106,109,116,119,123]. The 
treatments had some differences concerning therapist guidance 

ranging from none at all [54] to highly indi-
vidualized e-mail contact [119]. The within-
group effect sizes (pre- to post-treatment 
d) for ICBT treatment arms across studies 
ranged from 0.38 to 2.27 with a mean of 
0.94 (95% CI: 0.77–1.11) indicating a large 
effect. Using the APA  criteria for evidence 
status, ICBT for  depression was classified 
as a  well-established treatment.

Panic disorder
Panic disorder was the first of the anxiety 
disorders to be targeted with ICBT, and a 
total of nine RCTs met all inclusion crite-
ria for this review [43,46,79,80,95,126,133–135]. 
These trials were conducted by three inde-
pendent research groups, and the range 
of within-group effect sizes for ICBT was 
0.62–2.92 (d) with a mean of 1.42 (95% 
CI: 0.86–1.99) indicating large effects. 
As ICBT has been shown to be equivalent 
to live CBT in at least two well-designed 
RCTs by independent investigators [79,134], 
ICBT for panic disorder was classified as a 
well-established treatment.

Social phobia
As stated above, social phobia is one of the 
most well-studied applications for ICBT 
and 16 RCTs conducted by four independ-
ent research groups were included in this 
review [21,32,34,36,39,44,58,107,108,111–113,130–132]. 
The within-group effect size range across 
these studies (pre- to post-treatment d) was 
0.66–1.53 with a mean d of 1.13 (95% CI: 

0.99–1.28), which corresponds to a large effect. Three RCTs con-
ducted by independent research groups have demonstrated that 
ICBT for social phobia is at least as effective as live CBT [21,32,39], 
and therefore, the treatment was classified as well  established 
using the APA criteria.

Post-traumatic stress disorder
In recent years, post-traumatic stress disorder (or subsyndromal 
post-traumatic stress) has received a great deal of attention in 
the ICBT research community, with four independent research 
groups having conducted six RCTs that met inclusion criteria for 
this review [81–83,92,104,136]. The analyses showed that the range of 
effect sizes in the studies were 0.89–1.69 (pre- to  post-treatment 
d) with a large mean d of 1.23 (95% CI: 0.83–1.63). A note on 
clinical efficacy is that the one RCT where the Internet-based 
treatment failed to be superior to the control condition [92], the 
treatment was based on written emotional disclosure and did not 
have the typical main focus that CBT for post-traumatic stress 
disorder has, that is, exposure and response prevention. As ICBT 
for post-traumatic stress disorder has been shown to be superior to 

Figure 1. Description of the search process and reasons for article exclusion. 
The sum of clinical efficacy studies and cost–effectiveness studies exceeds 108, as some 
articles report both clinical effectiveness and cost–effectiveness outcomes.  
CBT: Cognitive behavior therapy.

1104 articles in total were found using the search strategy

The titles of the 1104 articles were screened

Excluded articles, n = 829

275 articles were reviewed

Excluded articles, n = 167
Not Internet-based treatments, n = 58
Not CBT, n = 34
Not adult population, n = 21
Not treatment study, n = 16
Secondary paper, n = 14
Trial protocol, n = 11
Prevention study, n = 7
Internet treatment not stand alone 
treatment, n = 3
Other reasons, n = 3

108 articles were included in the review
Clinical efficacy studies, n = 103
Cost–effectiveness studies, n = 8
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Table 1. Studies (randomized controlled trials) investigating Internet-based cognitive behavior therapy for 
depression or depressive symptoms.

Country Diagnosis/
problem

Treatment arms n† Outcome Effect sizes (d) in 
active treatment 
arms (pre–post; d 
according to label 
under ‘Treatment 
arm[s]’) 

Year Ref.

Australia Depressive 
symptoms

a. ICBT
b.  Online information about 

depression

347 CES-D a. 0.40
b. 0.40

2004 [50]

Australia Depressive 
symptoms

a. Unguided full ICBT
b. Brief ICBT
c.  TX b + problem solving
d.  TX c + stress management
e.  Extended ICBT + problem 

solving
f.  TX d + behavioral strategies

2794 GDS Within group d could 
not be estimated, 
between-group effect 
size range = 0.2–0.4 d

2006 [51]

Australia Depression a. ICBT 29 BDI-II a. 1.15 2009 [91]

Australia Depression a. ICBT
b.  ICBT guided by ‘technician’

96 PHQ-9 a. 1.54
b. 1.60

2010 [109]

Australia Depressive 
symptoms

a. Unguided ICBT
b.  ICBT + weekly telephone 

support

83 CES-D a. 0.88
b. 1.28

2011 [57]

Australia Depressive 
symptoms

a. GP + ICBT
b. GP

56 K10 Within group d could 
not be calculated, 
between group d at 
post TX = 0.40 
favoring TX a

2010 [70]

Sweden Depression a. ICBT 57 BDI a. 1.23 2005 [28]

Sweden Depression a. ICBT
b.  Individualized email contact 

only

59 BDI a. 1.46
b. 2.27

2010 [119]

Switzerland and 
Germany

Depression a. ICBT
b. Unguided ICBT

50 BDI a. 1.24
b. 0.80

2011 [35]

Switzerland and 
Germany

Depression a. ICBT 320 BDI a. 0.65 2009 [88]

The Netherlands Depression a. ICBT 36 BDI a. 0.7 2009 [97]

The Netherlands Depressive 
symptoms in 
elderly

a. ICBT
b. Live CBT

201 BDI a. 0.94
b. 0.67

2007 [103]

The Netherlands Depression a. ICBT
b.  Internet problem solving 

therapy

174 CES-D a. 1.14
b. 1.09

2008 [123]

The Netherlands Depressive 
symptoms

a. Unguided ICBT
b.  Unguided ICBT + TAU

200 BDI-II a. 0.71
b. 0.57

2009 [55]

The Netherlands Depression in 
diabetes 
patients

a. ICBT 125 CES-D a.  0.70 (between 
group d to WLC)

2011 [116]

The UK Depression a. ICBT 149 BDI a. 0.81 2009 [78]
†n reported equals sum of participants in the conditions reported under ‘Treatment arm(s)’, other potential arms omitted.
BDI: Beck Depression Inventory; CES-D: Center for Epidemiologic Studies Depression Scale; DASS-42: Depression Anxiety Stress Scales; GDS: Goldberg Depression 
Scale; GP: General practitioner; ICBT: Internet-based cognitive behavior therapy; K10: Kessler Psychological Distress Scale; PHQ-8: Patient Health Questionnaire; 
WLC: Waiting list control.
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an active control in only one RCT [83], the treatment was classified 
as probably  efficacious according to APA criteria.

Generalized anxiety disorder
Two studies reporting on RCTs by independent research groups 
were identified examining ICBT for generalized anxiety disor-
ders [89,93]. As displayed in TABLE 2, the within-group effect sizes 
(pre- to post-treatment) were large with a mean d of 1.12 (95% 
CI: 0.61–1.62). Despite showing superiority to waiting list con-
trols in these studies, ICBT for generalized anxiety disorder was 
classified as probably efficacious, as it has not yet been tested 
against an active control treatment.

Obsessive–compulsive disorder
The authors found only one RCT investigating ICBT for obses-
sive–compulsive disorder [129]. In that study, the pre- to post-
treatment effect size was large (d = 1.55). The limited research in 
this area meant that ICBT for obsessive–compulsive disorder did 
not reach APA criteria for probably efficacious treatment.

Severe health anxiety
To our knowledge, ICBT for severe health anxiety (hypochondria-
sis) has been investigated in only one RCT so far [18]. The results of 
that study suggest that ICBT could be an effective treatment with 
a pre- to post-treatment effect size of (d = 1.94). As is the case with 
obsessive–compulsive disorder, the body of knowledge on ICBT 
for severe health anxiety is, to date, too limited for the treatment 
to reach classification status of probably efficacious treatment.

Specific phobia (spider phobia)
One of the 108 studies included in this review had a main focus 
on specific phobia [31]. In that study, ICBT was compared with 

live CBT for spider phobia. The results showed large and similar 
effects of the two treatments with a pre- to post-treatment effect 
of ICBT of (d = 1.84). ICBT for spider phobia did not reach 
classification status of probably efficacious treatment. A comment 
on research on specific phobias and computerized treatments is 
that several studies have tested different forms of virtual real-
ity interventions for these disorders [137]. These were, however, 
not included in this review, as they were not administered via 
the Internet and generally required patients to regularly visit 
outpatient clinics to receive the virtual reality treatment.

Transdiagnostic treatments for anxiety disorders
Six RCTs in the review conducted by four independent research 
groups were aimed at investigating ICBT on a sample of partici-
pants with mixed anxiety disorders or for subclinical nonspecific 
anxiety [45,74,94,99,110,114,118]. In general, these treatments produced 
large effect sizes with a pre- to post-treatment d range of 0.63–1.40 
and a mean d of 1.07 (95% CI: 0.75–1.39). The authors classified 
this form of ICBT as a  probably efficacious treatment.

Clinical efficacy: functional disorders
Of the functional disorders, this review included studies on tin-
nitus, different forms of chronic pain, irritable bowel syndrome, 
fatigue and sexual dysfunctions. The following section pre-
sents an overview of the findings. TABLE 3 presents details of the 
included studies.

Chronic pain
The authors found ten RCTs conducted by seven independ-
ent research groups investigating ICBT for chronic pain, where 
the two most common types of pain were headache and back 
pain [29,37,40–42,48,56,66,87,105]. The pre- to post-treatment effect 

Table 1. Studies (randomized controlled trials) investigating Internet-based cognitive behavior therapy for 
depression or depressive symptoms (cont.).

Country Diagnosis/
problem

Treatment arm(s) n† Outcome Effect sizes (d) in 
active treatment 
arms (pre–post; d 
according to label 
under ‘Treatment 
arm[s]’)

Year Ref.

USA Depressive 
symptoms

a. Unguided ICBT 144 CES-D a. 0.61 2002 [54]

USA Depressive 
symptoms

a.  Unguided ICBT + mail 
reminders

b.  Unguided ICBT + telephone 
reminders

155 CES-D a. 0.64 2005 [52]

b. 0.38

USA Depressive 
symptoms

a.  Unguided ICBT + mail 
reminders

83 PHQ-8 a. 1.20 2009 [53]

USA Depression in 
epilepsy 
patients

a. ICBT 26 BDI a.  d could not be 
calculated (ICBT 
superior to WLC)

2011 [106]

†n reported equals sum of participants in the conditions reported under ‘Treatment arm(s)’, other potential arms omitted.
BDI: Beck Depression Inventory; CES-D: Center for Epidemiologic Studies Depression Scale; DASS-42: Depression Anxiety Stress Scales; GDS: Goldberg Depression 
Scale; GP: General practitioner; ICBT: Internet-based cognitive behavior therapy; K10: Kessler Psychological Distress Scale; PHQ-8: Patient Health Questionnaire; 
WLC: Waiting list control.
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Table 2. Studies (randomized controlled trials) investigating Internet-based cognitive behavior therapy for 
anxiety disorders.

Country Diagnosis Treatment arm(s) n† Outcome Effect sizes (d) in active 
treatment arms (pre–post; 
d according to label under 
‘Treatment arm[s]’)

Year Ref.

Australia Social phobia a. ICBT 105 SIAS a. 1.24 2008 [112]

Australia Social phobia a. ICBT 88 SIAS a. 1.21 2008 [111]

Australia Social phobia a. ICBT
b. Unguided ICBT

98 SIAS a. 1.47
b. 0.36

2008 [108]

Australia Social phobia a.  Unguided ICBT
b.  Unguided ICBT + telephone 

support

168 SIAS a. 1.41
b. 0.98

2009 [130]

Australa Social phobia a.  ICBT + support by ‘technician’
b. ICBT

85 SIAS, SPS a.  1.47 (SIAS) and 1.15 (SPS)
b.  1.56 (SIAS) and 1.15 (SPS)

2009 [131]

Australia Social phobia a. ICBT
b.  ICBT + motivational support

113 SIAS, SPS a.  1.16 (SIAS) and 1.04 (SPS)
b.  1.15 (SIAS) and 0.75 (SPS)

2010 [113]

Australia Social phobia a. ICBT
b. Live CBT

37 SIAS, SPS a.  0.74 (SIAS) and 0.58 (SPS)
b.  0.89 (SIAS) and 0.82 (SPS)

2011 [32]

Spain Social phobia a. ICBT
b. Live CBT

98 FPSQ a. 0.91
b. 0.90

2010 [39]

Sweden Social phobia a. ICBT + exposure 64 LSAS-SR a. 0.91 2006 [132]

Sweden Social phobia a. ICBT + telephone support 60 LSAS-SR a. 1.00 2007 [44]

Sweden Social phobia a. ICBT + exposure
b. ICBT

38 LSAS-SR a. 0.82
b. 1.01

2008 [107]

Sweden Social phobia a. ICBT 120 LSAS-SR a. 0.93
b. 0.78

2009 [58]

Sweden Social phobia a. ICBT
d. IAR

115 LSAS-SR a. 1.35
d. 0.99

2009 [58]

Sweden Social phobia a. ICBT
b. Live CBT

126 LSAS a. 1.42
b. 0.97

2011 [21]

Switzerland Social phobia a. ICBT 52 LSAS-SR a. 0.82 2009 [36]

Switzerland Social phobia a. ICBT
b. Unguided ICBT
c.  ICBT with flexible support

81 LSAS-SR a. 1.53
b. 1.48
c. 1.41

2011 [34]

Australia Panic disorder a. ICBT
b. Bibliotherapy

37 PDSS a. 2.92
b. 1.90

2005 [80]

Australia Panic disorder a. ICBT
b. Live CBT

86 PDSS a. 0.83
b. 0.98

2008 [79]

Australia Panic disorder a. ICBT 32 PDSS a. 0.93 2010 [126]

Sweden Panic disorder a. ICBT + telephone support 20 BSQ a. 1.58 2001 [135]

Sweden Panic disorder a. ICBT
b. Live CBT

49 BSQ a. 1.45
b. 2.14

2005 [46]

Sweden Panic disorder a. ICBT
b. IAR

22 BSQ a. 0.79
b. 0.93

2003 [133]

Sweden Panic disorder a. ICBT 30 BSQ a. 1.97 2006 [43]

Sweden Panic disorder a. ICBT
b. Live CBT

104 PDSS a. 1.73
b. 1.63

2010 [134]

†n reported equals sum of participants in the conditions reported under ‘Treatment arm(s)’, other potential arms omitted.
BAI: Beck Anxiety Inventory; BSQ: Body Sensation Questionnaire; CBT: Cognitive behavior therapy; DASS-42: Depression Anxiety Stress scales; GAD: Generalized anxiety 
disorder; HAI: Health Anxiety Inventory; ICBT: Internet-based cognitive behavior therapy; IES-R: Impact of Event Scale-Revised; I: Intrusion; LSAS: Liebowitz Social Anxiety 
Scale; OCD: Obsessive-compulsive disorder; PDSS: Panic Disorder Severity Scale; PSWQ: Penn-State Worry Questionnaire; PTSD: Posttraumatic stress disorder; PSS: 
Perceived Stress Scale; SIAS: Social Interaction Scale; SPQ: Spider Phobia Questionnaire; SPS: Social Phobia Scale; SR: Self-report; WLC: Waiting list control.
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Table 2. Studies (randomized controlled trials) investigating Internet-based cognitive behavior therapy for 
anxiety disorders (cont.).

Country Diagnosis Treatment arm(s) n† Outcome Effect sizes (d) in active 
treatment arms (pre–post; 
d according to label under 
‘Treatment arm[s]’)

Year Ref.

The 
Netherlands

Panic symptoms a. ICBT 27 PDSS-SR a. 0.62 2010 [95]

USA PTSD a. ICBT 13 IES-R a. 1.69 2006 [136]

Germany PTSD a. ICBT 49 IES-R a. 1.40 2007 [81]

The 
Netherlands

PTSD a. ICBT 69 IES-R-I a. 0.98 2003 [82]

USA PTSD a. CBT 24 PTSD-
symptom 
scale

a. 0.89 2007 [83]

USA PTSD a. ICBT 15 PCL d could not be calculated.  
TX not superior to WLC

2011 [92]

Australia PTSD a. ICBT 23 PCL-
Civilian

a. 1.18 2011 [104]

Australia GAD a. ICBT
b.  ICBT with support by 

‘technician’

101 PSWQ a. 1.16
b. 1.07

2010 [93]

Sweden GAD a. ICBT 44 PSWQ a. 1.08 2011 [89]

Sweden OCD a. ICBT 50 PDSS a. 1.55 2012 [129]

Sweden Severe health 
anxiety

a. ICBT 40 HAI a. 1.94 2011 [18]

Sweden Specific phobia 
(spider)

a. ICBT
b. Live CBT

30 SPQ a. 1.84
b. 2.58

2009 [31]

Sweden Anxiety disorders 
(mixed)

a. ICBT individually tailored 27 BAI a. 1.10 2011 [45]

Australia Anxiety disorders 
(mixed)

a. ICBT 42 DASS-21 a. 0.76 2010 [110]

Australia Anxiety disorders 
(mixed)

a. ICBT
b. ICBT guided by coach

89 DASS-21 a. 1.29
b. 0.90

2011 [74]

Australia Anxiety disorders 
(mixed) and 
depression

a. ICBT 39 DASS-21 a. 1.47 (depressed patients)
a ii. 0.99 (anxiety patients)

2011 [114]

UK Anxiety (social 
phobia, specific 
phobia, 
agoraphobia)

a. ICBT 45 0–8 
problem 
rating 
scale 
(assessor)

a. 1.4 2005 [99]

The 
Netherlands

Anxiety, 
depression, 
work-related 
stress

a. ICBT 107 HADS a. 0.63 2008 [118]

USA Anxiety 
(subclinical)

a.  ICBT (progressive muscle 
relaxation)

b. Spiritual Internet TX

189 PSS a. 1.13
b. 1.24

2010 [94]

†n reported equals sum of participants in the conditions reported under ‘Treatment arms’, other potential arms omitted.
BAI: Beck Anxiety Inventory; BSQ: Body Sensation Questionnaire; CBT: Cognitive behavior therapy; DASS-42: Depression Anxiety Stress scales; GAD: Generalized anxiety 
disorder; HAI: Health Anxiety Inventory; ICBT: Internet-based cognitive behavior therapy; IES-R: Impact of Event Scale-Revised; I: Intrusion; LSAS: Liebowitz Social Anxiety 
Scale; OCD: Obsessive-compulsive disorder; PDSS: Panic Disorder Severity Scale; PSWQ: Penn-State Worry Questionnaire; PTSD: Posttraumatic stress disorder; 
PSS: Perceived Stress Scale; SIAS: Social Interaction Scale; SPQ: Spider Phobia Questionnaire; SPS: Social Phobia Scale; SR: Self-report; WLC: Waiting list control.
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Table 3. Studies (randomized controlled trials) investigating Internet-based cognitive behavior therapy for 
functional disorders.

Country Diagnosis Treatment arms n† Outcome Effect sizes (d) in 
active treatment 
arms (pre–post; d 
according to label 
under ‘Treatment 
arm[s]’)

Year Ref.

Sweden Headache a. ICBT 20 Headache diary 
(headache index)

a. 0.47 2000 [105]

Sweden Headache a. ICBT
b.   ICBT + weekly telephone 

contact

44 Headache diary 
(headache index)

a. 0.04
b. 0.05

2003 [29]

Sweden Headache (migraine) a. ICBT
b.  ICBT + hand massage

49 MADRS-S a. 0.06
b. -0.04

2011 [66]

USA Headache a. ICBT 39 HI a. 0.87 2005 [56]

Sweden Chronic pain (back) a.  ICBT + telephone support 22 CSQ (cata-
strophizing)

a. 0.76 2004 [41]

Sweden Chronic pain and/or 
burnout

a.  ICBT in group format 30 SF-36, bodily pain a. 1.00 2006 [40]

Sweden Chronic pain (back) a. ICBT 26 CSQ (cata-
strophizing

a. 0.83 2011 [42]

USA Chronic pain a. ICBT (mind–body focused) 41 Brief Pain Inventory 
Short form

a. 0.42 2009 [37]

USA Chronic pain (back) a. ICBT 70 SOPA (control) a. 1.23 2012 [48]

USA Fibromyalgia and/or 
arthritis

a. ICBT 433 Pain scale a. 0.28 2008 [87]

Sweden Tinnitus a. ICBT 53 TRQ a. 0.60 2002 [30]

Australia 
and Sweden

Tinnitus a. ICBT
b.  Basic information about 

tinnitus

56 Tinnitus Reaction 
Questionnaire

a. 0.21
b. 0.03

2009 [25]

Sweden Tinnitus a. ICBT
b. Live CBT (group)

51 TRQ a. 0.73
b. 0.64

2008 [76]

Sweden IBS a. ICBT 43 GI-symptom diary a. 0.84 2010 [20]

Sweden IBS a. ICBT 30 GSRS-IBS a. 1.28 2011 [84]

Sweden IBS a. ICBT 98 GSRS-IBS a. 0.96 2011 [85]

USA IBS a. ICBT 28 GSRS-IBS a. 1.73 2009 [72]

The 
Netherlands

Erectile dysfunction a. ICBT 28 IIEF a. 0.51 2009 [117]

Sweden Erectile dysfunction a. ICBT 39 IIEF-5 a. 0.42 2011 [27]

The 
Netherlands

Premature ejaculation a. ICBT 21 GRISS-PE a. 0.52 2009 [117]

Australia Female sexual 
dysfunction

a. ICBT 11 FSFI a. 1.52 2011 [75]

USA Female and male 
sexual dysfunction

a. ICBT
b. Live CBT

81 IIEF (men)
FSFI (women)

a. 0.21
b. 0.39

2012 [100]

Australia Fatigue in patients with 
chronic diseases

a. Unguided ICBT
b.  Information-only condition

62 FIS a. 0.21
b. 0.60

2010 [61]

†n reported equals sum of participants in the conditions reported under ‘Treatment arms’, other potential arms omitted.
CBT: Cognitive behavior therapy; FIS: Fatigue Impact Scale; FSFI: Female Sexual Function Index; GI: Gastrointestinal; GSRS: Gastrointestinal Symptom Rating Scale; 
GRISS-PE: Golombok Rust Inventory of Sexual Satisfaction–premature ejaculation subscale; HI: Headache Index; IBS: Irritable bowel syndrome; ICBT: Internet-based 
cognitive behavior therapy; IIEF: International Index of Erectile Function; SOPA: Survey of Pain Attitudes.
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sizes (d) ranged from 0.04 to 1.23 with a mean d of 0.60 (95% 
CI: 0.31–0.88). These results showed a considerable spread of 
effect sizes across studies, but the general finding was that ICBT 
for chronic pain produced small-to-moderate effects. Three 
studies showed minimal pre- to post-treatment effects d=!0.04 
to 0.21, and two studies failed to demonstrate that ICBT was 
superior to basic control conditions. Owing to the conflicting 
results, ICBT for chronic pain was not classified as a probably 
efficacious treatment.

Tinnitus
There were three RCTs conducted by two independent research 
groups investigating ICBT for tinnitus in Sweden [25,30,76]. The 
pre- to post-treatment effect size (d) ranged from 0.21 to 0.73 
across studies with a mean d of 0.51 (95% CI: !0.15 to 1.18), 
indicating a small-to-moderate effect of the treatment.  ICBT for 
tinnitus was classified as a probably  efficacious treatment.

Irritable bowel syndrome
Four RCTs conducted by two independent research groups inves-
tigating ICBT for irritable bowel syndrome were included in this 
review [20,72,84,85]. The pre- to post-treatment effect sizes ranged 
from 0.84 to 1.73 across the studies with a mean d of 1.20 (95% 
CI: 0.57–1.84) indicating large effects of the treatment. Although 
the treatment showed to be superior to an active control treatment 
in one RCT [85], this finding has not been replicated by an inde-
pendent research group. Therefore, the treatment was classified 
as a probably efficacious treatment.

Sexual dysfunction
The authors found five RCTs conducted by four independent 
research groups meeting criteria for inclusion in this review that 
investigated ICBT for sexual dysfunctions [27,75,100,117]. Female 
sexual dysfunction was targeted in two of the studies and male 

sexual dysfunction (erectile dysfunction 
or premature ejaculation) in three of the 
RCTs. There was a fairly large spread in 
effect sizes across studies (pre- to post-
treatment d: 0.21–1.52) with a mean d of 
0.67 (95% CI: !0.25 to 1.59) indicating 
a small-to-moderate effect of the treat-
ment. The study solely aimed at female 
sexual dysfunction was an outlier with a 
pre- to post-treatment d of 1.52 [75] com-
pared with the d range of 0.21–0.52 for 
the effects in the studies investigating male 
sexual dysfunction [27,61,100,117]. The state of 
the evidence indicates that ICBT for sexual 
dysfunction can be classified as a probably 
efficacious treatment.

Fatigue
The authors found one RCT targeting 
fatigue in a sample of participants with 
chronic somatic conditions [61]. The effect 

size was small (d = 0.21), and the treatment cannot be classified 
as probably efficacious.

Clinical efficacy: eating disorders
TABLE 4 presents an overview of the five RCTs conducted by five 
independent research groups included in this review investigat-
ing ICBT for eating disorders [49,73,86,98,128]. The studies targeted 
bulimia nervosa, binge eating disorder or subthreshold eating 
disorders. The effect sizes (pre- to post-treatment d) ranged from 
0.62 to 1.28 with a mean d of 0.97 (95% CI: 0.63–1.31), indicat-
ing a large effect of the treatment. ICBT for these eating disorders 
was classified as a probably efficacious treatment.

Clinical efficacy: other disorders or clinical problems
Several RCTs were found that investigated ICBT for conditions 
not belonging to either of the categories: depression, anxiety, 
functional or eating disorders. The results are presented in the 
following sections, and a description of each study is presented 
in TABLE 4.

Stress
There were three RCTs conducted by three independent research 
groups investigating ICBT for stress [33,38,96]. Target populations 
were relatively heterogeneous across studies, probably contribut-
ing to the spread in effect sizes (pre- to post-treatment d = 0.08–
0.90). The mean d was 0.49 (95% CI: !0.52 to 1.5), indicating 
a small-to-moderate effect of the treatment. The few conducted 
studies and the conflicting results meant that ICBT for stress 
could not be classified as a  probably  efficacious treatment.

Body dissatisfaction
Three RCTs by two independent research groups targeted body 
dissatisfaction [64,90,127]. The within-group effect sizes across stud-
ies were 0.42–1.16 (pre- to post-treatment d) with a mean d of 

Figure 2. Cumulative number of published randomized controlled trials on 
Internet-based cognitive behavior therapy. 
Year 2012 bar includes studies published before June the same year.  
RCT: Randomized controlled trial.
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Table 4. Studies (randomized controlled trials) investigating Internet-based cognitive behavior therapy for 
eating disorders and other clinical conditions.

Country Diagnosis Treatment 
arm(s)

n† Outcome Effect sizes (d) in 
active treatment arms 
(pre–post; d according 
to label under 
‘Treatment arm[s]’)

Year Ref.

Eating disorders

Sweden Bulimia nervosa and/or binge 
eating disorder

a. ICBT 37 EDE-Q a. 1.04 2007 [86]

Switzerland Binge eating disorder a. ICBT 37 EDI-2, Bulimia 
scale

a. 1.16 (post-TX not 
reported, follow-up is 6 
MFU)

2011 [49]

UK Bulimia nervosa or eating 
disorder NOS

a. ICBT 38 EDE-Global a. 1.28 2011 [98]

USA Subthreshold eating disorder a. ICBT EDE-Q-Global a. 0.75 2004 [128]

Germany Subthreshold eating disorder a. ICBT 64 EDE-Q a. 0.62 2012 [73]

Other clinical conditions

USA Stress treatment for caregivers 
to persons with dementia

a.  ICBT (coping 
with stress)

150 Stress scale (study 
specific)

a. 0.49 2005 [33]

USA Stress (work related) a. Unguided ICBT 154‡ Symptoms of 
Distress Scale

a. 0.08 2008 [38]

The 
Netherlands

Stress (work related) a. ICBT 177 DASS-42 (stress 
scale)

a. 0.9 2007 [96]

Australia Body dissatisfaction a. ICBT
b. Live CBT

40 BSQ a. 1.16
b. 0.73

2006 [64]

Australia Body dissatisfaction, 
disordered eating

a. ICBT
b. Live CBT

79 BSQ a. 0.58
b. 1.19

2007 [90]

USA Body dissatisfaction, weight 
concerns

a. ICBT 31 BSQ a. 0.42 2000 [127]

Switzerland Infertility distress a. ICBT 30 IDS a. 0.78 2010 [65]

USA Infertility distress a. ICBT 21 FPI a. 0.07 2010 [102]

Germany Smoking cessation a. ICBT 1106 Smoking 
abstinence

a.  Odds ratio 1.32 in favor 
of TX compared with 
control (d could not be 
calculated)

2010 [101]

Germany Cannabis use a. ICBT 863 Cannabis use over 
30 days

a. 1.47 2011 [115]

Sweden and 
the 
Netherlands

Pathological gambling a.  ICBT + weekly 
telephone 
support

34 NODS a. 2.93 2008 [47]

Germany Child loss during pregnancy a. ICBT 48 IES a. 1.19 2011 [77]

USA Parental distress after pediatric 
traumatic brain injury

a. ICBT 26 SPSI a. 0.47 2006 [120]

Switzerland Complicated grief a. ICBT 29 IES a.  1.52 (intrusion scale) 
and 1.25 (avoidance 
scale)

2006 [121]

†n reported equals sum of participants in the conditions reported under ‘treatment arms’, other potential arms omitted.
‡Uncertain number, estimated based on total sample size and treatment number of treatment arms.
BSQ: Body Shape Questionnaire; CBT: Cognitive behavior therapy; DASS-42: Depression Anxiety Stress Scales; EDE: Eating disorder examination; FPI: Fertility 
Problem Inventory; ICBT: Internet-based cognitive behavior therapy; IDS: Infertility Distress Scale; IES: Impact of Event Scale; NODS: National Opinion Research Center 
DSM Screen for Gambling Problems; NOS: Not otherwise specified; SPSI: Social Problem-Solving Index.
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0.72 (95% CI: !0.24 to 1.69), indicating a moderate effect. ICBT 
for body dissatisfaction was classified as a probably efficacious 
treatment.

Infertility distress
Two studies that met inclusion criteria investigated ICBT for 
infertility distress [65,102]. Pre- to post-treatment effect sizes in one 
study was nonsignificant (d = 0.07) on infertility-specific distress, 
while the other showed moderate-to-large effects (d = 0.78). ICBT 
for infertility distress did not fulfill criteria for being a probably 
efficacious treatment.

Tobacco smoking & cannabis use
Two of the included studies reported the findings from RCTs 
aimed at reducing tobacco smoking [101] and cannabis use [115]. 
The study on tobacco smoking did not provide data to enable 
calculation of effect sizes in terms of d, but showed that the 
odds ratio at post-treatment was 1.32 in favor of ICBT to con-
trol, indicating a small effect of the treatment. As for ICBT 
for cannabis use, the pre- to post-treatment effect size was 
large (d = 1.47). The treatments were not classified as probably 
 efficacious treatments.

Pathological gambling
The authors found one study examining ICBT for pathological 
gambling [47]. The within-group effects were large (pre- to post-
treatment d = 2.93), but evidence is insufficient for the treatment 
to be classified as probably efficacious.

Complicated grief, child loss during pregnancy & parental 
distress after traumatic pediatric brain injury
Three of the RCTs included in this review investigated ICBT 
for complicated grief [121], child loss during pregnancy [77] and 
parental distress after traumatic pediatric brain injury [120], 
respectively. Within-group effect sizes for complicated grief 
and pregnancy child loss were large (pre- to post-treatment 
d values were 1.52 and 1.19, respectively), while ICBT for 
parental distress following pediatric brain injury was small-to-
moderate (d = 0.47). ICBT for these clinical problems did not 
have  sufficient evidence to be classified as probably efficacious 
treatments.

Clinical efficacy: comparing  ICBT to live CBT
As a clinically relevant aspect of ICBT is whether it can pro-
duce outcomes similar to those of conventional CBT, the 
authors performed additional analyses of the studies directly 
comparing ICBT to a treatment arm of live CBT. Twelve RCTs 
[21,31,32,39,46,64,76,79,90,100,103,134] were found where this compari-
son could be made, and in those studies, the mean pre- to post-
treatment effect size (d) was 1.04 (95% CI: 0.73–1.35) in ICBT 
compared with the effect size of 1.14 d (95% CI: 0.72–1.56) in 
conventional CBT. Thus, the two forms of CBT produce out-
comes that are equivalent in terms of effect sizes on main outcome 
measures. FIGURE 3 presents the spread in effect sizes across studies 
comparing ICBT to live CBT.

Cost–effectiveness
Of the 108 studies included in the review, eight provided data 
on cost–effectiveness of the treatments [24,26,60,67,68,71,84,122]. A 
description of those studies, including main health economic out-
comes is presented in TABLE 5. Six of the studies applied a societal 
perspective [26,60,67,68,84,122] and two a health service provider per-
spective [24,71]. Treatments in those studies were aimed at depres-
sion, social phobia, severe health anxiety and irritable bowel syn-
drome. Most studies used waiting list controls as comparison 
groups, while a few compared ICBT to treatment as usual or live 
CBT in the cost–effectiveness analysis. In the studies comparing 
ICBT to waiting list controls, the average probability of ICBT 
being a cost-effective treatment was 57% (95% CI: 18.2–94.9) at 
a willingness to pay of zero. Thus, these studies indicated that the 
most probable estimation is that ICBT is a cost-effective interven-
tion compared with no treatment, even if society is unwilling to 
pay for additional cases of improvement. There was only one study 
using a randomized design comparing ICBT to live CBT from a 
cost–effectiveness perspective [68]. In that study, the scatter plot of 
simulated ICERs suggested that ICBT has a 79.5% probability of 
being more clinically efficacious at a lower societal cost, thereby 
being highly cost effective.

Discussion
The aim of this systematic review was to investigate applications, 
clinical efficacy and cost–effectiveness of ICBT. The results 
showed that more than 100 RCTs testing ICBT have been con-
ducted since the year 2000, with a clear emphasis on treatment 
of depression and anxiety disorders, although the spectrum of 
clinical problems were broad, as the included studies covered 25 
different indications. The results showed that effect sizes of ICBT 
were large in the treatment of depression, panic disorder, social 
phobia, generalized anxiety disorder, post-traumatic stress disor-
der, obsessive–compulsive disorder, severe health anxiety, spider 
phobia, transdiagnostic treatment for anxiety, irritable bowel syn-
drome, female sexual dysfunction, eating disorders, cannabis use 
and pathological gambling. For the other disorders, where chronic 
pain was the most investigated clinical problem, effect sizes were 
small-to-moderate. A review of the RCTs comparing ICBT to live 
CBT showed that treatment effects seem to be equivalent in the 
two types of CBT. Using the stringent evidence criteria proposed 
by APA ICBT for depression, panic disorder and social phobia 
were the only treatments classified as well-established treatments. 
Few  studies (n = 8) provided cost–effectiveness data warranting 
caution in interpretation. The cost–effectiveness studies sug-
gested that ICBT is a cost-effective treatment from a societal 
perspective compared with no treatment as well as compared with 
conventional CBT.

An important strength of this review was that the authors used 
a systematic search strategy that enabled analysis of ICBT for 
a broad range of clinical disorders. In addition, as the authors 
used randomized clinical trials as an inclusion criterion, the 
overall quality of the studies were high, yielding reliable effect 
size estimates. Also, the combination of reporting effect sizes 
as well as evidence status classification gives a fairly full picture 
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in the sense that it enables estimation of 
potential effects combined with an assess-
ment of the uncertainty of that estimate. 
When interpreting effect sizes, it is, how-
ever, important to bear in mind that these 
represent within-group effects. As stated 
in the ‘Methods’ section, the authors chose 
this approach to enable comparisons across 
studies as the d values represent the same 
type of effect. As control groups vary to 
such a great extent in this research field, 
a use of between-group d would have ren-
dered skewed estimates as control groups 
vary from waiting list controls to treatment 
as usual or even to high-quality face-to-face 
CBT, where a noninferiority hypothesis is 
tested [21].

One of the limitations of this review 
is that the authors used PubMed as the 
sole database when performing searches. 
However, PubMed retrieves searches from 
the Medline database indexing more than 
5000 journals and being the leading medi-
cal database. Nevertheless, this means that 
the number of studies and clinical applica-
tions reported in this review constitute a 
not-less-than estimate. The fact that the 
authors did not search for unpublished 
studies might have increased the risk of 
publication bias. This risk was regarded as relatively small for 
several reasons. As this research field is so young, a much larger 
proportion of studies than in conventional CBT have been con-
ducted when trial registration is necessary for publication, mak-
ing it futile not to publish studies due to low effects. In addi-
tion, a recent meta-analytic study investigating the effects of 
computerized CBT for anxiety and depression searching seven 
major databases found a low risk of publication bias in this field 
[138]. Nevertheless, it is important to point out that the risk of 
publication bias, even if it is small, could lead to overestima-
tion of treatment effects. A second limitation is that the use of 
‘randomized controlled trials’ in the search string made it likely 
that well-designed single case studies were excluded from the 
search results. However, the authors’ view as researchers in the 
field is that single case studies investigating ICBT using good 
designs are very rare, which is probably due to the fact that the 
limited amount of therapist time required makes it less costly 
to conduct larger scaled trials, even in exploratory purposes. 
Finally, the authors did not adjust for study quality and number 
of participants in their effect size estimates. Conducting a com-
prehensive meta-analyses of ICBT for the 25 clinical disorders 
identified in this review was, however, beyond the scope of this 
paper. Only correcting for number of participants was regarded 
as suboptimal, as most included studies could be categorized as 
moderately large (n = 40–140) or very large (n = 300–3000), 
but where it is not evident that the latter category should have a 

larger impact on estimates as these large n values are generally 
associated with lower quality in terms of clinician assessments. 
Instead, the authors regard the qualitative assessment based on 
APA criteria for research evidence as an important complement 
to the reported effect size estimates.

In spite of these limitations, the authors view the findings of 
this systematic review as important, as they show that ICBT has 
been investigated for a wide array of clinical disorders and is a 
highly effective and a well-established treatment for depression, 
panic disorder and social phobia. In addition, ICBT seems to 
be as effective as conventional CBT and probably highly cost 
effective.

Expert commentary
The pace of development in this field has been rapid, in just a 
little longer than 10 years ICBT has, from a scientific perspec-
tive, gone from being a nonexisting treatment form to a well-
established treatment for depression and some of the anxiety 
disorders. Although our initial search results made it clear that 
computers and the Internet are used for a large variety of pur-
poses in healthcare, it also showed that when using the study 
inclusion criteria of CBT, Internet-delivered treatments and an 
adult population, the variation in how ICBT was designed was 
relatively limited. Nearly all included studies in this review relied 
on fairly simple text-based treatments with minimal therapist 
support using e-mail-like messaging systems. Although some 

Figure 3. Distribution of effect sizes (pre- to post-treatment d) across 12 studies 
comparing Internet-based cognitive behavior therapy to conventional cognitive 
behavior therapy using a randomized controlled design. Boxes contain upper and 
lower quartiles of d and horizontal lines represent the median d. Outlier in live CBT 
represents the study by Andersson et al. on spider phobia treatment. 
CBT: Cognitive behavior therapy; ICBT: Internet-based cognitive behavior therapy.
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Table 5. Studies investigating cost–effectiveness of Internet-based cognitive behavior therapy.

Country Cost-
perspective 
(diagnosis)

Treatment 
arms

n Effect or 
utility 
outcome

ICER or other health economic results Year Ref.

The Netherlands Societal 
(depression)

a. ICBT
b. IPST
c. WLC

174 EQ-5D and 
CES-D

ICER (ICBT vs WLC) = !1817, that is, each case 
of clinical improvement in ICBT compared with 
WLC generated a cost of !1817.
ICBT had a 30% probability of being 
cost effective at WTP = 0.
ICER (IPST vs WLC) = !1248. IPST had a 38% 
probability of being cost effective at WTP = 0.
Cost–utility CER (ICBT vs WLC) = !22,609, 
that is, each QALY gained in ICBT compared 
with WLC generated a cost of !22,609.
Cost–utility ICER (IPST vs WLC) = !11,523

2010 [122]

The Netherlands Societal 
(depression)

a.  Unguided 
ICBT

b.  Uguided ICBT 
+ TAU

c. TAU

303 EQ-5D ICER not reported. ICBT had a 65% 
probability of being cost effective compared 
with TAU at WTP US$0

2010 [60]

UK Health service 
provider 
(depression)

a. ICBT
b. TAU

138 BDI and EQ-5D ICER = £3528, that is, each additional case of 
improvement in ICBT compared with TAU 
generated a cost of £3528.
The cost–utility ICER was £17,173.
ICBT had a 0% probability of being  
cost effective at WTP = £0

2010 [71]

Sweden Societal 
(social 
phobia)

a. ICBT
b. Live CBT

126 LSAS and EQ-5D ICER = -US$7046 in favor of ICBT compared 
with live CBT, that is, each additional case of 
improvement on LSAS generated a cost saving 
of US$7046. The cost–utility ICER was 
-$29,693, favoring ICBT. Indirect costs were 
significantly reduced in both TX arms.
ICBT had a 79.5% probability of being cost 
effective compared with live CBT at a 
WTP = US$0

2011 [68]

Australia Health service 
provider 
(social 
phobia)

a. ICBT
b.  Live CBT 

(modeled cost 
data)

93 SIAS and SPS The cost for 1 year gained living with disability 
(YLD) averted was $1496 AU in ICBT and 
AU$5686 in live CBT

2009 [24]

Sweden Societal 
(severe health 
anxiety)

a. ICBT
b.  WLC + 

discussion 
forum

81 Diagnosis of 
hypochondriasis 
and EQ-5D

ICER = -£1244 in favor of ICBT compared with 
WLC, that is, each case of remission generated 
a cost saving of £1244. The cost–utility ICER 
was -£6533 favoring ICBT. ICBT had a 64% 
probability of being cost effective compared 
with no treatment at WTP = £0

2012 [67]

Sweden Societal (IBS) a. ICBT
b.  WLC + 

discussion 
forum

43 Clinical 
improvement on 
GSRS-IBS

ICER = -US$16,806, that is, each additional 
case of improvement in ICBT compared with 
WLC generated a cost reduction of 
US$16,806. ICBT had a 96% probability of 
being cost effective at WTP = US$0

2011 [26]

Sweden Societal (IBS) a. ICBT
b. WLC

61 Clinical improve-
ment on 
GSRS-IBS

ICER = -US$39,821, that is, each additional 
case of improvement in ICBT compared with 
WLC generated a cost reduction of 
US$39,831. ICBT had a 87% probability of 
being cost effective at WTP = $0

2011 [84]

BDI: Beck Depression Inventory; CBT: Cognitive behavior therapy; CES-D: Center for Epidemiologic Studies Depression Scale; EQ-5D: EuroQol-5 dimensions; 
GSRS: Gastrointestinal Symptom Rating Scale; IBS: Irritable bowel syndrome; ICBT: Internet-based cognitive behavior therapy; ICER: Incremental cost–effectiveness ratio; 
LSAS: Liebowitz Social Anxiety Scale; SIAS: Social Interaction Scale; SPS: Social Phobia Scale; TAU: Treatment as usual; WLC: Waiting list control; WTP: Willingness to 
pay.
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studies have looked into using more advanced technical sup-
port, such as smart phone applications, a potential explanation 
for the relatively simple technology is that effect sizes have been 
shown to be so large. In fact, as our comparison showed when 
looking at ICBT and conventional CBT, the two formats seem 
to be equivalent.

When scrutinizing the effect sizes presented in this review, it 
becomes clear that it is not reasonable to talk about the effect of 
ICBT per se, that is, to try to answer whether the treatment is 
generally effective. Some of the anxiety disorders, for example, 
panic disorder, display effect sizes of about d=1.5 indicating very 
large effects, while other clinical problems, such as male sexual 
dysfunction, produce small-to-moderate effects. The general 
emerging picture is that ICBT produces about the same effects 
as conventional CBT does for each specific clinical disorder. 
Considering the suggested mechanism of effect, that is, that CBT 
works through the same long-term behavioral changes regardless 
of whether it is delivered live or via the Internet, these differences 
in effect sizes across disorders are expected.

On assessment of the data indicating that ICBT and conven-
tional CBT are equally effective, it is important to underline 
that this statement cannot be generalized to all psychiatric dis-
orders where CBT has been proven to be effective. Thus, it is 
possible that ICBT is a less optimal treatment option for certain 
patient groups, for example persons with borderline personal-
ity disorder, severe forms of obsessive–compulsive disorder or 
psychotic disorders. However, to date, data in this regard are 
lacking.

Although the number of RCTs included in this review was 
large, ICBT was only classified as a well-established treatment, 
that is, reaching highest evidence status, for three (depression, 
panic disorder, social phobia) of 25 clinical problems. This is 
due to the fact that the field is clearly dominated by small to 
moderately large RCTs (n < 100), where the active intervention 
has been pitted against a waiting list control.

Five-year view
It seems clear that the general research process has been that new 
applications of ICBT has been more appealing to researchers in 
this field than building a firm evidence base for each clinical 
disorder. Thus, our main suggestion for future research regard-
ing clinical efficacy of ICBT is to conduct well-powered trials 
comparing the treatment to active controls, such as live CBT. 

Nevertheless, considering that the results of the present review 
indicate that ICBT is as effective as face-to-face CBT for depres-
sion, social phobia and panic disorder, we regard it as highly 
likely that ICBT for these indications will be an integral part 
of psychiatric care within the next 5 years in the western world. 
In Stockholm, Sweden, ICBT has been implemented in routine 
psychiatric care by establishing an ICBT unit, which, to date, has 
delivered treatments to more than 2000 patients with these psy-
chiatric disorders. Effectiveness data from this unit suggest that 
ICBT can be delivered within routine care with the same effects 
as in the controlled trials reported here. Similar ICBT units have 
been established in Australia and the Netherlands. Considering 
the fast speed of development in this field, we also regard it 
likely that several other indications (many of them reviewed 
in this paper) will follow. The implications of this new form of 
psychiatric care are profound, especially in terms of availability 
to effective psychological treatments. For example, as the thera-
pist time spent weekly per patient in our ICBT unit often is less 
than 20 min, this means that a psychologist working full time 
can treat up to 80 patients simultaneously, which is a marked 
increase compared with conventional CBT. Within 5 years, we 
therefore predict that access to CBT for these patients will be 
much greater and hopefully waiting times will be significantly 
reduced. This, in turn, will most likely lead to reduced suffering 
and increased quality of life for the many patients who presently 
lack access to effective psychological treatment.

As for cost–effectiveness, the studies of this review clearly sug-
gest that ICBT can be a cost-effective treatment. This is not so 
surprising given the fact that the clinical efficacy is on par with 
that of conventional CBT, while one of the major advantages of 
ICBT is that it requires less therapist resources. The results of 
this review suggest that, from a societal perspective, ICBT can 
be offered of no additional cost compared with no treatment or 
live CBT. However, we view these results as tentative as more 
research in this regard is needed.
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Key issues

Internet-based cognitive behavior therapy (ICBT) has been investigated in at least 108 randomized controlled trials (RCTs) during the 
recent 12 years.
These RCTs have tested the effect of ICBT for 25 clinical problems.
ICBT has the best empirical support for treatment of depression, social phobia and panic disorder.
ICBT seems to produce equivalent effects compared with live CBT.
As ICBT requires less therapist time but could be as effective as live CBT the intervention is likely to be highly cost effective.
ICBT is a promising way to increase accessibility to effective psychological treatment.
More controlled studies are needed where ICBT is compared with active control conditions.
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