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Abstract
Digital interventions for anxiety disorders have been well-researched over the past two decades.
However, reviews to date have focused on internet-based cognitive behavioural therapy
(iCBT), whereas other psychological interventions have received less attention. The aim of
this review was therefore to evaluate the effectiveness of digitally delivered psychological
therapies (CBT, Attention Bias Modification, Exposure Therapy, Applied Relaxation, Biblio-
therapy, Psychodynamic Therapy, Mindfulness, Behavioural Stress Management, Counselling)
compared with control conditions and/or other psychological interventions for anxiety disorders
(Social Anxiety Disorder (SAD), Health Anxiety, Obsessive-Compulsive Disorder (OCD),
Post-traumatic Stress Disorder (PTSD), Specific Phobias, Panic Disorder (PD), Generalised
AnxietyDisorder (GAD)]. 68 randomised controlled trials (RCTs) were reviewed. SADwas the
anxiety disorder for which the most RCTs were conducted. Overall, findings support the
effectiveness of iCBT for SAD; for the remaining interventions, although some RCTs indicated
significant improvement (within groups) at post-treatment and/or follow up, between group
findings were less consistent and overall, methodological differences across trials failed to
provide strong supporting evidence. Finally, the level of therapist contact or expertise did not
appear to affect much treatment effectiveness. Additional large, methodologically rigorous
trials are needed to investigate further whether different digitally delivered psychological
interventions are equally effective for anxiety disorders. Moreover, further studies are pertinent
in order to examine the maintenance of therapy gains after the end of treatments and understand
how these work [(e.g. the influence of therapist factors, user engagement and/or satisfaction,
potential access barriers and treatments with diverse population groups (e.g. BME groups)].
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Introduction

A pressing need for mental health services is meeting the growing demand for the treatment of
anxiety disorders. Anxiety disorders, including panic disorder (PD) with or without agorapho-
bia, generalized anxiety disorder (GAD) and social anxiety disorder (SAD) are the most
prevalent mental health disorders and are associated with immense healthcare costs and a high
burden on health, wellbeing, employment status and social functioning [1] . Specifically, it is
estimated that nearly 40% of the population are affected by an anxiety disorder during their
lifetime and 14–18% of the population suffer an anxiety disorder each year [2]. Therefore,
meeting the needs of people experiencing anxiety is of huge importance.

Cognitive behavioural therapy (CBT) is a well-established, effective treatment for anxiety
disorders whilst other psychological interventions such as psychodynamic therapies have also
been demonstrated to produce significant improvements [National Institute for Health and
Care Excellence (NICE)] [3]. However, limited numbers of qualified therapists can restrict the
utility of psychological treatments. Moreover, only 10% to 50% of individuals access appro-
priate treatment within healthcare services, mainly due to low perceived need (by the individ-
ual or healthcare staff), fear of stigmatisation, limited understanding and knowledge about
treatment options and a lack of mental health resources, resulting in long waiting lists [4].

Following recent advances in digital technology, there has been significant development
and growth of digital interventions for the treatment of anxiety disorders. Such interventions1

consist of a series of structured, web-based/online sessions that emulate face-to-face psycho-
therapy and aim at offering an alternative way of improving access to high quality of care to
patients who were previously unwilling or unable to obtain these [5, 6]. In addition, digital
interventions can improve the cost-efficiency of care and enable treatments to be more
precisely tailored to individual patient needs [7].

Digital interventions for anxiety disorders have been well researched over the past two
decades [8–10]. However, reviews to date have focused on CBT, while trials of other internet-
based treatments have now begun to emerge, such as attention bias modification therapy
(iABM), Mindfulness (iMT) or psychodynamic (iPT) therapy. These adaptations have received
less research attention than the cognitive behavioural ones.

The aim of this article is, therefore, to provide an up-to-date review of the existing literature
about the effectiveness of digitally delivered psychological therapies in the psychological
treatment of major anxiety disorders. We also outline major limitations in the current literature
and discuss directions for future research.

Methods

Inclusion Criteria

Randomised controlled trials (RCTs) published in peer-reviewed journals examining the effects
of digitally delivered psychological interventions [CBT, Attention Bias Modification (ABM),
Exposure Therapy (ET), Applied Relaxation (AR), Bibliotherapy (Bib), Psychodynamic Therapy
(PT), Mindfulness Therapy (MT), Behavioural Stress Management (BSM) therapy, Counselling]

1 For purposes of clarity, digital interventions in this article refer to interventions delivered through technology,
specifically internet and mobile devices (excluding stand-alone telephone apps).
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compared with control conditions and/or other psychological interventions for anxiety disorders
(as established by diagnostic interviews or self-report measures – and, at either subthreshold or
clinical level). In order to limit this review to contemporary studies, only articles published since
2000 were included here.

Outcome measures were i) anxiety, ii) panic or iii) worry scores at post-treatment and
follow-up, where available. Only trials reported in English were included.

Exclusion Criteria

We excluded trials in which pharmaceutical treatments were studied as the main treatment
unless they constituted a comparison condition or trials which did not specifically target
anxiety symptoms. Studies recruiting participants with unclear, non-defined or mixed symp-
tomatology (e.g. Banxiety disorder^, GAD and/or PD), medical comorbidities (e.g. diabetes,
HIV), adolescents, children or older adults (≤ 18 years or ≥ 65 years) and case series or studies
were also excluded as were trials published in dissertation or abstract form or that did not
report quantitative outcome data on anxiety symptomatology.

Search Strategy

The databases Pubmed, Medline, PsycInfo, Cochrane Database of Systematic Reviews,
Cochrane Central Register of Controlled Trials, Web of Science and Embase were searched
from January 2000 and up to the 15th of September 2018.

Search terms for anxiety (e.g. mood, worry, fear) and for each disorder (e.g., panic, phobias,
health anxiety), for a range of delivery methods (e.g., online, internet, computer, phone), for
therapy (e.g. psychotherapy, intervention) and for specific interventions (e.g., cognitive be-
havioural, psychodynamic) were used.

Retrieval was limited to RCTs and human participants. Organic backwards (reference list search)
and forward (citation search) searches were undertaken to identify additional relevant papers.

Results

64 RCTs (total N = 6131) met the inclusion criteria and are reviewed below. See Table 1 for a
detailed description.

Social Anxiety Disorder

Twenty-Two RCTs Were Identified

Nine trials demonstrated superiority of therapist-guided iCBT over waitlist control conditions
(WLC) conditions [34, 35, 38, 41, 43, 49, 50, 54, 72]. In a recent meta-analysis, all treatments
(excluding the later trial by Tulbure and colleagues [54] conferred a large effect compared to
WLC [5]. Participants’ improvements overWLCwere alsomaintained after 6 [54] and 30months
[73] and 1 [41, 43] and 4 [74] and 5 years [44]. One trial did not find significant difference
between unguided iCBT and WLC [50]. Two trials by Furmark and colleagues [43] found no
significant differences between therapist-guided iCBT and i) bibliotherapy and ii) bibliotherapy
with access to an online discussion group or internet-delivered applied relaxation (iAR) therapy.
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Moreover, Hedman and colleagues [45] found that therapist-guided iCBT was as
effective as group CBT at post-treatment and at 6 months follow-up. Similarly, both
therapist-guided iCBT [36] and unguided iCBT [40] were found to be as effective as
face-to-face CBT. Unguided iCBT was also found to be as effective as guided iCBT
with either minimal or on demand therapist support [37].

Titov and colleagues found that therapist-guided iCBT was superior to unguided
iCBT [50] and that unguided iCBT but with weekly telephone reminders was superior
to unguided iCBT without such reminders [51]. The same team also showed that
iCBT with telephone support by technicians and iCBT with online forum support by
clinicians did not show any significant differences in social anxiety scores at post-
treatment [52]. More recently, they also found no significant differences in treatment
effectiveness between unguided iCBT and unguided iCBT with added motivational
enhancement strategies [53].

Only one trial examined iCBT in a group format. Specifically, a recent trial by
Schulz and colleagues [48] found that clinician-guided iCBT in both group and
individual formats were more effective than WLC (with effects being maintained at
6 months follow-up), whereas no significant differences were found between the two
treatment conditions.

Finally, three RCTs compared iABM to an identical sham intervention but did not
show significant between group differences at post-treatment [42] and/or follow-up
[39, 47].

Panic Disorder (with or without Agoraphobia)

Fifteen RCTs Were Identified

Three trials found no difference between therapist-guided iCBT and group CBT [19],
or individual CBT [22, 27] in participants diagnosed with PD. One RCT found that
iCBT was more effective than therapist-assisted CBT manual-based therapy in reduc-
ing anxiety symptoms at post-assessment [24]. Oromendia, Orrego, Bonillo, and
Molinuevo [28] showed that iCBT with scheduled support was more effective than
iCBT with non-scheduled (on demand) psychological support whilst effects were
maintained at 6 moths follow-up.

One trial found frequency of contact did not affect results; specifically, Klein and
colleagues [25] found no significant differences between iCBT with frequent therapist
contact (3 emails per week) and iCBT with infrequent contact (1 email per week).

Regarding control conditions, Klein and colleagues [24] showed that both iCBT
and therapist-assisted CBT manual-based therapy were significantly more effective in
reducing anxiety symptomatology than an information-only control group. In Wims,
Titov, Andrews, and Choi [32], iCBT participants reported significantly reduced
symptoms of panic compared to a waitlist control condition and effects were main-
tained at 1-month follow-up. Further trials have also found that iCBT was superior to
WLC conditions on PD and anxiety symptomatology [15, 21, 23, 26, 28, 30, 31]
whilst gains were maintained from 6 months and up to 3 years [23, 28, 30, 31]
follow up.

One trial found no significant differences between iCBT andWLC [33] although adherence
to treatment was low.
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In, Richards, Klein, and Austin [29] iCBT, with an added stress management component,
was more effective than iCBT alone at post-treatment on PD severity and anxiety, although
such differences were no longer apparent at 3-month follow-up.

Only one trial used an Internet-based Mindfulness intervention. In Boettcher and colleagues
[20], the treatment condition was superior to a control one at post-treatment and 6 months
follow up.

Specific Phobias

Two RCTs Were Identified

In Andersson and colleagues [69], therapist-guided iCBT did not outperform brief therapist-led
exposure (one introductory session and one three-hour exposure session) for participants with
spider phobia.

Similarly, there were no significant differences between therapist-guided iCBT and one-
session exposure treatment for participants with snake phobia [70].

Post-Traumatic Stress Disorder

Eight RCTs Were Identified

In Spence and colleagues [61] and Hirai and Clum [55], therapist-guided iCBTwas superior to
WLC. Four more RCTs showed superiority of iCBT over WLC conditions whilst effects were
maintained at 6 weeks [58, 59], 3 months [57] and 1 year [56] follow-up.

More recently, Spence and colleagues [62] examined the effects of trauma focused iCBT
with or without exposure components and found similar outcomes between treatments.

One trial compared iCBT with another psychotherapy. Specifically, Litz, Engel, Bryant, and
Papa [60] found that iCBTwas superior to supportive counselling therapy on PTSD measures at
post-treatment.

Obsessive-Compulsive Disorder

We Identified Seven RCTs

In Andersson and colleagues [63], therapist-guided iCBT was found superior to an attention
control condition and improvements were maintained at 4 months follow-up. In a later trial,
participants were followed up at 7-, 12- and 24-months post-treatment and analyses showed
that treatment gains were maintained across the follow-up time period [64].

Wootton, Dear, Johnston, Terides, and Titov [68] found that both bibliotherapy-administered
CBT (bCBT) and iCBTwere more effective thanWLC condition at post-treatment and 3 months
follow up, whilst no differences were found between the two treatments. A later study by the
same team revealed that treatment gains were extended to 24 months follow up [75].

Similarly, three more trials found that iCBT was superior to WLC conditions and effects
were maintained at 3 [66], 4 [63], and 6 months [65] follow up.

Finally, Kobak, Greist, Jacobi, Levy-Mack, and Greist [67] showed that compared to iCBT
alone, the addition of coaching by either a lay coach or a CBT therapist coach did not
significantly improve outcomes.
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Health Anxiety

Two Trials Were Identified

Hedman and colleagues [46] found that exposure-based iCBT led to significantly greater
improvements on health anxiety measures compared with internet-delivered Behavioural
Stress Management therapy.

A few years earlier, the authors had investigated iCBT over 12 weeks against an attention
control condition for people with hypochondriasis and found that the treatment group partic-
ipants made superior improvements than the control group on measures of health anxiety [71].

Generalized Anxiety Disorder

Eight Trials Were Identified

Five RCTs found superiority of therapist-guided iCBT [11, 14, 16–18] to WLC conditions. In
three of these trials, effects were maintained at 3 months [11, 16] and up to 3 years [17] follow up.
One trial [15] found no significant differences between iCBT and WLC for anxiety symptoms
amongst university students with more severe symptomatology.

Christensen and colleagues [12] found no significant differences between iCBT and either
iCBT or a control condition (information website) with telephone reminders. Only iCBT with
email reminders was found superior to the control condition.

Robinson and colleagues [16] also found no significant differences between clinician-
assisted and technician-assisted iCBT for GAD participants.

Dear and colleagues [13] compared transdiagnostic iCBTwith disorder-specific iCBTas well
as clinician-guided with self-guided iCBT but found no substantive differences between groups.

Finally, only one trial examined an internet delivered psychodynamic psychotherapy
intervention and found it had similar effectiveness with therapist-guided iCBT for anxiety
symptoms and colleagues [11].

Discussion

The aim of this study was to provide an up-to-date review of the literature about the
effectiveness of digitally delivered psychological therapies in the psychological treatment of
major anxiety disorders.

Across 68 RCTs, nine different interventions were identified and discussed. The majority
were CBT-based interventions delivered online. Participants were recruited from primary and
secondary care and also from the community. A range of support types were included in the
studies, from unguided to minimal support and intensive therapist contact; also, a few RCTs
examined the role of therapists’ expertise (e.g. clinician vs technician) or mode of guidance
(e.g. telephone support vs online forums guidance; or, human support vs automated support).

SAD was the anxiety disorder for which the most RCTs have been conducted and iCBTwas
the intervention included in most trials. Overall, most iCBT trials demonstrated large treatment
effects, low/moderate client dropout, with some exceptions [e.g. [11, 14, 17, 20, 29, 33, 46,
55–71, 75] and sustained long-term effects up to five years after treatment [44]. Equivalent
findings in direct comparisons of digital interventions with traditional, face-to-face CBTwere also
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reported by some trials [e.g. 19, 22, 27, 36, 40, 44], suggesting that iCBT can be an effective
treatment for anxiety symptoms in adults [76].

One important consideration for the implementation of Internet-based interventions is
whether they should be provided with or without support by a coach or therapist [77]. Although
earlier reviews have shown that treatments that include guidance lead to better outcomes than
unguided treatments [e.g. 78], unguided treatments are emerging that can work by means of
automated reminders and similar solutions [79]. Indeed, some trials in this review examined the
effectiveness of unguided iCBT conditions [37, 40, 43, 50, 53] and most of these RCTs found
no significant differences to guided therapy comparison conditions [37, 43, 67]. Nevertheless,
more research is needed as sample sizes in these studies were relatively small and results may
have been confounded by, for example, intensive screening during assessment [37].

To be able to achieve optimal effects of Internet-based interventions, it is also essential to gain
more insight into the type and/or level of support provided. In a number of trials reviewed in this
study, technician-assisted iCBT interventions were found just as effective as clinician-led inter-
ventions and resulted in large effect sizes and clinically significant improvements in anxiety
measures, comparable to those associated with face-to-face treatments [e.g. 16]. Similarly, many
trials examined whether frequency (e.g. frequent contact vs. infrequent contact [25]) or mode of
therapist contact (e.g. email contact vs telephone contact [24], telephone support vs forum-based
guidance [52]) affected treatment outcomes, and no significant effects were found. Nevertheless,
it might be worth noting here that all RCTs employed technicians under the careful clinical
supervision by clinical staff and that all interventions were highly structured (see Table 1, for
detailed descriptions). It is therefore unclear whether similar outcomes would be obtained with
less structured interventions. Further research is therefore crucial in order to determine the optimal
quantity (frequency of support) and quality (structure and delivery modes) of therapist role and
support in order to achieve optimal treatment outcomes.

Other findings from this review also suggested that additional factors, such as implementing a
fixed schedule for support rather than Bon demand^ support may be closely associated with better
adherence rates and treatment effectiveness [28]. Taken together, the above findings may be
helpful for future digital interventions development decisions regarding which particular features
and structure of support to utilize in order to maximize treatment effectiveness and cost efficacy.
The development and optimization of future digital interventions is critical given the limited
numbers of qualified therapists and the rising mental healthcare needs of individuals worldwide.

Limitations

The findings should be considered in light of a number of limitations. Although this review has
presented some of the most prominent findings of the available research up to date, it didn’t discuss
other important factors in terms of treatment outcomes such as level of user engagement and/or
satisfaction, access barriers and individual user characteristics. Moreover, not all trials reported
attrition rates. This is of major importance, as poor retention and website utilization (non-usage
attrition) are major inhibitors to the effectiveness of digital interventions. Future studies should
carefully track participant attrition and evaluate associations with intervention impact and user’s
experience.

Moreover, there was not enough heterogeneity across studies regarding treatments. For
instance, findings from this review showed that iCBTwas equally as effective as bibliotherapy
and internet delivered AR for social anxiety [43] or psychodynamic therapy for GAD [71], but
less effective than iCBT plus stress management therapy [29] for PD. Although such findings
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are promising, more trials are needed and therefore, these should be interpreted with caution.
Moreover, despite the fact that health anxiety, phobias, PTSD and OCD are common anxiety
disorders, there were no direct comparisons of iCBTwith face-to-face CBT and no studies on
treatments other than iCBT (with the exception of counselling for PTSD) were found. Only
one RCT was identified examining the effectiveness of iCBT for subthreshold symptomatol-
ogy [55]; similarly, research on more severe symptomatology has not been carried out yet
using Internet-delivered therapy and future studies should address these gaps in literature.
Finally, only a few iABM trials were identified and with small treatment effects [e.g. 42] and
future research should delineate the effectiveness of these treatments for anxiety further.

Future Directions

Internet-based psychological interventions have great potential to provide evidence-based care
without high accessibility barriers or costs and minimize clinician input. This review discussed
a large and rapidly growing evidence base on Internet-delivered interventions for major
anxiety disorders and considered particular features and structure of support in order to
maximize treatment effectiveness and cost efficacy.

Overall, iCBT appears to be an effective treatment for specific anxiety disorders in adults, e.g.
SAD [76]. However, findings varied significantly across the different diagnostic groups and
interventions and RCTs examining therapies other than iCBT are still relatively lacking. Future
comparative trials are of crucial importance, in order to investigate whether different psychological
interventions are equally effective for anxiety symptoms. Finally, future research is needed to
delineate further the influence of therapist factors in guided treatments, the levels of user engagement
and/or satisfaction, potential access barriers and individual user characteristics. Moreover, to
examine dropout attrition and non-usage attrition rates as well as the maintenance of therapy gains
after the end of treatment, and treatments with diverse population groups (e.g. BME groups).
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