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Background: Across a range of age, educational and clinical characteristics, adults experiencing depression and
anxiety already use digital technology to manage their symptoms. Although several reviews and meta-analyses
indicated feasibility and efficacy for adults with depression and anxiety, digital treatments are poorly accessed
and disseminated. This review illustrates potentials and limitations of interventions that specifically leveraged
unique features of digital technology and were grounded in the principles of Cognitive Behavioral Therapy
(CBT).

Methods: This systematic review followed the PRISMA guidelines. An electronic database search was conducted
in October 2021. Peer-reviewed, English-language studies were included if i) they reported data from RCTs for
adults aged 18+ who engaged with CBT-informed digital interventions targeting primarily depression and
anxiety; ii) they used at least PHQ-9 or GAD-7 as standardized and validated assessment self-report measures for
depression and anxiety.

Results: Findings from 35 RCTs examining 33 interventions (25 internet-based, 6 mobile-based, a2 mobile/web)
are discussed. The quality of the evidence differed widely as many small-scale RCTs reported only short-term
feasibility and preliminary efficacy. Effects of CBT-informed digital interventions were substantially larger
when compared to waitlist than active control conditions. Greater therapeutic benefits were observed for in-
terventions that offered clinical assistance or were used in combination with other treatments.

Conclusions: CBT-informed digital interventions have accumulated enough scientific evidence to be positioned
today as: i) a low-intensity tool for those with subclinical levels of symptoms; ii) a first step in a stepped-care
approach to service delivery iii) a low-cost, easily accessible option for targeted preventive programs.

1. Introduction

Incidence and prevalence of depression and anxiety have sky-
rocketed beyond the possibilities of any mental health system to inter-
vene with in-person individual services (Corruble, 2020). Because
depression and anxiety significantly reduce quality of life, wellbeing,
and daily functioning, there is an urgent need for treatments that can be
delivered rapidly, cost-efficiently and at a large scale. Cognitive
Behavioral Therapy (CBT) is considered one of the most established
treatments for adults with depression and anxiety, with numerous
Randomized Controlled Trials (RCTs) over the last twenty years

corroborating its efficacy (Sadler et al., 2018; Nakagawa et al., 2017;
Kodal et al., 2018; Norton and Barrera, 2012) However, only 20 % of
adults with depression and anxiety seek CBT, and even fewer ultimately
receive it (Collins et al., 2004). Certainly, the nature of anxiety and
depression contributes to this delay in seeking treatment, as motivation
and ease with interpersonal dynamics are required to access and engage
with dedicated services (Collins et al., 2004). For those who do seek
treatment, access to and engagement with CBT remain outstanding
challenges. CBT can place a high scheduling burden and become un-
sustainable for those with work or family related responsibilities (Taylor
et al., 2012). Additionally, CBT may not be available to those living in
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rural or under-resourced areas where there are no trained CBT pro-
fessionals. The time spent reaching the clinic may therefore be another
barrier to the implementation of this treatment. Lastly, some individuals
with depression and anxiety hesitate to approach traditional mental
health treatment settings because of stigma, which interferes with help-
seeking behaviors (Angermeyer et al., 2013). These factors all hamper
wide and efficient utilization of this intervention.

Remotely delivering CBT through video calls offers advantages,
including ready accessibility, time flexibility, and convenience. While
research shows that remotely delivering CBT to adults with depression
and anxiety via digital platforms is adaptable, feasible, efficient, cost-
effective, and equally efficacious (Backhaus et al., 2012; Jenkins-Guar-
nieri et al., 2015; Fernandez et al., 2021), the rapid expansion of digital
health technology has revolutionized the field of treatment development
for depression and anxiety, allowing users to engage with CBT-informed
digital interventions entirely remotely, anytime, anywhere, on their own
schedule. The remote delivery of such treatments decreased scheduling
burden, thereby improving adherence to intervention requirements and
ultimately increasing cost-effectiveness. Additionally, these digital in-
terventions can be delivered to individuals who are unable or unwilling
to come into the clinic. The increasing ubiquity, affordability and
ownership of digital technologies allow these CBT-informed in-
terventions to reach underserved vulnerable populations, including
members of ethnic minorities, low-income groups, and individuals
living in rural and low-resource settings, ultimately addressing the dis-
parities in healthcare provision.

Today, there is increased research interest in using apps for mental
health, increased ownership, increased access and use of mental health
apps by patients and health care organizations. Evidence indicates that
people experiencing depression and anxiety already use, or are inter-
ested in using, mobile and web-based technology to manage their con-
ditions, and that these are acceptable across a range of age, sex,
educational level and clinical characteristics (Andrews et al., 2018).
Several reviews and meta-analyses have been published on digital in-
terventions for adults with depression and anxiety, they show that most
interventions have been tested in small studies and reported short-term
feasibility and acceptability, largely with positive findings (Lehtimaki
et al., 2021; Saramago et al., 2021; Garrido et al., 2019, Lakhtakia and
Torous, 2022).

Although the length of intervention does not seem to be relevant to
its effectiveness, questions around the performance of these digital in-
terventions over longer durations, in more heterogeneous patient
groups, have been raised numerous times (Li et al., 2014; Economides
et al., 2019). Additionally, reviews and meta-analyses have often not
categorized the interventions based on their guiding psychological
principles, grouping together treatments that have very little in common
from a therapeutic point of view. Research shows that individual
tailoring of computerized treatments is required not only to increase
population reach, uptake, and adherence, but also to deliver treatment
benefits and improve mental health (Treanor et al., 2021). Another
aspect raised by reviews and meta-analyses is that such interventions
have lacked rigorous evaluation frameworks, relying on outcome mea-
sures that were often non-sufficiently validated in the field (Firth et al.,
2017). Taken together, these suggestions indicate that, in terms of sci-
entific evidence on the effectiveness of these various interventions, the
data are still scarce. In light of such limitations, this review aims to
rigorously scrutinize the literature on CBT-informed digital in-
terventions for depression and anxiety.

2. Methods
2.1. Search strategy
This review was conducted in accordance with the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
(Page et al., 2021). PRISMA checklist is provided in Supplementary
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Table 1. Peer-reviewed, English-language research articles were selected
for the review; non-human, review and meta-analytic reports were
excluded. We identified studies for inclusion through searching the
electronic database PubMed. Three sets of keyword search algorithms
were used, linked with the Boolean operator AND. The first was related
to diagnosis: “anxi*” OR “depr*” OR “affective” OR “mood”. The second
was related to the intervention and included “interventio*” OR “pro-
gram*” OR “therap*” OR “treatmen*” OR “app”. The third set of search
terms was related to the delivery method: “remote” OR “digital” OR
“telepsychiatry” OR “online” OR “mobile” OR “app”. The following fil-
ters were applied: Clinical Trial, Controlled Clinical Trial, Randomized
Controlled Trial, Adult: 19+ years.

The search was conducted on October 31th, 2021. Using these
criteria, all authors screened the titles and abstracts of search results.
During this screening phase, we excluded study protocols that failed to
clearly meet inclusion criteria (below). Whenever at least one author
raised concerns about study inclusion, the full text was inspected and all
authors discussed the study until a consensus was reached. For all search
results that passed the first screening, we retrieved and reviewed the full
texts. Additionally, at this stage we cross-referenced lists of included
studies to gather any papers that the search terms had not identified.

2.2. Eligibility criteria and study selection

We aimed to evaluate the effects of CBT-informed digital in-
terventions on anxiety and depression in adults. Note that “CBT-
informed digital intervention” is a broad-based term that can be used to
refer to a range of approaches for the amelioration of clinical outcomes.
The definition of a CBT-informed digital intervention was narrowed to
interventions that specifically leveraged the unique features of digital
technology as integral to the design of the intervention. Therefore,
studies that simply applied the principles of CBT for tele-therapy, phone
calls, on-line forums, SMS-based or email-based therapy were excluded.
Studies were excluded if they recruited patients with bipolar or psy-
chotic disorders, as well as if interventions were designed for patients
with a primary medical condition (diabetes, HIV, chronic pain, epilepsy)
and secondary psychiatric symptoms. This allowed reviewing only in-
terventions targeting primarily depressive and anxiety symptoms.
Studies were excluded if they did not use standardized and validated
assessment measures of anxiety or depressive symptoms, i.e. PHQ-9
(Kroenke et al., 2001; Gilbody et al., 2007; Lowe et al., 2004) or GAD-
7 (Spitzer et al., 2006; Lowe et al., 2008). The choice of restricting the
review to studies using PHQ-9 or GAD-7 was made because PHQ-9 is the
most validated, short self-report questionnaire designed to be used in
primary care for diagnosis and management of depression. Similarly,
GAD-7 is useful in primary care and mental health settings as a screening
tool and symptom severity measure for the four most common anxiety
disorders (Generalized Anxiety Disorder, Panic Disorder, Social Phobia
and Post Traumatic Stress Disorder).

Moreover, studies were included if they: 1) were peer-reviewed,
English language original articles, 2) recruited and reported data for
patients aged 18+, 3) presented findings from Randomized Controlled
Trials (RCTs). Studies were excluded if they: 1) only provided data on
feasibility, acceptability or engagement, or no data (e.g. published study
protocols); 2) were single-case reports or case series; and 3) were sec-
ondary analyses of original data previously reported.

For articles that were rated as not eligible by at least one author, we
held a discussion meeting where we analyzed any disagreements until a
consensus about study inclusion was reached. All articles matching our
eligibility criteria were reviewed in full by the authors. From each RCT,
we extracted demographics, clinical characteristics (diagnosis, age), and
when available, within-group effect sizes of measured clinical and
cognitive outcomes. For every mismatch in extracted data, all authors
discussed the trial until a consensus was reached. Given the heteroge-
neity of study designs and samples, we did not code variables related to
medication.
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Risk of bias assessment was compliant with recent guidelines from
the Agency for Healthcare Research and Quality Evidence-based Prac-
tice Center (Viswanathan et al., 2012). Constructs used to assess the risk
of bias of individual studies included: Poor or inadequate reporting,
Selective outcome reporting, Outcome measures, Study design, Fidelity
to protocol, Conflict of interest from sponsor bias, and Applicability/
external validity. Whenever risk of bias was deemed not low, and/or for
every mismatch in extracted data, all authors discussed until a consensus
was reached (Viswanathan et al., 2012).
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3. Results

This search yielded 1432 total papers. The application of inclusion
and exclusion criteria led to the selection of 35 papers, published be-
tween 2008 and 2021 (see Fig. 1). Main findings and implications of
each study are reported below as well as presented in Table 1. Table 2
describes features and principles for each reviewed intervention. In this
table, interventions were classified according to two criteria: i) whether
they are self-guided or assisted, and ii) whether they had significant
improvements both at post-intervention and at follow-up, or had im-
provements only at post intervention but not at follow up, or no

[ Identification of studies via databases ]
c
)
‘§ Records identified from PubMed »| Records removed before screening:
= (n=1432) Duplicate records removed (n = 0)
2
Q
3
A4
Records screened Records excluded
—>
(n=1432) (n =1156)
\ 4
Repor‘ts SOUght for retrieval Reports not retrieved
—>
(n=276) (n=0)
\4
R for eligibili Reports excluded:
o eBc;r;s(sassessed or eligibility [ e Did not report findings from
E (n= ) randomized controlled trials
9 about digital therapy, did
b recruit minors, did recruit
n people with schizophrenia or
bipolar disorder, did recruit
people with neurological
diseases or did not assess
symptoms through clinical
scales (n = 152)
e Did not include PHQ-9 nor
GAD-7 as outcome, did recruit
non psychiatric patients or did
not evaluate individual
psychological treatments (n =
80)
e Did not evaluate cognitive-
behavioural therapies (n = 9)
4

Studies included in review

(n=35)
Reports of included studies
(n=35)

Fig. 1. The PRISMA consort flow diagram showing the process of study selection
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Table 1
List of included studies.

Study Sample Intervention Web Method of Patients in the Control Patients in the Duration Follow-  Outcome
or administration ~ treatment condition control group (weeks) up measures
app group who who

completed completed
post-treatment post-treatment
questionnaires questionnaires

Titov et al., 2008 DSM-IV criteria ~ Shyness Program Web CaCCBT, CaCCBT 30 WL 34 10 No SIAS,

for social SgCCBT SgCCBT 27 SPS,
anxiety PHQ-9,
disorder K-10
Robinson et al., DSM-1V criteria Worry Program Web CaCCBT, CaCCBT 45 WL 47 10 3 PHQ-9,
2010 for generalized TaCCBT TaCCBT 46 months GAD-7,
anxiety PSWQ, K-
disorder 10
Perini et al., 2009 DSM-IV criteria Sadness Program Web CaCCBT 18 WL 17 8 No PHQ-9,
for major BDI-II, K-
depression 10
Wims et al., 2010 DSM-1V criteria Panic Program Web CaCCBT 22 WL 22 8 1 MIA,
for panic month ACQ,
disorder PHQ-9,
PDSS
Titov et al., 2010a DSM-IV criteria ~ Anxiety Program Web CaCCBT 36 WL 36 8 3 GAD-7,
for generalized months  PSWQ,
anxiety SPSQ,
disorder, panic PDSS,
disorder and/ PHQ-9,
or social K-10,
anxiety DASS-21
disorder
Titov et al.,, 2010b ~ DSM-IV criteria ~ Shyness Program Web SgCCBT With 11 3 SIAS,
for social motivational months  SPS,
anxiety enhancement PHQ-9,
disorder strategies 51 K-10
Without
motivational
enhancement
strategies 48
Titov et al., 2011 DSM-IV criteria Wellbeing Web CaCCBT 34 WL 35 10 3 DASS-21,
for major Program months ~ PHQ-9,
depression, PSWQ,
generalized PDSS,
anxiety GAD-7,
disorder, panic K-10
disorder and/
or social
anxiety
disorder
Choi et al., 2012 DSM-1V criteria Brighten Your Web CaCCBT 23 WL 28 8 3 PHQ-9,
for major Mood Program (a months  DASS-21,
depression culturally adapted K-10
version of the
Sadness Program
for Chinese
Australians)
Titov et al., 2013 PHQ-9 > 9 Wellbeing Course Web SgCCBT With WL 43 8 3 PHQ-9,
and/or GAD-7 automated months  GAD-7
> 7 and/or emails 84
MINI-SPIN >5 Without
and/or ANSQ automated
>1 emails 92
Watts et al., 2013 DSM-IV criteria ~ Sadness Program App CaCCBT App 10 8 3 PHQ-9,
for major vs Web 15 months  K-10,
depression web BDI-II

Roepkeetal., 2015  CES-D > 16 SuperBetter App SgCCBT CBT-PPT 20 WL 36 4 6 CES-D,
or General 18 weeks GAD-7
web

Engel et al., 2015 CAPS criteria DESTRESS-PC Web NaCCBT 31 TAU 33 6 6 PCL,

for PTSD weeks PHQ-8
Titov et al., 2015 PHQ-9 >5 Mood Course Web CaCCBT, Mood Course 8 3 PHQ-9,
Wellbeing Course SgCCBT Disease months  GAD-7,
Specific 119 12 MINI-
Wellbeing months  SPIN,
Course Trans- 24 PDSS, K-
Diagnostic months 10
142
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Table 1 (continued)
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Study Sample Intervention Web Method of Patients in the ~ Control Patients in the =~ Duration Follow-  Outcome
or administration ~ treatment condition control group (weeks) up measures
app group who who

completed completed

post-treatment post-treatment

questionnaires questionnaires

CaCCBT 117

SgCCBT 116

Birney et al., 2016 PHQ-9 10-19 MoodHacker App SgCCBT 140 Vetted 146 6 10 PHQ-9,

websites weeks BADS,
on ATQ-R
depression

Milgrom et al., DSM-1V criteria MomMoodBooster Web CaCCBT 19 TAU 21 6 9 SCID-I,

2016 for post-natal weeks BDI-II,
major 12 PHQ-9,
depressive weeks DASS-21
episode

Deady et al., 2016 DASS-21 > 7 DEAL Project Web SgCCBT 30 AC 26 4 3 PHQ-9,

AUDIT >8 months TOT-AL
6
months
Klein et al., 2016 PHQ-9 5-14 Deprexis Web SgCCBT if 395 TAU 399 12 6 PHQ-9,
PHQ-9 5-9, months HDRS,
CaCCBT if QIDS
PHQ-9 10-14

Salisbury et al., CIS-R criteria Healthlines Web TaCCBT 255 TAU 270 16 8 PHQ-9,

2016 for major Depression Service months  GAD-7
depression 12

months

Zwerenz et al., BDI-II > 13 and Deprexis Web SgCCBT 109 AC 110 12 No BDI-II,

2017 ICD-10 criteria PHQ-9,
for major GAD-7
depression

Kuhn et al., 2017 PCL-C > 35 PTSD Coach App SgCCBT 51 WL 52 12 3 PCL-C,

months PHQ-8

Rosso et al., 2017 DSM-IV-TR Sadness Program Web TaCCBT 30 AC 30 10 No HDRS,

criteria for PHQ-9,
major K-10
depression

Gilbody et al., PHQ-9 > 10 MoodGYM Web SgCCBT, SgCCBT 128 16 1 year PHQ-9,

2017 CaCCBT CaCCBT 141 GAD-7
Tomasino et al., PHQ-8 > 8 MoodTech Web CaCCBT Individual 9 WL 12 8 No PHQ-9,
2017 GDS-15 > 7 Peer-support GAD-7,
19 SPS
Forsell et al., 2017 DSM-IV criteria  Stockholm Web CaCCBT 20 TAU 17 10 No MADRS-
for major Internet S, EPDS,
depression Psychiatry Clinic GAD-7,
ISI,
AUDIT,
DUDIT

Mantani et al., DSM-5 criteria Kokoro-App App CaCCBT 81 TAU 83 8 No PHQ-9,

2017 for treatment- BDI-II
resistant major
depression
(BDI-II > 10
despite
antidepressant
drug at
adequate
dosage for at
least 4 weeks)

Newby et al., 2018 ~ DSM-5 criteria Health Anxiety Web CaCCBT 37 PE 32 12 No SHAI,

for illness Program GAD-7,
anxiety K-10,
disorder or CABAH
somatic

symptom

disorder

Hadjistavropoulos PHQ-9 > 5 Wellbeing Course Web CaCCBT Standard 8 No PHQ-9,

et al., 2017 GAD-7 >5 weekly GAD-7,

therapist K-10,
support 76 PDSS,
Optional SIAS, SPS
weekly
therapist
support 71

Beating the Blues Web CaCCBT TAU 94 24

686
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Table 1 (continued)

Study Sample Intervention Web Method of Patients in the ~ Control Patients in the =~ Duration Follow-  Outcome
or administration ~ treatment condition control group (weeks) up measures
app group who who

completed completed
post-treatment post-treatment
questionnaires questionnaires
Rollman et al., PHQ-9 > 10 With internet 12 GAD-7,
2018 GAD-7 > 10 support group months PHQ-9
260
Without
internet
support group
258
Loughnan et al., PHQ-9 > 9 MUMentum Web SgCCBT 23 TAU 36 9 4 PHQ-9,
2019 GAD-7 > 9 Pregnancy months  GAD-7,
K-10,
EPDS,
BDI-II
Reins et al., 2019 DSM-IV criteria GET.ON Mood Web CaCCBT 54 PE 55 6 12 HRDS,
for major Enhancer weeks QIDS,
depression PHQ-9,
HADS
Stiles-Shields PHQ-9 > 10 Thought App CaCCBT 7 WL 10 6 No PHQ-9,
et al., 2019 QIDS >11 Challenger BA QIDS
Boost Me
Moberg et al., PHQ-9 5-14 Pacifica App SgCCBT 79 WL 101 4 No DASS-21,
2019 GAD-7 5-14 PHQ-8,
GAD-7
Segal et al., 2020 PHQ-9 5-9 Mindful Mood Web SgMBCT 164 TAU 198 12 1 year PHQ-9,
Balance GAD-7
Fletcher et al., PHQ-2 > 2 myCompass Web SgCCBT 451 + 80 TAU 673 12 1 year PHQ-9,
2021 online program CaCCBT [+79] = 531 GAD-7
(SgCCBT) [+79] = 610
This Way Up
program
(CaCCBT)
[Nurse-led
collaborative
care]
Raevuori et al., ICD-10 criteria Meru Health App CaCCBT 44 TAU 48 8 3 PHQ-9,
2021 for major Program months  GAD-7,
depression 6 ISI, PSS
months

Note. Abbreviations: ACQ = Agoraphobic Cognitions Questionnaire; ATQ-R = Automatic Thoughts Questionnaire-Revised; AUDIT = Alcohol Use Disorders Identi-
fication Test; BADS = Behavioral Activation for Depression Scale; BDI = Beck Depression Inventory; CABAH = Cognitions About Body And Health Questionnaire; CES-
D = Center for Epidemiologic Studies Depression; DASS-21 = Depression Anxiety Stress Scales; DUDIT = Drug Use Disorders Identification Test; EPDS = Edinburgh
Postnatal Depression Scale; GAD-7 = Generalized Anxiety Disorder 7-Item Scale; HADS = Hospital Anxiety and Depression Scale; HDRS = Hamilton Depression Rating
Scale; ISI = Insomnia Severity Index; K-10 = Kessler 10; MADRS-S = Montgomery-Asberg Depression Rating Scale-Self Report; MIA = Mobility Inventory for
Agoraphobia; MINI-SPIN = Mini-Social Phobia Inventory; PCL = PTSD Checklist; PDSS = Panic Disorder Severity Scale; PHQ-8 = Patient Health Questionnaire 8-Item
Scale; PHQ-9 = Patient Health Questionnaire 9-Item Scale; PSS = Perceived Stress Scale; PSWQ = Penn State Worry Questionnaire; QIDS = Quick Inventory of
Depressive Symptomatology; SHAI = Short Health Anxiety Inventory; SIAS = Social Interaction Anxiety Scale; SPS = Social Phobia Scale; SPSQ = Social Phobia
Screening Questionnaire; TOT-AL = total alcohol past week; AC = attention control; BA = behavioral activation; CaCCBT = Clinician-Assisted Computerized CBT; CBT
= Cognitive Behavioral Therapy; NaCCBT = Nurse-Assisted Computerized CBT; PE = psychoeducation; SgCCBT = Self-Guided Computerized CBT; TaCCBT =
Technician-Assisted Computerized CBT; TAU = treatment as usual; WL = waiting list.

significant improvements at post-intervention. assisted iCBT programs induced similar reductions of anxiety and
Titov et al. (2008) conducted in 2008 the first RCT of guided versus depression, with effect sizes comparable to those observed in face-to-
self-guided internet-based CBT (iCBT) for Social Phobia. A program face CBT.
consisting of 6 sessions to be completed within 10 weeks was offered Building upon this line of research, Titov et al. (2010a, 2010b)
using two delivery methods: clinician-assisted iCBT (completed by 30 studied the augmentation effect of motivational enhancement strategies
patients), and self-guided iCBT (completed by 27 patients). Addition- (ME) on self-guided iCBT. In this two-arm RCT, patients were random-
ally, 34 patients were randomized to the treatment as usual (TAU) arm. ized to 11 weeks of iCBT (48 completers) vs iCBT + ME (51 completers).
Trial findings showed greater efficacy on anxiety for clinician-assisted ME did not significantly augment the efficacy of iCBT on anxiety and
iCBT compared to self-guided iCBT and TAU, while no significant dif- depression. Titov et al. (2010a, 2010b) conducted a RCT where patients
ferences emerged on depression ratings. The potential benefits of clin- with various anxiety disorders (Generalized Anxiety Disorder, Panic
ical assistance for iCBT were further investigated by Robinson et al. Disorder, Social Phobia) were randomized to 8 weeks of clinician-
(2010), who compared clinician vs. technician assisted iCBT in patients assisted iCBT (36 completers) vs WL (36 completers), with significant
with generalized anxiety disorder. In this three-arm RCT, patients were reductions in the experimental arm for anxiety and depression. The
randomized to clinician-assisted (completed by 45 patients), technician- following year, the same research group (Titov et al., 2011) used a
assisted CBT (completed by 46 patients), and waiting list (WL, similar design to study the transdiagnostic efficacy of clinician assisted
completed by 47 participants). Here too, the iCBT program consisted of iCBT. Patients with various anxiety disorders were randomized to 10
6 sessions to be completed within 10 weeks. Compared to WL, the weeks of clinician assisted iCBT (34 completers) vs WL (35 completers),
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Table 2
Categorization of studies based on presence/absence of clinical assistance and Significant improvement at post-intervention.
Significant improvement at post-intervention and at  Significant improvement at post-intervention (no No significant improvement at post- Total
follow-up follow-up data) intervention
Self- a b c 15
guided 12 interventions 2 interventions 1 interventions
Assisted d e f 25
16 interventions 8 interventions 1 interventions
Total 28 10 2 40

Category a. Shyness program (Titov et al., 2010a, 2010b): A computerized CBT consisting of six online lessons, homework assignments and participation in an online
discussion forum. Part of the content of each lesson was presented in the form of an illustrated story about a young man with social phobia who, with the help of a
clinical psychologist, successfully gains mastery over his symptoms;

Wellbeing course, Self-guided version (Titov et al., 2013; Titov et al., 2015): A five lesson transdiagnostic online intervention based on models of cognitive behavioral
and interpersonal therapies. Participants are strongly encouraged to learn about and practice the psychological skills taught in the course, and to adopt these into their
everyday lives. The course systematically teaches core psychological skills that aim to increase the frequency of cognitions and behaviors that promote emotional
health, and reduce those that maintain distressing symptoms; SuperBetter (Roepke et al., 2015): A computer- and smartphone-based self-help program based on
cognitive-behavioral therapy and positive psychotherapy strategies to target depression. The general version of SuperBetter focused on self-esteem and acceptance;
Mood course, Self-guided version (Titov et al., 2015): It includes 5 lessons delivered online over 8 weeks, lesson summaries and homework assignments for each lesson.
Each lesson is presented in a slide format combining text and images; MoodHacker (Birney et al., 2016): A 6-week CBT-based depression self-management mobile app.
It’s designed to educate users about depression and the benefits of CBT-based strategies to improve mood self-management and to activate (1) daily mood and activity
monitoring, (2) increased engagement in positive behavioral activities, (3) decreased negative thinking and increased positive thinking, (4) increased practice of
gratitude, mindfulness, and strength-based cognitions and behaviors, and (5) daily practice of these skills to improve depression symptoms and increase resilience to
future mood disturbances; DEAL Project (Deady et al., 2016): An automated Web-based self-help intervention that consists of four 1-hour modules to be completed over
a 4-week period (homework is provided at the conclusion of each module and reviewed at the beginning of the subsequent module). The program is based on the
SHADE program, which consists of evidence-based CBT and motivational interviewing; Deprexis, Self-guided version (Klein et al., 2016): An online self-help inter-
vention including an eclectic program that uses techniques from different psychotherapeutic orientations like CBT, positive psychology, emotion-focused therapy, and
dream work; PTSD Coach (Kuhn et al., 2017): A skills-based, nontrauma-focused intervention that includes four major sections: Learn, Self Assessment, Manage
Symptoms, and Find Support. In the Manage Symptoms section, users can practice Cognitive Behavioral Therapy (CBT)- based tools for PTSD-related symptoms;
MoodGYM, Self-guided version (Gilbody et al., 2017): A free-to-use, internet-based, interactive CBT program for depression. It consists of five interactive modules
released sequentially and lasting approximately 30-45 min and a sixth session that is predominantly consolidation and revision. The program provides patients with
CBT techniques to overcome patterns of unhelpful thinking using cartoon characters to represent habits of thought; MUMentum Pregnancy (Loughnan et al., 2019): A
brief unguided iCBT intervention tailored specifically to women experiencing generalized anxiety and depressive symptoms in the antenatal period; Mindful Mood
Balance (Segal et al., 2020): A web-based application that delivers an 8-session mindfulness-based cognitive therapy through a self-administered platform; myCompass
online program (Fletcher et al., 2021): An interactive, self-help Internet resource consisting of information, accounts of others’ experiences, CBT-based treatment
modules with home tasks, and mood tracking functions.

Category b. Deprexis, Self-guided version (Zwerenz et al., 2017): An online self-help intervention including an eclectic program that uses techniques from different
psychotherapeutic orientations like CBT, positive psychology, emotion-focused therapy, and dream work. vs. an active control group of weekly online information on
depression. It was a blended care approach, including online intervention combined with inpatient face-to-face psychotherapy; Pacifica (Moberg et al., 2019): A self-
help app for the self-management of mild-to-moderate stress, anxiety, and depression. The tools implemented in the intervention are based on the integration of CBT,
mindfulness, and mood and health tracking.

Category c. Shyness program (Titov et al., 2008): A computerized CBT consisting of six online lessons, homework assignments and participation in an online discussion
forum. Part of the content of each lesson was presented in the form of an illustrated story about a young man with social phobia who, with the help of a clinical
psychologist, successfully gains mastery over his symptoms.

Category d. Worry program (Robinson et al., 2010): An internet-based CBT program with demonstrated efficacy at reducing symptoms of GAD that consists of six
online lessons, printable summary and homework assignments, automatic emails, and additional resource documents; Panic program (Wims et al., 2010): It consists of
six CBT-based online lessons, homework assignments, participation in an online discussion forum and regular email contact with a mental health clinician; Anxiety
program (Titov et al., 2010a, 2010b): A clinician assisted CBT administered via the internet lasting 8 weeks. It contains materials from existing disorder-specific iCBT
programs for GAD, social phobia, and panic disorder. It comprises six online lessons, a summary/homework assignment for each lesson, an online discussion forum for
each lesson, regular automatic reminder and notification emails and instant messaging to allow secure email; Wellbeing program (Titov et al., 2011): It is based on
evidence-based principles of CBT and comprises materials derived from existing disorder-specific iCBT programs for depression, GAD, social phobia, and panic dis-
order. It included a weekly email or telephone contact from a clinical psychologist, and an access to a moderated online discussion forum. The clinician spent a mean
time of 84.76 min (SD = 50.37) per person over the program; Brighten Your Mood Program (Choi et al., 2012): A culturally attuned version of the Sadness iCBT
Program for Chinese Australians. It consisted of 6 lessons conducted over an 8 week period. The lessons read like a comic book and participants follow the story of Jess,
a comic character that has depression, and through her story learn how she comes to manage her symptoms, and participants can then apply these principles to their
own life. It included a weekly telephone support with Mandarin/Cantonese-speaking support personnel; Sadness program (Watts et al., 2013): It consisted of 6 lessons
conducted over an 8 week period. The lessons read like a comic book and participants follow the story of Jess, a comic character that has depression, and through her
story learn how she comes to manage her symptoms, and participants can then apply these principles to their own life; DESTRESS-PC (Engel et al., 2015): It utilizes a
variant of CBT-based and stress inoculation training approaches in a nurse-guided online patient self-management paradigm for PTSD; Mood course, Assisted version
(Titov et al., 2015): It includes 5 lessons delivered online over 8 weeks, lesson summaries and homework assignments for each lesson. Each lesson is presented in a slide
format combining text and images; Wellbeing course, Assisted version (Titov et al., 2015): A five lesson transdiagnostic online intervention based on models of
cognitive behavioral and interpersonal therapies for the treatment of major depression and symptoms present in comorbidities. Participants are strongly encouraged to
learn about and practice the psychological skills taught in the course, and to adopt these into their everyday lives. The course systematically teaches core psychological
skills that aim to increase the frequency of cognitions and behaviors that promote emotional health, and reduce those that maintain distressing symptoms; Mom-
MoodBooster (Milgrom et al., 2016): A CBT intervention for postnatal depression that is highly interactive, includes a partner website, and is supported by low-
intensity telephone coaching; Deprexis, Assisted version (Klein et al., 2016): An online self-help intervention including an eclectic program that uses techniques
from different psychotherapeutic orientations like CBT, positive psychology, emotion-focused therapy, and dream work; Healthlines Depression Service (Salisbury
et al., 2016): A guided self-help treatment where reading material, assessments, homework and work-sheets delivered via a secure online platform + a CBT-trained,
and regularly supervised, therapist providing regular feedback, encouragements and support in written messages mirroring the interventions; MoodGYM, Assisted
version (Gilbody et al., 2017): A free-to-use, internet-based, interactive CBT program for depression. It consists of five interactive modules released sequentially and
lasting approximately 30-45 min and a sixth session that is predominantly consolidation and revision. The program provides patients with CBT techniques to overcome
patterns of unhelpful thinking using cartoon characters to represent habits of thought: Beating the Blues (Rollman et al., 2018): It consists of a 10-minute introductory
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video followed by eight 50-minute interactive sessions. Each session used easily understood text, audiovisual clips, and “homework” assignments to impart basic CBT
techniques; GET.ON Mood Enhancer (Reins et al., 2019): A guided self-help iCBT intervention that consists of six interactive sessions. Each session lasts about 30 min;
This Way Up program (Fletcher et al., 2021): It comprises six structured online lessons using CBT principles and includes lessons in the form of an illustrated story about
someone with depression, printable summaries, and homework assignments, and symptom monitoring at the beginning of each session.

Category e. Shyness program, Assisted version (Titov et al., 2008): A computerized CBT consisting of six online lessons, homework assignments and participation in an
online discussion forum. Part of the content of each lesson was presented in the form of an illustrated story about a young man with social phobia who, with the help of
a clinical psychologist, successfully gains mastery over his symptoms; Sadness program (Perini et al., 2009; Rosso et al., 2017): It consisted of 6 lessons conducted over
an 8 week period. The lessons read like a comic book and participants follow the story of Jess, a comic character that has depression, and through her story learn how
she comes to manage her symptoms, and participants can then apply these principles to their own life; MoodTech (Tomasino et al., 2017): An online intervention for
depression based on CBT principles developed for adults aged 65 years and older. One group included Peer support and coaches primarily interacted with participants
through group moderation. Moderation involved daily review of the feed to monitor safety, identify unanswered questions, and reinforce use; Stockholm Internet
Psychiatry Clinic (Forsell et al., 2017): An adapted version of the iCBT for depression currently (2017) in use in regular care at the Internet Psychiatry Clinic in
Stockholm since 2007. The treatment was a guided self-help treatment where reading material, assessments, homework and work-sheets were delivered via a secure
online platform. Patients also had a CBT-trained, and regularly supervised, therapist providing regular feedback, encouragements and support in written messages
mirroring the interventions; Kokoro-App (Mantani et al., 2017): A self-help smartphone app consisting of eight sessions, including one welcome session, two sessions
on self-monitoring, two sessions on behavioral activation, two sessions on cognitive restructuring, and an epilog focusing on relapse prevention. In each session,
explanation of the principles and skills of CBT is provided in the format of instant messenger exchanges among cartoon characters; Health Anxiety Program (Newby
etal., 2018): A 6-lesson illustrated comic-style clinician-guided iCBT program for health anxiety; Wellbeing course, Assisted version (Hadjistavropoulos et al., 2017): A
five lesson transdiagnostic online intervention based on models of cognitive behavioral and interpersonal therapies. Participants are strongly encouraged to learn
about and practice the psychological skills taught in the course, and to adopt these into their everyday lives. The course systematically teaches core psychological skills
that aim to increase the frequency of cognitions and behaviors that promote emotional health, and reduce those that maintain distressing symptoms; Thought
Challenger (Stiles-Shields et al., 2019): An Android app based upon thought restructuring (the core strategy in Cognitive Therapy, that involves identifying and
appraising maladaptive thoughts and creating adaptive counter thoughts).

Category f. Meru Health Program (Raevuori et al., 2021): A therapist-guided, 8-week intervention for depression delivered via a smartphone app. Consists of 8
modules, with content derived from Mindfulness-Based Stress Reduction, Mindfulness-Based Cognitive Therapy, CBT and Behavioral Activation Therapy. The content
includes text, videos, audio-guided mindfulness exercises, infographics illustrating CBT principles, and journal prompts. Daily content and practice time range between
10 and 45 min. It includes anonymous peer support via moderated group discussion board, and asynchronous support by a remote therapist, who review participant
engagement and provide one-to-one support via chat messaging and, infrequently, by phone calls.

with significant reductions in the experimental arm for anxiety and patients with MDD were randomized to 8-weeks of a iCBT program
depression. Titov et al. (2013) conducted an adequately powered three- culturally attuned to Chinese Australians (23 completers) vs WL (28
arm RCT, where patients with anxiety and depression were randomized completers). Results from this study showed a reduction of depressive
to self-guided iCBT (92 completers), self-guided iCBT with email-based symptoms in iCBT vs WL.

engagement reminders (84 completers), and WL (43 completers). While 2013 marks the advent of mobile technology into the field of digital
iCBT expectedly improved anxiety and depression compared to WL, health research. Researchers began to investigate the comparative effi-
automatic emails were proven efficacious in increasing completion rates cacy of mobile phone vs. computer-based interventions. Watts et al.
of iCBT, and in inducing greater clinical improvements in patients who (2013) conducted a small, pilot RCT where MDD patients were ran-
had more severe symptoms at baseline. The line of research on the value domized to smartphone-based, clinician-assisted CBT (mCBT, 10 com-
of transdiagnostic applications of iCBT culminated in a publication by pleters) vs clinician-assisted iCBT (15 completers). Albeit
Titov et al. (2015), who conducted a large 4-arm RCT, where 290 pa- underpowered, the study indicated similar efficacy between the two
tients with PHQ-9 > 5 and comorbid anxiety were randomized based on delivery methods.

two criteria: a disease-specific, 8-week iCBT program vs a trans- Two years later, Roepke et al. (2015) reported on a three-arm RCT
diagnostic 8-week iCBT program, and self-guided iCBT vs clinician- that studied the effects of two forms of self-guided CBT for depression.
assisted iCBT. Once again, while similarly efficacious on multiple anx- The first version consisted of CBT with positive psychology strategies
iety and depression outcomes, no significant differences emerged based (CBT-PP), the later version focused CBT on self-esteem and acceptance.
on disease specific vs transdiagnostic approaches, or on self-guided vs These two interventions could be accessed via app or web, and required
clinician-assisted modality. Research on the type of clinical assistance the engagement of at least 10 min/day for a month. Patients were ran-

required to ensure the efficacy of iCBT continued with an interesting domized to CBT-PP (20 completers), general CBT (18 completers), or WL
publication by the same group (Hadjistavropoulos et al., 2017), who (36 completers). While both versions of CBT improved depressive

conducted a two-arm RCT where patients seeking iCBT for depression symptoms compared to WL, no significant differences emerged between
and/or anxiety received two forms of web-based, 8 week clinician- the two.

assisted iCBT, one where weekly therapist support was provided regu- Research on the efficacy of iCBT expanded its investigations to the
larly (76 completers), and one where it was made available upon patient study of clinical subpopulations, comorbidities with substance use dis-
request (61 completers). Here too, while generally efficacious for anxi- orders, and blended treatment approaches. The first RCT on the effects
ety and depression, these two approaches did not reveal significant of iCBT for PTSD was published in 2015. Engel et al. (2015) randomize
between-group differences. patients with PTSD to nurse-assisted, internet-based, 6-week iCBT pro-

The first RCT on the effects of iCBT for Major Depression Disorder gram (31 completers) vs treatment as usual (TAU, 33 completers).
(MDD) was published in 2009. Perini et al. (2009) compared an 8-week Interestingly, 6 weeks were sufficient for iCBT to induce significant

iCBT program (18 patients) vs WL (17 patients). While results from this improvements in PTSD symptoms, but not in depressive symptoms.
underpowered study indicated a significant reduction of depressive Kuhn et al. (2017) conducted a similar study where PTSD patients were
symptoms, the small sample size and the absence of an active control randomized to a 3-month, mCBT program (51 completers) vs WL (52
condition greatly limit the generalizability of the findings. The same completers). The experimental arm induced significantly larger im-
limitations apply to the first study that examined the efficacy of iCBT on provements in PTSD and depressive symptoms, suggesting that a longer
panic disorder (PD). Wims et al. (2010) conducted a two-arm RCT where intervention may be required to target depression.

PD patients with or without agoraphobia were randomized to an 8-week Given that pregnancy and postpartum are known to be vulnerable
clinician-assisted iCBT program (22 completers) vs WL (22 completers). time windows for the emergence of depressive symptoms, several
Here too, clinician-assisted ICBT showed significant reductions of panic studies investigated the efficacy of iCBT in this patient group. Forsell
and depressive symptoms. Choi et al. (2012) ran a 2-arm RCT where et al. (2017) conducted a two-arm RCT where women with antenatal
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depression were randomized to a 10-week clinician-assisted iCBT pro-
gram focused on antenatal depressive symptoms (39 completers) vs TAU
(17 completers). Women in the experimental arm showed greater im-
provements in depression and anxiety compared to TAU.

Loughnan et al. (2019) explored the efficacy of self-guided iCBT for
antenatal depression and anxiety. In this two-arm RCT, women were
randomized to a 9-week iCBT program (23 completers) vs TAU (36
completers). Compared to TAU, women in the experimental arm showed
moderate to large reductions of anxiety and psychological distress, but
not for depressive symptoms. Finally, in their two-arm RCT, Milgrom
et al. (2016) randomized women with postnatal depression to 6 disease-
specific, weekly clinician-assisted iCBT sessions (19 completers) vs TAU
(21 completers). iCBT showed preliminary efficacy, with greater
reduction in depressive symptoms and a significantly higher percentage
of clinical remission compared to TAU.

The impact of iCBT was also investigated in other vulnerable periods
of life: youth and senility. Deady et al. (2016) studied the effects of iCBT-
based Intervention for co-occurring depression and problematic alcohol
use in youth aged 18-25. Participants were randomized to a 4-week,
self-guided, iCBT program (30 completers) or a web-based attention-
control condition (26 completers). Compared to the control condition,
youth randomized to iCBT showed larger improvements in depression
and reduced alcohol abuse. Finally, in their small three-arm RCT,
Tomasino et al. (2017) investigated the effects of a 8-week iCBT pro-
gram, delivered in an unguided fashion (9 completers) or harnessing
peer support (19 completers), vs WL (12 completers). While the study is
certainly underpowered to draw any conclusions, findings from previous
studies are replicated here, with general efficacy on anxiety and
depression, but lack of augmentation with peer support.

From 2016 onwards, several research groups studied the possible
integration of iCBT into complex intervention packages. Salisbury et al.
(2016) conducted a two-arm RCT where patients with MDD were ran-
domized to TAU (270 completers) vs a multifaceted intervention (255
completers) that included a 4-month iCBT program focusing supple-
mented by regular phone calls from trained counselors who 1) followed
standardized scripts generated by an interactive software; 2) guided
patients in using the online platform 3) promoted engagement and 4)
encouraged a healthy lifestyle. The experimental intervention induced
greater reductions of anxiety and depression compared to TAU. Zwerenz
et al. (2017) were the first to study unguided iCBT as an add-on to
inpatient psychodynamic psychotherapy. In this two-arm RCT, MDD
patients undergoing psychotherapy were randomized to 12-week of
iCBT (81 completers) vs 12 weeks of computerized depression-related
information (82 completers). compared to the active control condi-
tion, the iCBT program induced greater reductions in anxiety and
depression. iCBT as an adjunct to evidence-based treatments was also
studied by Mantani et al. (2017), who conducted a two-arm RCT where
patients with refractory depression were randomized to medication
switch + 8 weeks of clinician-assisted mCBT (71 completers) vs medi-
cation switch alone (83 completers). mCBT was proven to be efficacious
at reducing depressive symptoms as an adjunct.

With few exceptions, one of the most problematic limitations of RCTs
of iCBT is the choice of appropriate control conditions. WL and TAU are
often used, although this does not allow to examine the comparative
efficacy of CBT with respect to other evidence-based treatments. Only
five studies conducted direct head-to-head comparisons. Birney et al.
(2016) conducted an RCT where people with mild-to-moderate
depression were randomized to 6 weeks of self-guided mCBT (140
completers) or to vetted websites on depression (146 completers). There
was a significant reduction in depressive symptoms in the experimental
arm. Rosso et al. (2017) recruited MDD patients, who were randomly
assigned to 10 weeks of technician-assisted iCBT (30 completers) vs a
monitored attention-control intervention (30 completers). Albeit un-
derpowered, this study showed that iCBT was more efficacious at
improving depressive symptoms. Newby et al. (2018) randomized pa-
tients with illness anxiety disorder or somatic symptom disorder with
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health anxiety to either a 6-lesson clinician-assisted iCBT program for
health anxiety (37 completers) or anxiety psychoeducation, clinical
support, and monitoring (32 completers) over a 12-week period.
Compared to psychoeducation, patients randomized to iCBT showed
greater improvements on health anxiety, depression, and generalized
anxiety. Reins et al. (2019) studied in MDD patients the efficacy of iCBT
(54 completers) vs unguided online psychoeducation (55 completers).
Both groups showed significant improvements upon exposure to treat-
ment, although greater improvements for depressive symptoms were
observed in iCBT. A fifth RCT conducted by Stiles-Shields et al. (2019)
randomly assigned depressed patients to 6 weeks of clinician-assisted
mCBT (7 completers) vs clinician-assisted behavioral activation (10
completers) vs WL (10 completers). Due to the small sample size, the two
experimental arms did not show significant between-group differences.

Another line of research dealt with the integration of psychological
principles from other treatment models into CBT packages. Moberg et al.
(2019) studied the effects of a mobile app integrating CBT with mind-
fulness techniques. Patients with mild-to-moderate stress, anxiety, and
depression were randomized to WL (101 completers) vs 4 weeks of
naturalistic app usage, without requirements in terms of frequency or
intensity (79 completers). Participants in the experimental arms showed
greater reductions in stress, anxiety and depression that, interestingly
enough, were independent of usage patterns. Segal et al. (2020) ran-
domized patients with residual depressive symptoms to three months of
a web-based application that delivers mindfulness-based CBT + usual
depression care, which included treatment with antidepressants, indi-
vidual/group psychotherapy, or both vs. usual depression care only. In
the experimental arm, participants had: significantly greater reductions
in residual depressive symptoms; a greater proportion achieved remis-
sion; and significantly rates of depressive relapse. Recently, another app
integrating CBT, mindfulness and behavioral activation was studied by
Raevuori et al. (2021) as a treatment for MDD in young adults. Patients
were randomized to 8 weeks of the app (44 completers) vs TAU (48
completers). No significant between-group differences emerged on
depression, anxiety and insomnia, indicating questionable efficacy of
the app.

The literature reviewed until here relied on samples that were often
small, thereby reducing the generalization potential of study findings.
Large scale RCTs for iCBT were inaugurated by a large study conducted
by Klein et al. (2016). In this two-arm RCT, patients with variable
severity of depressive symptoms were randomized to 12 weeks of iCBT
(395 completers) vs TAU (399 completers). If depression symptoms
were mild, iCBT was delivered in an unguided fashion; if they were
moderate, iCBT leveraged clinician assistance. Compared to TAU, pa-
tients in the experimental arm showed a significant reduction of
depressive symptoms. While this study did not examine the differences
between these two delivery methods for iCBT, Gilbody et al. (2017)
conducted a two-arm RCT where MDD patients were randomized to 4
months of telephone-supported, clinician-assisted iCBT (141 com-
pleters) vs self-guided iCBT (128 completers). Telephone support was
shown to increase treatment engagement, which led to greater im-
provements in depression for clinician-assisted iCBT compared to self-
guided iCBT, while no between-group differences were found for anxi-
ety and somatic symptoms. A third, large scale RCT was conducted in
patients with mood and anxiety disorders recruited from primary care
settings. Rollman et al. (2018) randomized patients to 8 weeks of
transdiagnostic clinician-assisted iCBT (258 completers) vs iCBT +
internet-based support groups (260 completers) vs TAU (94 completers).
While no additional effect was brought by support groups, a general
reduction of anxiety and depression was observed compared to TAU. An
interesting study conducted by Fletcher et al. (2021) recently attempted
to match depression management to severity prognosis in primary care.
In this completed RCT, patients were randomized to TAU (673 com-
pleters) vs a stepped-care iCBT treatment for depression (610 com-
pleters). If patients had mild to minimal prognosis, they were assigned to
self-guided iCBT; if they had moderate prognosis, they received iCBT
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with clinical assistance; if prognosis was severe, they were engaged in a
collaborative care program, where qualified nurse practitioners in
collaboration with primary care physicians delivered up to 8 sessions,
via phone or in-person. Compared to TAU, patients in the experimental
arm showed greater reductions in anxiety and depression.

4. Discussion
4.1. Main findings

Our systematic search identified 35 RCTs, examining 33 mental
health interventions, of which 25 were iCBT, 6 were mCBT, and 2 were
both available via mobile or web. A total of 4021 and 2744 participants
were randomized to the experimental and control arms, respectively.
However, the quality of the evidence in the selected studies differed
widely and included a number of small-scale RCTs.

The scarce number of adequately powered and rigorously controlled
RCTs indicates that numerous digital CBT-informed approaches are
feasible and efficacious at reducing self-reported depressive and anxiety
symptoms when measured with gold-standard self-report question-
naires. Moreover, studies reporting follow-up data show maintenance of
such effects at 1.5-12 months, supporting the use of iCBT and mCBT for
depression. However, effects of CBT-informed digital interventions were
substantially larger when compared to inactive than active control
conditions. This finding is consistent with the broader psychotherapy
literature showing an overall pattern of weakening evidence and
diminishing effect sizes as the control condition becomes more rigorous,
raising the question of absolute vs. relative efficacy (Wampold, 2015).
This highlights the importance of the comparison condition when
designing and interpreting the results of RCTs. While offering overall
good-quality evidence, when looking at the between-group effect sizes
of the interventions reviewed here, effect sizes were medium when
compared with waitlist, small when compared with active controls - a
finding that is in line with recent meta-analysis (Lecomte et al., 2020)
showing larger effect when smartphone-based interventions were
compared with inactive controls (g = 0.56) than when compared with
active controls (g = 0.21; Konigbauer et al., 2017).

A second implication pertains to the difference between internet-
based and mobile-based interventions. The growing evidence for digi-
tal interventions delivered through the internet as an effective means to
treat affective disorders cannot be directly translated to digital in-
terventions delivered as standalone mobile apps (Goldberg et al., 2022).
While recent meta-analyses on internet-based interventions targeting
depression found a mean standardized effect size of 0.90, a recent meta-
analysis of 22 smartphone-based apps for depression among 18 RCTs
and 3414 participants found an effect size of 0.38 for depressive
symptoms (Firth et al., 2017). Unlike established internet interventions,
where manuals for in-person psychotherapy can be directly translated,
for app-based interventions greater attention should be directed to the
process of creating from those same manuals a new treatment model that
is shaped by the technological features and user interface
characteristics.

Observationally and in line with a recent publication (Linardon et al.,
2019), effect sizes in the medium range were found by iCBT/mCBT
studies that reminded participants to engage in the intervention, that
offered professional guidance, and that were used with an ongoing
treatment, compared to small effects for stand-alone interventions.
However, the quality of evidence remains better for stand-alone apps
(Lecomte et al., 2020). Our results confirm that the therapeutic benefits
of CBT-informed digital interventions are seen especially in their
application in combination with other treatment methods and for mild-
to-moderate levels of depression. With respect to clinicians’ support and
role, previous research has shown that health care professionals play a
vital role when it comes to the application of new and effective thera-
peutic approaches (Sekhon et al., 2017). They are the primary advisors
to patients and directly influence their attitude formation towards a

691

Journal of Affective Disorders 325 (2023) 682-694

treatment method. A combined therapeutic approach may not only be
more effective for patients in improving adherence and outcomes, but
also more acceptable to practitioners and therefore easier to implement
in clinical practice.

Finally, although all studies that showed post-treatment improve-
ments proved maintenance of these effects at follow-up assessments,
there were large differences in follow-up times, and drop-outs were dealt
with inconsistently across studies. Unlike the psychotherapy literature
in which treatments are often time-limited and meta-analyses can
cleanly examine effects at post-treatment versus follow-up (Cuijpers
etal., 2007), digital interventions - particularly those without guidance -
can be easily accessed ongoingly thus making demarcation of “post-
treatment” more ambiguous. As a result, although the sustainability of
improvements, possible presence of sleeper effects and long-term
adherence all need to be confirmed in studies over a longer period of
time, this endeavor could unfortunately become rather problematic
(Mohr et al., 2017). A rush to implementation has proven detrimental to
the longer-term adoption of mobile interventions, which would greatly
improve if the design looked less like Internet-based manualized treat-
ments, and more in line with ways in which people today use smart-
phones. How to reconcile this with the need to conduct rigorous
research? Traditional study designs such as RCTs that are typical of the
pharmaceutical development and FDA-approval model can take up to
fifteen years to move an intervention from initial conceptualization to
implementation. Conversely, digital technologies are continuously
evolving to address changes in the technological ecosystem, thus
requiring rapid evaluation to prevent obsolescence. As a consequence,
trials evaluating their efficacy should not lock down intervention ele-
ments, but allow for the integration of continuous quality improvement
methods and principles of iterative design.

4.2. Limitations

Our preliminary findings should be interpreted carefully as they are
affected by several limitations that are inherent to the specific research
field.

First, the observed effects on depressive symptoms could arise from
using the device itself, rather than the psychotherapeutic components of
the intervention. In other words, we cannot exclude for all reviewed
interventions a “digital-placebo” effect related to the use of the device
itself or from the expectations’ effect rather than from possible active
components (Torous and Firth, 2016).

A second shortcoming relates to our inclusion and exclusion criteria.
We chose to exclusively review studies that used at least GAD-7 for
anxiety symptoms, and at least PHQ-9 for depressive symptoms. While
PHQ-9 is the most validated, short self-report questionnaire for diag-
nosis and management of depressive disorders, anxiety disorders have
specific symptomatology beyond general anxiety. As a matter of fact,
GAD-7 may not be the best screening tool and symptom severity mea-
sure for panic disorder, social phobia and post-traumatic stress disorder.
In limiting our search to studies that used GAD-7, we may have missed
interventions targeting specific aspects of anxiety and assessing efficacy
through disease-specific measures.

Another limitation in this field is the significant heterogeneity found
across the studies. This could be due to two sets of factors: i) because
digital interventions for affective disorders are a new research topic (the
majority of RCTs were published in the last five years) the current evi-
dence is limited even if this area of research is gaining significant mo-
mentum and is growing exponentially; ii) CBT has experienced
alterations and divisions into smaller treatment sections (e.g.,
mindfulness-based therapy as a component of CBT). These alterations
lead to an imprecise use of the definition of CBT. Heterogeneity was
substantial in most analyses, as was risk of bias. In this review, hetero-
geneity was not explored in a content-focused manner, nor did we
investigate the effects of different features and components on efficacy
or engagement.
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A third limitation deals with risk of bias associated with the wide-
spread reliance on self-report measures as outcome measures within this
literature. In our review, only 19 studies out of 35 (54,29 %) recruited
the sample from a clinical setting with an actual clinician-administered
diagnosis. The remaining studies recruited from the general population
and partly used self-assessment tools for inclusion. 16 studies out of 35
(45,71 %) were conducted with nonclinical populations, who presented
with symptoms in absence of a diagnosed disorder. This is typical for
digital interventions that tend to recruit from large pools of individuals,
sometimes the entire internet. A previous meta-analysis demonstrated
that clinician-rated instruments yield significantly larger effect sizes in
psychotherapy trials than self-reported measures (Cuijpers et al., 2010).
Coupled with the lack of blinding of personnel and participants and the
difficulty inherent in blinding participants to psychological in-
terventions all diminish the confidence in study results, and limit their
generalizability for clinical populations. The quality of this field of
literature would greatly be improved through the use of objective
measures (to reduce bias due to self-reports or unblinded outcome as-
sessors), use of intention-to-treat analyses (to reduce bias due to
incomplete outcome data), and preregistration of outcomes (to reduce
selective reporting bias). Furthermore, research is needed to establish
the ways in which user engagement, expectancy effects, and individual
patient characteristics influence intervention outcomes.

4.3. Final considerations and future directions

Several CBT-informed digital interventions for adult patients with
affective disorders have shown feasibility and efficacy. If so, why are
these interventions poorly disseminated, implemented, and accessed?
Based on our review, we have identified two reasons. First, awareness of
existing CBT-informed digital interventions seems to be quite low.
Professionals lack knowledge and experience related to use in the
treatment of affective disorders. The provision of information on the
potential benefits of such interventions as well as the training of pro-
fessionals in the application of new technologies may increase mental
health care professionals’ awareness and knowledge about CBT-
informed interventions for the treatment of affective disorders. Sec-
ond, although digital technologies hold the potential to reduce dispar-
ities in mental health care, evolving technologies may, in fact, widen
gaps between those who can access digital care and those who cannot.
One of many reasons for this might be the fact that validated and reliable
interventions are often not freely available because they were designed
for study purposes, and have not been integrated into standard health
care provision. Despite these limitations, CBT-informed digital in-
terventions have accumulated enough scientific evidence to be posi-
tioned today as: i) a possible low-intensity intervention tool for those
with subclinical or less severe levels of symptoms; ii) a first step in a
stepped-care approach to service delivery (van Straten et al., 2015), with
more intensive resources reserved for those who fail to respond; iii) a
low-cost, easily accessible, and user-friendly option for selective or
indicated preventive programs (Steinhubl et al., 2013) that can reduce
the global burden of disease associated with affective disorders.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jad.2023.01.057.
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