Review

Digital health interventions for mental health disorders: an
umbrella review of meta-analyses of randomised controlled

trials

Cristina Crocamo*, Dario Palpella*, Daniele Cavaleri, Christian Nasti, Susanna Piacenti, Pietro Morello, Giada Lauria, Oliviero Villa, llaria Riboldi,

Francesco Bartoli, John Torous, Giuseppe Carra

Digital health interventions (DHIs) show promise for the treatment of mental health disorders. However, existing
meta-analytical research is methodologically heterogeneous, with studies including a mix of clinical, non-clinical, and
transdiagnostic populations, hindering a comprehensive understanding of DHI effectiveness. Thus, we conducted an
umbrella review of meta-analyses of randomised controlled trials investigating the effectiveness of DHIs for specific
mental health disorders and evaluating the quality of evidence. We searched three public electronic databases from
inception to February, 2024 and included 16 studies. DHIs were effective compared with active interventions for
schizophrenia spectrum disorders, major depressive disorder, social anxiety disorder, and panic disorder. Notable
treatment effects compared with a waiting list were also observed for specific phobias, generalised anxiety disorder,
obsessive-compulsive disorder, post-traumatic stress disorder, and bulimia nervosa. Certainty of evidence was rated as
very low or low in most cases, except for generalised anxiety disorder-related outcomes, which showed a moderate
rating. To integrate DHISs into clinical practice, further high-quality studies with clearly defined target populations and

robust comparators are needed.

Introduction

Mental health disorders are a major public health concern,
with an estimated lifetime prevalence of approximately one
in four adults worldwide.** These disorders have a sub-
stantial effect on quality of life, individual functioning, and
life expectancy.** Traditionally, various mental health-care
approaches, including pharmacotherapy, psychotherapy,
and rehabilitation programmes, have been tailored to indi-
vidual needs. However, interest in digital health inter-
ventions (DHIs) as a means of enhancing the treatment of
mental health disorders has grown, especially since the
COVID-19 pandemic.>® Technological advances in mental
health research and care present new opportunities for
remote intervention and have been recognised by WHO as a
potential option for improving accessibility and coverage of
community-based mental health services.”

Digital technology encompasses both eHealth resources,
such as web-based therapies, mobile apps, and compu-
terised programs, and advanced computing sciences,
including big data and artificial intelligence from emer-
ging fields.*"* These digital technologies offer several
potential benefits for mental health care: remote access,
allowing greater flexibility for both the user and health-
care provider; greater cost-effectiveness compared with
in-person interventions;" and accessibility for individu-
als who face challenges in availing mental health services
owing to limited availability or stigma associated with
seeking help.'>** All these advantages might help to reach
a wider population.”

Previous studies have supported the potential effective-
ness of eHealth resources in reducing symptoms associated
with mental health disorders, thus laying the groundwork
for guiding health-care providers and policy makers in new
directions.'*"” Building on available evidence, several expert
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groups, associations, and institutional bodies'®* are work-
ing to provide guidance and recommendations for the
implementation of DHIs in mental health care. However,
implementation of DHIs in mental health care requires
careful consideration of numerous factors, including cost-
effectiveness; patient acceptability; potential risks, espe-
cially considering patient harm; training needs; and the
seamless integration of DHIs into existing clinical care
pathways.*25

Meta-analytical research on digital mental health inter-
ventions is methodologically heterogeneous, with many
studies based on mixed clinical, non-clinical, or trans-
diagnostic samples, rather than formally diagnosed and
homogeneous populations.”*® Similarly, individuals with
serious mental health disorders are particularly under-
studied,’ probably because of feasibility and concerns with
low user-engagement.*'-*

We aimed to use a more comprehensive approach than
previous meta-analyses,>'*”** which either lacked a system-
atic approach,’ did not focus on distinct mental health dis-
orders,"”** were confined solely to app-based interventions,”**
or did not assess the quality of evidence.>'¢*

To this end, we conducted an umbrella review of meta-
analyses of randomised controlled trials (RCTs) to
evaluate the effectiveness of DHIs for specific mental
health disorders, while also assessing the quality of evi-
dence in terms of strength, precision, consistency, and
publication bias.

Methods

This work was conducted following the standard recom-
mendations for overviews of reviews.* The study protocol
was registered on Open Science Framework registries on
Feb 20, 2024.
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See Online for appendix

Search strategy and selection criteria

We systematically searched Embase, Ovid MEDLINE, and
APA PsycINFO databases (via Ovid) for articles indexed up
to Feb 20, 2024, without restrictions on language or publi-
cation date. Using a multistranded approach to address
the complexity of the research question, we generated a
search phrase that comprehensively captured inter-related
digital features, including both device types and technolo-
gies used.”® The full multipurpose search phrase, based on
the title, abstract, headings, and keywords, is detailed in the
appendix (p 1). After a preliminary screening based on titles
and abstracts, full texts were retrieved to assess eligibility.
Two authors (DP and PM) independently screened the
studies and read them in full; any disagreement was
resolved by discussion with co-authors (CC, DC, SP, and CN).

Eligibility criteria

The inclusion and exclusion criteria, established before the
study selection process, are described according to the
population—intervention—comparison—outcome model.*’

We deemed studies eligible if participants were adults
(mean age >18 years) with a diagnosis of any mental health
disorder according to Diagnostic and Statistical Manual of
Mental Disorders (DSM)-IV or DSM-5.%* The diagnostic
process was required to include standardised clinical inter-
views, validated psychiatric rating scales at clinically signifi-
cant thresholds, and previous or baseline clinical diagnosis
by a mental health specialist. To improve the consistency and
generalisability of evidence, we excluded meta-analyses
combining samples with different mental health disorders
or those restricted to special populations (eg, university stu-
dents, migrants, or individuals receiving oncological care).
There were no restrictions in terms of medication use.

A formal definition was used for DHIs, namely, health
services delivered electronically and incorporating a discrete
digital technology functionality to improve mental health
outcomes.” We included meta-analyses with computer-
based, internet-based, or smartphone-based DHIs. We
excluded DHIs with existing accessibility issues, such as
virtual or augmented reality interventions,*** which usually
require specific devices, entail high entry costs for individ-
uals or therapists, and are often supported by unclear
technology definitions that hinder standardised imple-
mentation.* Similarly, we excluded DHIs with low scal-
ability potential and those that are resource intensive, such
as clinical teleconferencing, which rely on direct, syn-
chronous contact with a mental health specialist.** No
other restrictions were placed on the devices used to deliver
DHIs, the theoretical background of the interventions, or
the presence or absence of guidance (interventions involv-
ing limited asynchronous contact with therapists were
permitted).

The different comparison conditions were included and
categorised as active treatment, placebo, treatment as usual
(TAU), or waiting list, based on the descriptions provided in
each meta-analysis.

To be eligible for inclusion, the meta-analyses had to report
pre—post and between group differences in disorder-specific
symptoms (eg, psychotic symptoms in schizophrenia) or
non-specific symptoms (eg, depressive symptoms) as
assessed by psychometric scores.

We included meta-analyses that provided data from at
least three original studies and prioritised those based
exclusively on RCTs. If only meta-analyses combining RCT's
and non-RCTs were available, we collegially assessed and
discussed the potential critical risk of bias intrinsic to the
specific non-RCTs following standard guidelines and
agreed to inclusion only if the likelihood of introducing
critical bias was low.*

Data analysis

Four authors (DP, PM, SP, and CN) independently extracted
data and cross-checked them in a blinded manner for accur-
acy. Any possible population-intervention—comparison—
outcome combination was extracted and coded separately.
In case of overlapping data for the same combination, we
retained the meta-analysis involving the largest number of
studies or the most comprehensive, up-to-date, findings,
likely providing the most reliable estimates. DHI devices
were categorised broadly as computer-based, internet-
based, or smartphone-based according to the descriptions
provided in the original meta-analyses. Other key informa-
tion was collected using a data extraction template including
the following: author(s) and year of publication; population
and diagnosis; device and presence or absence of guidance;
comparison condition; target symptoms; intervention duzr-
ation; number of included studies (k); sample size (N) and
number of subjects allocated to each group; information
needed to assess study quality; and measures of effect with
their 95% CIs, p values, and heterogeneity indices (I%).

To assess the methodological quality of reporting, we
performed a critical appraisal of the included meta-analyses
using A MeaSurement Tool to Assess systematic Reviews 2
(AMSTAR 2).” We labelled the overall confidence in meta-
analytic results as high (zero or one non-critical weak-
ness), moderate (more than one non-critical weakness), low
(one critical weakness), or critically low (more than one
critical weakness).”” Two authors (SP and CN) independ-
ently assessed the included studies using AMSTAR 2, and
disagreements were resolved by discussion with other
authors (CC and DP).

The standardised mean difference (SMD) in symptom
reduction between the DHI and control groups after treat-
ment served as the effect size measure for all outcomes.
Statistical significance was set at p<0-05, and the effect sizes
were classified as small (0-2), medium (0-5), or large (0-8)
according to conventional cutoffs.**' When a single meta-
analysis for a specific population—intervention—comparison—
outcome combination concurrently included RCTs with dif-
ferent comparison types, results were interpreted based on
the comparison with the lowest robustness, following the
rank order: i) active treatment, ii) placebo, iii) TAU, and
iv) waiting list, to avoid effect overestimation. Heterogeneity
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across studies was assessed by examining the reported
P values, with around 25% indicating low heterogeneity,
50% indicating moderate heterogeneity, and 75% indicating
high heterogeneity.*

We evaluated the quality of evidence from meta-analyses
using the GRADE approach.**s? For each symptomatic
outcome as the primary unit,** we assessed factors likely to
reduce the quality of evidence by addressing the corre-
sponding domains, including risk of bias, heterogeneity and
inconsistency of results (unexplained heterogeneity),
indirectness (differences in study populations, inter-
ventions, or outcome measures), imprecision (confidence
intervals around the estimate of the effect), and publication
bias (selective publication of studies based on findings).
We used the original author’s assessments from the meta-
analyses to assess the potential risk of bias in the included
trials. As complete participant masking in DHIs is typically
impractical, we considered performance bias only if there
were no efforts to blind the assessment. Randomisation,
attrition, reporting, and other biases were evaluated
according to standard procedures. Ratings were down-
graded by one level when methodological limitations were
expected to reduce confidence in the effect estimate or
when the risk of bias assessment was not reported. Spe-
cifically, if more than 10% of the included trials had a high
or unclear risk of bias, we downgraded the rating by one
level.

Heterogeneity of results was rated down by one level for
meta-analyses with an I? value greater than 50%, unless
accompanied by sensitivity analyses confirming the out-
comes. Regarding potential indirectness, ratings were
downgraded if populations, interventions, and outcomes
were different from those of clinical interest. Imprecision of
effect estimates was assessed with a minimally con-
textualised approach.”* Based on previous studies,***> we
defined a minimal important difference as A=0-2 for all
outcomes, corresponding to an optimal information size of
800 participants (a=0-05; f=0-2). The upper CI was exam-
ined for superiority when the comparator was waiting list
and for non-inferiority when the comparator was active
treatment, placebo, or TAU, with the minimal important
difference set as negative or positive accordingly. The rat-
ings were downgraded by one level if the upper CI reached
or exceeded the minimal important difference. If the upper
CI did not encompass the minimal important difference,
ratings were downgraded by one level if the total sample was
less than 50% of the optimal information size.

Finally, publication bias was evaluated and rated down by
one level when the primary study included fewer than ten
trials or when funnel plots and Egger’s test, if available,
indicated likely asymmetry.

Thus, we classified effect estimates as high, moderate,
low, or very low quality based on whether they were close to
the true effect, were likely to be close but possibly substan-
tially different, might be substantially different, or were
likely to be substantially different from the true effect.’ The
quality was addressed independently by three authors
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(DP, GL, and OV), and any disagreement was resolved by
discussion (DP, GL, and OV).

Results

Our systematic search generated 7359 records via Ovid
(3951 from Embase, 2619 from MEDLINE, 789 from APA
PsycINFO). After excluding duplicates, the title and abstract of
4649 unique articles were screened and 255 potentially eli-
gible studies were identified. After a full-text review, 61 studies
met the eligibility criteria. After removing overlapping meta-
analyses, 16 individual studies,””? accounting for 32 effect
size estimates, were included (figure 1). The full reference list
of the excluded studies with matching criteria and reasons
for exclusion is provided in the appendix (pp 2-31).

Characteristics of the included meta-analyses

All included studies were written in English and published
between 2009 and 2023, with the majority (75%) being
published since 2020. The number of RCTs for each effect
size ranged from three>®*”2 to 29, with a median of six.
Similarly, the sample size ranged from 116* to
3192 adults.® Approximately 31% of the effect sizes were
based on a sample meeting the optimal information size
of 800 participants.

We found eligible meta-analyses for the following mental
health disorders: schizophrenia spectrum disorders
(SSDs),*”** bipolar disorder,” major depressive disorder
(MDD),**2 specific phobias,®*** social anxiety disorder
(SAD),* panic disorder with or without agoraphobia,®*
generalised anxiety disorder (GAD),* obsessive-compulsive
disorder,® post-traumatic stress disorder (PTSD),” and
bulimia nervosa.”? Across outcome categories, the meta-
analyses addressed positive and negative psychotic symp-
toms,” depressive symptoms,***¥7' manic® symptoms,
obsessive thoughts and compulsive behaviours,” global eat-
ing disorder psychopathology,”? PTSD symptoms,” and
disorder-specific and non-specific anxiety.?>%%®7 Further
details about the instruments and scales used for the diag-
nosis and assessment of mental health disorders are available
in the appendix (pp 32-33).

While a few studies focused on computer-assisteds”** or
app-based smartphone interventions alone,” the majority
dealt with mixed web and mobile environments, including
any combination of the previous approaches, labelled as
internet-based interventions.®*%~2 Overall, 20 of 32 meta-
analyses disclosed the presence of some form of guidance,
often coaching, to participants during the intervention.
DHIs were compared with active treatment in seven meta-
analyses (four studies®**¢**), TAU in seven meta-analyses
(four studies™), and waiting list controls in 18 meta-
analyses (11 studies*%72). A summary of the main
characteristics of the meta-analyses is shown in table 1.

Critical appraisal of the included meta-analyses

The critical appraisal of the included meta-analyses is
presented in table 2 (detailed items are provided in the
appendix pp 34-36). Among the included meta-analyses,
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7359 records identified through database search
3951 records identified from Embase
2619 records identified from MEDLINE

789 records identified from PsycInfo

v

4649 records selected after deduplication

v

255 records potentially eligible for inclusion

Screening by titles and abstracts

194 studies excluded after screening

45 reviews without meta-analyses

45 not based on clinical diagnoses

39 based on transdiagnostic sample

22 without symptomatic outcomes

17 based on special populations
9 did not meet age criteria
7 not based on randomised controlled trial studies
2 based on non-relevant diagnoses
1 evaluated only one specific digital health intervention
1 not based exclusively on digital health intervention
1 compared digital vs digital
1 based exclusively on telemedicine
1 based exclusively on virtual reality
1 with severe methodological issues
1 protocol study
1 irretrievable full-text

Screening by full texts

A4

61 studies included in the selection process

45 studies excluded for overlaps in population, comparator, and
L »| ps In pop P
outcomes

A4

16 studies included in analysis

Selection for representativeness

Figure 1: Flowchart of the study search and selection strategy.

each met between eight”**** and 16 relevant criteria.” In
particular, the AMSTAR 2 items that were most frequently
not satisfied were item 7 (description of excluded studies),
item 10 (sources of funding), and item 13 (consideration of
risk of bias in primary studies). Item 7 is particularly rele-
vant as it is considered a critical domain within the
AMSTAR evaluation. Conversely, almost all (15 of 16)
included studies provided sufficient details about inclusion
criteria (item 1), study design (item 3), and publication bias
(item 15). Considering both critical and non-critical
domains, the quality of reporting was deemed high for
only one study,” low for three studies,*7° and critically
low for 12 studies. 7606266686972

Digital solutions for mental health disorders

The different digital solutions were synthesised based on
the combination of their content and technical character-
istics, including device, intervention type, and the presence
of professional guidance. Smartphone-based DHIs focused
on self-monitoring of symptoms*® by requiring individuals
to observe and record their experiences, whereas computer-
based and internet-based approaches™**%7? primarily

involved structured exercises, exposure to stimuli, or coping
strategies (eg, cognitive training, cognitive behavioural
therapy [CBT], exposure therapy, psychoeducation, voca-
tional therapy, social cognition training, mindfulness, or a
combination of different techniques). Internet-based CBT
(iCBT) was the most common type of internet-based
intervention.®*¢2¢=%571 Only few of the included meta-
analyses mentioned or discussed other specific features of
DHIs, such as personalised feedback,®’ automatic
prompts or reminders,*”"” or gamification elements.” By
contrast, the presence or absence of professional guidance
was reported in all but one study.*® Overall, 20 of 32 meta-
analyses were mostly or entirely based on interventions
with professional guidance, often coaching; nine were based
on a mix of guided and unguided interventions; and two
were fully based on unguided interventions. At an aggregate
level, there was no evidence of compromised effectiveness
of DHIs attributable to absence of guidance (table 3).

Users’ engagement indicators

There was considerable variability in the reporting of users’
engagement indicators (UEIs), which were mostly related to
completion rate (the proportion of participants who com-
pleted the endpoint assessment regardless of DHI use) and
adherence (the percentage of participants who fully or par-
tially used the DHI). The definitions of adherence varied
substantially, with some studies considering only full
completion of the DHI modules and others including partial
completion. Among the 16 studies reviewed, four did not
collect or report any UEIs.*”*#¢¢” Eight studies provided data
on completion rates,>*¢">¢+657072 mogst of which showed a
median greater than 80%, except for one study” that
reported a rate between 51% and 79%. Adherence was
reported only in six studies and was generally lower than the
completion rate,©64>%% with median values between
51% and 79%. One additional study®® reported a moderate
UEI (59% to 79%) but did not clearly specify whether it
referred to the adherence or completion rate. Other UEISs,
such as usability, acceptability, and satisfaction, were
reported only in few studies, making their evaluation across
included studies unfeasible.

Summary of meta-analytic findings

Regarding SSD, Morales-Pillado and colleagues® conducted
a network meta-analysis on adjunctive computer-based
interventions utilising various psychotherapeutic techni-
ques and comparing them to either TAU or other active
interventions. Pairwise meta-analyses revealed no signifi-
cant differences in the reduction of positive (k=19;
SMD=0.-05, 95% CI -0-11 to 0-21, p=0-52) and negative
(k=18; SMD=-0-08, 95% CI -0-23 to 0-07, p=0-30) psychotic
symptoms; similar findings were observed when these
symptom types were assessed collectively (k=29;
SMD=-0-11, 95% CI -0-25 to 0-02, p=0-10). Conversely,
Prikken and colleagues® conducted a meta-analysis on
computer-based interventions focused on cognitive train-
ing, compared with TAU or active treatment. From this
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Population (clinical condition)

Intervention device

Intervention type Professional guidance

n/N (%)

Comparison
conditions

Duration of the
interventions

Morales-Pillado et al Schizophrenia spectrum disorders

Computer-based

Mixed approaches* Mixedt (58-6%)+

(2023)*” interventions TAU (24-8%)+
Prikken et al (2019)° Schizophrenia spectrum disorders Computer-based Cogpnitive training Unspecified AT (n=3)
interventions PL (n=1)
TAU (n=1)
Anmella et al (2022)>° Bipolar disorders Smartphone-based Symptom self- Mixedt AT (n=2)
interventions monitoring 3/6 (50%) PL (n=3)
TAU (n=1)
Andrews et al (2018)° Major depressive disorder Internet-based interventions  iCBT Mostly guided§ TAU (n=10)
8/10 (80%)
Moshe et al (2021)°* Major depressive disorder Internet-based interventions  Mixed approachesf] Mostly guidedS§ PL (n=5)
19/22 (86%) TAU (n=7)
WL (n=10)
Chan et al (2022)°? Major depressive disorder Internet-based interventions  iCBT Mixedt AT (n=5)
6/8 (75%) WL (n=3)
Mor et al (2021)%3 Specific phobias Internet-based interventions  Exposure therapy Guided WL (n=4)
Cuijpers et al (2009)%* Specific phobias Computer-based Exposure therapy Guided AT (n=5)
interventions PL (n=1)
WL (n=3)
Kampmann et al (2016)®”  Social anxiety disorder Internet-based interventions  iCBT Mixedt WL (n=8)
5/8 (63%)
Winter et al (2023)°° Social anxiety disorder Internet-based interventions  iCBT Mixedt AT (n=4)
2/4 (50%)
Pauley et al (2023)* Social anxiety disorder Internet-based interventions  Mostly iCBT]|| Mixedt WL (n=20)
15/20 (75%)
Panic disorder with or without Internet-based interventions  Mostly iCBT]| Mostly guidedS§ WL (n=15)
agoraphobia 13/15 (87%)
Domhardt et al (2020)°®  Panic disorder with or without Internet-based interventions  iCBT Guided AT (n=9)
agoraphobia WL (n=5)
Eilert et al (2021)%° Generalised anxiety disorder Internet-based interventions  Mixed approaches{l Mostly guided§ PL (n=3)
19/21 (90%) WL (n=16)
Imai et al (2022)"° Obsessive compulsive disorder Internet-based interventions  Mixed approaches{l Unguided AT (n=2)
PL (n=1)
TAU (n=1)
WL (n=5)
Simon et al (2021)"* Post-traumatic stress disorder Internet-based interventions  iCBT Guided WL (n=10)
Linardon et al (2020)"? Bulimia nervosa Internet-based interventions  Mixed approachesq] Guided WL (n=3)

AT (75-2%)¥

Average of
12 weeks

3-12 weeks

10-39 weeks

Unspecified

Unspecified

8-12 weeks
1-6 weeks

Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
6-28 weeks
4-10 weeks

1-6-10 weeks

3-12 weeks
8-12 weeks

*Includes cognitive training, cognitive behavioural therapy, vocational therapy, psychoeducation, social cognition training, and mindfulness. tBetween 25% and 75% of studies without professional guidance. tEstimated
from number of effect sizes, rather than from number of individual studies. SLess than 25% of studies without professional guidance. qlincludes interventions based on multiple different techniques. ||More than 75% of
studies based on iCBT approach. AT=active treatment. iCBT=internet-based cognitive behavioural therapy. PL=placebo. TAU=treatment as usual. WL=waiting list.

Table 1: Characteristics of included meta-analyses by study population

study, we retained an additional outcome on depressive
symptoms, which showed a significant reduction with
a small to medium effect size (k=5; N=273; SMD=-0-37,
95% CI —0-61 to —0-14, p=0-002) and no heterogeneity
across studies (I°=0%).

The study by Anmella and colleagues® was the only one on
bipolar disorder meeting the inclusion criteria. The authors
conducted a meta-analysis on adjunctive smartphone-based
interventions focused on symptom monitoring, compared
with TAU, placebo, or active treatment. No significant dif-
ferences were found for reductions in manic symptoms
(k=4; N=376; SMD=-0-05, 95% CI -0-36 to 0-27, Bonferroni-
corrected p=1) or depressive symptoms (k=5; N=411;
SMD=-0-19, 95% CI —0-72 to 0-34, Bonferroni-corrected
p=1). Moderate heterogeneity (I>=56-0%) was observed for
manic symptoms, and high heterogeneity (I’<85-0%) was
observed for depressive symptoms across studies.
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Regarding MDD, Andrews and colleagues® conducted a
meta-analysis of iCBT compared with TAU, which showed a
decrease in depressive symptoms, yielding a medium effect
size (k=10; N=3192; SMD=-0-67, 95% CI —0-81 to —0-51,
p<0-001) and high heterogeneity across studies (I°=86-0%).
Moshe and colleagues® examined internet-based inter-
ventions from different psychotherapy approaches, com-
pared with mixed control groups (TAU, placebo, and
waiting list), and found a reduction in depressive symptoms
with a medium effect size (k=22; N=2508; SMD=-0-59,
95% CI —0-78 to —0-40, p<0-001) and high (I’=80-0%)
heterogeneity across studies. Lastly, Chan and colleagues®
explored iCBT interventions and observed small to
medium reductions in depressive symptoms compared
with active treatment controls (k=5; N=663; SMD=-0-31,
95% CI -0-55 to —0-07, p=0-01, ’=52-0%) and medium to
large reductions in anxious symptoms compared with
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Number of Weaknesses detected in critical and non- Overall
items rated critical items confidence in the
positively results of the
(total) review
Morales-Pillado etal 8 More than one critical flaw, more than one Critically low
non-critical weakness
2023)” itical weaki
Prikken etal (2019)*® 8 More than one critical flaw, more than one Critically low
non-critical weakness
Anmella et al 11 More than one critical flaw, more than one Critically low
(2022)*° non-critical weakness
Andrews et al 10 More than one critical flaw, more than one Critically low
non-critical weakness
2018)°° itical weak
Moshe et al (2021)** 13 One critical flaw, more than one critical Low
weakness
Chan et al (2022)62 9 More than one critical flaw, more than one Critically low
non-critical weakness
Mor et al (2021)°3 12 More than one critical flaw, more than one Critically low
non-critical weakness
Cuijpers et al 8 More than one critical flaw, more than one Critically low
(2009)%* non-critical weakness
Pauley et al (2023)°° 10 More than one critical flaw, more than one Critically low
non-critical weakness
Winter et al (2023)°° 12 More than one critical flaw, more than one Critically low
non-critical weakness
Kampmann et al 13 One critical flaw, more than one critical Low
(2016)%7 weakness
Dombhardt et al 11 More than one critical flaw, more than one Critically low
(2020)%8 non-critical weakness
Eilert etal (2021)°° 13 More than one critical flaw, one non-critical ~ Critically low
weakness
Imai et al (2022)7° 13 One critical flaw, more than one non-critical ~ Low
weakness
Simon et al (2021)”* 16 No critical flaws, no non-critical weaknesses ~ High
Linardon et al 11 More than one critical flaw, more than one Critically low
(2020)” non-critical weakness
Table 2: Critical appraisal according to A MeaSurement Tool to Assess systematic Reviews 2 (AMSTAR 2), risk
of bias, and overall confidence in the results of the review

waiting list controls (k=3; N=214; SMD=-0-65, 95% CI
-1-10 to -0-21, p=0-004; I’=58-0%), with moderate
heterogeneity across studies for both outcomes.

Regarding specific phobias, Mor and colleagues® found
that guided internet-based interventions providing expos-
ure therapy had strong effects in reducing phobic symptoms
compared with waiting list controls (k=3; N=298;
SMD=-1-07, 95% CI -1-62 to —0-51). Conversely, Cuijpers
and colleagues® explored guided computer-based exposure
therapy and found a substantial effect on the reduction of
phobic symptoms compared with waiting list controls (k=4;
N=116; SMD=-1-11, 95% CI —1-84 to —0-37, p<0-01), with
high heterogeneity across studies (I°=72-0%). In contrast, a
small to medium increase in phobic symptoms was
observed compared with other active interventions (k=5;
N=167; SMD=0-30, 95% CI —0-03 to 0-62), although
not significant, with low heterogeneity across studies
(P=19-9%).

Pauley and colleagues® conducted a meta-analysis on
internet-based interventions with different psychotherapy
approaches, compared with waiting list controls, and found
a significant decrease in SAD symptoms with a large effect

size (k=20; N=1960; SMD=-0-76, 95% CI —0-91 to —0-62)
and moderate heterogeneity across studies (I’<53-0%).
Winter and colleagues® focused on iCBT and found a small
to medium reduction in SAD symptoms compared with
active interventions (k=4; N=196; SMD=-0-34, 95% CI
-0-54 to —0-14, p<0-05). Finally, Kampmann and col-
leagues®” assessed iCBT and reported a medium to large
reduction in depressive symptoms compared with
waiting list controls (k=6; N=472; SMD=-0-73, 95% CI
~0-97 to —0-49, p<0-001).

Pauley and colleagues® evaluated the efficacy of internet-
based interventions incorporating various psychotherapy
approaches for panic disorder with or without agoraphobia
and found a large reduction in panic and agoraphobic
symptoms compared with waiting list controls (k=15;
N=837; SMD=-1.08, 95% CI —1-39 to —0-77), with high
heterogeneity across studies (I°=76-0%). Domhardt and
colleagues®® evaluated guided iCBT and did not find any
significant difference regarding reduction in panic (k=5;
N=315; SMD=-0-02, 95% CI —0-25 to 0-21, p=0-86) and
agoraphobic (k=4; N=211; SMD=-0-10, 95% CI -0-39 to
0-19, p=0-49) symptoms, compared with active treatment
controls, with no heterogeneity across studies for both out-
comes. Compared with active treatment controls, guided
iCBT showed no significant differences in depressive
symptoms (k=4; N=211; SMD=-0-20, 95% CI -0-59 t0 0-19,
p=0-32), with moderate heterogeneity across studies
(P=42-8%), or in anxious symptoms (k=5; N=315;
SMD=0-01, 95% CI -0-26 to 0-28, p=0-95), with low het-
erogeneity across studies (I°=23-4%). However, compared
with waiting list controls, iCBT was associated with large
reductions in both depressive symptoms (k=8; N=496;
SMD=-0-82, 95% CI -1-06 to —0-57, p<0-001), with low
heterogeneity (I°=26-5%), and anxious symptoms (k=5;
N=290; SMD=-1-06, 95% CI -1-50 to —0-62, p<0-001), with
moderate heterogeneity across studies (I°=53-8%).

Eilert and colleagues® focused on internet-based inter-
ventions utilising various therapeutic modalities for GAD and
found that, compared with waiting list controls, internet-based
interventions had a medium to large effect in reducing worry
symptoms (k=14; N=898; SMD=—0-75, 95% CI -0-97 to —0-53,
p<0-001; ’=53-4%), generalised anxiety symptoms (k=19;
N=1178; SMD=-0-79, 95% CI -1-03 to —0-55, p<0-001;
P=65-0%), and depressive symptoms (k=19; N=1178;
SMD=-0-70, 95% CI —0-87 to —0-52, p<0-001; ’=31-29%). The
heterogeneity was moderate across studies for worry and
generalised anxiety symptoms and low for depressive
symptoms.

Imai and colleagues™ found that unguided computer-
based interventions implementing psychotherapeutic
approaches, mostly compared with waiting list controls,
were associated with a significant reduction in obsessive-
compulsive disorder symptoms, with a moderate effect
size (k=9; N=659; SMD=-0-47, 95% CI -0-73 to —0-22,
p<0-001) and moderate heterogeneity (I*=59-0%). Simi-
larly, a significant reduction was observed in depressive
symptoms, with a small effect size (k=7; N=560;
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Intervention Intervention  Professional Comparator Outcome k N ES (95% Cl) p ? Grading of the
device type guidance evidence

Schizophrenia spectrum disorders

Morales-Pillado Computer-based Mixed Mixed TAU Reduction in positiveand 29 NR  -0-11 (-0-25 to 0-02) 0-101  NR Low

et al (2023)* interventions approaches negative symptoms

Morales-Pillado Computer-based Mixed Mixed TAU Reduction in positive 19 NR 0-05 (-0-11 to 0-21) 0-52 NR Very low

etal (2023)* interventions approaches symptoms

Morales-Pillado Computer-based Mixed Mixed TAU Reduction in negative 18 NR  -0-08 (-0-23 to 0-07) 0302 NR Low

etal (2023)* interventions approaches symptoms

Prikken et al Computer-based Cognitive Unspecified ~ TAU Reduction in depressive 5 273 -0-37(-0-61to-0-14)  0-002 0 Low

(2019)8 interventions training symptoms

Bipolar disorder

Anmella et al Smartphone-based ~ Symptom self-  Mixed Unspecified  Reduction in manic 4 376 -0-05(-0-36to -0-27) NS 56-00 Very low

(2022)>° interventions monitoring symptoms

Anmella et al Smartphone-based  Mixed Mixed Unspecified  Reduction in depressive 5 411 -0-19(-0-72t00-34) NS 85-00 Very low

(2022)*° interventions approaches symptoms

Major depressive disorder

Andrews et al Internet-based iCBT Mostly TAU Reduction in depressive 10 3192 -0-67(-0-81to-0-51) <0-0001 86-00 Low

(2018)° interventions guided symptoms

Moshe et al Internet-based Mostly CBT Mostly WL Reduction in depressive 22 2508 -0-59 (-0-78 to -0-40) <0-001  79-95 Very low

(2021)% interventions guided symptoms

Chan et al Internet-based iCBT Mixed AT Reduction in depressive 5 663 -0-31(-0-55t0-0-07)  0-01 52:00 Very low

(2022)%? interventions symptoms

Chan et al Internet-based iCBT Mostly WL Reduction in anxiety 3 214 -0-65(-1-10to -0-21) 0-004 58-00 Verylow

(2022)%? interventions guided symptoms

Specific phobias

Mor et al (2021)°3  Internet-based Exposure Guided WL Reduction in phobic 3 298 -1.07(-1-62to-0-51) NS NR Very low
interventions therapy symptoms

Cuijpers et al Computer-based Exposure Guided WL Reduction in phobic 4 116 -1-11(-1-84to-0-37) <0-01 71:97  Very low

(2009)** interventions therapy symptoms

Cuijpers et al Computer-based Exposure Guided AT Reduction in phobic 5 167 0-30(-0-03t00-62) NS 19-87 Very low

(2009)** interventions therapy symptoms

SAD

Pauley et al Internet-based Mostly iCBT Mixed WL Reduction in SAD symptoms 20 1960 -0-76 (-0-91to -0-62) NR 53-00 Very low

(2023)% interventions

Winter et al Internet-based iCBT Mixed AT Reductionin SAD symptoms 4 196 -0-34 (-0-14 to -0-54) NR NR Very low

(2023)66 interventions

Kampmann etal  Internet-based iCBT Mixed WL Reduction in depressive 8 584 -0-73(-0-97to-0-49) <0-001 NR Very low

(2016)¥ interventions symptoms

Panic disorder with or without agoraphobia

Pauley et al Internet-based Mostly iCBT Mostly WL Reduction in panic and 15 837 -1-08(-1-39to-0-77) NR 76-00 Very low

(2023)% interventions guided agoraphobic symptoms

Dombardt et al Internet-based iCBT Guided AT Reduction in panic 5 315 -0-02(-0-25to 0-21) 0-86 0 Very low

(2020)%8 interventions symptoms

Dombhardt et al Internet-based iCBT Guided AT Reduction in agoraphobic 4 211 -0-10(-0-39 to 0-19) 0-49 0 Very low

(2020)%8 interventions symptoms

Dombhardt et al Internet-based iCBT Guided WL Reduction in depressive 8 496 -0-82(-1-06to-0-57) <0-0001 26-46 Low

(2020)%8 interventions symptoms

Dombardt et al Internet-based iCBT Guided AT Reduction in depressive 4 211 -0-20 (-0-59 to 0-19) 0-32 4275 Very low

(2020)68 interventions symptoms

Dombardt et al Internet-based iCBT Guided WL Reduction in anxiety 5 290 -1.06(-1:-50to -0-62) <0-0001 5376 Verylow

(2020)°® interventions symptoms

Dombardt et al Internet-based iCBT Guided AT Reduction in anxiety 5 315 0-01(-0-26 to 0-28) 0-95 23:41 Very low

(2020)68 interventions symptoms

Generalised anxiety disorder

Eilert et al Internet-based Mixed Mostly WL Reduction in worry 14 898 -0-75(-0-97 to -0-53) <0-0001 53-38 Moderate

(2021)%° interventions approaches guided symptoms

Eilert et al Internet-based Mixed Mostly WL Reduction in generalised 19 1178 -0-79 (-1-03 to -0-55) <0-0001 64-99 Moderate

(2021)*° interventions approaches guided anxiety symptoms

Eilert et al Internet-based Mixed Mostly WL Reduction in depressive 19 1178 -0-70(-0-87 to -0-52) <0-0001 31-24 Moderate

(2021)%° interventions approaches guided symptoms

(Table 3 continues on next page)
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Intervention Intervention  Professional Comparator Outcome k N ES (95% Cl) p P Grading of the
device type guidance evidence
(Continued from previous page)
ocb
Imai et al (2022)”°  Internet-based Mixed Unguided WL Reduction in OCD 9 659 -0-47(-0-73to -0-22) 0-0003 59-00 Very low
interventions approaches symptoms
Imai et al (2022)"°  Internet-based Mixed Unguided WL Reduction in depressive 7 560 -0-19 (-0-35t0-0-02) NR 0 Very low
interventions approaches symptoms
PTSD
Simon et al Internet-based iCBT Guided WL Reduction in PTSD 10 608 -0-61(-0-93to-0-29)  0-0002 69-00 Low
(2021)"* interventions symptoms
Simon et al Internet-based iCBT Guided wL Reduction in depressive 7 473 -0-51(-0-97to -0-06)  0-03 80-00 Very low
(2021)"* interventions symptoms
Simon et al Internet-based iCBT Guided WL Reduction in anxiety 5 345 -0-61(-0-89to-0-33) <0-0001 33-00 Low
(2021)"* interventions symptoms
Bulimia nervosa
Linardon et al Internet-based Mostly CBT Guided WL Reduction in global ED 3 240 -0-63(-1-19 to -0-06) 0-029 78-00 Very low
(2020)” interventions psychopathology
AT=active treatment. CBT=cognitive behavioural therapy. ED=eating disorder. ES=effect size. iCBT=internet-based CBT. k=number of included randomised controlled trials (RCTs). N=number of included subjects. NR=not
reported. NS=not significant. OCD=obsessive compulsive disorder. PTSD=post-traumatic stress disorder. SAD=social anxiety disorder. TAU=treatment as usual. WL=waiting list.
Table 3: Synthesis of results from included meta-analyses

SMD=-0-19, 95% CI -0-35 to —0-02, p<0-05) and no
heterogeneity across studies.

Simon and colleagues” found that guided internet-based
interventions following an iCBT framework, compared with
waiting list controls, were associated with a moderate
decrease in PTSD symptoms (k=10; N=608; SMD=-0-61,
95% CI —0-93 to —0-29, p<0-001; ’=69-0%), depressive
symptoms (k=7; N=473; SMD=-0-51, 95% CI —0-97 to —0-06,
p=0-03; I’=80-0%), and anxiety symptoms (k=5; N=345;
SMD=-0-61, 95% CI —0-89 to —0-33, p<0-001; IZ=33-0%),
with high heterogeneity across studies for both PTSD
and depressive symptoms, and moderate heterogeneity for
anxiety symptoms.

Regarding bulimia nervosa, Linardon and colleagues™
compared guided internet-based interventions by applying
different psychotherapy techniques compared with the
waiting list group and showed a significant reduction in
global eating disorder psychopathology, with a moderate
effect size (k=3; N=240; SMD=-0-63,95% CI-1-19 to —0-06,
p=0-029) and high heterogeneity (I><78-0%).

The distribution of effect sizes according to the combin-
ation of clinical condition, comparator, and outcome
domain is shown in table 3. The effect sizes for each
symptom and related population are presented in figure 2.

Grading of the evidence

Applying the GRADE assessment, none of the bodies of
evidence qualified as high quality. For individual psychiatric
disorders, the evidence for GAD showed the highest overall
quality, with moderate certainty of evidence across all three
outcomes (ie, reduction in worry, generalised, and non-
specific anxiety symptoms). In contrast, for interventions
targeting SSD, the quality of evidence was low across all
outcomes except for positive psychotic symptoms, which
were rated as very low. Similarly, for PTSD, quality of

evidence was low except for depressive symptoms, which
were ranked very low. Low quality of evidence was also
found for single outcomes among MDD (depressive
symptom reduction compared with TAU) and panic dis-
order with or without agoraphobia (depressive symptom
reduction compared with waiting list). For other disorders
(ie, bipolar disorder, specific phobias, SAD, obsessive-
compulsive disorder, and bulimia nervosa), the quality of
evidence was very low across all outcomes. The quality of
evidence was downgraded to very low primarily due to the
high or unclear risk of bias in the incuded RCTs, with
imprecision, inconsistency, and publication bias consistently
contributing, albeit to a lesser extent, to the downgrading.
Indirectness did not contribute to the downgrading of evi-
dence quality, as the stringent inclusion criteria excluded
populations, interventions, or outcomes that were not directly
relevant. The comprehensive evaluation of quality of evidence
is presented in table 3. A detailed report of the GRADE
assessment is provided in the appendix (pp 37-38).

Discussion
Summary of findings
This umbrella review synthesises the available evidence from
meta-analyses of RCTs on DHIs for mental health disorders,
specifically addressing symptom reduction. Our work com-
plements recent research that outlined the volume and reli-
ability of research on DHIs for treating mental health
conditions.® We systematically synthesised evidence focus-
ing on internal validity, identifying several meta-analyses of
DHIs based on clinical samples across distinct, rigorously
diagnosed categories and their corresponding symptom
reduction measures.

Serious mental health disorders such as SSD and bipolar
disorder, which are often associated with greater concerns
regarding safety and usability barriers,** had fewer available
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Comparators and population outcomes Standardised mean difference
A (95% Cl)
Active comparators (AT or TAU)
SSD: Positive and negative symptoms — -0-11 (-0-25 t0 0-02)
BD: Manic symptoms —_————— -0-05 (-0-36 t0 0-27)
BD: Depressive symptoms * -0-19 (-0-72to 0-34)
MDD: Depressive symptoms —_————— -0-31 (-0-55 to -0-07)
SP: Phobic symptoms —— 0-30 (-0-03 t0 0:62)
SAD: Social anxiety disorder symptoms —_— -0-34 (-0-54 to -0-14)
PD/A: Panic symptoms —_—— -0-02 (-0-25 to 0-21)
PD/A: Agoraphobic symptoms B —— -0-10 (-0-39 to 0-19)

T T 1
B
Passive comparators (WL)
MDD: Depressive symptoms —_—— -0-59 (-0-78 to -0-40)
SP: Phobic symptoms -1.07 (-1:62 to-0-51)
SAD symptoms e -0-76 (-0-91t0-0-62)
PD/A: Panic and agoraphobic symptoms _——— -1.08 (-1:39 t0 -077)
GAD: Worry symptoms —_— -0-75 (-0-97 to -0-53)
GAD: Generalised anxiety symptoms —_————— -0-79 (-1-03 to -0-55)
OCD: Obsessive compulsive symptoms B E— -0-47 (-0-73 t0-0-22)
PTSD symptoms —_——— -0-61(-0-93 to -0-29)
BN: Global eating disorders psychopathology -0-63 (-1-19 to -0-06)

r T 1

-1 -02 0 0-2

Figure 2: Forest plot of treatment effects on specific symptoms and related populations

The diamonds represent effect estimates, grey boxes represent inverse-variance weights, and horizontal lines represent confidence intervals. AT=active treatment.
BD=bipolar disorder. BN=bulimia nervosa. GAD=generalised anxiety disorder. MDD=major depressive disorder. OCD=obsessive-compulsive disorder. PD/A=panic disorder
with or without agoraphobia. PTSD=post-traumatic stress disorder. SAD=social anxiety disorder. SP=specific phobias. SSD=schizophrenia spectrum disorders.

TAU=treatment as usual. WL=waiting list.

meta-analyses. Nonetheless, pooled estimates suggested
that in individuals with SSD, adjunctive computerised
interventions could be as effective as standard therapy, face-
to-face active interventions, or both, for reducing positive,
negative, and depressive symptoms, within plausible mar-
gins of non-inferiority. However, further research is war-
ranted for bipolar disorder, as evidence from initial efforts
focused on mood symptom monitoring through smart-
phone apps, compared with placebo or non-digital active
treatment approaches, remains inconclusive. Nevertheless,
in both disorders, the certainty of evidence was rated as low
or very low for all outcomes, and the reporting quality
was critically poor according to AMSTAR 2. Thus, future
primary or secondary studies might substantially change
current estimates.

We identified at least two eligible meta-analyses for spe-
cific phobias, obsessive-compulsive disorder, PTSD, and
bulimia nervosa. Significant estimates were found com-
pared with waiting list treatment, with medium to large
effect sizes for disorder-specific symptoms and small to
medium effect sizes for non-specific symptoms. Neverthe-
less, the quality of efficacy estimates was very low across all
outcomes except one related to PTSD, similar to the quality
of reporting (critically low in all but one study on PTSD).
Thus, DHIs could be a promising intervention for mental
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health disorders, providing support to recent treatment
guidelines that offer limited recommendations for their use
across most disorders,"*?*”* with the exception of PTSD that
received a negative evaluation.

We found the most evidence for MDD, SAD, panic dis-
order, and GAD, with nine or more relevant meta-analyses
for each disorder. Medium to large effects on the improve-
ment of both specific and non-specific symptoms were
observed with DHIs compared with waiting list. Moreover,
significant improvements for SAD and MDD were observed
with DHIs compared with other active treatment com-
parators. For panic disorder with or without agoraphobia,
effect estimates were within plausible margins of non-
inferiority. However, the quality of evidence was low or
very low across all outcomes, with poor or very poor quality of
reporting. Despite the large number of available studies, no
meta-analysis that met the inclusion criteria was identified
for evaluating the efficacy of DHIs for GAD compared with
TAU or active treatment. Nonetheless, efficacy estimates
compared with waiting list groups received the highest
GRADE rating, with moderate quality of evidence across the
relevant outcomes. Some positive recommendations for the
use of DHIs in managing these disorders (MDD, SAD, panic
disorder with or without agoraphobia, and GAD) can be
found in published guidelines.'*2022
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Implications for policy and practice

Given the unmet care needs of individuals with mental
health disorders,’*”> DHIs have been tested and recom-
mended as a means to bridge the gap in care for individuals
on waiting lists'** or to provide low-intensity treatment as
part of stepped-care models.??* The scalability and accessi-
bility of DHISs offer great promise in addressing long waiting
lists, with costs likely lower than those associated with delays
in intervention."”*”” Our findings suggest that DHIs might
serve as useful complements in the treatment of SSD, a
convenient bridge to standard care for common mental
health disorders, and a potential standalone treatment,
specifically for MDD, SAD, and panic disorder.

However, existing recommendations for DHIs lack spe-
cific guidance on digital content or technical attributes, such
as specific digital devices, level of professional guidance
needed, and minimum effective dose. Our findings support
the need for a standardised framework and grounded con-
sensus on operational definitions for DHIs, which could
improve the precision and relevance of future guidelines.”

Moreover, recommendations for the standalone use of
DHIs should be based on appropriately designed proofs of
non-inferiority with high certainty in the estimates,** both
of which were lacking in the studies we reviewed. Overall,
based on the available evidence on efficacy, stakeholders
could consider the costs and benefits of low-level imple-
mentation of DHIs in routine practice for various disorders,
including SSD and PTSD, for which the current guidelines
do not provide adequate recommendations.?

Implications for research

A key element that could strengthen the existing body of
evidence on DHIs is a deliberate focus on trials involving
homogenous clinical samples with confirmed diagnoses.
Among the full texts reviewed, approximately half of the
studies (84 of 194) had to be excluded because of non-clinical
or transdiagnostic populations. However, RCTs conducted
on clinical populations with confirmed diagnoses are widely
regarded as the primary source of evidence for the devel-
opment and revision of clinical treatment guidelines.?”
Given that building an evidence base focused on individu-
als with diagnosed mental health disorders has been rec-
ognised as a priority,* conducting meta-analyses aligning
with this focus could improve the quality of evidence and
potentially accelerate the recognition of the benefits of
DHIs. Nevertheless, it is important to note that such
approaches prioritise internal validity at the expense of
external generalisability. This trade-off is particularly
important to consider in psychiatry, in which comorbidities
are highly prevalent.** However, considering the generally
low quality of available evidence, we would lean towards
adopting such an approach, at least until high-certainty
evidence is achieved.

Another challenge in improving the quality of research
involves the frequent restriction to participants with less
severe clinical profiles. Several studies explicitly exclude
individuals with suicidal ideation or a formal clinical

diagnosis.®* Although ethical and safety concerns, which are
appropriate for early DHI trials, can partly explain these
choices,®* the growing body of evidence and institutional
support for DHIs suggest that future trials should incorp-
orate real-world clinical samples, with appropriate man-
agement of the inherent suicide risk. Stepped-care or
matched-care models,?** in which individuals with mild
or moderate suicidal ideation are not excluded a priori, could
provide an appropriate framework for exploring DHI safety
by offering a pre-established pathway for the management
of emergent suicidality.®

Lastly, the amount of useful and actionable real-world
mental health data generated by DHIs is an often over-
looked advantage.® Such data include the use of ecological
momentary assessment and intervention framework for
DHIs, which involve real-time sampling in individuals’
natural environments and the delivery of treatments in real-
world settings.® Similarly, digital phenotyping, measuring
behaviours from smartphone sensors, keyboard interaction,
and various features of voice and speech, might represent a
novel approach to conceptualise real-world DHIs.®® All
these innovative methods hold considerable promise, par-
ticularly for disorders with fluctuating symptoms, such as
bipolar disorder.”*

Limitations

When relying on secondary literature, the issues and
observations might not be fully applicable to the large body
of primary literature. Although we used a clear definition for
DHIs, different studies inconsistently reported digital
technology in terms of content and technical characteristics,
indicating the current lack of standardised criteria for DHI
framework specific to mental health disorders.*

Finally, owing to the intrinsic nature of our synthesis and
approach, we could not examine the effects of several
moderator variables, such as age, gender, ethnicity, the
amount and type of guidance provided, the psychother-
apeutic framework, and other intervention characteristics.

Conclusion

To our knowledge, this umbrella review represents one of the
most comprehensive assessments on DHI efficacy, grading
the evidence and covering a substantial number of diagnostic
entities. By prioritising internal validity, we reviewed a con-
siderable amount of secondary literature focused on various
clinical targets and found the quality of evidence to be gen-
erally low. Although current guidelines are mostly aligned
with this evidence base, there are gaps and discrepancies that
clearly warrant reconsideration. To support the integration of
DHIs into clinical practice and increase institutional support
for the digital augmentation of mental health services, add-
itional high-quality studies with clearly defined targets and
robust comparators are required.
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