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Abstract

Background: Depression affects 5% of adultsand it is amajor cause of disability worldwide. Digital psychotherapies offer an
accessible solution addressing this issue. This systematic review examines a spectrum of digital psychotherapies for depression,
considering both their effectiveness and user perspectives.

Objective: Thisreview focusesonidentifying (1) the most common types of digital psychotherapies, (2) clients' and practitioners
perspectives on helpful and unhelpful aspects, and (3) the effectiveness of digital psychotherapies for adults with depression.

Methods: A mixed methods protocol was developed using PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines. The search strategy used the Population, Intervention, Comparison, Outcomes, and Study Design
(PICOS) framework covering 2010 to 2024 and 7 databases were searched. Overall, 13 authors extracted data, and all aspects of
the review were checked by >1 reviewer to minimize biases. Quality appraisal was conducted for all studies. The clients' and
therapists' perceptions on helpful and unhelpful factors were identified using qualitative narrative synthesis. Meta-analyses of
depression outcomes were conducted using the standardized mean difference (calculated as Hedges g) of the postintervention
change between digital psychotherapy and control groups.

Results: Of 3303 initial records, 186 records (5.63%; 160 studies) were included in the review. Quantitative studies (131/160,
81.8%) with a randomized controlled trial design (88/160, 55%) were most common. The overall sample size included 70,720
participants (female: n=51,677, 73.07%; male: n=16,779, 23.73%). Digita interventions included “ stand-alone” or non-human
contact interventions (58/160, 36.2%), “human contact” interventions (11/160, 6.8%), and “blended” including stand-alone and
human contact interventions (91/160, 56.8%). What clientsand practitioners perceived as helpful in digital interventionsincluded
support with motivation and accessibility, explanation of task reminders, resources, and learning skills to manage symptoms.
What was perceived as unhelpful included problems with usability and a lack of direction or explanation. A total of 80 studies
with 16,072 participants wereincluded in the meta-analysis, revealing amoderate to large effect in favor of digital psychotherapies

https://mental.jmir.org/2024/1/€55500 JMIR Ment Health 2024 | vol. 11 | €55500 | p. 1
(page number not for citation purposes)


mailto:j.omylinska-thurston1@salford.ac.uk
https://mental.jmir.org/2024/1/e67439
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Omylinska-Thurston et a
for depression (Hedges g=—0.61, 95% CI -0.75 to —0.47; Z=-8.58; P<.001). Subgroup analyses of the studies with different
intervention delivery formats and session frequency did not have a statistically significant effect on the results (P=.48 and P=.97,
respectively). However, blended approaches reveal ed alarge effect size (Hedges g=—0.793), while interventions invol ving human
contact (Hedges g=—0.42) or no human contact (Hedges g=—0.40) had dlightly smaller effect sizes.

Conclusions: Digital interventions for depression were found to be effective regardless of format and frequency. Blended
interventions have larger effect size than those involving human contact or no human contact. Digital interventions were helpful
especialy for diverse ethnic groups and young women. Future research should focus on understanding the sources of heterogeneity
based on intervention and population characteristics.

Trial Registration: PROSPERO CRD42021238462; https://www.crd.york.ac.uk/prospero/display_record.php?Recordl D=238462

(JMIR Ment Health 2024;11:€55500) doi: 10.2196/55500
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Introduction

Background

Globally, depression affects >280 million people including 5%
adults [1]. It is aleading cause of disability worldwide and a
major contributor to the overall global burden of disease[2]. In
the United Kingdom, for example, depression affects 3% to 6%
of people [3] from diverse socioeconomic, educational, and
cultural backgrounds.

Inview of the prevalence of depression across different groups,
the 2022 National Institute for Health and Care Excellence
(NICE) guidelines for depression [3] have been revised to
include arange of interventions as afirst line of treatment, thus
meeting diverse needs while widening clients' choices. The
interventions include behavioral activation, exercise,
mindfulness, cognitive behavioral therapy (CBT), counseling
for depression, psychodynamic psychotherapy, and couples
therapy. In addition, the NICE guidelines [3] recommended
antidepressant medication but for severe depression only,
placing an emphasis on clients' preferences and the role of
psychological and physical interventions over drug treatment.

In the past, interventions for depression were provided
predominantly face to face, and digital psychotherapies were
available only to a limited degree. However, the outbreak of
COVID-19 and consequent lockdowns, socia distancing, and
isolation rules have led to many people struggling with anxiety
and depression [4]. The National Health Service had to adapt
to provide therapy in a more flexible way, including digital
delivery [5], which wasin line with the policies outlined in the
UK Government’s Five Year Forward View for Mental Health
[6] and the National Health Service Long Term Plan [7]. This
has led to a need for more research in relation to the provision
of digital psychotherapies.

The need for guidancein digital psychotherapies has given rise
to recent systematic reviews on depression. However, the
reviews are limited to formal diagnoses of unipolar depression
[8] or relate to chronic health conditions [9-11]. The available
reviews also focus on specific modes of delivery (eg,
smartphone apps [12]) or specific client groups (eg, perinatal
clients [13] or children and young people [14-17]). Another
limitation of most of the published systematic reviewsisafocus
on CBT only [11,18-20] ignoring the fact that a range of
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interventions are being offered for depression [3]. A broader
review of evidence in relation to arange of digital approaches
and psychotherapeutic theories is needed, and this systematic
review aims to address this gap.

Most recent meta-analyses highlighted that thereisno difference
between technology-based and in-person treatments for
depression [21], and there are someindications [22] that thisis
reflected in clients' preferences for treatment: 55.5% of adults
choose digital psychotherapy for depression. However,
practitioners draw attention to the therapeutic relationship in
digital psychotherapies, which is important to consider [21].
There is some evidence that working digitally does not reduce
the quality of the therapeutic relationship [23], but therapists
are often concerned that they do not have the same access to
the clients experience as in faceto-face interactions.
Researchers argue that most therapeutic activity isgrounded in
the body involving body-to-body communication, attunement,
and coregulation of feelingsin the shared physical space, which
cannot be replaced by aweb-based treatment [24]. A preliminary
literature search revealed no systematic reviews highlighting
service users perspectives on digital psychotherapies for
depression. This would seem essential when discussing
individual preferencesand ethical considerations of web-based
treatments especially in terms of safety and privacy [25]. This
current systematic review aims to address this gap and present
service users perspectives within the existing research on digital
psychotherapies for depression, highlighting their needs and
preferences.

An additional problem in existing literature is alack of clarity
intheterminology used for thedigital modes of delivery, leading
to confusionin relation to what is effective and what isnot [ 26].
Delivery can be, for example, asynchronous, synchronous,
self-guided, with a therapist, or blended. Types of media can
include tel ephone, videoconferencing, emails, websites, or apps.
Intheliterature, terms are often used inconsistently. Therefore,
the current systematic review will review the terminology and
summarize current evidence using consistently defined terms.

Moreover, it is important to understand the specific factors
impacting the effectiveness of digital interventions for
depression. There are arguments that effectiveness depends on
the duration of the intervention, baseline severity, adherence,
and the level of human guidance [19]. This current systematic
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review will focus on these and other important factors within
the data set, aiming to provide more specific guidancein relation
to the digital psychotherapies for depression.

Research Questions

Taking the above issues into account, this systematic review
will aim to answer the following 3 research questionsthat have
not yet been addressed in other systematic reviews. Theresearch
questions will include:

1. What ae the most common types of digital
psychotherapeutic interventionsfor adultswith depression?

2. What are the clients' and practitioners' perspectives on
helpful and unhelpful factorsin digital psychotherapeutic
interventions for adults with depression?

3. What is the effectiveness of digital psychotherapeutic
interventions for adults with depression?

Methods

Overview

A mixed methods systematic review protocol was developed
using PRISMA (Preferred Reporting Items for Systematic

Textbox 1. Search strings.

Omylinska-Thurston et al

Reviews and Meta-Analyses) guidelines [27] and registered
with PROSPERO (2021; CRD42021238462). Unliketraditional
systematic reviews, this review combined both quantitative and
gualitative studies. The intention was to maximize the findings
not only by examining the effectiveness of digital
psychotherapies but also by mapping the utility, impact, and
the ability of those findings to inform policy and practice.

Search Strategy

The search strategy was developed using 3 key concepts:
population, intervention, and context (population: people with
depression, intervention: digital interventions, and context:
psychotherapy) using Boolean operators and truncation marks
(Textbox 1). The following data bases were searched up to
February 12, 2024: CINAHL, PsycArticles, PsycINFO, PubMed,
BASE, Academic Search Premier, and ProQuest Health
Research Premium Collection.

AND

“electronic health”
AND

Step 1: “depresst” OR “dysthymi*” OR “adjustment disorder*” OR “mood disorder*” OR “affective disorder*” OR “affective symptom*”

Step 2: “onling” OR “remote” OR “tele-therap*” OR “digital” OR “e-mental health” OR “e-therap*” OR “mobile*” OR “internet-administered” OR
“web-based” OR “app*” OR “digita*” OR “technolog*” OR “computer*” OR “tablet*” OR “m-health*” OR “mobile health” OR “e-health” OR

Step 3: “Psychotherap*” OR “psychologic*” OR “therap*” OR “counselling” OR “counseling”

The search waslimited to the 2010-to-2024 time framein order
to focus on the latest advancesin digital psychotherapies.

Screening

Search resultswere independently screened by 4 reviewers (SA,
SL, JO-T, and RC) at the title and abstract level. The full texts
were then assessed for eligibility based on the predetermined
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criteria that were set using a combination of the Population,
Intervention, Comparison, Outcomes and Study Design (PICOS)
framework [28] (Table 1) and other factors such as context,
time period, and the type of publication. Where data needed for
eligibility assessment were missing, the authors were contacted
to provide the information. Unclear or unresolved cases were
discussed and moderated during the weekly team meetings.
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Table 1. Eligibility criteria.

Omylinska-Thurston et al

Criteria Inclusion Exclusion

Population Participants with amean age of >18 years, any gender, ethnicity, country, Studieswhere depression isnot a primary outcome
and with any severity and chronicity of depression. >75% of participants (comorbid with psychotic or other medical and
in the study should have adiagnosis of depression or self-report depres- mental health conditions) and acute phase of depres-
sion or low mood as a primary reason for being involved in the study.  sion.

The diagnosis could involve MDD?, dysthymic disorder, peripartum
depression (previously postpartum depression), seasonal affective disor-
der, or premenstrual dysphoric disorder.

Intervention Studieswith digital psychotherapeuticintervention asthemaininterven-  Studies where 250% sessions are delivered
tion, including all forms of verbal psychotherapies and counseling (eg, nondigitally (eg, face-to-face consultation in the
humanistic, psychoanalytic or psychodynamic, cognitive or behavioral, therapy room). S studies with advice, guidance,
and integrative); creative or arts psychotherapies (eg, dance, drama, art, signposting, coaching, psychoeducation, and peer
music, and poetry); and any combination of the above delivered inany  support. Studiesfocused on only screening, assess-
digital format (eg, websites, apps, tel ephone, videoconferencing, emails, ment, prevention, and follow- up.
€tc)

Comparators All types of comparators such as waiting list, treatment as usual, face-  None
to-face psychological therapies, pharmacological interventions, physical
interventions, or studies with no comparators

QOutcomes Depressive symptoms measured using any validated instruments (self-  None
rated or observational tools) is considered as the primary outcome. In
addition, viewsor perspectives of clientsand practitioners on the process-
esand helpful and unhelpful factors or aspects of digital psychotherapies
for adults with depression

Study design Any type of empirical research with quantitative, qualitative, mixed, or ~ Systematic reviews, secondary sources, opinion-
arts-based approaches using surveys, pilot studies, intervention protocols, based articles, editorials, policy reviews and state-
and quasi-experimental studies, RCTS”, interviews, and other methods ~ Ments, and commentaries. Unpublished masters or
with people experiencing depression is considered. doctoral level dissertations, unpublished conference

presentations, conference proceedings where full-
length articlesare not available, clinical case exam-
ples without explicit research methodology, and
narrative articles.

Context Psychotherapeutic interventions delivered “digitally” by quaifiedand  Nontherapeutic studies, educational videoconfer-
registered therapists or web-based interventions or apps informed by ences, workshops, and self-help programs that in-
psychotherapeutic approaches. volve exclusively chats or support groups.

Time period 2010-2024 Before 2010 and unpublished ongoing studies

Publication type Peer-reviewed Editorials, conference presentations, and opinion-

based articles

3\DD: major depressive disorder.
PRCT: randomized controlled trial.

Extraction

Studies involving both therapeutic processes and outcomes of
digita psychotherapies were included to aid further
understanding of thedigital contribution to psychotherapiesfor
depression. An extraction form based on a Microsoft Excel
spreadsheet was developed to gather information for each
research question. The review authors piloted 8 initial studies
torefinethe extraction form. A total of 10 authorsindependently
extracted data from approximately 10 to 30 studies each, and 4
authors (SA, SL, JO-T, and RC) cross-checked and verified all
the extracted data. Disagreements were resolved by discussion
in weekly meetings, and when issues remained unclear, the
members of the review team arbitrated. In thefirst instance, the
team extracted demographic data related to the studies and
popul ation characteristics. To answer thefirst research question
in relation to the most common types of digital interventions
for depression, we used the Template for Intervention
Description and Replication (TIDieR), which is a commonly
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used intervention description and replication checklist [29].
Furthermore, clients' and practitioners' perceptions on helpful
and unhelpful factors of digital psychotherapies were gathered
to answer the second research question. Finally, numeric data
related to the primary outcomes of depression were documented
for the third research question.

Quality Assessment

Randomized controlled trials (RCTs) were evaluated using the
Cochrane risk-of-bias assessment tool [30] to identify riskssuch
as selection bias (random sequence generation and allocation
concealment), performance bias (blinding of participants and
personnel), detection bias (blinding of outcome assessment),
attrition bias (incomplete outcome data), and reporting bias
(selective reporting). Studies with non-RCT designs (eg,
controlled trials, pretest-posttest design, mixed methods, and
qualitative studies) were evaluated using the Mixed Methods
Appraisal Tool (MMAT,; version 2018) [31]. Thereview authors
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working in pairs answered the questions that covered various
aspects of the quality of execution and reporting of the studies.

Data Synthesisand Analysis

All the studies that met the inclusion criteria were considered
for quditative narrative synthesis [32] to present the
characteristics of digital psychotherapies. The synthesis began
with the “mapping” of the available relevant evidence against
the specific research questions. Intervention-specific and
person-specific factors influencing digital psychotherapy were
explored and thematically analyzed using a modified behavior
change model [33], which provides a useful classification of
the barriers and facilitators in digital interventions [34].
Moreover, the quantitative data from studies with RCT
components were analyzed to evaluate the pooled robustness
of the digital psychotherapy outcomes.

Meta-analyses of depression outcomes were conducted using
the standardized mean difference (SMD, calculated as Hedges
0) of the postintervention change between digital psychotherapy
and control groupsto accommodate for expected methodological
and intervention design variations [35]. Anayses were
conducted for al depression outcomes combined, and the
precision of the SMD was calculated for each trial by the 95%
Cl. A negative SMD implied better therapeutic effectsover time
in the digital psychotherapy group compared to the control
group. All the analyses were performed using Comprehensive
Meta-Analysis software. The pooled effect sizeswereinterpreted
using the same rule for describing Cohen d effect sizes as
applied to Hedges g. SMDs of <0.30, 0.30 to 0.60, and >0.60
were considered as small, moderate, and large effect sizes,
respectively.

We intended to include crossover trials but only the first active
treatment period. For studies with multiple arms, only those
with thedigital intervention and the control armswereincluded
in the analysis [36]. If there were 2 digital intervention arms
with asingle control group, then the sample size of the control
group was halved before the meta-analysis to avoid counting
the same participants twice. When studies presented data from
>1 depression measurement tool, we prioritized data in the
following order: Beck Depression Inventory, Patient Health
Questionnaire-9, and Hamilton Depression Rating Scale based
on the most frequently used tools identified in this review.
Dealing With Missing Data

For meta-analysis where mean, SD, and sample size were
missing from the end of intervention scores, we looked for
alternate formats available on Comprehensive Meta-Analysis
to compute the missing data. If we lacked sufficient information
to extrapolate missing information, we contacted the study
authorsto obtain the missing data and the reason for the missing
data. Where this was not possible, we excluded the study from
the meta-analysis but used the descriptive information to answer
other research questions and qualitative synthesis.

Assessment of Heterogeneity

Weinitially explored heterogeneity across studiesusing avisual
inspection of forest plots (potential heterogeneity was considered
where Cls were not overlapping). Furthermore, to assess the
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presence and extent of between-study variation 12 statistic with
95% Cls (uncertainty), Q statistics were used. The Q test was
performed to check if there was any variance in the true effect
Size across studies with an o criterion set at a low statistical
power of .100 for abetter possibility to reject the null hypothesis

and identify if the effect sizes varied across studies. The I test
was performed to identify what proportion of the variance in
observed effects shows variance in true effects rather than a
sampling error.

Assessment of Reporting Bias

For evaluating the risk of publication bias, funnel plots for
overal depression outcomes were visually inspected for
asymmetry (ie, SMDs charted against their SE). As>10 studies
were pooled, we formally tested funnel plot asymmetry using
Egger test of the intercepts [37]. A positive intercept indicates
that studies with smaller sample sizes tend to report more
positive results than large-sample studies. When the test found
notable asymmetry (P=.10), we reported primary outcomes
based on a fixed effects model along with a random effects
model. Thisstrategy gave moreweight to larger trials and helped
to counterbalance a possible inflation of the therapeutic effect
by discussing a more conservative effect estimate [38].

Subgroup Analysis

Subgroup meta-analyses were conducted to investigate
between-study variability, explorethe reasonsfor heterogeneity,
and recognize intervention design components that may
moderate observed efficacy. Subgroup analyses were based on
amixed effects model, which used a random effects model to
generate within-subgroup variance and afixed effects model to
compare effects between subgroups [39]. Between-subgroup
heterogeneity was tested using Cochrane Q statistic and was
considered significant a the P=.05 level. The following
moderating factors related to the intervention wereincluded in
our analysis plan: delivery format of the digital intervention
(contact with human, no contact with human, and blended) and
session frequency (once per week and more than once per week).

Results

Overview

As shown in the PRISMA flow diagram (Figure 1), the
comprehensive search of 7 academic databasesresultedin 3303
records. After duplicates were removed, the remaining 1559
(47.2%) records were screened at the title and abstract level,
excluding 1252 (80.31%) records. Out of the remaining 307
articles, 306 (99.7%) wereread intheir entirety, while 1 (0.3%)
study was not retrieved. A total of 23 (7.5%) records were
excluded based on the study design, 21 (6.9%) in relation to
population, 17 (5.5%) due to intervention, 9 (2.9%) based on
outcomes, and 50 (16.3%) due to the type of publication. The
remaining 186 (60.8%) records (Multimedia Appendix 1
[40-224]), corresponding to 160 studies, wereincluded for data
extraction. Of these, 25 (13.4%) records constituted sibling
studiesthat formed 18 groups of studies using the same samples.
To avoid double counting of data, only the main publication
was considered for demographic data extraction and research
guestions. Data from sibling studies were mainly extracted in
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relation to clients and practitioners’ perspectives on helpful
and unhelpful aspects of digital psychotherapies. In terms of

Omylinska-Thurston et al

meta-analysis of the overall efficacy of thedigital psychotherapy
for adultswith depression, datafrom 80 RCTswere considered.

Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) 2020 flow diagram for new systematic reviewsthat included

searches of databases and registers only.
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General Characteristics of Included Studies
Study Characteristics

Year of Publication

This systematic review covers the period between 2010 and
February 2024. Most papers were published in 2018 (21/160,
13.1%) and 2020 (18/160, 11.2%). In the years 2023, 2021,
2013, and 2014, atotal of 13 (8.1%) or 14 (8.8%) papers were
published each year. The remaining years saw 3 to 10 papers

yearly.
Country

A total of 31 countries were covered in the studies (n=160)
including the United States (n=49, 30.6%), the United Kingdom
(n=18, 11.2%), Australia (n=15, 9.4%), Germany (n=13, 8.1%),
the Netherlands (n=12, 7.5%), Canada (n=9, 5.6%), and others
(n=40, 25%). Most of the studies (n=116, 72.5%) were
conducted in countries from the globa north (eg, the United
States, the United Kingdom, the Netherlands, Australia,
Germany, and Canada). Furthermore, 2 (1.25%) studiesincluded
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Records removed before
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+  Duplicate records
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Records not retrieved
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» n= 50 (protocols and
non-peer-reviewed
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studies)
n= 23 (study design)

» n=17 {intervention)
n= 21 (patient
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« n=9(outcomes)

2 sites, Australia and the United States, and 3 (1.8%) studies
were multinational.

Methodological Approach

The studies (n=160) were conducted using arange of approaches
but predominantly adopted quantitative approaches (n=131,
81%), out of which more than half of the studies (=88, 55%
were RCTs. A total of 15 (9.4%) studies were conducted using
mixed methods designs where 3 (20%) studies had an RCT
component. Only 13 (8.1%) of the studies provided solely a
qualitative view of the digital therapeutic process.

Place of Recruitment

A total of 61 (38.1%) studies recruited participants from health
care settings, 44 (27.5%) used online methods, 15 (9.4%) were
from community settings, 12 (7.5%) from educational settings,
14 (8.8%) from other settings, and 14 (8.8%) from acombination
of the above.

The “other” category included a telephone service, posta
invitations, emailed letters, and places of employment. The most
common combination of recruitment places was “online and
other” with 3 (1.9%) studies using this combination (Table 2).
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Table 2. Study characteristics (n=160).

Characteristic

Frequency, n (%)

Year of publication

2018 21(13.)
2020 18 (11.2)
2023, 2013 14 (8.8)
2014 13(8.1)
2021 12 (7.5)
2019, 2016 10 (6.2)
2017, 2015 9(5.6)
2022 8(5)
2012, 2010 7(4.4)
2011 5(3.1)
2024 3(L9)
Country
The United States 49 (30.6)
The United Kingdom 18 (11.2)
Australia 15 (9.4)
Germany 13(8.1)
The Netherlands 12 (7.5)
Canada 9(5.6)
Austria, China, Iran, Ireland, multinational, and Switzerland 3(1.9
Australiaand United States, Denmark, Finland, Japan, New Zealand, Norway, Japan, and Sweden 2(1.2)
Azerbaijan, Brazil, Egypt, India, Mexico, Nigeria, Oman, the Republic of Korea, Romania, South Africa, Spain, and Turkey 1 (0.6)
M ethodological approach
Quantitative
RCT2 88 (55)
Non-RCT 18 (11.2)
Descriptive 25 (15.6)
Mixed methods 15(9.4)
Qualitative 13(8.1)
Other 1(0.6)
Place of recruitment
Health care settings 61 (38.1)
Online 44 (27.5)
Community settings 15(9.4)
Other and combination 14 (8.8)
Educational settings 12 (7.5)
8RCT: randomized controlled trial.
Population
Sample Size
A total of 160 studies (186 articles) encompassed a sample of
70,720 participants (Table 3).
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Table 3. Participant characteristics (n=70,720).

Characteristics Value

Age (y), mean (SD; range) 38.52 (10.87; 16-89)

Gender , n (%)
Woman 51,677 (73.07)
Man 16,779 (23.73)
Not reported 2147 (3.04)
Other 72(0.1)
Transgender 18 (0.03)
Nonconforming, queer 9(0.01)
Variant 5(0.007)
Gender Expansive 2(0.002)
Gender Fluid 1(0.001)
Nonbinary 1(0.001)

Race and ethnicity?, n (%)

African, First Nations or Metis 4(0.01)
African American 262 (0.65)
African Canadian, Black and White, Indigenous, Latin American, Middle Eastern, and New Zealand Indian 1(0.002)
American 2 (0.005)
American Indian or Alaskan Native 23(0.06)
Asian 450 (1.11)
Asian American 3(0.01)
Black 338(0.83)
Black African American 136 (0.34)
Caucasian 1241 (3.06)
Chinese 90 (0.22)
Dutch 667 (1.65)
European 105 (0.26)
European New Zealander 41(0.1)
Han 73(0.18)
Hawaiian or Pacific Islander 17 (0.04)
Hispanic or Latino 236 (0.58)
Indigenous Australian 795 (1.96)
Iranian 95 (0.23)
Maori 5(0.01)
Mexican 16,447 (40.59)
Native American 6 (0.01)
Non-Aboriginal and Torres Strait |slander 100 (0.25)
Non-Dutch 12 (0.03)
Non-Hispanic or Latino 239 (0.59)
White 5235 (12.92)
Minority group 1731 (4.27)
Missing 10,511 (25.94)
Mixed or >1 171 (0.42)
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Characteristics Value
Other 1478 (3.65)

Clinical characteristicsin 160 studies, n (%)
Depression 87 (54.4)
Depression and anxiety 35(21.9)
Major depressive disorder 21(13.1)
Perinatal depression 11(6.9)
Depression and stress 7(44)
Depression in older adults and depression with suicidality 3(19)
Not applicable 1(0.6)

Severity, in 160 studiesn (%)
Moderate and above 42 (26.2)
Mild and above 35(21.9)
Mild to moderate 31(19.4)
Severe 20 (12.5)
Moderate 14 (8.8)
Not reported 9(5.6)
Mild 5(3.1)
Not applicable 4(2.5)

8Race and ethnicity in the included studies: not reported, n=84 (52.5%); reported, n=76 (47.5%).

Age

Age data were analyzed in relation to means and age ranges
(where stated). Most studies (138/160, 86.2%) provided mean
age data, with an average of 38.52 (SD 10.87) years. Moreover,
45.6% (73/160) of the studies provided a minimum age, and
41.2% (66/160) of the studies provided a maximum age, with
an average age range of 38.52 years. In terms of specific age
groupings (18-24, 25-39, 40-64, and >65 years), 15.6% (25/160)
studies spanned al 4 categories, and 41.2% (66/160) studies
included >1 category.

Gender

Of the 160 studies (participants, n=70,720) reviewed, 51,677
(73.07%) of the participants were women , 16,779 (23.73%)
were men , and 2147 (3.04%) participants did not report their
gender. Thediversity of gender generated 7 different categories,
including transgender (n=18, 0.03%), queer (n=9, 0.01%),
nonconforming (n=9, 0.01%), variant (n=5, 0.007%), gender
expansive (n=2, 0.002%), gender fluid (n=1, 0.001%), and
nonbinary (n=1, 0.001%). A total of 72 (0.1%) participants did
not specify their gender. Most of the studies (145/160, 90.1%)
had a mixture of men and women in their sample. However, 14
(8.8%) studiesrecruited women only while, 1 (0.6%) study men
only; 8 (5%) studies recruited more men than women. While 4
(2.5%) studies had an equal number of men and women
participantsin the sample, 2 (1.2%) studies did not report gender
characteristics.

Race and Ethnicity

Of the 160 studies (participants, n=70,720), 84 (52.5%) did not
report race and ethnic data, leaving 30,197 (42.7%) participants
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not accounted for. In the remaining studies, there was no
information about the race and ethnicity of an additional 10,511
(14.86%) participants, which brings the overall number of
participants who did not report their race and ethnicity to 40,708
(57.56%). A total of 76 (47.5%) studies considered race and
ethnicity intheir analysisinvolving 40,523 (57.3%) participants
and groups such as Asian (n=713, 1.76%; Asian American,
Asian, Chinese, New Zealand Indian, Iranian, Han, and Middle
Eastern); Black (n=741, 1.83%; Black African American,
African American, African, African Canadian, and Black);
Hispanic (n=16,684, 41.17%; Mexican, Hispanic Latino, and
Latin American); Indigenous (n=851, 2.1%; First Nations or
Metis, American Indian or Alaska Native, Maori, Indigenous
Australians, Native Americans, Hawaiian Pacific Islander, and
Indigenous); White (n=7291, 17.99%; White, Caucasian,
European, European New Zeaander, Dutch, and American);
other (n=3560, 8.79%; non-Hispanic or Latino, non-Dutch,
Other, non-Aboriginal Torres Strait Islander, and minority
groups); and mixed (n=172, 0.42%; Black and White, mixed
or >1).

Clinical Characteristics and Severity

Therewasaspread in terms of the severity of depression among
the 160 studies, with 36 (22.5%) studies focusing on mild and
above, 31 (19.4%) studies focusing on mild to moderate, and
27 (16.9%) on moderate to severe depression. A smaller number
of studies (=20, 12.5%) focused on severe depression only.
Some studies (n=21, 13.1%) included major depressive disorder,
perinatal depression (n=12, 7.5%), and (n=3, 1.9%) depression
in older adults. A group of studies (n=35, 21.9%) focused on
both depression and anxiety, and 3 (1.9%) studies included
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multiple categories. There were also studies (n=9, 5.6%) that
discussed other concerns such as suicidal ideation or acohol
misuse; diverse populations such as leshian, gay, bisexual, and
transgender communities; and different contexts such as
workplace or rural communities.

Resear ch Question 1: Mapping the Types of Digital
I nterventions

MoodGYM was the most popular named digital intervention
(15/160, 9.4%), which used an interactive workbook (Table 4).

Table 4. Freguency of named interventions (n=70).

Omylinska-Thurston et al

Beating the Blues was also common (8/160, 5%) and involved
an 8-session course supported by a counselor. Other
interventions included Good Days Ahead (4/160, 2.5%), a
9-lesson psychoeducational program, and Mindful Mood
Balance (3/160, 1.9%), an 8-week course integrating
mindfulness meditation with CBT. Furthermore, 5% (8/160)
studies used a combination of digital interventions. Some
interventions involved apps; for example, Project EVO (3/160,
1.9%) was a video game training app.

Named intervention

Frequency, n (%)

MoodGY M2

Beating the BI uesP
Good Days Ahead

GET.ON Mood Enhancer, Health tips®, iPST® Meru health program, Mindful Mood Balance, Project EVO°®

15 (21)
8 (11)

4(6)
3(4)

BI uePagesd, Cognitive Bias Modification Imagery, Deprexis, Intellicare, Living to the Full, Mom Mood Booster, My
Compass®, My Strength Inc, The Journal, This Way Up

Ascent, BAML, BetterHelp, Bluewatch, Colour Your Life, Cooperation After Divorce, Dario Behavioural Health, e-

SMART, Empower@Home, Feel Stress Free, Feeling Better, Get Happy, Good Life Compass, Gratitude Visitf, Hap-
py@Work, HappyMom, Hdep, iFightDepression, Just In Time Adaptive Intervention, LifeApp'tite, Life Flex, Making
the Golden Years Golden Again, MamaKits, Man Central, MARIGOL D, Master your Mood, MasterMind, Mindbal ance,

Mindfulness Virtual Community, MindWise 2.0, Moodbuster, MoodHacker, Mood Manager, MoodGarden?, Motherly,

203)

1(1)

NexJ Health Inc, OctaVis, Online Life Review, Online Writing, Op Koers Online, OPTT, Overcoming Thoughts,
PaarBalance, Pecifica, Peak, PRIME-D, Signature Strengthf, Sinasprite, Sokoon, SPARX, Talkspace, TAPI, Three
Good Things, Three Funny Thi ngsf, Thrive, Todac, VIDA, Wellness Workshop

8Used in combination with other named interventions (n=4).
bUsed in combination with MoodGYM (n=1).

CProject EVO, iPST, and Health tips used in combination (n=3).
dUsed in combination with MoodGYM (n=2).

€Used in combination with MoodGY M (n=1).

fGratitude visit, Three Good Things, Three Funny Things, and signature strength used in combination (n=1).

9Used in combination with MoodGYM (n=1).

Of the 160 studiesreviewed, most interventions (n=132, 82.5%)
used CBT as their framework, 6 (3.8%) referred to positive
psychology interventions, and only 1 (0.6%) adopted a
psychoanalytic and psychodynamic approach. In 8 (5%) studies,
the interventions were based on an integrative framework such
as combining CBT with positive psychology, while 13 (8.1%)
studies described interventions in which the theoretical models
were either not clearly defined or did not fall within the 4 main
approaches to psychotherapy (ie, cognitive-behavioral,
humanistic, psychoanalytic and psychodynamic, and
integrative). Table 5 shows the definitions of specific types of
interventions.

Out of the 160 studies reviewed, 93 (58.1%) were web based,
25 (15.6%) used mobile apps, 13 (8.1%) used computer

https://mental .jmir.org/2024/1/e55500

programs, 1 (0.6%) involved virtual reality, and 1 (0.6%) was
avatar based. Moreover, 26 (16.2%) studies used acombination
of the above methods.

Theinterventionsincluded messaging, emails, and calls (17/160,
10.6%), online peer support (11/160, 6.9%), online face-to-face
contact (7/160, 4.4%), and virtual or augmented reality (1/160,
0.6%). Interventions were aso delivered via participants
watching videos (19/160, 11.9%) and listening to audio (11/160,
11.9%).

In terms of psychotherapeutic approaches, the digital
interventions were mainly based on CBT (132/160, 82.5%). A
small number of interventions used integrative approach (8/160,
5%), positive psychology (5/160, 3.1%) and psychodynamic
and psychoanalytic psychotherapy (1/160, 0.6%).
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Table5. Definitions of the types of interventions (n=160).

Omylinska-Thurston et al

Type of intervention Definition

Studies, n (%)

No human contact and
stand-alone
ahuman therapist

Human contact

No human involvement in the therapeutic process, for example, an app that was fully automated and
sent reminders to users via notifications or emails, but the participants did not have any contact with

Participants had web-based or offline sessions with the therapist. The contact could be synchronous

58 (36.2)

11 (6.9)

(eg, aZoom video call) or asynchronous (eg, an email), but the therapist was involved in the clients
journey. For example, the contact could include live Zoom video calls only or Zoom video calls and
then text follow-up with the therapist. However, the contact had to be with atherapist, not aresearcher

Blended

Both “stand-alone” and * human contact” interventionswere used. For example, the participant worked

91 (56.9)

through modules independently on a website and then met with a therapist viaa Zoom video call or
in person. The degree of contact with the therapist varied

Most of the therapeutic activities (86/160, 53.8%) involved
web-based psychoeducation drawn primarily from CBT,
including cognitive restructuring (34/160, 21.3%), behavioral
activation or activity planning (23/160, 14.8%), mood rating
(14/160, 8.8%), problem-solving (16/160, 10%), goal setting
(5/160, 3.1%), and graded exposure or behavioral experiments
(4/160, 2.5%). Some interventions (22/160, 13.8%) were
delivered using creative means such as games or quizzes, music,
journa writing, comic books, stories, animations, singing,
bibliotherapy, and graphics. Homework with therapeutic tasks
also featured (19/160, 11.9%). Different forms of relaxation
(17/160, 10.6%) including visualization, guided relaxation, body
scan, yoga, self-hypnosis, deep breathing, and progressive
muscular relaxation were mentioned. Mindfulness and
meditation (16/160, 10%) and acceptance and commitment
therapy or values—based interventions (7/160, 4.4%) were also
common. Less-common approaches included working with
emotions or emotion regulation strategies (5/160, 3.1%), social
skills learning (5/160, 3.1%, relapse prevention (2/160, 1.2%),
coping skills training (2/160, 1.2%), cognitive training for
memory improvement (1/160, 0.6%), neuroplasticity principles
(1/160, 0.6%), and an emotiona faces memory task (1/160,
0.6%).

Where reported, the most common dosage for interventionswas
6 to 12 weeks in length (73/160, 45.6%), 6 to 12 sessions
(44/160, 27.5%), and 6 to 12 modul es (30/160, 18.6%). A further
23 (14.4%) studies lasted for <6 weeks, while 6 (3.6%) took
>12 weeks. Most commonly, theinterventionsincluded 8 (mean
9.66) sessions of 60 (mean 43.35) minutes and were spread over
8 (mean 8.29) weeks, taking place once aweek. However, due
to variation, the average frequency per week was 2.18 sessions.
At least 17 (10.6%) studies stated access as “ad libitum” or
“self-paced.”

Resear ch Question 2: Clients and Practitioners
Per spectives on Helpful and Unhelpful Factors
Identified in Qualitative and Mixed M ethods Studies

Overview

Qualitative (13/160, 8.1%) and mixed methods (15/160, 9.4%)
studies were used to identify clients and practitioners
perspectives on helpful and unhelpful factors in digital
psychotherapeutic interventionsfor depression. In linewith the
categorization above, these interventions were divided into 3
groups: with no human contact or stand-alone, with human
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contact (viadigital means), and acombination of human contact
with stand-alone approach (blended).

In order to identify the specific helpful and unhelpful factors
within each of the above groups, 4 authors used a modified
behavior change model [33] as applied by Liverpool et al [34],
outlining the barriers and facilitators to engagement in digital
mental health interventions including person-specific and
intervention-specific influencing factors. In terms of
person-specific factors, motivation, opportunity, and capability
were listed as the influencing factors. In terms of
intervention-specific influencing factors, suitability, usability,
and acceptability were identified.

I nterventions That Did Not | nvolve Human Contact or
Stand-Alone I nterventions

The interventions included in this category involved 11fully
automated programs. Of these 11 interventions, 10 (91%) were
delivered through dedicated websites [40-49] and 1 (9%) was
delivered through a fully automated app [50].

A total of 9 (82%) studies discussed helpful and unhelpful
factorsfrom the clients’ perspectives. In addition, 1 (9%) study
[46] was interested in consulting the public, as potential users,
to better understand how interventions for depression could be
improved for leshian and gay users. Another study [50] involved
collecting data from potential users and 2 groups of experts
formed by researchers and health care professionals.

For theinterventions delivered viawebsites, the most frequently
reported (6/10, 60% studies) helpful factors related to
“motivation.” Examples of what “motivated” people to engage
included gaining improvement in mental health, learning coping
skills in difficult situations (eg, when anxious), achieving
behavioral change, gaining awareness and insight, learning
self-reflection skills, and having a sense of achievement and
self-efficacy [44,49]. According to participantsin the reviewed
studies, digital psychotherapies also provided an “ opportunity”
to engagein online approaches, which was seen asequally valid
as seeing a professional [47]. Reference was also made to the
“suitability” of the interventions, as it alowed clients to
undertake therapy at their own pace, time, and place [41], and
“acceptability,” when participants liked working in private due
to discomfort related to working with personal issues[49].

Unhelpful factors related to the interventions delivered via
website included issues with “acceptability,” involving
commentsthat the exercises were overwhelming, disconnected
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from experiences, “typical” advice [48], and repetitive.
Participants a'so commented that they would have preferred a
more engaging interactive format [49]. Unhelpful factors also
related to the limitations of “opportunity,” as the intervention
was too flexible and consequently easy to avoid or too difficult
to sustain asit required personal initiative. Users also reported
the tasks were too demanding and felt like “work,” which
decreased their inclination to engage [42].

The study that focused on afully automated app [50] discussed
“acceptability,” including an appealing visual layout and
organization of content of the app, aswell asthe offer of awide
range of psychological strategies. End users aso reported
satisfaction with the increased self-awareness promoted by the
app, which kept them “motivated” to continue engaging with
theintervention.

Some unhelpful factors included the lack of contact with the
therapist, which made thetherapy “ unacceptable” and ineffective
[42], and alack of guidance, making it difficult for participants
to know whether they had used the content appropriately [41]
or wasted their “opportunity.”

I nterventions That | nvolved Human Contact

Therewere 4 qualitative or mixed methods studies that focused
on interventionsinvolving human contact; 2 (50%) studiesused
awebsite[40,51], 1 (25%) study used a combination of digital
formats (eg, videoconferencing and self-help materials) [52],
and 1 (25%) study used videoconferencing as a primary mode
of delivery [53]. Helpful and unhelpful factors were reported
from the clients' perspectives.

In terms of websites, helpful factors focused mainly on
“usability,” such as explanations that helped with engagement
and managing expectations[51]. Improved symptoms of anxiety
and social support increased the “motivation” to continue using
the intervention [40]. However, intervention “usability”
problems were also mentioned as an unhelpful factor. For
example, some clients indicated that when there were no
attempts to manage the expectations of tasks, this led to
difficulties and uncertainty how to respond [51]. No significant
changein depression or dysfunctional thinking led to decreased
“motivation” for engagement in therapy; this was also seen as
an unhelpful factor [40].

When videoconferencing was used, participantsreported feeling
satisfied, asthey were able to engage in therapy from their own
environment and adapt it to their own needs (acceptability) [53].
However, they appreciated having an in-person assessment
before the digital intervention. Initially, participants were
worried that they would feel separated from the therapist, but
they did not experience this during the intervention. In terms
of unhelpful factors, participants reported “usability” issues
especialy when there were no technical explanations, and their
privacy was compromised. In 1 study that implemented a
combination of virtual reality and email [52], the intervention
seemed “acceptable” as the self-help materials provided a
calming and structured way to reflect on difficulties without a
therapist’s input [52]. Unhelpful aspects related to “ usability”
issues and uncertainty about the function of the group (where
the intervention included online peer support) [52].
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In addition, 1 study [54] highlighted the need for collaborative
platformsin old age as ol der participants (aged > 65 years) used
media |ess often than younger participants.

I nterventions That Combined Human Contact With
Automated | nterventions (Blended)

Qualitative and mixed methods studies within the “blended”
category (20/28, 71%) used mainly human contact alongside
noncontact automated interventions.

Human contact methods included face-to-face appointments,
telephone or video calls, emails, or asynchronous messaging
(eg, via a forum). The most common approach was to use a
combination of >2 different contact methods (8/28, 29%). In
terms of the automated intervention component, 39% (11/28)
studies used awebsite.

In these blended interventions, the use of daily practices,
reminders, and likable content were viewed as “helpful” since
they “motivated” clientsto engage with the intervention [222].
Similarly, learning skills that focused on new ways of relating
to negative thoughts, emotions, and sensations [55] and using
likable content and helpful activities [56] “motivated” clients
to engage. Other “motivating” factors included resources and
toolsto help manage stress and anxiety [57]; tools for soothing
and helping to improve mood [58]; insights and resources
offered by a coach [57]; and interventions interrupting the
downward spira of negative thinking [59], increasing the
awareness of personal warning signs of impending relapse[222];
and confrontations by therapistsin relation to completing more
online sessions [60].

Other examples of helpful factors included the “opportunity”
to access additional sourcesof socia support, which made some
clients feel more connected and less lonely [56,58]. Examples
of “suitability,” from the therapists' perspective, included the
freedom to work anywhere at any time[61]. Clients, too, favored
flexible scheduling [62]. Blended approaches were also viewed
as addressing the issue of inadequate access to specialist care
[63].

Examples of unhelpful factors included comments that the
modules were not engaging and too lengthy and that certain
program features were complicated and hard to follow; these
issues had an impact on “usability” [62,64,65]. Other examples
of unhelpful factors included an interface that felt less
“acceptable”; some clients commented that the programs were
not advanced enough [66], too structured [60], and not
user-friendly [56]. In some cases, clients felt that they were
asked to write “essays,” which was not useful [59]. Clientsalso
commented on the costs related to data charges [58], time and
scheduling issues [222], and technical difficulties with access
[65], which challenged the “suitability” of the interventions.
From practitioners' perspectives, the constraints of hectic
practice, inadequate knowledge, and competing tasks made it
more difficult to use [63].

A lack of human contact, real-time interaction, dialogue, and
guidance left users feeling a responsibility that required too
much from them and sometimes|eft them feeling lonely [58,61].
The absence of synchronous group interaction led to feeling a
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loss of interpersonal learning [222], which again seemed like a
lost “opportunity” of meaningful therapeutic interaction.

Research Question 3: Effectivenessof the I nterventions

Overall Efficacy of Digital Psychotherapies on
Depression

A total of 80 studies (intervention group, n=8444; control group,
n=7628; total n=16,072) were included in the meta-analysisto
examine the effects of digital psychotherapy interventions plus
standard care compared to control groups (standard care alone,
waiting list, or active controls) for depression in adult
participants. The overall effect of digital psychotherapies on
depression was moderate to large and statistically significant
in favor of digital psychotherapies (Hedges g=—0.61, 95% ClI
-0.75 to —0.47; Z=-8.58; P<.001) immediately after the
intervention (Figure 2 [40,52,59,65,68-80,82,87,89,91,93,94,
101,106,109,113,114,116-136,138-146,149-152,156-158,161-166,
168,170-174,177,178,181,189,191,195,198,201,206,212,213,216,
218,223,224]). The resulting funnel plot from the overal
depression outcomes (Figure 3) did not appear to have
significant asymmetry (Egger intercept=0.07; P=.94).

The Q test revealed a value of 1348.221 with 79 degrees of
freedom and P<.001. Using a criterion a of .100, the null
hypothesisthat the true effect sizeisthe samein all these studies

was rejected. The 12 statistic indicates that 94% of the variance
in observed effects reflects the variance in true effects rather
than asampling error. As shown in Figure 4, assuming that the
true effectsare normally distributed (in g units), it was estimated
that the prediction interval fals within —1.811 to 0.587,
indicating that the true effect size in 95% of all comparable
populations fallsin thisinterval.

To explore the potential sources of heterogeneity, subgroup
analyses (Figure 5; delivery format: blended [40,59,69,71,
75-78,80,94,106,109,113,116,120,123,130,132,136,138,163,178,
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182,186,187,195,198,201,212,213,216,218], contact with human
[52,65,68,82,118,121,127,144,157,161,167,170,174,175,
188,223], no human contact [67,70,72-74,79,87,89,91,93,101,
122,125,126,128,134,139,141-143,145,149,151,164,165,
171,177,181,191,206,224], session frequency: more than one
per week [40,52,59,69,71,74-77,79,80,87,89,91,93,
101,106,113,120,121,123,125,128,130,132,134,138,139,144,
145,151,157,164,165,168,170,172,174,181,182,
186,188,195,201,213, 216], once per week [65,67,68,70,
72,73,78,82,94,116,118,122,136,141-143,161,163,
171,175,177,178, 187,191,212,223,224]) were conducted based
on the intervention characteristics of the studies using a
sufficient number of trials (80 for deliver format; 74 for session
frequency) and participants. Therefore, the covariate distribution
was not concerning in the subgroups. The type of delivery of
the intervention (eg, blended, contact, or no contact with
humans) did not have statistically significant modifying effects
on theresultsof digital psychotherapiesin comparison with the
control group (P=.48). The intervention effects however are
consistently in favor of digita psychotherapies for trials
delivered in the 3 different formats studied, although the
intervention effect is dightly greater for the trials delivered
through a blended format (Hedges g=—0.73) than for the trials
using contact with human (Hedges g=—0.42) or no contact with
humans (Hedges g=—0.40). Similarly, the frequency of the
intervention (once per week or more than once per week) did
not have statistically significant modifying effects on theresults
of digital psychotherapiesin comparison with the control group
(P=.97). However, the intervention effect is slightly greater for
trials that delivered the intervention more than once per week
(Hedges g=—0.60) than for trials offering once per week
intervention (Hedges g=—0.40). As the residual unexplained
heterogeneity between the trials within all these subgroups is
still persistent, thevalidity of theintervention effect isuncertain
and requires further exploration to discuss the potential
confounding variables.
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Figure 2. Overall efficacy of digital psychotherapies on depression outcomes in adults.
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Figure 3. Funnel plot for overall effects without removal of outliers.
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Figure 4. Distribution of true effects of the overall efficacy of digital psychotherapies for depression in adults. The mean effect size is —0.61 (95%
Cl-0.75 to —0.47). The true effect size is 95% of all comparable populations fallsin the interval -1.81 to 0.59.
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Figure 5. Subgroup analyses. * Q-test for between-group heterogeneity, mixed-effects model. ** Six studies that did not offer session frequency data

or did not fit into these two categories were excluded from this analysis. .

Outcome Subgroups  No.of Studies |squared % Hedges g (95% Cl) Hedges g (95% CI) P value for
between group
heterogeniety *

Delivery Format

Blended 32 93.28 ¢ 0.73 (-0.78to -0.67)

Contact with human 16 74.29 < 042 (-051t0-032) 0.48

No contact with human 32 95.83 ¢ 040 (-0.45t0-0.35)

Session Frequency **

> than once per week 47 95.65 ¢ -0.60 (-0.63t0-0.55) 0.97

Once per week 27 89.25 ¢ 040 (-0.461t0-0.34) ‘

400

Quality Appraisal
Methodological quality varied across the included studies
(Multimedia Appendix 3).

Most of the qualitative studies (12/13, 92%) were assessed as
meeting all 5 MMAT criteria [31] (marked as “yes’), 2 (15%)
studies were judged as not using appropriate qualitative
approaches to answer the research question, and the findings
did not seem adequately derived from the data (judged as “no”
and “can’t tell/unclear”). In 2 (15%) studies, the interpretation
of] theresults was judged as not being sufficiently substantiated
by data.

Out of 15 nonrandomized quantitative trials (eg,
quasi-experimental studies), 1 (7%) study was assessed as
meeting al 5 MMAT criteria and 14 (93%) studies were
assessed as “no” or “unclear” in terms of meeting at least 1
MMAT criteria, including presenting complete outcome data
or appropriately accounting for confounder (n=8, 53%),
administration of the intervention (n=7, 47%), having
representative target samples (n=5, 33%), and using appropriate
measurement tools (n=1, 7%).

Out of 25 quantitative descriptive studies, only 4 (16%) were
judged as meeting al 5 criteria on MMAT; 13 (52%) studies
were judged as “no” or “unclear” in terms of having
representative samples, 5 (20%) for appropriate sampling
strategies, and 4 (16%) in relation to measurement tools. A total
of 18 (72%) studies were judged as “no” or “unclear” in terms
of low risk of nonresponse bias, and 2 (8%) studieswerejudged
as not having appropriate statistical analysis.

Most of the mixed methods studies without an RCT component
were judged as not meeting at least 1 MMAT criteria (12/15,
80%). Only 2 (13%) studies met all 5 MMAT criteria, while 2
(13%) studies were judged as “no” or “unclear” for having
adequate rationale for using mixed methods design. All studies
(15/15, 100%) werejudged as having qudlitative and quantitative
components of the study effectively integrated, but 4 (27%)
studieswerejudged as“no” or “unclear” for providing adequate
interpretation of the integration. A total of 10 (67%) studies
were judged as “no” or “unclear” for adequately addressing
divergences and inconsistencies between the quantitative and
qualitative results, and 8 (53%) studies were judged as“no” or
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“unclear” for adherence to quality criteria for each type of
methods.

Regarding the RCTs and mixed methods studies with an RCT
component (83 studies) following Higgins and Green's [30]
risk-of-bias assessment tool, random sequence allocation was
judged as having alow risk of biasfor most of the studies (n=74,
89%). Studies used methods such as software-generated block
random sequence [223], algorithm-generated sequence [67],
web-based sequence generator [68], computer random number
generator [69], manual random sequence generation written in
sealed envelopes|[70,71], and viaindependent researchers[72].
A total of 9 (11%) studies, whileidentified asrandomized trials,
did not offer sufficient information on how the randomization
took place [52,73], and therefore, they were marked as having
an“unclear” risk of bias. Many authorsdid not adequately report
their method of concealment, and therefore the risk of bias for
this criterion was evaluated as “ unclear” for 47% (n=39) of the
studies and “high” for 18% (n=15) of the studies. Only 34%
(n=29) of the studies clearly reported their method of
concealment. When done successfully, authors used blocked
randomization delivered in sealed envel opes from a centralized
point instead of dividing participants across multiple recruitment
centers[23]. Blinding was assessed with respect to participants,
personnel, and outcome assessors. We judged only 9% (n=8)
of the studies as having implemented blinding successfully with
a“low” risk of bias[74,75]. Many studies were not explicit in
their reporting of this procedure (“unclear”; n=32, 39%). In
some contexts, authors reported that it was difficult or
impossible to blind the participants in relation to the type of
intervention. In other studies [76,77], blinding of personnel
involved in the study was not possible (“high”; n=41, 49%).
Therisk of biasfor blinding of outcome assessment was marked
as“unclear” for 38 (46%) studies[78,224] and “high” for 22%
(n=18) of the studies. Only 32% (n=27) of the studies were
judged as having “low” risk of bias in terms of blinding of
outcomes [79,80].

There were some important differences between the outcome
assessment measurements across the studies. Blinding of
assessors was often not feasible when depression was assessed
as aself-reported measure rather than aclinician-rated measure.
In many instances, authors reported the reasons for dropout,
offered transparent reporting of attrition, and used
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intention-to-treat analysis (n=74, 89%). Thiswas “unclear” in
10% (n=8) of the studies, and therisk of biaswas*"high” in only
1% (n=1) of the studies. The risk of selective reporting of the
results (including depression outcomes) was judged as “low”
for 80% (n=66) of the studies, as the differences within and
between intervention groups were given regardiess of the
direction, magnitude, or statistical significance. The risk of
selective reporting was judged as “high” and “unclear” only in
10% (n=8) and 11% (n=9) of the studies, respectively. Overall,
selection bias and performance bias were identified as very
likely to influence the quality of the results in the included
studies.

Discussion

The systematic review identified the current literature on the
topic of digital psychotherapies for adults experiencing
depressive symptoms, including the most common types of
interventions, the clients' and practitioners views on helpful
and unhelpful factors, and the effectiveness of the digital
interventions for depression.

Characteristics of Reviewed Studies

A total of 186 eligible papers (160 primary studiesand 26 sibling
studies) met the inclusion criteria for this review. The studies
accounted for 70,720 participants, including 51,677 (female:
73.07%) participants, which constituted a 3:1 female-to-male
participants ratio. When age was reported, a relatively young
mean age was present (mean 38.52 years). It therefore appears
that women and younger people were overrepresented in the
sample. Thisisreflected in the mental health literature reporting
that women are twice as likely to report depression than men
[225-227], including postnatal depression. Theimpacts of social
inequalities and gender-based oppression on mental health and
depression are well documented by the World Health
Organization’s Women's Mental Health report [228] aswell as
more recently by other researchers[229-231], highlighting that
younger women are particularly susceptible to depression,
especialy in parts of the world where women struggle with
additional burdens linked with unequal division of labor based
on gender roles. Other predisposing factorsto depressioninclude
socid roles, cultural norms, and higher vulnerability to violence.
Furthermore, women may be attracted to using digital devices,
as they can give easier and quicker access as well as more
privacy and anonymity. It is possible that digital interventions
are particularly attractive to younger women especialy in
postnatal periods [13], and it might be useful to tailor the
devel opments of these interventions to this group in particular.

The fact that fewer men were included in the review may be
closaly linked with fixed gender roles. For example, itispossible
that, for men, admitting that they have depression is seen as a
sign of weakness[232], which may prevent them from accessing
psychological help [233]. Studies also show differences between
men and women in terms of externalizing and internalizing
mental health issues[234]. It seemsthat men arelikely to show
depression in an external way, for example, by outbursts of
anger [235], smoking [236], physical inactivity [237], or & cohol
abuse [238]. For women, depression may be more internalized
and linked with social isolation [239] and loneliness [236], and
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they are more likely to seek psychological help. It is possible
that different ways of working with men, and young men in
particular, may be needed in psychological therapies for
depression by involving more physical or creative approaches
to psychological support.

More than a haf of the studies (105/160, 65.6%) recruited
participants from health care settings or used online methods.
In terms of the severity of depressive symptoms, participants
had depression as their primary diagnosis with awide range of
severity from mild to severe. It was noticeable, however, that
fewer studiesfocused on severe depression and that these studies
tended to have smaller sample sizes. It is possible that because
digital interventions are in early stages of development,
participants with mild to moderate depression might be more
suitable for these studies. It is also possible that digital
psychotherapies may be less useful for people with severe
depression where face-to-face or more individualized therapy
may be more appropriate dueto the need for careful monitoring
of factors such as suicidal ideation or withdrawal. Kéhnen et &l
[8] reported large heterogeneity of studieswith acute depression
(eg, dueto treatment duration) aswell as a higher likelihood of
negative events during treatment (eg, deterioration, withdrawal,
and dropout), which makes it more difficult to research.

Most studies (133/160, 83%) took place in countries from the
global north (ie, the United States, Europe, Austraia, and
Canada), locations where digital technologies and attention to
people's mental health are prominent. However, the impact of
race and ethnicity on mental health was often overlooked. As
aresult, >50% (84/160) of the studiesdid not report ethnic data
about their participants. These omissions are salient in a context
where inequalities in health care have been observable among
ethnically diverse groups [240], athough efforts have been
made to adapt treatments for depression for different cultural
groups[241,242]. Thelack of collection and reporting of ethnic
data in the sampled studies demonstrate that researchers need
to engage with current debates on the usefulness, desirability,
and feasibility of cross-sectional analysis of mental health issues
concerning ethnic data.

Nevertheless, ethnicity data were gathered from 57.3%
(40,523/70,720) of the participants included in this systematic
review. Hispanic, Latino, or Mexican were the most common
group of participants (n=16,684, 41.17%), but most of these
participants came from 1 study that was conducted in Mexico
[56]. Other studies reported fairly diverse race and ethnicity,
including 1.76% (n=713) Asian, 1.83% (n=741) Black, 2.1%
(n=851) Indigenous, 17.99% (n=7291) White, 8.79% (n=3560)
other, and 0.42% (n=172) mixed. It ispossible that the diversity
in race and ethnicity in the studies where these data were
collected suggests a high need for psychological support among
non-White groups [240,243-246]. It is important to note,
however, that the prevalence of depression and comorbid
psychiatric disorders is not uniform across racial and ethnic
groups[247,248]. Ongoing debates question the extent to which
existing treatments are effective for diverse ethnic populations
[249].

The multiple interpretations of the terms further complicate the
report of race and ethnicity data. Race and ethnicity were
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sometimes used interchangeably, and nationality was used at
times as a subgtitute. The 64 studies incorporating race and
ethnicity data in their analysis showed a complex spectrum of
classification, asevidenced by >30 reported ethnic groupswithin
what could be considered as homogenous groups. Beyond
observable physical characteristics (eg, blackness, brownness,
or whiteness), studiesreferred to finer distinctions such asbeing
African, African American, or African Canadian, which indicate
how context can impact the experience of depression in
individuals of a seemingly homogenous racial group. Similar
findings were observed in the category of indigeneity where
studies provided further descriptors such as Native Hawaiian,
Pecific Islander, American Indian, Maori, and Aboriginal. The
use of subgroups suggests the potential for a detailed
examination of how ancestry, culture, and geographical context
shape the understandings of depression.

Summaries of the key findings are presented in the subsequent
sections in relation to the research questions of the study.

Research Question 1: What arethe Most Common
Types of Digital Psychother apeutic I nterventions for
Adults With Depression?

The most common types of digital psychotherapeutic
interventionswere MoodGY M and Beating the Blues, followed
by Good Days Ahead, Headlth Tips, Mindful Mood Balance,
and Project EVO. There were severa programs with no human
contact (58/160, 36.3%), but more than half of the studies
(91/160, 56.9%) referred to blended versions. Over half of the
programs (n=93, 58.1%) were web based with only a few
involving virtua reality and avatars. Some included relaxation
and mindful techniques and othersincluded creative means such
as games, music, and comic books. Therapeutically, the vast
majority (132/160, 82.5%) used CBT astheir framing approach
delivered in 6 to 12 weeks in a self-paced manner.

Research Question 2: What Arethe Clients and
Practitioners' Perceptions on Helpful and Unhelpful
Aspectsof Digital Psychother apeutic | nterventionsfor
Adults With Depression?

Clients and practitioners’ perspectiveson helpful and unhel pful
factors were examined for interventions that did not involve
human contact (automated interventions), those that involved
human contact (via digital media), and those that combined
human contact with automated interventions (blended).

Non-human contact and automated interventions facilitated
motivation and offered an opportunity, which otherwise would
not have been available. Engaging in one's own time, place,
and overall pace was also named as a helpful factor. It was,
however, easy for participants to feel overwhelmed and
disconnected and to believe that they had simply received
generic, common-sense advice. The interventions were
experienced as too flexible in some cases, making engagement
difficult to sustain over time. In other cases, the tasks were
experienced as tedious work.

For interventionsthat involved human contact, for example, via
awebsite, the most helpful factors from a client’s perspective
related to usability, which included explanations about tasks.
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However, “usability” was at times experienced by participants
as unhelpful, especially when explanations were not available
and there was confusion about how a client should respond.
Experience of social support and the perception that their
symptoms were improving helped motivate clients to continue
using the intervention. However, when they felt no significant
changesin their symptoms, clients often became less motivated
and even disengaged from the intervention.

For blended approaches, the use of daily practices, reminders,
and resources to manage stress and anxiety were seen as
motivating. Learning skills to deal with negative thoughts and
feelings was also helpful. However, participants commented
that they appreciated and felt more attracted to contents that
were likable. Blended approaches also provided opportunities
to engage with peers (online) and with the therapist; both sets
of interactions were seen as helpful. Participants appreciated
the flexibility of blended approaches, especialy given the
difficulty in accessing face-to-face services. The adaptability
of blended approaches to patients' needs and preferences has
been noted in literature as different interventions can be easily
tailored [250]. However, many unhelpful factors were also
identified. These included difficulties with the usability of the
interventions (eg, lengthy modules and limited attractiveness)
and limited acceptability (not all the digital material made
immedi ate sense; some weretoo structured or too challenging).
In terms of opportunity, participants would have liked
face-to-face interactions and synchronous groups, which were
not available.

Research Question 3: What isthe Effectiveness of
Digital Psychotherapeutic | nterventions for Adults
With Depression?

The meta-analysis that included 80 studies with 16,072
participants suggested that there is some certainty in the
evidence showing moderate to large effects supporting that
digita psychotherapies are likely to reduce depression in
comparison with control conditions (Hedges ¢g=-0.61).
Furthermore, subgroup analysis revealed a positive effect of
digital psychotherapies to reduce scores of depression across
all delivery formats. The blended approach appeared to have
the greatest positive effects (Hedges g=—0.73 over —0.42 for
human contact or —0.40 for no human contact). These findings
highlight the benefits of digital interventions. The high impact
of the blended approach may be the result of combining the
benefits of both human and automated engagement. The value
of this type of intervention is also reflected in the range of
helpful and unhelpful factors identified in the qualitative and
mixed methods studies reviewed and discussed in the Research
Question 2: Clients and Practitioners’ Perspectives on Helpful
and Unhelpful Factors Identified in Qualitative and Mixed
Methods Sudies section. However, we do not know if there is
astatistically significant difference between the different digital
approaches since they al indicate moderate and high impact.
Further investigation on the differences between these
approaches will be needed.

It is also worth considering the group of participants targeted
by the different interventions. For example, arecent systematic
review and meta-analysis of RCTs of smartphone app—based
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psychological interventions [16] found greater reduction of
symptoms in moderate to severe depression than in mild to
moderate depression. However, they commented that the
findings might be related to the groups of clients that normally
do not access mental health services (eg, health care staff during
the COVID-19 pandemic). Our systematic review revealed
participants with a range of mild to severe symptoms of
depression (with less focus on severe depression), and, as
highlighted above, it is possible that blended approaches are
more relevant for this group of participants. These interesting
findings highlight the need to combine the growth of digital
interventions with user preferences and personalized care.

Our subgroup analysis also revealed that all forms of delivery,
regardless of the frequency and duration of the sessions, were
likely to support the reduction of depression in comparison with
control groups. However, there was a greater effect size for
interventions delivered more often than once per week (Hedges
0g=—0.60 vs—0.40 for interventions delivered once per week), a
format of delivery that is more easily provided digitaly,
minimizing cost and human effort. This challengesthe common
practice of in-person psychotherapy that tends to be once a
week. Although there is evidence that higher session frequency
could lead to faster recovery, this is not common practice in
in-person psychotherapy. These findings [251] provide useful
information that could have a direct impact on future digital
developments.

Although we were unable to perform a subgroup analysis for
digital psychotherapies with different types of delivery and
content dueto the diversity of interventions, it iswell established
that creative tools such as creative writing or use of music as
well asyoga or relaxation can impact the levels of engagement
[252]. Further exploration is needed in this area to develop
digital interventions that do not rely so heavily on CBT and
focus on meeting the needs of clients from diverse cultural,
socioeconomic, or educational backgrounds [253,254]. An
example of this could be Arts for the Blues, a creative therapy
for depression that has been offered in adigital format [255].

Comparison With Other Reviews

The review examines all digital forms of psychotherapy for
depression; thisis a new contribution to the existing evidence
base, creating acohesive picture. Unlike other reviewsthat have
focused on specific client popul ations such asthose with severe
depression [8], chronic health conditions [9-11], and perinatal
depression [13] or children and young people [14-17], this
review examines digital forms of psychotherapy for al types
of depression affecting all populations. Unlike systematic
reviews conducted on specific psychotherapeutic approaches
such as CBT only [11,18-20] or specific types of delivery (eg,
smartphone app [12]), this review included all forms of
psychotherapy and gathered information about different types
of digital interventions. Given the increase in mental health
concerns and depression worldwide, and the growth of digital
psychotherapies in recent years, by bringing all populations,
approaches, and digital products together in one review, we
have been able to acquire a comprehensive picture of the field.
This enables more insight and breadth to identify useful
interventions as suggested by the recent NICE [3] guidelines.
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As per other reviews [256], this review found that the evidence
base would benefit from more diverse study participants, higher
quality quantitative studies, and more detailed studies
concerning which mechanisms within specific interventions
lead to a change of outcomes.

Limitations

The comprehensive nature of the review is certainly one of its
major strengths. However, at the same time, depth may have
been compromised to accommodate for this “broad stroke”
approach. Itispossible, for example, that this could be achieved
in future studies if qualitative and quantitative studies were
reviewed separately.

By contrast, if theaim isto acquire agreater bird’s eye view of
thisrich and fast-growing field, it is possible that future studies
may also consider umbrellareviews (ie, overviewsof systematic
reviews) including multivariate analysis to obtain a better
understanding of how the different reviews relate to each other.

Another limitation relatesto the quality of the reviewed studies.
Although most qualitative studies (12/13, 92%) were regarded
as of “good enough” quality, meeting all MMAT criteria, over
a third of the quantitative studies (55/146, 37.6%) had no
randomization. Interms of quantitative studieswith RCT design
(83/146, 56.8%) most studies (80/83, 96%) did not meet all 5
of the MMAT criteria; they were of poor quality and therefore
were given less significance in this review.

Despite the risk of bias identified in the RCTSs, findings from
the meta-analysis and the subgroup analyses offer aninvaluable
overview of thefield, which has not been presented before. The
inclusion of 80 studies with 16,072 participants suggests a
degree of precision sinceitislikely that the total samplereaches
powered levels (eg, in Grading of Recommendations,
Assessment, Devel opment, and Evaluationstermsit reached an
optimal information size).

Potential Biasesin the Review Process

All aspects of the review were checked by >1 reviewer to
minimize possible biases. The initial general data extraction
was completed by 4 people. This was followed by data
extraction focused on specific characteristics of the studies,
which was completed by most of the reviewers. Any issues and
discrepancieswere discussed in weekly meetings. Thereviewers
came from different professional backgrounds and research
skills. Theteam comprised psychotherapists and arts therapists,
for example, with specialized knowledge in the field and
qualitative research skills essential for investigating clients and
practitioners perspectives of helpful and unhelpful factors. It
also comprised psychologists and allied health professionals
with quantitative research skills, essential for calculating effect
Sizes.

Implications for Practice, Policy, and Research

In the current context of a shortage of and increasing demand
for mental health interventions, digital approaches hold great
promise. However, this review demonstrates that while digital
interventions offer flexibility and autonomy for both providers
and participants, blended interventions seem important for a
positive experience in the treatment of depression and related

IMIR Ment Health 2024 | vol. 11 | €55500 | p. 19
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

conditions. Some of the reviewed studies documented limitations
with asynchronousinterventions and interventions that have no
human contact [41,42,48]; these should not be ignored,
especialy for susceptible and at-risk populations.

Blended approaches delivered more than once a week seem to
be particularly useful for the participants, giving the opportunity
for a contact with a therapist as well as a platform that can be
used between sessions supporting engagement. Digital
interventions seem to be helpful for people from diverse ethnic
groups and young women in particular. It will be important to
tailor and target the digital interventions specifically for this
group, and more research is needed in this area.

Most of the reviewed studies focused on CBT, and it seems
important to use alternative theoretical approaches for digital
psychotherapies, including creative interventions that can
accommodate a range of service users preferences especialy
minority populations. In addition, we agree with Fordham et al
[257] that new research in the treatment of depression and other
disordersought to shift emphasisfrominvestigating the general
effectiveness of interventions to understanding how to achieve
agreater effect size for specific populations.

Given the importance of clients’ perceptions of what is helpful
in digital psychotherapies, it is paramount that interventions
that have high level s of acceptability and usability and prioritize
apositive user experience are investigated further.

The fact that this review found that motivation to engage in a
treatment was one of the most helpful factors from the clients
perspective suggeststhat digital interventions can have auseful
auxiliary role to encourage clients to engage in treatments for
depression and mitigate against the risk of dropout.

Inthe context of the COVID-19 pandemic, it iswidely accepted
that digital approaches show great promise as treatments for
mental health problems[258]. However, thisreview found more
research from the perspectives of clientsrather than practitioners
and therefore, further research is needed to assist practitioners
to be aware of the evidence and efficacy of digital interventions
they may usein clinical practice [258].

Nondigital interventions could consider theinclusion of adigital
option to encourage participants to remain in treatment for
depression. Further research could be done to understand the
role of digital interventions for enhancing motivation and the
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mechanisms by which patients can be encouraged to stay in
treatment, thus reducing dropout rates.

Conclusions

The review examines the digital forms of psychotherapy for
depression, which isanew contribution to the existing evidence
base. Unlike other reviews that have focused on specific client
populations and specific psychotherapeutic approaches or modes
of delivery, this review included all forms of delivery and
gathered information about different types of digital
interventionsfor depression. Given theincreasein menta health
concerns and depression worldwide and the growth of digital
psychotherapies in recent years, by bringing all populations,
approaches, and digital products together in 1 review, we have
been ableto acquire acomprehensive picture of thefield, which
enables more insights and breadth to identify useful
interventions as suggested by the recent NICE guidelines. The
review aimed to answer three research questions in relation to
digital psychotherapies for depression: (1) the most common
types of interventions, (2) the clients and practitioners
perspectives of helpful and unhelpful aspects, and (3) the
effectiveness of theinterventions. Digital interventionsfell into
3 categoriesincluding interventionswith no human contact and
stand-alone interventions, interventions with human contact,
and blended including both stand-alone and “human contact”
interventions. Blended interventions formed the biggest group
of studies. Most of thedigital interventionswere web based and
involved online psychoeducation drawn primarily from CBT
delivered once a week. Blended approaches seem to be
particularly useful for participants, giving the opportunity for
contact with a therapist as well as a platform that can be used
between sessions supporting engagement. In terms of the
effectiveness of the digital interventions for depression,
meta-analysisrevealed amoderate to large effect on depression.
Analysisof studieswith blended approachesrevea ed the largest
effect size in comparison to interventions involving human
contact only or no human contact. |n addition, the review found
that digital interventions seem to be particularly helpful for
people from diverse ethnic groups and young women and
therefore new research in the treatment of depression ought to
shift emphasis from investigating the general effectiveness of
interventions to understanding how to achieve a greater effect
size for specific populations.
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