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Abstract

Background: Digital mental health interventions (DMHISs) to monitor and improve the health of people with psychosis or
bipolar disorder show promise; however, user engagement is variable, and integrated clinical useis|ow.

Objective: Thisprospectively registered systematic review examined barriers and facilitators of clinician and patient engagement
with DMHIs, to inform implementation within real-world settings.

Methods: A systematic search of 7 databasesidentified empirical studies reporting qualitative or quantitative data about factors
affecting staff or patient engagement with DMHIs aiming to monitor or improve the mental or physical health of people with
psychosis or bipolar disorder. The Consolidated Framework for Implementation Research was used to synthesize data on barriers
and facilitators, following a best-fit framework synthesis approach.

Results: The review included 175 papers (150 studies; 11,446 participants) describing randomized controlled trials; surveys;
qualitative interviews; and usability, cohort, and case studies. Samples included people with schizophrenia spectrum psychosis
(98/150, 65.3% of studies), bipolar disorder (62/150, 41.3% of studies), and clinicians (26/150, 17.3% of studies). Key facilitators
were a strong recognition of DMHIS' relative advantages, a clear link between intervention focus and specific patient needs, a
simple, low-effort digital interface, human-supported delivery, and device provision where needed. Although staff thought patients
would lose, damage, or sell devices, reviewed studies found only 11% device loss. Barriers included intervention complexity,
perceived risks, user motivation, discomfort with self-reflection, digital poverty, symptoms of psychosis, poor compatibility with
existing clinical workflows, staff and patient fearsthat DMHIswould replace traditional face-to-face care, infrastructure limitations,
and limited financia support for delivery.

Conclusions: Identified barriers and facilitators highlight key considerations for DMHI development and implementation. As
to broader implications, sustainable business models are needed to ensure that evidence-based DMHIs are maintained and
deployed.

Trial Registration: PROSPERO CRD42021282871,; https.//www.crd.york.ac.uk/prospero/display_record.php?Recordl D=282871
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Introduction

Background

The costs and burdens of schizophreniaspectrum psychosisand
bipolar disorder are huge and often neglected in research [1,2].
Digital mental health interventions (DMHIs) can help people
with psychosis or bipolar disorder monitor, manage, and
improve their symptoms and health [3-6]. Although there is
promising evidence of feasibility, acceptability, and efficacy
[7-9], and widespread expectations that DMHIs will become
coreto health care[10], user uptake and engagement are highly
variable [11], and integrated clinical use is low [12]. The
challenges of implementing DMHIs in health care are well
established; attempts to implement well-evidenced DMHIs for
common mental health problemsin the United Statesand United
Kingdom health services have frequently failed due to lack of
patient and provider engagement and difficulty integrating
DMHIsinto clinical care[13]. For example, while randomized
controlled trials (RCTs) of computerized cognitive behavior
therapy (cCBT) for depression have reported relatively high
engagement (47% of participantscompleting all cCBT sessions
[14]), pragmatic trials delivering cCBT in real-world settings
report much lower engagement (16%-18% of participants
completing all sessions; most participants completing 1 session
only) [15]. Implementing DMHIsfor people with psychosis or
bipolar disorder, within secondary care mental health services
(eg, community mental health teams), presents additional
challenges (eg, high staff casel oads and reactive carein response
to increased risk or crisis), which have been examined in this
review.

Implementation science acknowledges that intervention
effectiveness cannot guarantee uptake in services; uptake
depends largely on contextual barriers and facilitators [16].
Examining such contextual factors is therefore crucia to
improving uptake in real-world settings, alowing tailoring of
interventions to maximize engagement, and informing
development and testing of implementation strategies. Barriers
and facilitators of engagement with DMHIsfor common mental
health problems (eg, depression or anxiety) were examined
relatively recently [11], but thelast systematic review of factors
affecting DMHI implementation in samples with psychosis or
bipolar disorder was 5 years ago [17]. This review provides a
timely update on thisrapidly developing literature by examining
barriers and facilitators of patient and staff engagement with
DMHIsfor this group.

Using a best-fit framework synthesis approach [18,19], the
Consolidated Framework for Implementation Research (CFIR)
[20] guided this analysis, enabling consideration of user
engagement barriers and facilitators in the context of the
complex, multilevel systemswithin and surrounding health care
[21]. In supplementary analyses, we also examined safety
reporting within reviewed studies to explore whether perceived
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harms may be additional barriersto DMHI uptake and to further
explore recent findings on safety reporting quality [22,23].

Objective

In summary, this review examines evidence from qualitative
and quantitative studies regarding the barriers and facilitators
of patient and staff engagement with DMHIs for psychosis or
bipolar disorder. By synthesizing thisinformation using CFIR,
thisreview presentsimportant findings about how to maximize
engagement with such DMHIs, and ideal conditionsfor DMHI
implementation in secondary mental health services.

Methods

Design

This systematic review follows PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Anayses, see
Multimedia Appendix 1 for PRISMA checklist) guidance[24],
with eligibility criteria developed according to the PICOS
(participants, interventions, comparators, outcomes, study
design) framework. Thereview was registered with PROSPERO
(main  review: CRD42021282871; safety  review:
CRD42022306123).

Search Strategy and Selection Criteria

We conducted aPRISM A-compliant search of 7 databasesusing
search termsrelating to psychosis and bipolar disorder, DMHIs,
and barriers, facilitators or implementation (see search terms
and database list in Multimedia Appendix 2). Searches were
restricted to peer-reviewed articles reporting on studies with
human partici pants, published in English between January 2010
and October 2021. By restricting the search in this way, we
were able to capture the period between the first studies of
digital mental health tools being conducted (consistent with
previous reviews [11,25]) and the COVID-19 pandemic. The
search end date (1.5 years after the worldwide COVID-19
restrictions peaked [26]), allowsfor the lag from data collection
to publication. The search retrieved very few papers reporting
data gathered during or after the pandemic, suggesting thiswas
a suitable watershed date. A future systematic review will
examine studies from October 2021 onward.

Author EE combined, deduplicated, and screened thetitlesand
abstracts of the search results; author AP independently screened
a random selection (10%). Full-text of the remaining articles
were independently screened against PICOS inclusion and
exclusion criteria by authors EE and AP. Studies included and
excluded by each researcher were compared, disagreements
wereresolved by consensus, and final reasonsfor all exclusions
wererecorded. Full inclusion and exclusion criteriaare provided
in Multimedia Appendix 2. In summary, the review included
all published studies reporting qualitative or quantitative data
on hypothetical or actual barriers or facilitators of patient or
staff engagement with a DMHI aiming to monitor or improve
the mental or physica health of adults with a bipolar or
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schizophrenia spectrum diagnosis using a digital method (eg,
smartphone app, SM S text messaging, website, or wearable).

Data Extraction

A data extraction form was used to extract relevant data: study
metadata, design, DMHI details, and sample characteristics.
Quantitative findingsrelating to barriers and facilitators of user
engagement were extracted and imported into NVivo software
(Lumivero) [27], aswerethefull results and discussion sections
of qualitative studies. A second researcher checked all the
extracted data. Study quality was assessed using the Mixed
Methods Appraisal Tool [28]. In addition, from the main paper
text and supplements of studies that tested the actual use of a
DMHI, we extracted data on how adverse events (AES) were
monitored, classified (relatedness or severity), analyzed,
reported, and discussed, and whether reporting followed the
CONSORT (Consolidated Standards of Reporting Trials) harms
checklist [29]. Given that the reporting of formal AE data is
typically poor for DMHIs[22,23], we al so extracted information
about incidents that might be classifiable as AEs but were not
described as such by the authors.

Data Analysis

Study characteristics, quality checks, and AE information were
tabulated and summarized descriptively. A best-fit framework

Eisner et a

synthesis approach [18,19] was used to synthesize qualitative
and quantitative data from al included studies to address the
following research question: What are the barriers and
facilitators of service user or staff engagement with DMHIsfor
people with psychosis or bipolar disorder? Generally, within a
best-fit framework approach, relevant published frameworks,
models, or theories are systematically identified, and key
elements of these are integrated into an a priori coding
framework for use in the review [19]. Primary studies are then
deductively coded into theapriori coding framework, with data
not fitting within the framework coded inductively. In this
review, we were able to use a single existing implementation
framework, the CFIR, astheapriori coding framework [20,30],
followed by inductive coding. CFIR was developed using a
comprehensive systematic review of theimplementation science
literature [20,30]. It is a metatheoretical framework
incorporating constructs from a wide range of existing
implementation theoriesinto asingle comprehensive framework
and is used by researchers and practitionersto identify barriers
and facilitators of successful implementation and tailor their
strategies accordingly. Thus, it is an appropriate choice of
framework to guide the systematic evaluation of potential
barriersand facilitators of user engagement with DMHIsin this
review. CFIR has 5 major domains as provided in Textbox 1.

Textbox 1. Major domains of Consolidated Framework for I mplementation Research.

« Innovation characteristics. features of the innovation or intervention being implemented, including its complexity, adaptability, design, and
evidence base. For example, a smartphone app for monitoring symptoms of psychosis.

«  Outer setting: the external context in which the organization is situated, including economic, political, legal, and socia factorsthat may influence

implementation. For example, a particular country or state.

« Inner setting: features of the organization in which theintervention is being implemented, including its culture, structure, resources, and readiness

for change. For example, a secondary care mental health service.

« Individuas: characteristics of individualsinvolved in the implementation process, such astheir knowledge, beliefs, and motivation. For example,

patients with psychosis or bipolar disorder, and mental health staff.

« Implementation process: the implementation process itself, including planning, engaging, executing, and reflecting.

Results

Search Results

Our search retrieved 7617 records after deduplication (Figure
1); 503 underwent full-text review, of which 175 wereincluded
based oninclusion and exclusion criteria. A list of the excluded
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studies and their reasons for exclusion are provided in Table
SlinMultimedia Appendix 2. Studiesthat did not contain data
on barriers or facilitators of DMHIs were excluded (psychosis
samples n=36; bipolar samples n=57). However, to supplement
findingsregarding the potential harms of DMHIs, we examined
AE reporting in the 36 studies of psychosis samples.
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Figurel. PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) flow diagram.
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Studies included in review
(n = 150)

Reports of included studies
(n=175)

Study not about digital health tools (n = 47)

Digital tool is purely video/phone calls, appointment system, electronic health record, ar used only in
person (n = 18)

Digital tool not delivered via app, texts, website or wearable (n = 15)

Digital tool not for monitoring/improving physical or mental health of people with SMI (n = 16)
Duplicate paper (n = 2)

Not an empirical study (n = 30)

Not published in peer reviewed journal (n = 28)

Not written in English (n = 1)

Participants are children under 16 (n = 5)

No data on factors affecting user engagement (bipolar sample) (n = 57)

Ne data on factors affecting user engagement (schizophrenia spectrum psychosis sample) (n = 36)"

[ Included ] [

*Note: Although these 36 papers were excluded from the main review, they were included in the supplementary review of safety reporting in studies testing actual DHI use

Description of Included Studies

We included 175 papers reporting 150 studies (11,446
participants). Tables S2-S5 in Multimedia Appendix 2 outline
the study design, sample characteristics, and quality checks.
Most DM HIsfocused on general symptom management, relapse
prevention, or similar. Some focused on a specific symptom
(eg, cognitive difficulties and paranoia), and a minority on
medication adherence, lifestyle, physical activity, or smoking
cessation. Common technol ogy typeswere mobile apps (77/150,
51.3% studies), websites (42/150, 28% studies), SMS text
messaging (13/150, 8.7% studies), and wearables (15/150, 10%
studies). Slightly more DMHIswere blended (ie, delivered with
human support, 49/150, 32.7% studies) or stand-al one (24/150,
16% studies) than minimally blended (23/150, 15.3% studies)
or included setup or technical input only (20/150, 13.3%
studies). Themedian DMHI usewas 8 (IQR 4-19) weeks. Study
types included single-arm interventional studies (47/150,
31.3%), RCTs (25/150, 16.7%), qualitative studies (20/150,
13.3%), cross-sectional surveys (14/150, 9.3%), observational
studies (7/150, 4.7%), intervention devel opment studies (13/150,
8.7%), usability testing studies (11/150, 7.3%), and case studies
(7/150, 4.7%). Most studies examined actual DMHI use
(106/150, 70.7%), though some were hypothetical (ie, asking
participants about potential DMHI use, 44/150, 29.3%), and
some tested in-session usability rather than use in daily life
(9/150, 6%). Samples included people with schizophrenia
spectrum disorders (98/150, 65.3% studies), bipolar disorder
(62/150, 41.3% studies), and clinicians (26/150, 17.3% studies).
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Participants were recruited from a range of settings, including
inpatient services (21/150, 14% studies), community services
(115/150, 76.7% studies), and online adverts (16/150, 10.7%
studies). The Mixed Methods Appraisal Tool subsections (scored
out of 5; Table $4 in Multimedia Appendix 2) indicated the
moderate quality of qualitative (mean 4.1, SD 1.57) and
quantitative (mean 4.0, SD 1.0) study elements, and lower mixed
methods quality (mean 3.1, SD 1.9). The CONSORT harms
checklist showed AE reporting to be mostly poor or missing
(Table S5 in Multimedia Appendix 2); thus, it is difficult to
draw informative conclusions regarding the harms of DMHIs.

Findings Not Fitting Within CFIR Framework

Although most relevant findings were coded into CFIR, a few
could not be coded: patterns of DMHI use over time,
associations between demographic variables and DMHI
engagement, and safety reporting findings.

Patterns of Use

Sixteen studies reported reduced DMHI use over time in this
study, 7 reported stable use and none reported an increase.

Demographics

Demographic findings are outlined in the Table S6 in
Multimedia Appendix 2. Only 28% (11/39) studies examining
age found significant effects: 6 found higher engagement in
older people, 4 in younger people, and 1 found mixed effects.
Conversely, all staff participants in qualitative studies
hypothesized higher DMHI engagement among younger people
[31-35]. Only 28% (7/25) studies examining gender or sex
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reported significant effects; most (n=5) found higher DMHI
engagement among women. Only 20% (4/20) studies examining
education reported significant effects;, all 4 found higher
education associated with higher engagement. Only 20% (2/11)
studies reported significant effects of race, ethnicity, or
immigration: Ben-Zeev et al [36] reported significantly higher
engagement among White participants than African American
participants (and among White participants than Hispanic
participants for some, but not all, engagement indices), while
Bonet et al [37] reported significantly higher agreement to use
a DMHI among non-native participants than native Spanish
participants. Of studies examining the effects of 1Q, 67% (2/3)
showed significant effects, with higher |Q associated with higher
DMHI engagement [38,39]. Reading level (0/1), employment
(0/5), and marital status (0/2) showed no significant effects.

Safety Reporting

Multimedia Appendix 2 describes safety information extracted
from 168 papers (139 studies) reporting actual DMHI use. Only
86 papers (76 studies) reported AE-related content; 23 reported
AE freguency or percentage (median number of AES reported
per study 2, IQR 0.8-39.2). AEs included hospitalizations,
psychological distress, suicidal ideation, physical health-related
events, and death. Relatedness of AEs to the intervention was
only reported in 11 papers, 8 of which deemed some events
related.

CFIR Coding

Tables 1-5 provide detailed findings regarding the coding of
reviewed studies into the 5 domains of the CFIR framework:

https://mental .jmir.org/2025/1/€65246
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Innovation (Table 1), Outer setting (Table 2), Inner setting
(Table 3), Individual characteristics (Table 4), and
Implementation process (Table 5). Findings were most
frequently related to Innovation (Table 1; n=149 papers) and
Individual (Table 4; n=137) domains of CFIR, with aspects of
the Outer setting (Table 2; n=9), Inner setting (Table 3; n=20),
and Implementation process (Table 5; n=5) domains rarely
described. Figure 2 showsthe number of papers coded into each
CFIR domain per year of publication. Studies published between
2010 and 2015 were coded almost exclusively against the
Innovation or Individual CFIR domains. Occasional studies
were then coded against the Inner setting domain from 2016
onward, and against the Inner setting, Outer setting, and
I mplementation process domains from 2018 onward.

Prominent subcodes within the Innovation domain were Relative
advantage (99/175, 56.6% papers), Complexity (56/175, 32%
papers), and Design (128/175, 73.1% papers). As many papers
commented on DMHI design, details of inductive subcodes are
provided separately in Table 6. These included design features
to increase DMHI engagement, customization, repetition vs
variety, type of device used, user interface design, passive
sensing, data security and privacy, and technical difficulties.
Need (48/175, 27.4% papers), Capability (88/175, 50.3%
papers), Opportunity (48/175, 27.4% papers), and Motivation
(73/175, 41.7% papers) from the Individuals domain were all
widely used, although almost exclusively in relation to
innovation recipients rather than other roles. Details of how
prominent findings from the CFIR-coded data related to the 5
crosscutting themes, are provided in the Crosscutting Themes
section.
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Table 1. Consolidated Framework for |mplementation Research (CFIR) Innovation codes.

CFIR Papers,
construct  Findingsin relation to this construct n (%) Datatype Study type® Sample

Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both
mixed

Source Participants hypothesized that clear endorsement by a known institution (eg, 14 (8) 11;0; 3 71,8 10;0; 4
health service or university) would increase engagement. One study [40] noted
that online information from pharmaceutical companies was less trusted than
other sources. Some preferred endorsement by individual staff because “organi-
zations have hidden agendas’ [41]. Perceived credibility of teams developing

or testing the DMHI bj mpacted engagement [42-44]. Teamsthat included people
with lived experience of psychosis or bipolar disorder were especialy credible.
However, one study [45] highlighted that co-design is not a panacea; despite
being co-designed, the study innovation (MindFrame) “was neither applicable
nor appealing to all.”

Evidence A patient perspective piece [46] suggested that health care professionals dis- 4(2) 1,12 4;0;0 310
base cussing the evidence base for specific DMHIswith patientswould likely increase

engagement. Two surveys [47,48] collected mixed methods data on whether

information on the evidence base of bipolar apps influenced users’ app choice.

Qualitatively, “participants seldom reported evidence of efficacy or scientific

quality to justify app choice,” but in quantitative responses, 93% [48] and 90%

of participants[47] rated scientific quality asimportant. Health care professionas

[49] cite alack of knowledge regarding which apps were evidence based as the

foremost barrier to discussing apps with patients with bipolar disorder.

Relative  Connection with peers and normalization: qualitative data highlighted that 43(25) 31;2;10 18; 0; 29 31;3;9

advantage DMHIscan facilitate peer connection and normalize psychosis or bipolar disorder
experiences. Peer contact, both asaformal part of the intervention (peer facili-
tatorsor video resources) or viaabespoke or mainstream social mediaplatform,
provided “the opportunity to learn from others managing the same condition,
reducing self-stigma through normalization of shared experiences’ [50]. Peer
support appeared to influence participants’ actual level of engagement with
DMHIs[51], or participants hypothesized that it would [33,52,53]. Participants
valued encouragement and accountability from others on the platform [54-57]
and the opportunity to socialize with peers [58-62]. Even DMHIs without spe-
cific peer content were normalizing astheir presenceimplied otherswith similar
needs [63-65], and they used a similar format to everyday things (“...everyone
uses an app thesedays... It'snormal now,” [41,64]). However, some were anxious
that otherswould ask what the device or app was for [41,58,66,67], or preferred
appsfor “the general consumer, so | do not feel stigmatized asapatient for using
it" [46].
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CFIR
construct

Findingsin relation to this construct

Papers,
n (%)

Datatype  Study type® Sample

Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both
mixed

Relative
advantage

Relative
advantage

Availability and autonomy: reviewed studies highlighted DMHIs' availability
(anytime, anywhere) as a key advantage and reported that DMHIs increased
participants’ autonomy. Availability was particularly beneficial for people con-
strained by working hours [52], childcare [52], geography [62,68,69], reversed
sleep cycles[41], or during recovery from psychosis [41,52,70]. Patients con-
trasted DMHI availability with that of their care team [64] and valued DMHIs'
ecologic validity [71] and being ableto visit, or revisit, content at their own pace
[72-74]. Quantitative data [ 75] indicated similar app engagement off- and on-
hours; ie, DMHIs are used outside clinic hours when available. Choosing when
and where to use DMHI s enhanced feelings of autonomy, control, or empower-
ment [33,63], encouraging individuals to play an active role in managing their
mental health (“They actually feel like they have part ownership in the process,”
[76]) and decreasing reliance on health professionals (“it gives you a bit of

freedom to say ‘hold on a second, | don't have to wait for my CPN® " [71]).
Accessing information without a clinician’s direct involvement was particularly
empowering, with patients frequently describing DMHIsasafriend or therapist.
Patients and staff noted that internet-based mental health information rangesin
accuracy, so providing “ curated knowledge from abunch of professionalsrather
than just what Google tellsyou” [68] was a significant advantage. Participants
from 10 studies described aDMHI in human terms, including asa“ CPN in your
pocket” [71], “therapist in your phone,” “personal smoking trainer” [77], “life-
coach” [78], “friend” [43,52,64,79,80], “buddy” [71], “close companion” [81]
or “constant companion” [82]. Staff [33,83,84] and patients
[34,41,52,55,63,64,68,71,85] across 12 studies highlighted aDMHI’s
anonymity can be a substantial advantage. For example, some DMHI's provided
an opportunity to vent without fears of a subsequent medication increase [63],
to “scream on the keyboard” at any time [68], or to disclose sensitive or poten-
tially disturbing information in a nonjudgmental, anonymous place instead of
directly toaperson [33,41,52,71,83,84]. A minority of participants viewed some
automated DMHI functions as potentialy detracting from autonomy; for example,
automatic transfer of data from the app to services[31,66,78], and medication
reminders[59]. Availability and autonomy contributed to perceptionsof DMHIs
as widening the reach of services. Symptom-monitoring or cognitive behavior
therapy apps hel ped users feel safe with a more hands-off clinical approach (“it
did... make mefeel safe... | knew he was keeping an eye on those graphs,” [86])
whileallowing prompt intervention if needed. Moretrivially, technology provided
a convenient way to keep in touch with clinicians (eg, SM S text messaging,
email, and instant messaging).

Self-awarenessand memory: DMHIs' availability hel ped patients notice patterns
in their experiences (“to see what's making me happy, what's doing my head
in” [31]), remember those experiences, and talk to others about them. Participants
said DMHIs gave auseful structure for therapeutic conversations [66,86-91],
promoting shared understanding, strengthening therapeutic rel ationships, hel ping
patientsfed “heard” [92] or “ connected” [80,93,94], and facilitating hel p-seeking.
One study highlighted a self-monitoring app’s value in translating individuals
subjective experiences into an objective form, enabling others to access their
inner experiences and take them more seriously (“If you were to answer the
questions and go to the doctor and say, ‘1ook... you can see clearly there'sa
change, and these are my experiences, that would be substantial evidence for
the doctor to then sit up and take note” [64]). In some cases, this process was
formalized as part of an Ecological Momentary Intervention [95,96]. One study

drew aspecific link between self-awareness and user engagement (* EMAY self-
monitoring and EMA-derived feedback were seen as helpful for improving
awareness, highlighting a willingness to engage with more intense monitoring
for clinical purposes’ [95]. Aswell as sharing symptom datawith clinicians,
patients often shared it with family, facilitating communication, understanding,
and support. However, 2 surveysreported that only aminority of patients[47,88]
and staff [88] thought symptom information should be shared with family, and
aquadlitative study cautioned that users should always retain control over who
had data access [ 78].

65 (37)

61 (35)

42; 8; 15 29; 2; 38 43;715

34;9; 18 17;0; 45 45;1; 15
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CFIR
construct

Findingsin relation to this construct

Papers,
n (%) Datatype Study type® Sample

Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both

Relative
advantage

Adaptebil-
ity

Triaabili-
ty

Complexi-
ty

Design

Should enhance but not replace human care: qualitative studies outlined ways
that DMHIs did not present arelative advantage over human care. Neither staff
[84] nor patients [41] liked “fake empathy” offered by a machine, considering
it degrading. Many saw DMHI s as a cost-cutting exercise [31,33,41,42,52],
which might feel “dismissive’ to patients, “as though they are not worthy of a
clinician or therapist” [41], leading them to feel “fobbed-off” [33]. Someworried
that using DMHI's blended within face-to-face sessions might render clinicians
less*present” in theinteraction [34,35,46] because they are“increasingly focused
on acomputer or on data rather than on the suffering human seated in front of
them” [46]. Patients considered DMHIs a*“poor substitute for seeing a person
that knowsyou” [31], lacking personal contact [85,97], opportunitiesfor “being
listened to” [85], tone of voice, body language [68] and emotional reassurance
[41], and unable to address everyday practical problems (eg, housing difficulties;
[85]. Staff worried that DMHI's lacked nonverbal communication [33], context
[31,33] and personalization [33,84], |eft patients “alone to deal with any issues
that surface” [84], removed akey source of socialization and warmth, potentially
reinforcing socia avoidance [33], and that DM HI-generated data would be dif-
ficult to interpret without staff members' clinical experience [31].

No studies provided information on whether the ability to adapt aDMHI to a
specific service affected engagement. Personalization of DMHIs for individual
usersis coded under Innovation design.

An expert consensus study [83] and a patient perspective piece [46] highlighted
that the availability of afreetrial version of a DMHI would increase the likeli-
hood that staff and patients would use it.

Technology-related complexity, stemming from poor user experience design,
increased user burden, and “mental fatigue” [98], prompting disengagement
[69,96,98,99]. Lengthy login processes reduced engagement [69,88,89,100,101],
as did difficult-to-navigate websites or apps (1 wanted to go and do it, but then
| just couldn’t navigate it. And | wasjust like, ‘Oh, | can’t be bothered’,” [31].
Qualitative and quantitative data found shallow website and app structures, and
pages with <200 words, most usable by patients. Unwieldy, multistep systems
(eg, SM S text messaging—based symptom monitoring) were perceived as
“awkward, laborious, and burdensome” [85] and associated with significantly
lower engagement than a more streamlined native smartphone app [102]. One
study noted that tailoring DMHI content increased complexity [86]. Patients
suggested that training and support may mitigate the effects of technol ogy-related
complexity [34]. Individual capability (eg, cognitive ability, digita literacy;
[34,86] aso moderated the extent to which complexity hindered engagement
and the amount of training that was needed to mitigate this effect [34,100]. Some
studies noted that practical complexity, such as remembering to carry, charge,
or use an additional device[66,103-105], hindered engagement. Although most
issues of complexity were related to the technology, rather than the intervention
more broadly, staff in several studies[31,33,69,92,106] found the information
they received from symptom-monitoring apps complex to interpret, making it
difficult to know how to respond clinically. Patients expressed concerns that
some apps and websites had overwhelming amounts of information or features
[55,107,108]. A patient perspective piece highlighting the fallacy of the “killer
app,” preferring apps with a clear aim that do not try to do too much at once
[46].

As most reviewed studies commented on aspects of DMHI design, details are
provided separately in Table 6.

mixed
16(9 13;0;3 11;0; 7 9;4;3
0 _e — —
2(1) 1,10 2,0;0 1,10
55(31) 31;10; 14 16; 7,37 41,2, 12
128(73) 56;43;29  38;5;93 101; 7; 20
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CFIR Papers,
construct  Findingsin relation to this construct n (%) Datatype Study type® Sample
Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both
mixed
Cost Most participants (85%) in alarge international survey of people with bipolar 9 (5) 1,6;2 4;0;6 7;0;2
disorder (n=919) preferred free or low-cost apps [47] and qualitative survey
data suggested DMHIs for bipolar should be “free or inexpensive so accessible
toall or many” [73]. Fivestudies[109-113] listed financia costsassociated with
delivering a particular DMHI (eg, web hosting, licensing fees, texting fees,
technical support, and staff time to deliver) but did not examine the effect on
engagement.
850me papers fall into more than one category, so categories may add to more than the overall total N.
P DMHI: digital mental health intervention.
SCPN: community psychiatric nurse.
9EMA: ecol ogical momentary assessment.
®Not applicable.
Table 2. The Consolidated Framework for Implementation Research (CFIR) Outer setting codes.
Papers,
CFIR construct ~ Findingsin relation to this construct n (%) Datatype Study type? Sample

Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff;

mixed both
Critical incidents Patients and clinicians noted their use of technology had increased since 1 (1) 1,00 10,0 0;0; 1
the COVID-19 pandemic [106].
Locd attitudes _b 0 — — —
Local conditions USclinicians[76] said local technological conditionswereamajor barrier 3 (2) 111 2;0;3 1,20
to DMHI€implementation. A lack of regional infrastructure (mobile phone
signal) prevented app use by clinicians and patients. Many participants
had government-sponsored smartphones, incapable of running the study
app. Technologica infrastructureisnot auniversal barrier though asurvey
with E1S° clinicians across 30 US statesindicated that 93% had high-speed
internet available [114] and astudy testing an app in a Canadian city indi-
cated 100% mobile phone coverage [109].
Partnerships — 0 — — —
Policiesand laws Cliniciansfrom Indian health services highlighted the need to understand 3 (2) 3,00 3;0;0 0;1;2
regulations and abilities governing app-generated data before using apps
with clients[106]; US cliniciansin the same study did not raise such
concerns. Study authors attributed the difference to recently introduced
telehealth policiesin India. Clinicians from Australia[35] and the United
Kingdom [115] mental health services noted the lack of guidelines and
policies as abarrier to DMHI engagement.
Financing Empirical results did not directly report on financing in relationto DMHI 3 (2) 1,02 2,0;2 2,0;1
engagement or implementation, but study authors noted that a sustainable
business model for maintaining evidence-based DMHIsis often absent.
One study noted that costs were offset by the billable nature of the service
[110].
External pressure — 0 — — —
850me papers fall into more than one category, so categories may add to more than the overall total N.
BNot applicable.
’DMHI: digital mental health intervention.
‘EIs: early intervention service
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Table 3. The Consolidated Framework for Implementation Research (CFIR) Inner setting codes.

Eisner et a

Papers,

CFIR construct ~ Findingsin relation to this construct n (%) Datatype Study type? Sample
Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff;
mixed both

Structural charac- I T: poor I T infrastructure, including aging computers[62], poor bandwidth 4 (2) 3,01 2;0;2 1,21

teristics [35,62], and no wireless connection in hospitals [116] hindered engage-

ment. Staff in one study expressed low confidence that their organization
could implement DM HI dueto its historical failuresto successfully de-
liver past IT projects[33].

Structural Charac-  Physical infrastructure: alack of quiet space in the clinic hindered imple- 1 (1) 0;0;1 0;0;1 0;0;1

teristics mentation [62].

Structural charac- Work infrastructure: work infrastructureimpacted staff DMHI engagement 1 (1) 1;0;0 0;0;1 0;0;1

teristics inonestudy [79]. Local menta health teams had been rel ocated and merged

shortly beforethe DMHI wasintroduced. Study authors hypothesized that
staff hesitated to fully engage with the DMHI for fear that it would increase
their workload further.

Relaiona connec- __¢ 0 — — —

tions

Communications — 0 — — —

Culture Human equality-centeredness. none 0 — — —

Culture Recipient-centeredness: staff felt wasit important to offer patientsachoice 1 (1) 1,0;0 0;0;1 0;0;1

touseaDMHI: “It’'s aso nice to think, to be able to give someone an op-
tion that you're not forcing down their throat” [117]. Patientsin this study
appreciated this attitude, although the impact on DMHI engagement was
not directly investigated.

Culture Deliverer-centeredness. none 0 — — —

Culture L earning-centeredness. none 0 — — —

Tension for — 0 — — —

change

Compatibility The lack of compatibility between DMHIs and existing workflowswasa 17 (10) 11;3; 3 9;0;9 2;5; 10

key barrier to engagement and implementation. Cliniciansbelieved DMHIs

would create extrawork, amajor barrier in overstretched services

[31,35,76,79,83]. Some DMHIsduplicated existing work [34,76]: “report-

ing symptoms viathe app system, instead of saving time, added another

workflow to manage.” Participants often questioned who should be respon-

sible for managing and responding to real-time symptom data

[33,69,84,92,106], particularly out-of-hours[33,80,84,85,92], as doing so

did not fit well with their current ways of working. Several studies empha-

sized that compatibility with existing electronic medical record systems

would be important [88,118,119]. Clinicians in one study [84] strongly

suggested patients should bring symptom-monitoring datato appoi ntments,

rather than uploading data in real-time. Although arguably undermining

akey advantage of DMHIs (real-time data), this suggestion highlights

how challenging the staff find theidea of being presented with a*“constant

stream of information” [33], and the perceived additional responsibility

that comes with that information.
Relative priority — 0 — — —
Incentivesystems  “Reimbursement by payers for time spent training patients and family 1(1) 0;1,0 10,0 0;1;,0

members about DMHI and for time spent using or reviewing data from

the DMHI” was a strong potential facilitator of HcPd engagement with
DMHIs[83]. Similarly, the “difficulty having the DMHI approved by in-
surance” was considered a substantial barrier to implementation [83].
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CFIR construct

Findingsin relation to this construct

Papers,
n (%) Datatype

Study type? Sample

Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff;

Mission align-
ment

Availablere-
sources

Availablere-
sources

Availablere-
sources

Access to knowl-
edgeandinforme-
tion

Although staff appeared to consider some aspects of DMHIsaligned with
their mission (see Relative advantage in Table 1), 5 studies highlighted
ways that implementing DMHIs was not aligned with the inner setting’s
central mission. Staff felt funding was “ channeled into technological ad-
vancement when perhaps it would be better channeled into staffing and
training” [33]. Given limited time, clinicians considered other on-mission
tasks more important than using DMHIs; eg, emergent crises[119], the
client’s own priorities [34,35], and simply having “more pressing things
to deal with” [34]. Staff in one study felt “ahuge burden of responsibility
toward protecting their clients from harm and take this responsibility in-
credibly seriously” [33]; they perceived some aspects of DMHIsto present
additional risks, directly conflicting with this perceived mission. Other
staff were cautious of DMHIs disrupting the trust they had built with
clients (“I’'m not prepared to do anything that could damage that relation-
ship... you work so hard to get that trust,” [35]); hence, they would always
prescreen DMHI content before showing it to aclient.

Materials and equipment: in response to digital exclusion challenges, it
has been suggested that health services could provide devicesto facilitate
DMHI access. None of thereviewed studies directly investigated theimpact
of this, but staff in one study “felt the NHS should not provide the required
technology because of concerns that tablets and mobile phones may get
lost, sold, or damaged” [84]. However, across 15 reviewed studies that
reported device loss rates, only 112 (11.1%) of 1011 provided devices
were lost, broken, stolen, or damaged. Staff [80] and patients [70] also
mentioned the need for devices for staff themselves, to facilitate blended
DMHIs; eg, for SM S text messaging—based DMHIs[80], or as a backup
if the data connection islost during video-based aspects part of ablended
DMHI [70].

Funding: none

Space: none

Providing staff with training in basic digital skills[33,114], how to evaluate
DMHI credibility and quality [49,114], and how to use specific DMHIs
[34,49,83] was hypothesized to facilitate engagement. One participant
said, “There’'sno point in [a patient] being awhizz on that computer and
smartphone and me not having a clue cos | wouldn't be able to support
adequately, there would be... ongoing training needs,” [33]. Even staff
who were digitally confident felt they would need more training to assist
others[114] and lacked knowledge about which DMHIs are credible
[49,114]. Aswell asclear training or instructions on how to support patients
with specific DMHIs [49,83], staff also valued the opportunity to try the
DMHI themselves as part of thistraining [34].

mixed
5(@3) 4;,0; 1
20(11) 7;6,7
0 J—
0 J—
5(@3) 2,30

both
3,02 0,32
5;0; 15 14;2; 4
4,0;2 04,1

850me papers fall into more than one category, so categories may add to more than the overall total N.
P DMHI: digital mental health intervention.

®Not applicable.

9HCP: health care professional.
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Table 4. The Consolidated Framework for Implementation Research (CFIR) Individual codes.

Papers, n
CFIR construct ~ Findingsin relation to this construct (%) Datatype Study type® Sample
Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both
mixed
Need Perceived benefit: users need to perceive aDMHI'S’ benefit totry it~ 34(19) 16,10, 8 10;0; 25 24,46

(“People do not do things just because their doctorstell them to. They
need to see the benefit of what they do,” [46] and continue using it (“1f
people think an app is hel ping them, they will continue using it,” [48]).
Clinicians noted that quickly finding benefits helped sustain use:
“Peopletend to download the app and then it decreasesin useif people
don’t see a quick benefit” [49].

Need Stage of illness: qualitative data highlighted that needs may differ de- 27 (15) 14; 8;5 7;0; 21 21;1;5
pending on patients’ stage of illness or recovery and that DMHI content
(eg, psychoeducation) and functions (eg, symptom tracking) are often
best suited to the needs of people with recent onset illness or ongoing
symptoms. Quantitative dataimplied effects on engagement: people
with recent onset psychosis were more likely to use an app than those
with established psychosis (037); those with longer psychosis duration
rated digital monitoring aslessimportant to managing their illnessthan
more recently diagnosed people. Severa studies reported DMHI dis-
continuations due to improved mental health [54,120,121]. Some
adapted their DMHI use to meet their own needs [122].

Capability Physical capability: 4 studies mentioned that medication side effects 4 (2) 2,0;2 1,0;3 3,01
(eg, finemotor tremorsand blurry vision), interfered with participants’
ability to useaDMHI [80,93,123,124].

Capability Psychological capability: Table S7 in Multimedia Appendix 2 outlines 76 (43) 26; 33; 17 16; 0; 61 64; 4; 8
data from studies quantitatively examining the effects of specific
symptoms, functioning, and diagnosis on DMHI engagement. Around
athird of quantitative analyses found a significant effect of symptoms
on engagement, with higher baseline positive, negative, or cognitive
symptoms associated with lower DMHI engagement. Results for
functioning and depression were more mixed. Quantitative studies did
not examine the impact of relapse on DMHI engagement, but 11 qual-
itative studies noted decreased DMHI use during rel apse due to thought
disorder (“1 wouldn’t have been able to make sense of thetopics,” [51]),
using aDMHI feeling “too confrontational” [92], avoiding certain
symptom-related questions [64], difficulty staying awake during app
training [93], or lack of energy or mativation to engage [121] when
unwell. Nevertheless, relapsing participants were typically able to
continue using a DMHI once symptom exacerbation had resolved
[51,64], and one study noted that, for some, stopping the app might be
asign of imminent relapse [64]. A few participants avoided DMHIs
due to interactions between their symptoms and technology, such as
delusions or paranoiaabout technology [37,64,86,104], adverse effects
of technology in mania[46,82], or socia anxiety during DMHI social
media use [54]. Some variables relating to psychological capability
were examined in very few studies. Neither baseline biological rhythm
disturbance [125] nor baseline medication adherence predicted DMHI
engagement [94,126,127], although those who chose to use a DMHI
werelesslikely to be using injectable medication [37]. Better premorbid
adjustment was associated with higher DMHI engagement [128].
Cannabis use predicted lower DMHI engagement [99].

Capability Digital literacy: lack of digital literacy wasabarrier for some, and expert 33 (19) 14; 10; 9 9;3; 22 24; 6; 3
consensus participants considered sel f-efficacy beliefs about using de-
vices as highly likely to promote DMHI engagement [83]. Some clini-
cians reported lacking the technological capability to deliver aDMHI
[33,34,114]. Three studies quantitatively examined the effects of pa-
tients' digital literacy on DMHI engagement. Two reported no signifi-
cant effect [96,109]; in one study participants with prior smartphone
experience engaged significantly morein adigital than anondigital
intervention, whereas no such difference was observed for people
without previous smartphone experience.
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CFIR construct

Findingsin relation to this construct

Papers, n
(%) Datatype  Study type®

Qualitative;  Hypothetical;
quantitative; usability; actual
mixed

Sample

Patient;
staff; both

Opportunity

Opportunity

Opportunity

Motivation

Motivation

Motivation

Space: participantsreported alack of asuitable environment asabarrier.
Busy homes, hospitals, public libraries, or homelessness presented
challenges of noise, repeated interruptions, and lack of privacy. For
blended DMHIs, the in-person location was sometimes a barrier
[89,110,129].

Time: lack of time dueto work [98,130], physical illness[131], preoc-
cupation with delusions [43], or other commitments was a barrier to
engagement for some patient participants. Conversely, being able to
fit the DMHI within their daily or weekly routine was afacilitator, and
inpatient participants enjoyed using aDMHI as“ something to do”
[116].

Technology: lack of access to technology was a barrier. This included
not owning a phone, tablet, or computer [34,62,113,128], or having a
device with limited functionality [76], insufficient storage [52], insuf-
ficient data allowance [41,132], poor internet connection [132], or fre-
quently changed phone numbers [80,84]. Staff highlighted a key diffi-
culty with using technology for health care: “phones are... aluxury
item... if people aren’t working because of health needs... they arebeing
denied healthcare because they can’t afford a phone” [33].

General: some were motivated by financial or material factors (eg,
vouchersor free study devices). Others described intrinsic motivations:
commitment to participating [44], wanting to provide accurate data
[31], agreement with DMHI tasks or goals [83], less “controlled moti-
vationsfor treatment” [133], and interest in technology [83]. One study
noted that people who tended to be more engaged with services were
also more engaged with the DMHI [76].

Support: across 45 qualitative studies, the following types of human
support were mentioned: training in basic digital skills, managing
technical difficulties, support navigating the DM HI, ongoing coaching
to sustain use, discussion of psychoeducational materials, and interpret-
ing or responding to changesin rea -time symptoms data. Four random-
ized controlled trials quantitatively compared unsupported vs supported
DMHI engagement. Two reported significantly higher engagement in
apeer-supported group than in an unsupported group (P<.05[121,134];
P=.005 [135]). One reported a significant interaction effect such that
reviewing symptoms had asignificant positive effect on app adherence
only for younger women (P=.001), with no significant overall effect
[136]. Finally, apilot randomized controlled trial found moderate effect
sizesin favor of the group allocated to support from aclinical helper
(not powered to detect significant differences[137]). Regarding social
support more generally, there were mixed quantitative results. One
study reported lower social support among more actively engaged
participants [61], with a second reporting the opposite pattern [138].

Fear of relapse (barrier): anticipated or actual anxiety about DMHI use
was sometimes abarrier. Staff [52] and patients[44,132] hypothesized
that using a DMHI may increase awareness of symptoms, heightening
users’ anxiety about deterioration, and potentially making symptoms
worse. There was some evidence to indicate that this belief may hinder
engagement. Quantitatively, users reporting higher fear of relapse at
baseline showed lower engagement with a symptom-monitoring app
over thefollowing 6 months[126]. Elsewhere, one participant reported:
“Being notified of all the changes sometimes made me anxious. It made
me wonder if the illness was maybe about to get out of control” [45]
and aminority of participantsin other studies reported increased rumi-
nation [66,86,102]. This could be mitigated to some extent by support:
“It really helped to have her sit there and talk things through with me...
and just to have her to bring me back down, or bring me back into real-
ity” [117]. Others were hesitant to (accurately) report symptomsviaa
DMHI for fear that it may lead to more restrictive treatment, such as
hospital admission or increased medication [52,64,68,84].

12 (7) 7,23 1,011

22(13) 7105 10,21

30(17) 15123  16,0;15

12 (7) 7,32 41,9

48 (27) 24;13; 11 13;1; 39

26 (15) 11; 5; 10 8, 0; 19

9,12

20;0; 2

19; 6; 5

9,21

36; 4; 8

20;3; 3
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Papers, n
CFIR construct ~ Findingsin relation to this construct (%) Datatype Study type® Sample
Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both
mixed
Motivation DMHI too confronting (barrier): some participants found DMHIsto 11 (6) 7,31 2,0;9 8;,0;3

be confronting: being reminded about their diagnosis or noticing how
unwell they were, was disheartening and often prompted disengagement.
A striking number of quotations related to this, for example, “My best
days are when | typically forget that | have any kind of illness... to be
very heavily reminded about the gravity of it al can be abit unpleasant
[51];" “It started me comparing how | am now to how | used to be...
and itsnot good. That'swhy | canceled it. | found it too personal in the
end [85];” “I wasn't ready to accept theillness... | wasn't willing to
change my life according to the program [121].” In one study [92], half
the patients felt negatively influenced by frequent confrontations with
their symptoms. In another study [88] only aminority (4%) found the
DMHI confronting and others reported that it helped them recognize
their progress. One study quantitatively examined if recovery style
predicted DMHI engagement, finding no significant effect [133].

850me papers fall into more than one category, so categories may add to more than the overall total N.
P DMHI: digital mental health intervention.
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Table 5. The Consolidated Framework for Implementation Research (CFIR) Implementation process codes.

Papers,

CFIR construct ~ Findingsin relation to this construct n (%) Datatype Study type® Sample
Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both
mixed

Teaming _b 0 _ _ _

Assessing needs  Innovation deliverers: none 0 — — —

Assessing needs  Innovation recipients: a patient perspective piece highlighted thecurrent 1 (1) 1,0;0 1,0,0 1,0,0

lack of assessment of patient needs regarding DMHI® implementation:
“It isimportant for clinicians to explore with their patients what kinds
of problems they are facing living their day-to-day lives and whether
there are apps that can assist them” [46].

Assessing context — 0 — — —

Planning — 0 — — _

Taloring strate-  — 0 — — —

gies

Engaging Innovation deliverers: none 0 — — —

Engaging Innovation recipients: there were mixed findings regarding whethera =~ 4 (2) 3,01 3,01 1,03

recommendation from ahealth professional increased DMHI engagement.
Three out of 4 studies reported that such a recommendation would usu-
ally prompt engagement [41,106,119], particularly in the context of a
strong relationship between a patient and staff member: “1 trust the early
intervention team... so | would befairly confident that it would be secure
if they said so” [41]. Petientsin another study were asked whether they
would use an app recommended by aclinician and all said “no” [115],
though reasons for this were not outlined.

Doing — 0 — — —

Reflecting and — 0 — — —

evaluating

Adapting — 0 — — —

8S0me papers fall into more than one category, so categories may add to more than the overall total N.

ENot applicable.

‘DMHI: digital mental health intervention.
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Figure 2. Number of papers coded into each Consolidated Framework for | mplementation Research domain per year of publication.
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Table 6. The Consolidated Framework for Implementation Research (CFIR) Innovation design inductive subcodes.

Eisner et a

CFIR construct

Findingsin relation to this construct

Papers,
n (%)

Datatype  Study type®

Qualitative;
quantitative;
mixed

Hypothetical;
usability; actual

Sample

Patient;
staff; both

Digital reminder

Gamification

Feedback from
the DMHI

Tailoring, cus-
tomization, per-
sonalization

Repetitiveness
and variety

Most participantsfound digital reminders (eg, push notifications or email)

to engage with the DM Hlb, or remember medication or appointments,
helpful; some found them nagging [123], irritating [86], “pushy” [47],
or repetitive [96]. Ideal timing and frequency of alerts were often dis-
cussed, eg, persondizing aert timing and frequency [47,99,139], alowing
usersto “snooze” aertsto receive alater reminder [64], considering
users specific needs and schedul es (eg, afternoon aertsfor those sleeping
|ate due to medication; [64,79], and allowing self-initiated use [64,107].
Studies testing self-initiated use report 47% [ 75], 52% [43], 63% [140],
and 97% [141] of app engagements were self-initiated rather than in re-
sponse to app aerts. Two quantitative studies examined the impact of
alerts on engagement: individuals randomized to receive weekly emails
had significantly higher DMHI engagement than a comparison group
[133]; 10-times daily reminders were significantly more inconvenient
than daily monitoring [66].

Most participants across 12 studies thought gamification would increase
engagement though one reported mismatching qualitative (positive) and
guantitative (neutral or negative) survey data on this, and another that
focusgroups barely mentioned it [ 78]. Three studiestesting DMHIswith
gamification elements [77,89,142] reported impacts on enjoyment and
engagement (eg, “| really like the badgesidea... that really helped meto
keep going,” [142]).

Qualitative data suggested DM HI feedback would increase engagement;
€g, asymptom data summary, symptom graph, summary of passive data
(eg, step count), asummary of DMHI engagement (eg, minutes used) or
encouraging messages. Two studies quantitatively investigated the effects
of feedback on engagement; one reported significantly higher Fitbit wear
rates in those receiving feedback than a nonrandomized comparison
group [143]; another found no significant between-group differencein
symptom-monitoring app use [144].

“Tailoring,” “customization,” or “personalization” of DMHIswas afa
cilitator, as mental health experiences vary hugely (“10 people with the
same diagnosis as me will have 10 different ways of experiencing the
illness,” [79], and DMHI users have different symptoms, treatment goals,
schedules, illness durations, and learning styles. Customizing aspects of
aDMHI is advantageous, eg, alert schedules [47,71,145], symptom
guestions [39,64,146], self-management strategies [46,50], psychoedu-
cation content [63,73,97,107,109] and delivery method [147]. Personal-
izing more superficial elements (eg, colors, [64]), was occasional ly
mentioned but much less prominent. Indeed, a survey of people with
bipolar disorder [48] found 92% of participants rated “flexibility/cus-
tomization” (DMHI frequency or what things are tracked) asimportant,
84% rated “tailored content” asimportant but only 33% rated “ personal -
ization” (changing interface or colors) as important.

DMHI repetitiveness was a barrier (18 studies) and greater variety in
DMHI content was a potential facilitator (12 studies). Participants
“wanted more tips and strategies... to minimize repetition and boredom,
particularly toward the end of the intervention period when users had
selected the same domain repeatedly and started receiving the sametips
and strategies” [139]. “Periodic content updates or staggered unlocking
of content based on the user’s evolving needs’ would encourage repeated
use [48,97]. A patient testing a cognitive behavior therapy—based app
suggested adding different “levels’ for different needs: “Level one... at
the beginning of their recovery... starting to learn about theillness. Level
2isinthemiddle... they're getting more self-awareness or understanding
of theillness and how to cope with certain symptomatic episodes. And
then you have the advanced level” [97]. There was some coding overlap
with personalization [44,65,97], asawider variety of content would allow
people to select content that is more relevant to their needs.
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CFIR construct

Findingsin relation to this construct

Papers,
n (%)

Datatype  Study type® Sample

Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both
mixed

Type of device
used

User interface de-
sign

Passive sensing

Datasecurity and
privacy

Participants preferred smartphone apps more than computer-based
[35,61,88,101,132] or SM Stext messaging—based systems[85,102], re-
porting that smartphone apps were more convenient and easier to integrate
into daily life. SM'S text messaging contact was preferred to emails by
most (87%, 74%, and 82%, respectively [148-150]). A comparison of
smartphone app and wearable use for >6 weeks in people with bipolar
disorder [136] reported a significant time-by-device interaction: partici-
pants used the wearable more at study start and the app more at the study
end. Subjective reports indicated more (72%) participants would use a
wearable for ayear than the app (47%) and that the wearable required
less effort and was slightly easier to use. Most participants (80%) in a
small survey of people with bipolar disorder said they would use a
wearable device but would not want stationary installations of sensors
in their homes [81]. Five studies mentioned the importance of DMHIs
being compatible across Android and iOS devices [ 76,99,107,109,141].

Clear language was afacilitator of patient engagement and complex
language was a barrier. Clinicians recommended that DMHIs should be
usable by people with low literacy [151] and in languages other than
English[49]. The“tone” of messages or information presentedin DMHIs
was important to users. Theideal tone was positive, relevant, validating,
motivating, and encouraging without being patronizing, glib, or “mind-
numbingly positive.” Given that users were people with experiences of
mental health problems, some felt that an overly positive tone hindered
discussion of difficult topics [54]. Users preferred visually appealing
DMHIs (eg, attractive colors, modern-looking interface, and suitably
sized fonts), which presented information in avariety of formats (video,
text, audio, graphics) and were engaging and interactive. If DMHIsin-
clude personas or characters, these should be diverse in ethnicity and
gender [107,152]. Graphs, while popular, were not always easy for pa-
tients to understand [153]. Connectivity with other apps was not gener-
ally important to users [47].

Patients often considered passively gathered data to be more objective
and accurate than self-reported data [82,105,106] though some highlighted
the possibility of false positives and inaccuracies and suggested that
DMHIsinclude disclaimers acknowledging this[66,82,145]. Two studies
highlighted a tradeoff between increased data accuracy provided by
passive sensing and increased agency and sel f-efficacy provided by active
symptom monitoring [69,82]. Some participantsfound theidea of passive
sensing invasive [106,154,155], whereas others were unconcerned [59],
or embraced theidea: “1 know that my phone knows everything about
me. Why not get it to help me?’ [106]. Data indicated that participants
were most enthusiastic about passive sensing being used to track sleep
[58,59,81,82,145] and activity patterns [58,59,81,82]. There was some
evidence patients were willing for data to be passively gathered about
neurocognition [81], psychophysiology [81], medication adherence[59],
and heart rate [82]. Audio and video data collection was |ess popular
[81]; GPS and social media usage data collection was less popular still
[81]. Participantswith bipolar were positive about an “intel ligent” system
that “learns’ their routines and automatically detects changes [69,82],
and staff said that passively collecting data provided an overwhelming
amount of information [106].

Data security and privacy concerns were frequently mentioned barriers,
including general concerns about security breaches and mental health-
specific concerns. Some associated DMHIs with surveillance [45,89] or
emphasized that mental health stigmamade them worried about sensitive
symptom data being disclosed [33,47,80,82]. Measures to protect data
or mitigate the effects of dataloss included the use of pseudonyms,
password protection, and the use of general terms (eg, “illness’) rather
than specific diagnoses. Five studies suggested, including a clear state-
ment about what would happen to data, though, staff and patientsin a
study that included such a statement admitted they did not read it [106].
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Papers,

CFIR construct ~ Findingsin relation to this construct n (%) Datatype Study type® Sample
Qualitative;  Hypothetical; Patient;
quantitative; usability; actual  staff; both
mixed

Technical difficul-  Twenty-five studies reported that participants experienced technical 25(14) 5;13;7 1,0, 24 23;,0; 2

ties difficulties with the software (eg, notifications firing multiple timesin

error) or hardware (eg, poor battery life). These usually affected aminor-
ity; responses varied from mild irritation to total DMHI disengagement.
8Some papers fall into more than one category; therefore, categories may add to more than the overall total N.
DMHI: digital mental health intervention.
therapeutic relationship:  “If you are going to tak

Crosscutting Themes

Crosscutting Theme 1: DM HIsto M eet Specific Needs,
Not Replace Human Care

Findings emphasized that DMHI functions and content should
align with specific patient needs and that patients and staff must
perceive a benefit if they are to engage with a DMHI (n=34
studies; Individuals, Need; Table 4). Patients preferred DMHIs
with a clear aim, which did not try to do too many things
(Innovation: Complexity; Table 1). Several DMHI benefitscame
through clearly in reviewed studies (Innovation: Relative
advantage), including their value in being available anywhere
and anytime (n=37 studies), promoting autonomy (n=26),
facilitating self-awareness and memory (n=61), connecting
people with peers (n=29), and normalizing mental health
experiences (n=26; Innovation: Relative advantage). These
advantages contributed to perceptions that, if successfully
implemented, DMHIs could widen the reach of services.
Nevertheless, while patients and staff acknowledged that DMHIs
might enhance care in specific ways, they emphasized that they
should not replace human care (n=16; Innovation: Relative
advantage) and staff worried that the increasing emphasis on
DMHIs might detract from health services' ability to deliver
care (Inner setting: Mission alignment; Table 3).

Seeing the benefit of aDMHI in meeting their needs prompted
patients’ initial use and helped sustain use (Individuals: Need).
Studies (n=27) highlighted that patient needs may change over
time, depending on illness stage and symptom levels. Certain
DMHI content (eg, psychoeducation) and functions (eg,
symptom tracking) may be best suited to the needs of people
with recent onset illness or ongoing symptoms. Indeed, 3 studies
[54,120,121] testing DMHI use qualitatively reported
discontinuations due to improved mental health, as participants
no longer felt they needed the DMHI. Tailoring or customization
(Design; Table 6) allows DMHIsto be adapted for varied needs;
eg, different psychoeducation “levels,” staggered unlocking of
content based on users' evolving needs, or adaptive frequency
of symptom monitoring depending on symptom levels.

While staff considered some aspects of DMHIs (Innovation:
Relative advantage) aligned with their core“mission”, they saw
human contact as a central tenet of their mission that was
potentially undermined by DMHIs (Inner setting: Mission
alignment). Staff worried that “ patients woul d see using the app
system asareplacement for care, something it was not designed
to do” [76], and doubted DMHIs could be effective without a
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evidence-based, the biggest thing in every singleintervention...
is therapeutic relationship, so you are just removing the most
effective part” [33]. Such views could be a prominent barrier
to DMHI implementation, particularly for stand-alone or
minimally blended DMHIs. This underlines the importance of
clearly communicating the specific purpose of the DMHI, and
its limits, and reassuring staff that it is not intended to replace
them.

Crosscutting Theme 2: Human Support for DMHIs

Forty-nine studies highlighted human support as akey facilitator
of DMHI engagement (Individuals. Motivation;Table 4),
underlining aneed to align DMHI implementation with clinical
workflows. Reviewed studiesfound alack of compatibility with
current job roles and workflows (n=17), with DMHIs seen as
creating extra work in aready stretched teams (Inner setting:
Compatibility; Table 3) and as less important than other tasks
(Inner setting: Mission alignment). Clinicians did not want to
receive a“ constant stream of information” about patients[33].
They thought symptom monitoring-based DMHIs would
increase their responsibilities, and questioned who would
respond out-of-hours. Staff lacked timeto facilitate DMHI use,
found datafrom symptom-monitoring apps complex to interpret
(Innovation: Complexity; Table 1), and sometimeslacked digital
skills (Inner setting: Access to knowledge and information).

Data on types of support needed suggested that not all support
must be provided by someone clinically trained (Individuals:
Motivation). Support needs varied, depending on the
innovation’s or individua’s status on other CFIR constructs
(see CFIR codesin parentheses), but included: training in basic
digital skills (Individuals: Capability), recommending suitable
DMHIs, onboarding, managing technical difficulties (Design;
Table 6), support navigating DMHIs (Innovation Complexity),
ongoing coaching (Individuals: Motivation), moderation of
socia mediacomponents, and interpreting and triaging real-time
symptom data. Arguably, these tasks could be undertaken by a
suitably trained nonclinical staff member, with referrals made
to clinicians as needed (eg, when symptoms increase above a
predefined threshold, or risk isindicated). Similar observations
have prompted the idea of restructuring servicesto include new
job roles for DMHI facilitation (eg, digita navigator, peer
supporter). Reviewed studies did not test the implementation
of such roles within clinical services; although, many DMHIs
were successfully delivered by someone in an equivalent role
in aresearch context. Of 4 RCTs quantitatively examining the
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effects of support, 2 demonstrated significantly higher DMHI
engagement in peer-supported than unsupported trial arms
[121,134,135], 1 found a significant positive effect of brief
interviewer-facilitated symptom reviews on app adherence for
younger women (no significant overal effect [136]), and 1
found moderate effect sizes in favor of the supported group
[137] but was not powered to detect a significant difference
(Individuals: Motivation).

Six studies provided evidence regarding whom staff or patients
might prefer to deliver DMHI support (ie, clinicians or
nonclinicians). Studies with staff suggested a preference for
nonclinician support for initial onboarding [83], technical
[83,114,156], or peer-supported [114] aspects of DMHI use,
with input from a clinician or team leader for more clinical
aspects [114,157]. Patients expressed mixed views, with some
preferring support from a known clinician [68,157], but others
viewing thisasmore“intrusive” than nonclinician support [122].
Qualitative studiesreported that, aswell as overcoming practical
barriers (eg, poor digital literacy, technical difficulties, complex
DMHI layout), human connection helped address barriers like
low motivation and anxiety about DMHI use, and provided
accountability: “1’m going to see [coach]... within afew days,
and we were going to discussthis, then there was accountability,
| had to get some things done” [87]. Peer support was valued,
whether as a formal part of the intervention (peer facilitators)
or viasocial media (Innovation: Relative advantage), as peers
“...can relate to each other and they know what they’ve been
through” [54], and participants did “ not feel scared people will
judge you because they have been through the same thing and
will be supportive” [55].

Crosscutting Theme 3: Practical Helpsand Hindrances

Reviewed studies outlined practical factors that can help or
hinder DMHI implementation. Arising across CFIR constructs,
these factors tended to hinge on the principle that DMHI use
should be as low-effort as possible for users, and practical
barriers to access should be addressed.

To maximize engagement, DMHIs should ideally be free or
inexpensive to patients (Innovation: Cost; Table 1), use similar
formatsto everyday technology (eg, smartphone app), and allow
on-demand, out-of-hours use (Innovation: Relative advantage).
DMHIs should use straightforward language, be visualy
appeaing (Design; Table 6), minimize complexity, avoid
lengthy login processes, use an easy-to-navigate app or website
structure (shallow structure, <200 words/page), and be
compatible with users' own devices (Innovation: Complexity).
Patients found smartphone apps more convenient than computer
or SM Stext messaging systems, though apps must be thoroughly
tested to minimize technical difficulties (Design). Other design
elements to increase engagement included push-notification
reminders; gamification features (eg, badges for completed
tasks); automated feedback about symptoms or DMHI use (eg,
symptom graph, step count, and minutes DMHI used); and
tailored or varied content to minimize repetition.

These factors interact with each other. For example, tailoring
DMHIs may increase engagement, but can also increase
complexity, an engagement barrier. In turn, other factors, such
astraining and support, and individual capability (eg, cognitive
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ability and digital literacy) may moderate the negative effects
of complexity on engagement. Neverthel ess, even with training
and support, and high individual capability, more complex
interventions require more time and effort from users, making
disengagement more likely. DMHI design teams must weigh
the relative advantages and disadvantages of such interacting
factors.

Some engagement barriers could be mitigated given sufficient
resources. Lack of access to technology (Individuals:
Opportunity; Table 4) and lack of digital literacy (Individuals:
Capability) could be addressed, in theory, by providing devices
and training in how to use them. Although staff thought patients
would lose, damage, or sell devices, reviewed studies found
only an 11% loss of study-provided devices. Data security and
privacy concerns were frequently mentioned barriers; patients
were concerned about sensitive symptom data being disclosed,
due to the potential stigma associated with it. Measures to
protect data or mitigate the effects of datalossincluded the use
of pseudonyms, password protection, and the use of general
terms (eg, “illness”) rather than specific diagnoses.

Some broader practical barriers may be difficult for
implementation teams to address directly. These included the
lack of mobile phonesignal, publicly-funded smartphones being
too basic, lack of national guidelinesand policieson DMHI use
in health services (Outer setting; Table 2), aging computers,
poor bandwidth, no wireless connection in hospitals, poor
organizational support for IT developments, and lack of quiet
space (Inner setting; Table 3), patient time, or suitable
environment (Individuals: Opportunity).

Crosscutting Theme4: Inter actions Between Symptoms
and DMHI Engagement

Approximately one-third of quantitative analyses (18/52, 35%)
reported asignificant effect of symptoms on DM HI engagement
(Individuals: Capability; Table 4; Table S7 in Multimedia
Appendix 2). Among these, higher baseline positive, negative,
or cognitive symptoms were associated with lower DMHI
engagement. Qualitative data suggested that staff and patients
anticipated such a pattern (and so may recommend or agreeto
DMHI use accordingly), and some patients avoided DMHIs
due to experiencing difficult interactions between symptoms
and technology (eg, technology-related delusions or paranoia).
Findingsfor functioning and depression were more mixed, with
higher baseline functioning or depression sometimes predicting
higher and sometimes lower DMHI engagement. Qualitative
studies suggested that while symptoms of depression (eg, poor
concentration and motivation) may interfere with DMHI
engagement, low mood may prompt higher engagement for
some “because of a desire to find meanings and solutions for
their depressive symptoms’ [72]. No quantitative studies
examined the effects of relapse on engagement; qualitative
studies noted decreased DMHI use during relapse; however,
participants usually restarted DMHIs on remission. Some were
hesitant to (accurately) report symptoms via DMHIsfor fear it
may lead to more restrictive treatment (hospital admission and
increased medication).

Negative interactions between DMHIs and symptoms, or
perceived risk of such interactions, emerged as possible
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motivational barriers. Patients sometimes experienced DMHIs
as " deflating, confronting, or triggering,” reminding them how
unwell they were, or about their diagnosis, which could be
disheartening, “self-stigmatizing,” and often prompted
disengagement (Individuals: Motivation). There were numerous
guotations about this, across 10 studies; however, it was difficult
to tell how many participants were typicaly affected. While 1
study reported that half the sample felt negatively influenced
by logging their moods and symptoms 5 times per day [157],
in other studies with less intensive report schedules, very few
(1/27, 4%) participantsfound the DMHI to be confronting [88].
Relatedly, fear of relapse was a barrier to DMHI use. Staff and
patients anticipated that, by increasing awareness of symptoms,
DMHIswould heighten users' anxiety about deterioration, which
may worsen symptoms. In studies testing actual DMHI use,
there was qualitative [45,66,88,102] and quantitative [126]
evidence that fear of relapse and increased rumination about
symptoms prevented DMHI engagement but the proportion of
participants affected was unclear. Reviewed papers did not
typically report such negative reactionsto DMHI use(ie, finding
the DMHI “confronting,” or experiencing fear of relapse) as
adverse reactions in the context of formal AE monitoring
(Multimedia Appendix 2). Arguably, doing so would alow a
guantitative examination of how many participantswere affected
across studies.

Crosscutting Theme 5: Financial Provision for
Implementing DMHIs

There was scant empirical information across CFIR constructs
about the effects of financial provison on DMHI
implementation, probably because most studiesexamined DMHI
use in research studies rather than services. However, findings
implied that financia limitations concerning software
development and maintenance may indirectly reduce
engagement. One study noted that some partici pant-suggested
technical improvements were not possible due to financial
limitations [107]. Another noted that the look and feel of the
study app were considered “old school” but insufficient funding
precluded improvements [109] (Innovation: Cost; Table 1);
study authors highlighted the challenge of competing with
commercia apps: “It is difficult to obtain... funding at a level
that can compete with the funding that goesinto app design for
functionsthat peopleroutinely use... leaving [study app] looking
‘old school’” [109]. Others noted that, while patients prefer
freeto-use DMHIs (Outer setting: Financing;Table 2),
sustainable business models for maintaining evidence-based
DMHIs are often absent: “...apps that have been empiricaly
evaluated and devel oped in accordance with clinical guidelines
arerarely made available viathe app marketplace... Thoughtful
plans for commercialization and fiscal sustainability are
important, given respondents with BD endorsed free/low-cost
apps’ [47]. This statement was supported by a striking absence
of information from other reviewed studies about their intended
model for DMHI dissemination and implementation, except a
US-based study which mentioned costs were offset by the
service's hillable nature [110] and a Canadian study that
anticipated care provider networks would purchase DMHI
licenses [109].
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Some studies (5/150, 3.3%) listed costs associated with
delivering DMHIs in the research context, including web
hosting, softwarelicensing fees, texting fees, technical support,
and staff time for DMHI delivery. Financial provision for these
and other DMHI-associated costs will be key to scaling up
DMHI usein servicesbut was not directly discussedin reviewed
studies. Nevertheless, to maximize engagement with DMHIs
for psychosis or bipolar disorder per the cross-cutting themes
outlined above, considerable financial support would be
necessary, particularly to provide human support for DMHI use
(theme 2), to source or develop well-designed DM HIs that are
as low-effort as possible for users (theme 3), and to address
practical needs, such as digital poverty (theme 3).

Discussion

Principal Results

This systematic review found that patient and staff engagement
with DMHIs is likely to be strengthened by using DMHIs to
meet specific needs, not replace human care; providing human
support for DMHIs and considering compatibility with current
workflows; making DMHIsaslow effort as possible for patients
and staff, inquiring about common practical barriersto use (eg,
digital poverty or training needs) and addressing these where
possible; acknowledging interactions between symptoms and
DMHlIs, including motivational barriersand fear of relapse; and
ensuring appropriate financial provision to implement DMHIs
in line with these recommendations.

Comparison With Prior Work

Similar to the review by Aref-Adib et a [17] on DMHIs for
psychosis or bipolar disorder, most data were coded into CFIR
Intervention (149/175, 85.1% papers) or Individuals (137/175,
78.3% papers) domains, with very little covering Outer setting
(9/175, 5.1% papers) or Implementation process (5/175, 2.9%
papers). We found more datarelated to the Inner setting (20/175,
11.4% papers) than the previous review, with studies
highlighting a lack of compatibility with clinical workflows
(27/175, 9.7% papers) and lack of alignment with staff
perceptions of their clinical “mission” (5/175, 2.9% papers) as
important barriers to DMHI implementation. This difference
appearsto reflect progressin the psychosisand bipolar disorder
DMHI literature over the intervening years (Figure 1).
Workflow-related barriers are mentioned in reviews covering
DMHIs for common mental health disorders [21,158,159], a
literature which has achronological head-start on the equivalent
literature for psychosis and bipolar disorder.

Our finding that human support was a key facilitator of DMHI
engagement is consistent with previous reviews of factors
affecting theimplementation of DMHIsfor psychosisor bipolar
disorder [17,160], common mental heath problems
[11,21,158,161,162], and ameta-synthesis of staff views[158].
Relatedly, our review and others reported that clinicians
negative attitudes to DMHIs, resistance to change, and lack of
digital skillswere sometimes barriersto DMHI implementation
[17,158,163]. Nevertheless, such considerations are likely
eclipsed by a need for compatibility with clinical workflows
(which our findings suggest is currently absent; see Inner
setting: Compatibility). Restructuring services to include new
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“digital navigator” roles, alongside traditional clinical roles,
has been suggested as a model for implementing DMHIs in
mental health services[10,164], and meta-analysis showssimilar
effectiveness across DMHIs guided by clinicians and
nonclinicians [165]. Whether this model or any other service
model is used, staff members (clinicians and nonclinicians)
would need allocated time, training, and supervision to support
patients DMHI use [158], &l of which have financial
implications [166].

DMHIs are frequently cited as potential methods of extending
care in a cost-effective manner [167]. There is some empirical
evidence supporting this, albeit from DMHIstested in aresearch
context [ 168], but economic eval uations of mental health DMHIs
are rare [169]. Nevertheless, up-front costs of restructuring
services and ongoing costs of delivering DMHIs will likely be
substantial [17]. Few reviewed papers (5/175, 2.9%) directly
evaluated financial factors, but our findings highlight the
importance of considering staff-related costs and costs of
addressing engagement barriers (eg, dated-looking digital
interfaces; patients lacking suitable devices or skills). Without
financial investment, DMHI engagement will likely be poor,
potentially perpetuating existing treatment disparities[170,171].
More broadly, reviewed studies highlighted the difficulties of
developing evidence-based DMHIs against a background of
rapid technological advances and attractive but poorly evidenced
commercia apps. Hill et a [172] outlined similar issues in
relation to developing evidence-based DMHIs for common
mental health problems; they recommended that researchers
collaborate with industry partners to commercialize
well-evidence DMHIs, generating funds to cover ongoing
maintenance and development, and enhancing long-term
sustainability.

We found that mental health symptoms and DMHIs sometimes
interacted in ways that prevented DMHI engagement, which
echoes and expands on findings from the review by Aref-Adib
et a [17]. We found more evidence of motivational barriers
relating to increased rumination or fear of relapse (26/175,
14.9% papers) than that found in the previous review (1/26,
4%). We aso found that patients disengaged with DMHIs
because they found increased self-reflection and attention toward
negative emotional statestoo “ confronting,” which has not been
reported in previous reviews. Evidence from reviewed studies
did not allow an estimate of how many patients are affected by
these barriers. Future studies should consider examining such
reactions quantitatively, perhaps as part of formal AE
monitoring, to help future users make informed choices about
DMHI risks and benefits. More generally, our supplementary
analysis of safety reporting suggested that AE reporting warrants
considerably more attention, in line with recent findings from
other reviews[22,23,173] and recommendations regarding AE
monitoring and reporting for DMHIs for psychosis[174].

Strengths and Limitations of the Evidence Base

The reviewed literature contained a wealth of qualitative and
guantitative data outlining factors that may affect staff and
patient engagement with DMHIs for psychosis or bipolar
disorder. However, the current evidence base has important
limitations. First, most studies were conducted in traditional
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research settings rather than evaluating the process of
implementing DMHIsdirectly in health services. Consequently,
identified barriers and facilitators may not al transate and
generalize to care provision settings. Nevertheless, the review
provides an early indication of likely barriers and facilitators,
across the CFIR domains, enabling these to be considered when
designing future DMHIsand DMHI implementation strategies.
This information will also be valuable in highlighting key
implementation factors to prospectively examine in future
implementation studies. Second, most studies seeking health
professional views sought this information hypotheticaly (ie,
they asked staff, who had not necessarily already used DMHIs,
what they thought about using DMHIsintheir clinical practice,
in theory), whereas studies seeking information from patients
more often asked about actual experiences of DMHI use (ie,
they asked patients, who had already used a specific DMHI,
about what it was like to use that DMHI). Berry et a [175]
suggested that hypothetical views and actual experiences of
DMHIs do not aways align. Therefore, the difference in
methods between patient and health professional studies must
be kept in mind when considering the findings of this review.

Strengthsand Limitations of This Review

A key strength was the use of CFIR as a framework, alowing
examination of interactions between staff and patient barriers
and facilitators and wider contextual factors, and sensitizing us
to implementation factors that may not otherwise have been
identified in reviewed studies. Studies were identified using an
inclusive search strategy, with intentionally wide inclusion
criteria (eg, DMHI types, settings, and engagement indicators)
to allow examination of abroad range of barriersand facilitators.
However, the resulting studies were extremely heterogeneous,
precluding meta-analysis and potentially conflating resultsfrom
dissimilar studies. Likewise, thereview covered a21-year period
(2010 to 2021), spanning a time of great technological
advancement during which societal acceptance of DMHIs may
have changed considerably, adding further heterogeneity.
Finaly, we limited our search to the period before the
COVID-19 pandemic. Although this avoided COVID-19
pandemic—related heterogeneity, if the search had been
conducted | ater, findings rel ated to theimpacts of the COVID-19
pandemic on digital uptake (Outer setting: Critical incidents)
would likely have been prominent. We recommend that afuture
review should focus on mixed methods studies published since
the pandemic, to examine the shifting views of staff and patients
regarding potential barriers and facilitators of digita health
tools for psychosis and bipolar disorder in the intervening
period.

Conclusions

While DMHIs have a role in supporting those with psychosis
or bipolar disorder, intervention, individual, and contextual
factorsall impact uptake. To enhance engagement, DMHIs must
be simple, low effort, meet specific needs, and not be heralded
as a replacement for face-to-face care. Human support can
overcome engagement barriers related to motivation and
practicalitiesof DMHI engagement. Financia provisionislikely
to be key to sustainable DMHI implementation.
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