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Abstract

Background: Although digital mental health interventions (DMHIs) offer a potential solution for increasing access to mental
health treatment, their integration into real-world settings has been slow. A key reason for this is poor user engagement. A
growing number of studies evaluating strategies for promoting engagement with DMHIs means that a review of the literature
is now warranted. This systematic review is the first to synthesise evidence on technology-supported strategies for promoting
engagement with DMHIs.

Methods: MEDLINE, EmbASE, PsycINFO and PubMed databases were searched from 1 January 1995 to 1 October 2021.
Experimental or quasi-experimental studies examining the effect of technology-supported engagement strategies deployed
alongside DMHIs were included, as were secondary analyses of such studies. Title and abstract screening, full-text coding
and quality assessment were performed independently by two authors. Narrative synthesis was used to summarise findings
from the included studies.

Results: 24 studies (10,266 participants) were included. Engagement strategies ranged from reminders, coaching, persona-
lised information and peer support. Most strategies were disseminated once a week, usually via email or telephone. There
was some empirical support for the efficacy of technology-based strategies towards promoting engagement. However, find-
ings were mixed regardless of strategy type or study aim.

Conclusions: Technology-supported strategies appear to increase engagement with DMHIs; however, their efficacy varies
widely by strategy type. Future research should involve end-users in the development and evaluation of these strategies
to develop a more cohesive set of strategies that are acceptable and effective for target audiences, and explore the mechan-
ism(s) through which such strategies promote engagement.
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may be unable, or unwilling, to access them. The increasing
investment in developing new models of care that harness
advancements in technology is evidence of a widespread
belief that leveraging technology is core to being able to
meet the demand for mental health services into the future.’

Despite the potential of DMHIs to address access to
service gaps and/or enhance existing treatments, we are
yet to see the routine integration of these interventions in
health, education and community settings where they can
reach individuals in need.”® This implementation lag is,
in part, because clinicians will require stronger evidence
that DMHIs work before these are offered as part of
treatment-as-usual, and in part, because the evidence sug-
gests that user engagement is typically poor.”'® A recent
meta-analysis of 10 randomised controlled trial (RCT)
studies found that approximately only 30% of users com-
pleted 75% or more of their assigned DMHL'' Another
meta-analysis that examined intervention attrition rates in
11 RCTs found that participants assigned to the DMHI
were more likely to drop out the intervention than those
assigned to a waitlist or attentional control group.® Given
that engagement is a core component of the effectiveness
of DMHIs,'>™"* solving how to improve barriers to engage-
ment is an important focus if we are to see DMHISs inte-
grated routinely into real-world settings."”

In recognition of issues of low engagement with digital
interventions, there has been an increase in the number of
studies examining the efficacy and acceptability of different
engagement strategies over the past 10 years.'® This
research can be broadly classified into two categories.
One group of studies has investigated the efficacy of
various features within digital interventions themselves
that could promote engagement. These features are gener-
ally grounded in principles of persuasive system design
(PSD) — a framework that has been used to guide the
design of technology-based services aimed at changing
users’ attitudes or behaviours'”'® — or incorporate game-
like strategies aimed at encouraging user interactivity and
continued intervention use.'® The other group of studies
has examined the utility of technology-supported strategies
which are not part of the digital intervention but implemen-
ted alongside the latter. These strategies generally include
reminders, feedback, coaching and peer support delivered
to users via the Internet (e.g. email, web-based software)
or telephone (e.g. call, text message), with dissemination
usually managed by a healthcare professional or an auto-
mated system.'®?® The present review focuses on this
latter group of strategies because greater empirical attention
has already centred on the first group of strategies.'”'®

To date, only one systematic review by Alkhaldi and
colleagues'® has examined the effectiveness of external
technology-supported strategies in promoting user engage-
ment with digital interventions aimed at improving either
physical or mental health. They found that technology-
supported strategies showed modest effects in promoting

engagement compared to when no strategies were
employed, as indicated by app-obtained engagement
metrics such as the number of completed modules or activ-
ities, number of features accessed, number and frequency of
log-ins or page views or time spent. However, as only eight
of the 14 digital interventions included in that review were
specifically targeting mental health, it was difficult to draw
conclusions about the role of these strategies in improving
engagement among interventions addressing mental health.
Users with mental health problems may find it difficult to
remain engaged with interventions as a result of mental
fatigue and heightened stigma-related concerns.?'
Strategies that may work for users of digital interventions
targeting physical health might not be generalisable to
users of DMHIs. Evidence of the effectiveness of engage-
ment strategies in the context of DMHIs remains inconclu-
sive on the basis of prior reviews. A review of the current
state of evidence is therefore warranted. By focusing on
DMHIs only, this study extends on prior reviews of this
general topic area. The specific aims of this narrative
synthesis are to: (i) provide an overview of the types of
technology-supported engagement strategies used to promote
engagement with DMHIs, and (ii) describe the effectiveness
of these strategies in promoting engagement.

Method

This study adheres to the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) report-
ing guidelines** and is registered with PROSPERO
(CRD42020209380).

Search strategy

Four databases were searched from 1 January 1995 (when
the first journal of internet interventions was published) to
1 October 2021: MEDLINE, EmBASE, PsycINFO and
PubMed. The initial search strategy was built using
Medical Subject Heading (MeSH) terms and keywords
from a test set of five papers meeting study inclusion criteria
that were obtained via manual search. Search terms were
centred around four conceptual blocks: (i) engagement/
adherence, (ii) digital interventions, (iii) mental health and
(iv) study design. The final search strategy (refer
Supplementary Material, Appendix 1) was developed and
tested in MEDLINE. It achieved 100% sensitivity against
the test set and was subsequently adapted for use in the
other databases. Articles in languages other than English
and grey literature were excluded.

Screening and selection

All citations were downloaded to Endnote X9 (Thomson
Reuters) and duplicates were removed. Screening (titles
and abstracts, and full text records) was conducted by two
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authors (DZQG and LM). Discrepancies were resolved
through discussion at each stage and, where necessary, a
third author (MT) was consulted. Inter-rater consensus for
full text screening was acceptable (k =0-80, p<0.01).

Inclusion criteria

Experimental (e.g. RCT, micro-randomised trial) or
quasi-experimental studies which compared levels of
engagement (operationalised as: the percentage of partici-
pants attaining a certain level of completion specified by
the study authors; number of activities/modules completed;
number and frequency of log-ins/site visits/page views; or
time spent logged on) between DMHI users who received
an engagement strategy with another group of users who
do not receive that strategy were included. Studies that
tested variations of a particular strategy (e.g. different
types of reminder messaging), or explored the cumulative
effect of multiple strategies were also included. Studies
with three or more treatment arms were eligible if they com-
pared the effectiveness of (i) multiple types of engagement
strategies, or (ii) alternative variations of one specific
engagement strategy (e.g. types of text messaging content).

Exclusion criteria

To improve comparability, we excluded studies examining
interventions that (i) were aimed at helping caregivers or
health professionals care for individuals with mental
health difficulties, (ii) consisted only of information or self-
management activities (e.g. journal, mood tracking) without
any therapeutic content, or (iii) delivered by other digital
media (e.g. fully text-based interventions, pre-recorded
videos, DVD).

Studies were also not eligible if engagement strategies
were examined in relation to non-digital interventions, if
digital interventions did not primarily target mental health
outcomes, or if engagement with DMHIs was measured
using subjective methods (e.g. self-reported use) rather
than objective methods (e.g. usage-related information
that is digitally recorded on an app or digital device at the
source of its origin).

Participants

There were no restrictions on characteristics pertaining to
participants (e.g. age, race, gender), population (e.g. adult,
youth) or setting (e.g. clinical, community).

Interventions

DMHIs had to deliver manualised therapeutic content via a
technology-based medium such as the Internet or smart-
phone. There were no restrictions on mental health condi-
tion(s) targeted by DMHIs. Restrictions on the

characteristics of DMHIs have been covered in the exclu-
sion criteria.

Comparators

Comparator groups for eligible studies were those in which
participants received one of the following: (i) little or no
engagement support, (ii) engagement strategies that were not
delivered using technology (e.g. face-to-face human support,
physically mailed reminders) or (iii) alternative variations of
a specific technology-supported engagement strategy.

Outcomes

The main outcome of interest was engagement with the
DMHI, measured objectively as the number of features
accessed, number of sessions/activities completed,
number and frequency of log-ins/visits, time spent on the
DMHI, completion/non-completion rates and rates of
adherence to prescribed levels of use. Reports of one or
more of these metrics are considered collectively as
engagement.

Data extraction

Data from the included studies were extracted and recorded in
a custom spreadsheet created using methods described in the
Cochrane Handbook for Systematic Reviews of
Interventions.”> Key study information extracted included
the following: (i) study design, (i) characteristics of the
study sample, (iii) characteristics of the DMHI, (iv) character-
istics of the engagement strategy, (v) how engagement was
measured and (vi) main study findings. One author
(DZQG) extracted and recorded data for all the included
papers. This was subsequently verified by another author
(LM). Any disagreements were resolved through discussion,
and if no consensus was achieved, a third author (MT) was
consulted. Corresponding authors of studies were contacted
by email for any clarification or missing information.

Risk of bias

The Cochrane Collaboration’s Risk of Bias 2 (RoB2)** and
Risk Of Bias in Non-randomized Studies — of Interventions
(ROBINS-I)*® tools were used to assess the risk of bias for
RCT and non-RCT studies, respectively. Each of the five
risk domains of the RoB2 was scored against a three-point
rating scale corresponding to a low, unclear or high risk of
bias. Each of the seven risk domains of the ROBINS-I was
scored against a four-point rating scale, corresponding to a
low, moderate, serious, or critical risk of bias. Risk of bias
ratings was conducted independently by two reviewers
(DZQG and LM). Discrepancies were resolved through
discussion.
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Results

Figure 1 summarises the systematic search process. The search
yielded a total of 11,066 papers. Following the removal of
duplicates, the titles and abstracts of 6248 papers were screened
for inclusion. Following this, 55 papers were identified as
potentially eligible and underwent full-text screening. A total
of 24 papers were eligible for inclusion; 31 papers were
excluded at the full-text screening stage for the following
reasons: 22 papers did not empirically evaluate the effect of
an engagement strategy; five papers tested engagement strat-
egies for non-DMHI interventions; one study did not contain
data on the post-intervention effects of the engagement strat-
egy; one study used subjective self-report engagement mea-
sures; one study did not measure engagement; and one study
was a protocol.

Included studies

Characteristics of the included studies are shown in Table 1.
The 24 included papers contained data from 23 unique
studies (N = 10,266 participants); 15 studies (62.5%) were
published within the last five years (i.e. since 2016). Total
sample sizes of individual studies ranged from 25 to 4561
participants (Median =168). Most studies were RCTs (n
=20, 83.3%). Two employed quasi-experimental
designs.”’>* Finally, two studies employed a micro-
randomised trial (MRT) design on the same study
sample.30’31 In MRTs, individuals are randomised many
times over the duration of the study with the aim of exam-
ining whether the effect of the treatment component(s) of
interest varies given the individual’s context at each point
in time.>®

[ Identification of studies via databases and registers ]
'
Records identified from: ?;Zcéﬁ rfamoved before
5 Databases (n = 11,062) -
= ! _ Duplicate records removed
8 - Medline (n = 4,081) (n=4818)
= - PsycINFO ('1 = 240) > - Removed by automation
c - EmBase (n = 1,418) tools (n = 4,729)
3 - PubMed (n = 5,323) ’
= oy - Records removed by
Hand search (n = 4) human (n = 89)
|
Records screened Records excluded
—>
(n =6,248) (n =6,193)
Reports sought for retrieval Reports not retrieved
o (n=55) ' (n=0)
ic
O
2
: I
(7]
I Reports excluded (n = 31)
ReBorts assessed for eligibility - did not evaluate engagement
(n=259) strategies (n = 22)
- tested strategies on non-DMHI
interventions (n = 5)
- no post-intervention data (n = 1)
- measured engagement using
self-report (n = 1)
- did not measure engagement
(n=1)
- study protocol (n = 1)
Studies included in review
(n=24)
Reports of included studies
(n=24)

Figure 1. PRISMA flow diagram of the study selection process.
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17 studies evaluated the effectiveness of a singular
engagement strategy relative to either a non-technol-
ogical engagement strategy’? or with no engagement
strategy. > —29-32730.39-4143.44.4649 Qv studies explored the
incremental effect of an additional engagement strategy on
top of an existing engagement strategy.’¢->740-4243:45.48 gjy
studies investigated characteristics of engagement strategies
that may be potentially associated with their effectiveness.
These included opt-in flexibility (allowing clients to opt
in or out of receiving the engagement strategy),”*’ feed-
back response rate,*® time of delivery,’' type of content™
and mode of delivery.>*

Risk of bias assessments

Risk of bias ratings for each study is provided in
Supplementary Material (Appendix 2). Among the 20
RCTs, 13 studies (65.0%) had a low risk of bias relating to
randomisation sequence and allocation concealment. Eight
studies (40.0%) had greater than low risk of bias in deviations
from the intended intervention. 14 studies (70.0%) had a low
risk of bias pertaining to incomplete outcome data. All studies
were rated to be at low risk for bias from outcome measure-
ment issues. Notably, only one study was rated to have a low
risk of bias for selective reporting because the other studies
did not have a published trial registration or protocol with
an a priori statistical analysis plan. The four non-RCT
studies were each assessed to have an overall risk of bias
rating of “moderate” using the ROBINS-I tool, indicating
that they were methodologically sound despite not having
the same level of rigour as a high-quality RCT.

Characteristics of DMHIs

DMHIs targeted a range of mental health symptoms. The
primary treatment targets of DMHIs in most studies (19
studies; 79.2%) were symptoms of depression (13 studies;
54.2%), anxiety (7 studies; 29.2%) and general psychological
distress (6 studies; 25.0%). In the remaining five studies
(20.8%), DMHIs targeted specific mental health conditions
including social phobia (two studies), bipolar disorder (two
studies) and bulimia nervosa (one study). The average length
of the intervention was 10.9 (SD=6.93) weeks. 54.2%
(13/24) of the studies collected follow-up data on mental
health outcomes. Among these studies, the average follow-up
period was 21.6 (SD = 13.3) weeks post-intervention.

Characteristics of technology-supported engagement
strategies

Type. The strategies tested in the eligible studies can be
broadly classified into four categories based on content:
(i) brief reminders to use the app or notifications of new
content to access;?’*34142:45.46.4849 (34 tajlored sugges-
tions, information or feedback based on participants’

baseline mental health information and/or intervention
usage characteristics;>-28731-33-41-43 (iii) peer
support;>**>*7 and (iv) use of coaching techniques to
increase user motivation, encourage DMHI use, facilitate
learning and application of skills, provide feedback, or
resolve problems impeding progress,*¢~40:43-45:47

Mode of dissemination. Most engagement strategies
were disseminated to users via internet-based platforms
such as emaijl?62%29:37:38:4041.44.46:49 1 telephone
calls ?7-34736-39-40:42.4398 Three studies used online discus-
sion forums,*>*>*7 three studies used text messages or
in-app notifications.*>*"*> Finally, two studies based on
the IntelliCare suite of apps used a companion recom-
mender app to provide suggestions on app(s) that users
could consider exploring.*>** There was no clear pattern
suggesting that certain types of strategies tended to be dis-
seminated via a specific modality.

Frequency of dissemination. Nearly all studies utilised
engagement strategies at regular intervals throughout the
duration of the DMHI. The frequency of strategy dissemin-
ation ranged from once a day to once every two months.
Most strategies were used once a week. Studies evaluating
strategies that involved coaching® *>*7 tended to engage
users between two and three times a week. Strategies that
were delivered via the telephone tended to engage users
at a frequency of less than once a week.>”**3¢3°

Source of dissemination. Engagement strategies in 17
studies involved human dissemination. These were mostly
overseen by trained mental health professionals, laypersons
or coaches,?829-32:35-3942-47  (yper personnel, such as
research assistants, were responsible for this process in
the remaining studies.’’***® The use of automated
systems to disseminate engagement strategies was
employed in 10 studies®®-30-31-33:40-43.45.49

Effectiveness of strategies towards promoting
engagement

Findings pertaining to the effectiveness of the engagement
strategies for each study can be found in Table 2.

Overall findings. Most studies (14/24) were RCTs that
examined the efficacy of a strategy on DMHI engagement
by comparing a singular engagement strategy of interest
against a no-strategy comparison group. Seven studies
reported higher levels of engagement in the strategy
group relative to the no-strategy group on one or more
measures of engagement.’2>>36434447499 The remaining
seven studies reported no differences between the strategy
and no-strategy groups across all measures of
engagement, 2625235394146

Reminders. Eight studies investigated the efficacy of
reminders in promoting engagement with DMHIs. Most
delivered reminders by telephone call?’>**>*%*® than by
email.*'***? Four studies evaluated the effect of reminders
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engagement compared to a no-strategy control group. Of
these, one study reported higher completion rates in the
reminder group than the control group.*® The other three
studies found no differences with their respective control
groups in relation to online page views,”> number of
modules/sessions completed®>*® or overall completion
rates.*'"*® Three studies examined the incremental effect
of telephone-delivered reminders on engagement. Of
these, two reported higher completion rates among users
who received telephone reminders in addition to email
prompts>”*® while the remaining study found no incre-
mental effect of telephone reminders over automated mes-
sages on rates of module completion and treatment drop
out.*?

Coaching. Eight studies investigated the efficacy of
coaching-based strategies in promoting engagement with
DMHIs. Coaching was provided by trained practitioners,
postgraduate students or peers with lived experience, and
delivered to recipients via email, text message or telephone
call. Five studies evaluated the effect of coaching on
engagement compared to a no-strategy control group. Of
these, three studies reported that coaching resulted in a
greater amount of intervention content being accessed*’
or completed.*®** One study found that coaching had no
effect on the number of sessions completed.” Finally,
one study reported mixed findings where coaching
appeared to increase the amount of content accessed, but
not the total number of sessions completed or duration
over which the DMHI was used.*’ One study found no evi-
dence of incremental gains in either the number of sessions
completed or completion rates when telephone-based
coaching was used in addition to email prompts.*® Two
studies investigated whether increasing the response rate
and allowing user flexibility influenced the effect of email-
based coaching.’’® There were no differences in the
number of lessons accessed and app log-ins regardless of
whether therapists responded to users’ emails within one
business day, or on a specific day every week.*® In addition,
users who were allowed the flexibility to opt into email-
based therapist coaching had fewer log-ins, lower comple-
tion rates and spent less days using the DMHI relative to
their counterparts who were assigned to receive coaching
from the beginning of the intervention.>’

Personalisation. Eight studies investigated the efficacy
of personalised information in promoting engagement
with DMHIs. All studies offered feedback or suggestions
based on users’ past programme use or individual context.
These were delivered via in-app push notifications,*!+3343
email,”®? internet-based platform®® and text message.*’
Four studies evaluated the effect of tailored feedback on
engagement compared to no-strategy. Of these, two exam-
ined the use of a recommender app intended for paired use
with a DMHI, finding that the recommender app was effect-
ive in promoting more frequent and more sustained DMHI

use over time.>>** The other two studies which investigated

the use of email-based therapist feedback both reported no
effect on the number of lessons or modules completed.?®*°
One study examined the incremental effect of personalised
brief text messages in addition to automated weekly emails;
the findings did not yield any evidence supporting the incre-
mental utility of text messages across different intervention-
related activities such as video views and challenge points
scored.*’ One study found that a brief engagement interven-
tion, used in addition to reminders, had no incremental
effect on the number of modules started or completed.?
Finally, two studies investigated whether the time of dis-
semination and type of content (suggestions vs. insights)
of tailored health messages influenced their effectiveness
in nudging users to engage with a workplace mental
health app. In general, users were more likely to engage
with the app when they received a health message than if
they had not received it, regardless of the time of day;
notably, messages sent in the early afternoon on weekends
were most likely to elicit app engagement.”' As for message
content, tailored suggestions were approximately 3.5 times
more likely to lead to app use than tailored insights;
however, tailored insights were more effective than sugges-
tions at eliciting app engagement among users who used the
app more often.>”

Online Support Groups. Two studies investigated the
efficacy of guided online support groups in promoting
engagement with DMHIs. One study found that users
assigned to weekly facilitated online discussion group had
higher numbers of app log-ins, modules completed and
page views relative to their counterparts who did not
receive any strategy.’> The other study reported no incre-
mental effect of an online support group over automated
email reminders in relation to the number of videos
viewed and challenge activities completed on the
intervention.*’

Discussion

This systematic review is the first to describe the character-
istics of technology-supported strategies used to promote
engagement with DMHIs and summarise findings pertain-
ing to their efficacy. Engagement strategies generally
involved coaching, reminders, personalised information
and peer support. Most strategies engaged users throughout
the intervention period through email, online forums,
mobile apps or phone calls at regular intervals — usually
at least once a week. Characteristics of the strategies
reviewed in this paper were similar to those in the studies
reviewed by Alkhaldi and colleagues.'® Overall findings
from the narrative synthesis indicated that evidence for
the efficacy of technology-supported strategies in promot-
ing engagement with DMHIs was inconclusive. Our
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findings also do not support the view that the use of mul-
tiple strategies has an additive effect on engagement. In
addition, the results reported for each group of similar strat-
egies were mixed. Thus, there is no evidence that a specific
strategy or group of strategies is relatively more efficacious
in promoting engagement than others. This contradicts pre-
vious research suggesting that human-centred strategies
delivered by trained healthcare professionals, such as
coaching or telephone calls, improve user engagement.!

Studies that did not find support for the efficacy of their
engagement strategy furnished several explanations for
their findings. Suboptimal matching of strategies to client
needs or preferences consistently emerged as a possible
factor that may have hindered their effectiveness. For
example, users may not have accessed strategies as
intended if these were not delivered via users’ preferred
medium.***'** Users might also be less likely to connect
with strategies pitched at a level that was not commensurate
with their mental health needs.*® In particular, reminder-
based strategies may have been frowned upon by some
users who perceived them as controlling® or lacking emo-
tional validation.*® Apart from one study,?® there was no
information on whether prospective users of the digital
interventions were involved in developing these strategies.
This absence of end-user perspectives in the design process
may have had a negative impact on the potential efficacy of
the strategies examined.

The studies reviewed identified a number of context-
ual factors that could have influenced the observed
effects of engagement strategies. Although intended
users of a given DMHI may have similar mental health
needs, it is expected that they will differ in their prefer-
ences for the type of strategy received.®' As a result, it is
difficult to control the myriad of possible ways in which
users could respond to the same strategy. For instance,
engagement strategies may be successful for increasing
help-seeking motivation; however, motivation may not
necessarily translate into engagement with the digital
intervention.*"*** Some strategies, such as those deliv-
ered via telephone call, may inadvertently provide
users with convenient opportunities to discontinue with
the DMHI or the research study.>® Finally, levels of
DMHI engagement in the intervention and control con-
ditions were high in some studies,zg’43 and this may
have created a ceiling effect which made it difficult to
detect meaningful gains in engagement that can be
attributed to the strategy.

There were several variables not discussed by the
studies reviewed that could have influenced engagement
instead of the strategies evaluated. First, it is plausible
that interactive features built directly into DMHIs for the
purpose of encouraging user interaction might contribute
more to engagement than the strategies discussed.'’
However, a recent meta-analytic review found that the

number of in-built design elements in mHealth interventions
for depression and anxiety was not positively associated with
engagement.'® The studies also did not discuss the extent to
which user satisfaction with the DMHIs may have influenced
engagement findings. This is important because user satisfac-
tion with the content and design features of a DMHI may be
positively associated with engagement.”? Thus, it would not
be possible to establish the effectiveness of a technology-
supported engagement strategy if used in conjunction with
a DMHI with poor user acceptability ratings. Following up
with users who drop out of these interventions is needed to
better understand the factors which might predict loss of
engagement among the intended users for specific DMHIs.
These insights might then be subsequently incorporated in
the development of engagement strategies.

Implications

Several implications can be drawn from the findings of this
review. As is the case with mental health interventions, the
results suggest that there is no one-size-fits-all approach to
promoting engagement with DMHIs. Tailoring of charac-
teristics to match user’s needs, preferences and profile is
critical towards designing engagement strategies that are
acceptable and effective. Two recent research strands that
have emerged in the digital mental health space are
focused on identifying user-specific characteristics™ and
intervention-specific features'® associated with engage-
ment. Results from such studies can be applied to the
context of engagement strategies, so as to guide the
design and development of strategies that are acceptable
and effective to specific groups of users.

This review also highlighted two research gaps that future
studies on engagement with DMHIs are recommended to
address. First, research aimed at elucidating the mechanism(s)
through which engagement strategies increase use with
DMHIs is scarce. This was noted by some studies in this
review. >’ A recent review looking at barriers and facilitators
of engagement with DMHIs and which included 208 studies
highlighted that user-specific factors such as having a sense of
self-efficacy, insight to their own condition, feeling that the
intervention is a good fit for their needs and being able to
connect with others are key factors that nudge users towards
engaging with these interventions.’” Thus, subsequent evalua-
tions of engagement strategies should collect data assessing
one or more of these potential facilitators. Also, future
studies should strive to measure the extent to which a strategy
was accessed by users. This is necessary as a manipulation
check for treatment group(s) receiving the strategy and facil-
itates identification of potential dose—response associations
between a given strategy and user engagement.

The existing literature is replete with examples of
poorly conceptualised health research yielding outcomes
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of little use in meeting user needs.>*>> Collaboration with
end-users should therefore constitute an essential part of
the design, development and evaluation of engagement
strategies for DMHIs. In the past few years, there has
been growing recognition of the value of user input in
the development of mental health technologies. In par-
ticular, principles of co-design — a participatory design
approach whereby health professionals and end-users col-
laborate as equal partners — are increasingly being
adopted in the design and development of digital mental
health technologies, especially for younger users.’®’
There is some evidence that employing co-design
approaches in the design and development of digital tech-
nologies may improve engagement by intended users. A
pilot evaluation of iBobbly — an mHealth intervention
that helps indigenous young people in Australia manage
suicidal thoughts — found that 85% (34/40) of study par-
ticipants completed all of the app’s learning modules.”®
Another example of an app co-developed together with
young people with lived experience of mental health dif-
ficulties is SPARX (Smart, Positive, Active, Realistic,
X-factor thoughts).”® Evaluation of SPARX revealed
decent levels of engagement — close to 90% of partici-
pants completed over half of the modules, and 60% com-
pleted all modules.’® Notwithstanding, the use of
co-design methods may not always have a positive
impact on user engagement. For instance, one study in
this review*® developed its strategy using a rigorous
co-design process but found no effect relative to a
no-strategy comparison group on all measures of engage-
ment; however, the low overall engagement rates for the
DMHI in that study suggest that engagement may be dif-
ficult to change if users do not find the intervention suffi-
ciently engaging to begin with. In summary, the role of
co-design in developing digital technologies is an emer-
ging field with promising areas for further investigation.”®
Evaluating the impact of co-design processes on the effi-
cacy of engagement strategies for DMHIs will be essen-
tial for establishing their value in this context.

Limitations

Our study had several limitations. The studies reviewed
differed in many ways, such as the type of strategy
used, type of DMHI that strategies were used in conjunc-
tion with, type of engagement metrics used and research
methodologies employed to assess efficacy. The strat-
egies reviewed also differed from one another in terms
of their characteristics. Due to these sources of between-
study variation, exploring aggregated levels of efficacy
using meta-analysis was not feasible. In addition, the
number of studies that explored the effect of multiple
strategies or specific characteristics within individual
strategies was small, thereby preventing conclusions
from being drawn. In addition, the systematic search did

not include non-English language papers and grey litera-
ture. Thus, the risk of publication bias was not minimised.
Notwithstanding, the earlier review by Alkaldi and col-
leagues'® noted that engagement with DMHIs is an emer-
ging field of research where both positive and null
findings are equally valued.

The lack of conclusiveness in the study findings may
partly be due to the broader challenges associated with
operationalising engagement with digital interventions.
As a result, there was considerable variation in the types
of indicators used to measure engagement. The studies
reviewed mostly employed system usage data (e.g.
modules completed, logins, time spent in app) as indicators
of engagement. These indicators are objective and tangible
measures of digital technology use, and analysis of usage
patterns may reveal relationships between engagement
and outcomes.%° However, they may not account for user-
specific factors — such as motivation to change, actual
interaction with content and offline application of content
in everyday life — which may be predictive of client out-
comes rather than technology usage per se.’! As a result,
it has been proposed that valid measures of engagement
incorporate objective usage combined with subjective
user experience elements.®’ Establishing the construct val-
idity of engagement is a critical area of research requiring
further investigation in order to elucidate the role of
engagement in digital interventions.®® Achieving a clear
operational definition of engagement is an essential precur-
sor for the standardisation of engagement-related outcome
measures. In addition, future studies should also report on
follow-up time points. Collectively, these steps should
increase the pool of data for future meta-analyses that
will help to establish the effectiveness of engagement
approaches.

It was not possible to discuss the efficacy of engagement
strategies in relation to differences in health condition. The
mental health conditions of participants in nearly all studies
were not established using formal diagnostic criteria, and
there was no way to validate differences in the severity of
conditions. Future studies should endeavour to account
for these differences in developing engagement strategies.
Specifically, users with more complex or severe psycho-
pathology might require more simple tasks/content that
minimise cognitive burden, while users with milder symp-
toms may have the capacity to participate in a wider range
of interactive content or activities.

Finally, it is noteworthy that all of the studies reviewed
were conducted prior to the coronavirus (COVID-19)
pandemic. It is possible that the increased mental health
burden brought about by COVID-19 may have affected
how people engage with DMHIs, given the greater need
for mental health support that has stemmed from this
global health crisis. A further review of engagement
with DMHIs will be warranted in future when more
studies undertaken following the pandemic are published.
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Conclusions

Strategies to improve engagement with DMHIs are
undoubtedly needed if their benefits are to be fully realised.
Our findings show that technology-supported strategies
deployed alongside DMHIs could be effective in promoting
engagement with the latter. However, more evaluation
studies are needed before definitive conclusions can be
drawn. Given that the lack of user input may account for
the mixed findings observed across studies, it is recom-
mended that future efforts to improve engagement with
DMHIs involve end-users in the development of engage-
ment strategies. Other areas for future research include
refining the construct validity of engagement, measuring
the extent to which strategies are accessed by users, explor-
ing possible mechanisms through which the strategies of
interest bring about engagement and evaluating the
impact of co-design methods in developing effective
engagement strategies for DMHIs.
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