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Background: Routine outcome monitoring (ROM) has been implemented across a

range of addiction treatment services, settings and organisations. Mutual support groups

are a notable exception. Innovative solutions are needed. SMART Track is a purpose built

smartphone app designed to capture ROM data and provide tailored feedback to adults

attending Australian SMART Recovery groups for addictive behaviour(s).

Objective: Details regarding the formative stage of app development is essential, but

often neglected. Improved consideration of the end-user is vital for curtailing app attrition

and enhancing engagement. This paper provides a pragmatic example of how principles

embedded in published frameworks can be operationalised to address these priorities

during the design and development of the SMART Track app.

Methods: Three published frameworks for creating digital health technologies

(“Person-Based Approach,” “BIT” Model and IDEAS framework) were integrated and

applied across two stages of research to inform the development, design and content

of SMART Track. These frameworks were chosen to ensure that SMART Track was

informed by the needs and preferences of the end-user (“Person-Based”); best practise

recommendations for mHealth development (“BIT” Model) and a collaborative, iterative

development process between the multi-disciplinary research team, app developers and

end-users (IDEAS framework).

Results: Stage one of the research process generated in-depth knowledge to inform

app development, including a comprehensive set of aims (clinical, research/organisation,
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FIGURE 2 | Stage one findings used to inform app development, as a function of theoretical model.
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feedback represents an important opportunity for improving
understanding of participant outcomes within SMART Recovery
(research/organisation aim).

IDEAS Framework: “Empathise”
Key factors with the capacity to influence participant engagement
(thereby perceived utility) of the app are outlined in Figure 2 (see
also Supplementary Table 1). Participant feedback and research
findings highlighted that trust in the app is of paramount
importance. From this it was concluded that the rationale for data
collection (and how data will be used, stored, and protected)must
be made clear and the relevance to the individual highlighted.
The development work also highlighted the importance of
ensuring that the app is experienced as unobtrusive and that
it both complements and reinforces what people are already
doing to support their recovery (e.g., group attendance, working
towards meaningful goals, self-management skills). Furthermore,
it must be “easy” (to download, set up, navigate and use), user-
friendly (e.g., non-stigmatising language, language that is simple,
concrete, confident and helpful) and encouraging (e.g., “celebrate
successes”). As SMART Recovery group facilitators are central
to the conduct of groups, it became apparent that participant
engagement may be compromised if the app is perceived by
facilitators as unhelpful or disruptive. To support the longevity
of the app, team discussions and expert input highlighted the
importance of developing the app with future platforms in mind.

IDEAS Framework: “Specify”
The behaviour of interest targeted by the ROM and feedback app
is regular self-assessment of progress. To enhance the perceived
relevance and utility of the app to SMART Recovery participants
our preparatory work demonstrated that the target content
for self-assessment must be experienced by participants to be
meaningful. Accordingly a range of behaviours and experiences
were included to reflect the diversity of SMART Recovery
participants. ROM questions were drawn from validated self-
report instruments [e.g., Substance Use Recovery Evaluator
(66); K-10 (67, 68); Screener for Substance and Behavioural
Addictions (69)]; and as needed, wording was modified in line
with participant feedback. Further details are available in the
published protocol (63).

IDEAS Framework: “Ground”
To optimise the likelihood that participants would be willing
to engage in regular self-assessment, this project drew from
the program principles of SMART Recovery Australia (SRAU)
(70) and insights from Self Determination Theory (71) and
Social Control Theory (72). Specifically, we sought to ensure
that the app complemented what participants were already doing
to support their recovery. Accordingly, guided by the program
principles of SRAU, SMART Track was developed so that it could
be used alongside SMART Recovery group participation as a way
of enhancing competence and confidence (“self-management”);
facilitating meaningful discussion with peers (“mutual aid”)
and supporting individual recovery goals (“choice”). Consistent
with these principles, Self-Determination Theory highlights
the importance of utilising competence, positive emotional

experience and autonomy to motivate desired behaviour(s) (71).
Finally, drawing from Social Control Theory, as connexion with
others motivates “desirable” behaviour [e.g., via modelling and
accountability (72)] we also sought to include features that would
support connexion with and learning from others (e.g., lived
experience storeys and prompts for participants to discuss their
feedback at their SMART Recovery group).

BIT Model: “How (Conceptual)”
The preparatory work also identified “self-monitoring” and
“feedback” (64) as key strategies for facilitating participant
engagement in self-assessment. Additional strategies drawn
from the Behaviour Change Taxonomy [e.g., action planning,
prompts/cues and positive reinforcement (73)] and process
motivators [e.g., strategies to facilitate choice, competence and
personalization (58)] were also identified as potential ways of
enhancing engagement with the process of self-monitoring.

Stage Two: App Development
BIT Model: “What”
The features included in SMART Track [“What”: BIT Elements
(57)] are presented in Figure 3 according to the underlying
behavioural strategies and process motivators [“How”:
Conceptual (57)]. The relationship between these features
and learnings from stage one are summarised below.

Features to Support Individual Recovery Journey
To enhance compatibility between SMART Track and what
participants already do to support their recovery, several
SMART Recovery tools are featured. Firstly, a “7-day plan”
allows participants to specify details of an action plan and
record their progress towards personally meaningful goals.
Secondly, an interactive “urge log” allows participants to
rate the strength of an urge as it is experienced, receive
coping strategies and motivational messages to assist with urge
management and to record associated triggers, outcome(s) and
any (un)helpful management strategies. Additional SMART
Recovery programme content and self-management tools are
also available through a “resources” section. Participant expertise
in self-management is acknowledged by including “hints, tips
and motivations” derived directly from qualitative interviews
with SMART Recovery participants and “motivational stories” of
self-management and/or recovery.

Features to Respect Participant Autonomy
Respect for participant autonomy is made via several features
that promote choice and control. For example, to allow people
to monitor personally meaningful outcomes the app includes
both multidimensional outcome assessment, and the option of
tracking progress towards personally meaningful goals. There
is also some flexibility in the timing and frequency of push
notifications. Furthermore, the wording of push notifications
(e.g., “log now,” “log later”) is such that ultimately it is up to the
individual whether or when they choose to engage in the various
self-monitoring tasks.
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FIGURE 3 | Relationship between app features and associated behavioural strategies.

Features to Facilitate Positive Emotional Experience

and Relatedness
When participants achieve personally meaningful goals,
animations (celebratory confetti) are used to celebrate success.
Progress on the various outcome assessments is highlighted
and reinforced (graphs across time) and the wording of written
feedback is such that all efforts are encouraged. Although a social
networking feature was beyond the scope of the current app (due
to funding and other pragmatic constraints), participants are
encouraged to consider discussing their feedback with trusted
others (e.g., SMART Recovery group). They can also use the
app to log “helpful contacts” and are prompted to consider
accessing support when progress is challenging and/or urges
are experienced.

BIT Model: “When”
To balance client autonomy with routine collection of outcome
data, the app includes a mix of user-defined workflows and
time-based rules (64). For example, participants are prompted
to link the completion of the ROM items and their 7-day
plan to attendance at a SMART Recovery group; tick off their
completed tasks as they are achieved and log their urges following

each self-reported experience (i.e., user-defined). ROM items
not completed at the end of each 1-week cycle (proposed ROM
frequency) will count as “missing data” and the next week of
progress monitoring will commence (i.e., time-based rules).

“How”: Technical Characteristics
Consistent with the guiding principles that were developed,
and informed by the creative and technical expertise of
GHO, decisions regarding medium, complexity, aesthetics and
personalisation were made to optimise the likelihood that the
app would be experienced as simple, engaging, unobtrusive
and confidential.

Medium
Text was the primary medium employed to communicate
information within the app. Given the diverse experience of
SMART Recovery participants, several strategies were employed
to maximise accessibility. Firstly, where possible, written
information was supplemented by visual prompts (e.g., when
orienting people to the app) or content (e.g., when providing
feedback). Efforts were made to convey content using simple,
brief sentences and a conversational tone. Where detailed
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informationwas required (e.g., privacy policy), key elements were
summarised in the app, with more detailed content accessible via
a link.

Complexity
To provide context and assist with completion, ROM items are
prefaced by a brief description of item content and the rationale
behind collecting this information. To simplify use, ROM items
are completed using radio buttons, multi-select buttons, drop
down menus and sliding scales. Free text response options
are used sparingly, and restricted to capturing idiosyncratic
outcomes (e.g., 7-day plan) and reflections (e.g., used to capture
personal reflections on feedback received).

Aesthetics
The colour scheme and style of SMART Track was guided by
the need to ensure that it complemented SMART Recovery
branding, whilst not being instantly recognisable as to respect
an individual’s privacy. Otherwise, aesthetics were selected by
GHO with a view to optimise ease of use (e.g., layout, interaction
cues, text style, and size) and participant engagement (e.g., colour
scheme, graphics).

Personalisation
To optimise ease of use, personal relevance and participant
engagement a range of features were included to support
personalisation. Participant responses to the ROM items directly
inform tailored visual (graphs over time) and written feedback.
Participants can elect to add one or more personal motivations
for change (visual, video and/or written). This information can be
amended as many times as needed and is displayed prominently
within the app. A “contacts” section allows participants to
enter the details of key support people. The “urge log” allows
participants to enter the helpful strategies and/or motivations
they would like to see when they next experience an urge.

SMART Track: An Overview of the
Resultant Mhealth ROM and Feedback App
In summary, SMART Track consists of core ROM and
feedback functionality and several additional features to enhance
engagement (Resources; Customisable support(s) and personal
motivation(s); Interactive urge log; and Pop up motivations
and self-management strategies; Figure 4). Further details
are available in the published protocol (63), and briefly
summarised below. SMART Track provides multi-dimensional
ROM assessment and feedback (ROM items are detailed in
Supplementary Table 2 as a function of target domain and
assessment frequency). Feedback consists of tailored visual and
written feedback across eight domains (7-day plan, behaviour
of concern, effect of substance use, self-care, relationships,
outlook on life, resources and mental health; Figure 5). The
“Resources” screen delivers ten pieces of content. This is
distributed across seven self-management resources (including
SMART Recovery resources) and three motivational storeys
[extracted with permission from the “Lives of Substance” website
(74)]. Participants have the option of tailoring app content
by uploading key contact number(s)/support services and/or

personal motivation(s) for change (photo, audio, video, and/or
written) into the “Me” section of the app. In addition to
tracking the number, frequency and strength of urges, when the
participant experiences an urge, the interactive urge log prompts
participants to manage their urges, log triggers, and reflect
on how to maintain/improve effective urge self-management.
Participants also receive a “pop” up message when they open the
app for the first time each day. SMART Track is freely available
for Android (75) and Apple (75) devices.

DISCUSSION

This paper illustrates how three published frameworks were
integrated and applied to the design and development (55, 57, 58)
of an app designed to routinely monitor outcomes and provide
feedback to participants attending SMART Recovery groups. It
adds to the growing body of technology based solutions for
ROM and feedback (37, 38, 45). By detailing the formative stage
of SMART Track, this paper provides a pragmatic example of
how principles embedded in these models can be operationalised
to address key priorities in mHealth app development. This
paper adds to the growing body of literature that has harnessed
technology to overcome traditional barriers to ROM [e.g., scoring
and providing tailored feedback (76)].

Strengths
Our user-centred and theory informed approach to the
design and development of SMART Track addresses key
limitations (51, 53) within the mHealth literature. Evidence
from mHealth apps designed to support self-management of
other chronic conditions suggest that future research efforts
should focus on “a simple and user-friendly-designed mHealth
system, data confidentiality, lay language use for structured
and automated feedback or advice, positive motivation and
improving engagement” (77). When developing tools to assess
patient outcomes, early, meaningful and ongoing consultation
with key stakeholders is central to maximising acceptability and
person engagement (78). End-users want to be actively involved
and consulted throughout the development process (79). These
principles were at the forefront of the current body of work.

Challenges and Opportunities
The use of cloud functions for collecting and storing data
means that SMART Track needs a reliable internet connexion to
function. This is a common limitation within the digital health
technology literature (37). Reliance on internet connectivity not
only impacts the user experience, but may also inadvertently
disadvantage certain user-groups (45). Improving offline
functionality represents an important challenge for future
development and evaluation efforts. Although considerable
efforts were made to support a personalised experience (e.g.,
tailored written and visual feedback derived from participant
responses; user led goal setting; choice over when/whether
to receive goal-setting notifications; option to add personal
motivations to support urge management) funding and time
constraints meant that we were unable to action all participant
priorities. For example, common requests included the option of
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FIGURE 4 | (A) SMART Track Overview and (B) Participant “Walk Through”.

FIGURE 5 | (A) Overall progress screen and (B) Progress screen for the individual domain of “self-care”.
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being able to share feedback with trusted others (e.g., via shared
log-in or direct export options); the option of participating in a
discussion board feature (e.g., to share resources and support)
and the capacity to complete self-management activities and
worksheets within the app. Future research would benefit from
continued efforts to improve the user experience and identify the
demographic, clinical and contextual factors that may influence
engagement with and utility of SMART Track. For example,
by using routinely captured data analytics, and/or geospatial
data SMART Track could be used to identify participant
characteristics, contextual factors and/or app features associated
with engagement, attrition and clinical outcomes (39, 40). Such
information could have potential clinical benefits, for example
providing early warning signs to participants at risk of poor
outcomes, thereby allowing them to seek additional support
and potentially circumvent a relapse [e.g., see (80)]. Finally,
although our integration of three published frameworks ensured
that the development and evaluation of SMART Track was
informed by the needs and preferences of the end-user (55); best
practise recommendations for mHealth development (57) and a
collaborative, iterative development process (58), the process was
complicated by overlap between these models. The development
of new, comprehensive guidelines applicable to the development
and evaluation of mHealth apps offer an important solution
moving forward [e.g., The Accelerated Creation-to-Sustainment
model (81)].

CONCLUSIONS

Although the principles derived from models used in the
development of SMART Track facilitated the process of app
design and development, future research is needed to determine
whether this leads to improved outcomes such as uptake,
engagement and sustained use. One of themost critical indicators
of this app’s success will be the frequency that users complete the
routine outcome assessments embedded in the app. Review of the
extent that various features of the app are utilised will provide
insights into which elements of the various models appear to
facilitate user engagement. A pilot study has been conducted
(62, 63) and provides preliminary evidence for the feasibility,
acceptability and utility of SMART Track for ROM and feedback
in SMART Recovery groups.
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