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Abstract

Objective: The purpose of the current study was to describe the initial stages of co-designing a smartphone app that
delivers wellness-enhanced contingency management (WECM) to individuals with stimulant use disorder (StUD). WECM
integrates the principles of contingency management with a Wellness Model that helps individuals build self-directed well-
ness habits to sustain long-term recovery.

Method: In collaboration with a Community Advisory Board, interviews and focus groups with individuals with lived
experience were conducted to collect information about smartphone access, comfort with technology, experiences
with health-related smartphone apps and financial incentives, as well as the perceived feasibility and acceptability of
the WECM app. Descriptive and thematic analyses were conducted to characterize the obtained data.

Results: Outcomes from interviews and focus groups indicated that some individuals faced barriers related to smart-
phones and had varied experience using smartphone apps to support their health/wellness and substance use recovery.
Overall, participant feedback on the feasibility and acceptability of the three core features of the WECM app: (1) wellness
psychoeducation, (2) financial incentives for healthy habits, and (3) financial incentives for stimulant abstinence, was posi-
tive.

Conclusion: Findings from the current study and valuable input provided by CAB members are presently being used to
inform the design of the WECM app to ensure it meets the needs of individuals with StUD. This study adds to the limited
research employing a co-production model in the development of CM interventions and serves as a preliminary step
toward our long-term goal of co-producing a WECM smartphone app for StUD.
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stimulants leading to clinically significant impairment or
distress and can range from mild to severe.? It is estimated
that StUD affects approximately 5 million people in the
United States and 35 million people worldwide.

Several factors are likely implicated in the increased use
of stimulants and stimulant-involved overdose deaths. The
co-use of stimulants and opioids has risen nationally over
the past 20 years, with notable increases in co-use observed
in the Northeast and Midwest.® Overdoses involving a mix-
ture of substances, including stimulants, has increased and
many of these overdoses involve drug poisoning in which
a person unknowingly consumes a substance tainted with
another substance. The proliferation of illegal fentanyl
and fentanyl analogs has contributed to stimulant-involved
overdoses; the proportion of fatal fentanyl overdoses that
involved stimulants increased from less than 1% in 2010
to 32% in 2021.*

Treatment and recovery options for StUD are limited
relative to other substance use disorders (i.e. opioid use dis-
order). Unlike opioid use disorder, there are no
FDA-approved medications for the treatment of StUD.
Pharmacotherapy involving off-label medications is some-
times used to treat StUD with varying levels of success.®
The absence of an FDA-approved medication to treat
StUD likely contributes to the challenges individuals with
StUD face sustaining long-term recovery. Psychosocial
interventions have demonstrated some success treating
StUD but the most effective intervention, contingency man-
agement (CM), is not widely available in community-based
treatment programs. One potential way to increase access to
evidence-based treatment of StUD is to adapt interventions,
like CM, for digital delivery.

The wellness model

Traditional addiction recovery programs frequently focus
primarily on abstinence and symptom management, but
long-term recovery success is strongly linked to holistic
wellness, recognizing the habits and routines important
for achieving and sustaining personal balance and abstin-
ence. The Wellness Model provides a holistic framework
that extends beyond physical health to encompass eight
interconnected dimensions of wellness (emotional, phys-
ical, intellectual, social, spiritual, occupational, financial,
and environmental).”® The Wellness Model framework
was developed by and for people with lived experiences
of mental health and substance use challenges and been
used to help people sustain long-term recovery.”'°
Growing evidence suggests that a comprehensive, whole-
person approach is essential for sustained recovery suc-
cess.'"'? Recognizing all eight dimensions of wellness
helps individuals to focus on strengths and areas of imbal-
ance to develop new habits and routines that promote stabil-
ity and long-term recovery. By addressing all dimensions of
wellness, people living with substance use disorders,

including StUD, can be supported to create new habits
and routines that support sobriety and help manage stressors
impacting relapses.”'°

The Wellness Model framework is critical to understand-
ing recovery, as many individuals living with substance use
diagnoses have a history of trauma, instability, or chronic
stress, which can make them vulnerable to relapse if under-
lying distress is not addressed.'® By promoting self-care,
purpose, and stability, the Wellness Model framework helps
reduce these risks. Self-care strategies, including mindful-
ness, nutrition, and regular physical activity, have been
shown to reduce cravings and emotional distress.* A sense
of purpose is critical for long-term recovery. Stable living
and working environments reduce relapse risk. Studies con-
firm that access to safe housing, financial stability, and
structured daily routines are essential for maintaining recov-
ery."* Focusing on self-care, goal-setting, and structured
support systems, the Wellness Model approach mitigates
underlying stressors, which may reduce the likelihood of
relapse.

A strength-based, wellness-focused approach to sub-
stance use recovery can foster a sense of agency and pro-
mote long-term self-sufficiency.'> The Wellness Model
provides a structured framework to help individuals build
self-directed wellness habits. Studies on resilience and
recovery indicate that long-term engagement in
wellness-promoting activities (such as physical activity,
social connection, financial planning) reduces stress and
prevents recurrence of substance use.'' Programs that
emphasize goal setting, skill-building, and holistic health
and wellness may lead to better long-term outcomes than
traditional abstinence-only models.'® By shifting from
deficit-based interventions to strength-based wellness strat-
egies, individuals develop self-sustaining habits that sup-
port lifelong recovery and well-being.

Recovery is a whole-person process

Recovery from addiction can be an overwhelming process.
Although addiction treatment has largely focused on help-
ing people stop using substances, behavioral changes above
and beyond the cessation of substance use have not been as
extensively addressed. Individuals in recovery often face
chronic stress, social isolation, financial strain, and occupa-
tional barriers that impact their ability to sustain progress.
Social isolation is one of the strongest predictors of
relapses. Studies have found that individuals with strong
social networks and peer support report higher rates of sus-
tained recovery.'” Financial strain is another major chal-
lenge. Economic insecurity can increase stress, trigger
coping through substance use, and reduce access to treat-
ment resources.'®

Occupational barriers often persist post-treatment.
Employment is strongly linked to recovery outcomes,
with stable work associated with increased self-efficacy
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and reduced relapse rates.'” A wellness-based approach
addresses these challenges by ensuring individuals are sup-
ported beyond abstinence, helping them build meaningful
connections, financial security, and occupational fulfillment
as part of their recovery journey. Studies show that when
individuals experience improvements in social, occupa-
tional, and emotional wellness, they are more likely to
stay engaged in their recovery.® Recovery-oriented models
emphasize quality of life as a key predictor of sustained
recovery.”! Social wellness contributes to motivation—
having a sense of belonging and purpose within a commu-
nity is associated with higher recovery engagement and
well-being.”*>  Occupational ~ wellness  fosters  self-
determination—engaging in meaningful work has been
linked to increased self-esteem, motivation, and decreased
relapse risk.>

In addition, engagement in habits and routines that sup-
port emotional wellness activates resilience. Studies high-
light the role of emotional regulation and self-awareness
in maintaining long-term recovery.”* Anecdotal observa-
tions of research team members reveal that when indivi-
duals see improvements in their daily habits and routines
across many of the dimensions, they are more likely to
stay motivated and engage in behaviors that support
sobriety.

Contingency management

Given the number of people impacted by StUD, the identi-
fication and dissemination of effective psychosocial treat-
ments is critically important. Interventions grounded in
behavioral economic theory (i.e. CM) have shown particu-
lar success at treating stimulant use. Among psychosocial
interventions, CM has the strongest evidence base for the
treatment of StUD.?> CM is an evidence-based intervention
grounded in principles of behavioral economics and operant
conditioning. Within behavioral economic theory, stimulant
use, as choice behavior, is a function of: (a) overvaluation
and preference for immediate, certain, powerful stimulant
reinforcers, (b) undervaluation of delayed, probabilistic,
non-stimulant reinforcers, (¢) undervaluation of long-term
negative outcomes of stimulant use, (d) low constraints
on the availability of stimulants, and (e) high constraints
on the availability of alternative activities. CM involves
the contingent delivery of incentives based on objectively
verified behavior change. When applied to stimulant use,
the primary behavior change being sought is stimulant
abstinence. That is, financial incentives (vouchers or prizes)
are delivered to individuals when they provide biochem-
ically verified abstinence via the submission of a drug
screen that is negative for stimulant use. If the individual
submits a drug screen positive for stimulants, they do not
receive any incentives. The mechanism underlying this
approach is the delivery of positive reinforcement for a
desirable behavior change (i.e. stimulant abstinence).

Historically, CM interventions for StUD have been
designed to promote stimulant abstinence. Although
important, the cessation of stimulant use must be accom-
panied by other behavioral changes for an individual to
maintain long-term recovery. Basic research has revealed
that access to non-drug reinforcers is critical for shifting
responding away from substance use to healthier,
substance-free behaviors. Targeting the development of
healthy behaviors such as attending counseling appoint-
ments or employment has been an effective adjunct to
abstinence-focused CM.*¢7

The integration of the Wellness Model with CM can
serve as a structured approach to promoting behavioral
changes beyond the initiation of stimulant abstinence. The
Wellness Model framework can help people with StUD
identify areas of imbalance across the eight dimensions of
wellness and select healthy habits they want to establish
in their daily lives to improve their overall wellbeing. CM
can then be used to positively reinforce consistent perform-
ance of these healthy habits via the delivery of financial
incentives. This structured approach could help individuals
struggling with stimulant use focus on building habits that
bolster wellness, increase quality of life, promote recovery
engagement, and improve quality of life.

Need for a community-engaged approach

Despite the evidence supporting CM interventions for indi-
viduals with StUD, few CM interventions have been
co-produced with community members with lived experi-
ence of stimulant use (or substance use broadly) and treat-
ment.”® Co-production involves seeking input from
community members with lived experience at every step
of the intervention development process. This process can
help to inform the design of intervention components so
that they meet the needs of the population for whom the
intervention is being developed. Community members
with lived experience can provide unique insights to
research teams during the intervention development process
that may help to increase the social validity of the interven-
tion, decrease barriers to intervention uptake, and ultim-
ately, improve the product. One approach that has been
employed in the substance use intervention literature is
the use of a Community Advisory Board (CAB). CABs
are a group of individuals with lived experience with sub-
stance use or substance use treatment (as patients or provi-
ders) who collaborate closely with the research team on a
study or project. Members of the CAB offer feedback and
ideas to researchers at every step of the project to enhance
social validity.

Despite the evidence supporting CM for StUD, many
individuals encounter barriers to accessing CM treatment.’
Digital delivery of interventions for StUD has emerged as a
modality that may increase access to effective, evidence-
based treatment to individuals who do not have access to
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in-person clinics that provide CM interventions. Recently,
Mulhner et al. (2023) developed a digital therapeutic for
individuals with moderate to severe methamphetamine
use disorder.?® The app-based intervention included coun-
seling, therapeutic tasks, remote drug testing, medical over-
sight, and CM. The CM component included incentives for
negative drug screenings and completion of assigned tasks
such as completing surveys (mood, craving, meth use), edu-
cational modules, and challenges to engage in healthy beha-
viors. Participants received $0.50 contingent on timely
completion of tasks via a cash transfer app. The completion
of surveys and educational modules was monitored by the
app, but it is unclear if participant engagement in healthy
behaviors was verified by the app. There are several smart-
phone apps on the market that deliver digital interventions
that include CM (e.g. Affect Therapeutics, DynamiCare,
CHESS health). However, none of them have an explicit
focus on the role of holistic wellness in recovery. Existing
digital apps that employ CM focus primarily on the initi-
ation of abstinence. No current market offerings provide
psychoeducation on the importance of wellness in recovery
from StUD despite the growing empirical support for a
whole-person approach to recovery. Furthermore, none of
the existing apps allow individuals to receive financial
incentives for engagement in healthy habits tailored to the
individual’s wellness and recovery.

The long-term goal of this project is to co-produce a
wellness-enhanced contingency management (WECM)
smartphone app for StUD designed to decrease stimulant
use and increase healthy habits that support recovery using
input from a CAB and individuals with lived experience
with stimulant/substance use. The purpose of the current
study is two-fold: (1) to describe the process of designing
the WECM smartphone app using a co-production
approach, and (2) to report outcomes from interviews and
focus groups conducted with individuals with lived experi-
ence to help inform the design of the WECM smartphone

app.

Methods

Community-Based Co-Production (CBCP) is a collabora-
tive research and development approach in which the target
population and key stakeholders actively participate in the
design, implementation, and refinement of an intervention.
This model aligns with co-production principles and prior-
itizes shared decision-making, lived experience expertise,
and iterative feedback loops to ensure that solutions are cul-
turally relevant, practical, and widely accepted.®’ This
approach was selected because in our experience a top-
down approach to intervention development often results
in limited engagement, usability barriers, and reduced
effectiveness. Given the complexity of recovery and the
varied wellness habits that support pursuing and sustaining
recovery, a co-production model is critical to ensuring that

the WECM app is grounded in the real-life challenges,
strengths, and preferences of the individuals it was designed
to support. To ensure contextual relevance, the study
engaged a CAB that included diverse stakeholders with
lived experience in recovery and peer support throughout
the project. This collaborative process involved:

e Identifying key wellness habits and priorities based
on experiences, needs, and feedback.

e Co-creating the research protocols for collecting data
that reflect the lived experiences of users to help
inform the design of the WECM app.

e Gathering feedback to consider usability, accessibil-
ity, feasibility, and sustainability so that the design of
the WECM app minimizes potential barriers to
engagement.

By leveraging lived expertise and community input, we
believe the co-production process will enhance the accept-
ability, relevance, and long-term impact of the WECM
app, making it a user-driven, wellness-centered recovery
tool.

Research team

The research team consisted of two individuals with docto-
rates employed as researchers at an R1 academic institution
(M.D. and P.S), one individual enrolled in a doctoral pro-
gram at that institution (L.N.), and one individual enrolled
in a master’s program at that institution (V.T.). All research
team members identified as women and had varying levels
of research experience. M.D. had 13 years of research
experience, P.S. had 30+ years of research experience,
L.N. had 1 year of research experience, and V.T. had 1
year of research experience.

Community engagement and stakeholder
involvement

To ensure alignment with the tenets of a co-production
approach, community members were actively involved
throughout all stages of this project. As a first step in the
co-production process, we established a CAB made up of
five individuals with lived experience with substance use.
The last author had prior relationships with these indivi-
duals through their work on other CABs and from the local
substance use recovery network. The first author reached
out to each potential CAB member via email to provide
an overview of the project and to invite them to serve on
the CAB. All five individuals who were contacted
expressed interest in serving on the CAB and did so for
the duration of the project (1 year). CAB meetings were
held once per month for the project’s duration. Most meet-
ings were conducted via zoom for purposes of convenience,
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Table I. CAB meeting activities.

| Introductions, Pl provided overview of project goals and CAB member expectations and compensation

2 Pl presented initial draft of Wellness Habit Framework, CAB identified new health habits and verification methods to add

to framework

3 Pl presented draft of focus group questions, CAB provided preliminary feedback on focus group procedures, participant

compensation, and potential recruitment sites

4 Pl presented revised focus group questions, CAB provided feedback on revised focus group procedures, recruitment flyer,

and screening process

5 Pl solicited additional feedback form CAB about recruitment, screening, and data collection processes

6 Pl presented final recruitment, screening, and enrollment processes. CAB approved processes and the group discussed

finalized recruitment sites

7 Pl provided study update/data collection update. Group discussed people’s healthy skepticism of smartphone apps related
to individualization, maintenance, and potential future use of non-monetary incentives

8 Pl provided study/data collection update. Group discussed when, in the treatment timeline the WECM app might be most
helpful
9 Pl provided study/data collection update. Group discussed concerns about the use of saliva-based drug tests

but two meetings (at the mid-way point and end of the pro-
ject) were held in person. During their tenure, members of
the CAB worked collaboratively with the research team to
help:

e Provide information to researchers on the nuances of
recovery and wellness in recovery

o Identify healthy habits that support recovery within
each of the Wellness Model’s eight domains and
how habits can be verified via smartphone
technology

e Refine components of the proposed WECM smart-
phone application

e Develop and revise interview and focus group
questions

e Formulate participant inclusion/exclusion criteria for
interviews and focus groups

e Identify potential recruitment sites for interviews and
focus groups

e Provide information to researchers about the popula-
tions served by recruitment sites

o Connect researchers to administrators of recruitment
sites

e Facilitate, organize, and oversee research team visits
to recruitment sites

e Distribute participant compensation

See Table 1 for description of meeting activities. In add-
ition to CAB members input, we solicited feedback on the

components of the WECM intervention from community
members with lived experience with substance/stimulant
use and substance use treatment providers via interviews
and focus groups.

Data collection

The research team worked alongside the CAB to develop
the key topics addressed in interviews and focus groups.
Interview questions were co-designed to gain information
about participant access to smartphones/data/Wi-Fi, partici-
pant smartphone usage, comfort with technology, prefer-
ences for intervention delivery, familiarity with and
interest in wellness, familiarity with and interest in financial
incentives for behavior change, and the perceived feasibility
of WECM app features. Additionally, specific questions
about features of the proposed app (WECM) were posed
to participants. Participants could elect to skip questions
during interviews (see Supplemental Material A).

Focus group questions were co-designed to gather infor-
mation about participants’ experiences with and barriers to
using health-related smartphone apps, feedback on the
feasibility and acceptability of the proposed app
(WECM), interest in financial incentives, and the effective-
ness of incentives (i.e. appropriate incentive amounts).
Participants could elect to skip questions during focus
groups (see Supplemental Material B).

Participants were recruited using purposive sampling.
Electronic recruitment flyers with study details, inclusion
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criteria, and contact information were distributed by the
research team and CAB members to individuals who were
believed to fit the desired characteristics. The research
team identified three community sites at which participants
were recruited. Recruitment flyers were distributed at these
sites to inform individuals of the dates and times interviews
would take place. Participants were recruited primarily from
two community sites (Sites 1 and 2) in a predominantly
Black, historically under-resourced, urban area. Site 1 pro-
vided substance use treatment/behavioral health services
and housing/residential support to women and mothers.
Site 2 was a drop-in wellness center serving individuals
with substance use/behavioral health challenges, most of
whom were unhoused. Services available at Site 2 included
the provision of meals, clothing, employment support, and
peer recovery support. Site 3 was a substance use treatment
program in a suburban community.

Prior to participation in the study, an eligibility screening
was administered to each interested individual by a member
of the research team. Individuals were deemed eligible if
they met all the following inclusion criteria: (1) having cur-
rent/past challenges with stimulant/substance use or being a
treatment provider/family member of an individual with
current/past challenges with stimulant/substance use; (2)
aged 18 or older; (3) primary spoken language was
English. Eligibility screenings were either conducted via
phone call or in-person directly before interviews.
Participants provided verbal consent for the interview and
received a copy of the consent form. The Rutgers
University Institutional Review Board approved all consent
procedures (Pro2024001154). Research team members had
no prior relationships with study participants.

The research team visited Sites 1 and 2 for one day per
site, to administer individual interviews in-person with eli-
gible participants. Two research team members (M.D. and
L.N.) conducted interviews concurrently at Site 1. One
research team member (M.D.) conducted interviews at
Site 2. Interviews with the two participants recruited from
Site 3 were conducted via Zoom by one research team
member (L.N.). At the start of each interview, a member
of the research team opened a Qualtrics link that contained
the interview questions on their laptop computer. During
the interview, the research team members read each ques-
tion aloud while the question was displayed on the screen.
Interviews lasted between 20 and 30 min and no other indi-
viduals were within hearing distance of interviews except
for young children who accompanied their mothers to inter-
views. Participants were given a $35 gift card as compensa-
tion for participation in the interviews.

Twelve randomly selected participants who responded
“yes” to the last question of the interview (“Are you inter-
ested in participating in a focus group?”) were contacted
to invite them to attend a focus group. Based on participant
availability four focus groups were conducted with three,
three, four, and two participants, respectively. Participants

provided verbal consent for the focus groups. All focus
groups were hosted on Zoom videoconferencing software
and were recorded for data collection purposes. Focus
groups were conducted by three research team members
(M.D., P.S., and L.N.). During focus groups, a research
team member read each question aloud and invited partici-
pants to share their responses or thoughts with the group.
Focus groups lasted between 1 and 2 h. Audio recordings
of focus groups were provided to a commercial transcrip-
tion company to generate written transcriptions for each
focus group. One members of the research team (P.S.) wrote
notes during focus groups to support subsequent transcrip-
tion. Participants were given a $75 gift card as compensa-
tion for participation in focus groups.

Overview of core WECM app features

Before each interview and focus group, a member of the
research team explained the purpose of the interview or
focus group (i.e. to inform the design of the WECM app).
The research team member also briefly described three
core features of the proposed WECM app to participants.
All participant questions following the explanation of app
features were answered by a member of the research
team. The three core features of the proposed WECM app
were developed in collaboration with and based on feed-
back from the CAB before data collection. The three fea-
tures are described below:

1. Wellness psychoeducation. The first core feature of
the WECM app is teaching users about wellness
and its impact on long-term recovery, as well as
guiding users to identify healthy habits they want
to establish or increase to help support their recov-
ery. The Wellness Model will serve as the guiding
framework for 10 educational modules designed to
help participants: (a) examine their overall wellness
in the eight dimensions, (b) identify current areas of
strength and areas for growth, and (c) select mean-
ingful, healthy habits they want to strengthen or
improve.®1° At the end of Module 10, users will
be guided to select 1-3 specific healthy habits they
want to work on when incentivization begins. The
incentive features of the WECM app will not be
accessible to users until the modules have been com-
pleted and target healthy habits have been selected.

2. Incentives for healthy habits. The second core fea-
ture of the WECM app is incentives for the target
healthy habits users select at the end of Module
10. Users will have the opportunity to log their target
healthy habits and once verified by the app, they will
earn incentives. Given the novelty and technological
complexity of objectively verifying healthy habits
via smartphone, users will be guided to select 1-3
target healthy habits depending on the verification
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methods needed for each habit. Some examples of

verifiable data include:

e Health data from smartphones (e.g. sleep data,
walking/exercise data). Most commercially
available smartphones collect user sleep and
exercise data (i.e. Apple Health) as a part of their
factory settings.

e GPS data from smartphones that verifies users’
location and duration at addresses in the commu-
nity (e.g. medical appointments, support groups,
counseling sessions, religious services, educa-
tional classes, paid or volunteer employment)
when they log their healthy habit.

3. Incentives for stimulant abstinence. The third core
feature of the WECM app is incentives for stimulant
abstinence. Saliva-based drug testing will be
remotely monitored via video calls that are prompted
via WECM app notifications.

Incentives for healthy habits and stimulant abstinence
will be delivered via the user’s personal cash-transfer smart-
phone app or a reloadable smartcard.

Data analysis

Data collected from interviews were analyzed via Qualtrics
and descriptively summarized by calculating percentages of
participant responses to interview questions. Data collected
from focus groups (i.e. written transcripts) were analyzed
using an, inductive, systematic, bottom-up thematic ana-
lysis approach, following techniques for multiple reviewers.
Given that these data are formative, and their purpose is to
inform the preliminary development of a smartphone app
prototype, rather than achieve a complete understanding
of a given phenomenon, we did not assess for saturation.
Transcripts and identified themes were not shared with par-
ticipants during the data analysis process. In the first step of
the thematic analysis, members of the research team (M.D.,
M.S., L.N., V.T.) read each transcript and developed an ini-
tial coding framework through an inductive review of the
transcripts.32 Team members (M.D., M.S., L.N., V.T.) inde-
pendently read the transcripts and generated preliminary
codes by identifying meaningful segments of text related
to the research questions. These codes captured patterns
in participants’ language, experiences, and perspectives.
Following this initial coding phase, the team met to review
and refine the codes. Through discussion, overlapping or
redundant codes collapsed, and clearer operational defini-
tions were developed to ensure consistency in application.
The refined codes were then grouped into broader categor-
ies, from which key themes were generated. These themes
represented shared patterns of meaning across the data.
To ensure rigor and consensus, three team members
(M.D., L.N., V.T.) re-read the transcripts using the finalized
coding scheme and selected potential representative

quotations for each theme. The team met to discuss their
respective findings and considerable overlap in representa-
tive quotations for each theme was observed, lending sup-
port to the operational definitions of each key theme. A
list of potential quotations was developed collaboratively,
with team members discussing excerpts that best illustrated
the core ideas within each theme. Finally, the two senior
team members (M.D., M.S.) met to discuss and select the
final quotations. Any disagreements that came up during
discussions of key themes and representative quotations
were resolved via consensus. The consolidated criteria for
reporting qualitative research (COREQ) were completed
(see Supplemental Material).

Results

Interviews

Demographic information. A total of 50 participants were
interviewed. No repeat interviews were conducted. Out of
the 50 participants who completed interviews, 42 partici-
pants (84%) reported current or past challenges with stimu-
lant use. Six participants (12%) reported current or past
challenges with (non-stimulant) substance use. Two partici-
pants (4%) reported no current or past challenges with
stimulant use or substance use but identified as substance
use treatment providers. All participants completed inter-
views in their entirety. Demographic information are listed
in Table 2. Most participants lived in transitional housing or
were renting an apartment or home. More than 70% of par-
ticipants identified as women and more than 60% of parti-
cipants identified as Black or African American.

Access to smartphone, data, Wi-Fi and smartphone usage.
Most participants reported that they have Android smart-
phones, a data plan for their smartphone, and regular access
to Wi-Fi (see Table 3). Over 90% of participants reported
using their smartphone multiple times per day for commu-
nication, entertainment, social media, productivity, and
health and wellness. Fewer than half of participants reported
downloading a smartphone app for substance use recovery
and slightly more than half reported downloading a smart-
phone app for health and wellness.

Comfort with technology and preference for intervention
delivery. Approximately half of participants reported feeling
very comfortable using technology (n=24, 48%). When
asked about their preference for intervention delivery for
substance use recovery, most preferred a combination
(60%) of smartphone and in-person interventions. When
asked what factors would influence their decision to use a
smartphone app for managing substance use, 80%
(n=35) of participants endorsed convenience, 57%
(n=25) endorsed privacy, 47% (n =21) endorsed effective-
ness, 45% (n =20) endorsed ease of use, and 36% (n=16)
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Table 2. Participant demographic information.

Highest Level of Education 50 100
Some high school, no diploma 9 18
High school graduate, or equivalent 18 36
Some college, no degree 12 24
Trade/technical/vocational training 3 6
Associate’s degree 5 10
Bachelor’s degree 3 6

Current Work Status 50 100
Working full-time 10 20
Working part-time 6 12
Student 2 4
Unemployed 17 34
Retired 3 6
Disabled, unable to work 10 20
Other 2 4

Current Housing Situation 50 100
Own home 3 6
Rent home/apartment 17 34
Living with family/friends 2 4
Transitional housing 21 42
Shelter 2 4
Homeless (street, car, etc.) 4 8
Other | 2

Gender Identity 50 100
Gender non-conforming/Genderqueer | 2
Man 12 24
Woman 37 74

Race 50 100
Asian or Asian American | 2

(continued)
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Table 2. Continued.

Black or African American

Hispanic or Latino

Two or more races

White

Other identity not listed here
Hispanic/Latinx Ethnicity

Colombian

Other

31 62
2 4
3 6
I 22
2 4
2 4
| 2
[ 2

endorsed cost.Familiarity with and interest in wellness and
financial incentives for behavior change. Almost all partici-
pants said they would be interested in learning more about
different types of wellness in recovery from a smartphone
app (see Table 4). Over 90% of participants said wellness
and healthy habits are very important in substance use
recovery and most indicated that they were definitely inter-
ested in using a smartphone app that delivers financial
incentives to help quit substance use, as well as to support
their wellness.

Perceived feasibility. Two questions were posed to better
understand participants’ perceptions of the feasibility of
WECM app features. When asked if they thought a smart-
phone app could effectively assist them in quitting sub-
stance use, 35% (n=17) of participants responded “Yes,
very much so” and 46% (n=22) responded “Yes, some-
what.” When asked if they thought a smartphone app could
effectively assist them in increasing healthy habits and well-
ness, 58% (n=29) responded “Yes, very much so” and
34% (n=17) responded “Yes, somewhat.”

Specific intervention questions. Over 95% of participants
reported interest in a smartphone app that provides remin-
ders to do things that support health and wellness (see
Table 5). Almost all participants expressed interest in a
smartphone app that offers financial incentives for abstin-
ence and would be willing to submit drug screens three
times per week remotely to receive incentives. Similarly,
over 90% of participants expressed interest in smartphone
app that delivers financial incentives for healthy habits
and notably, most would be willing to allow the app to track
their GPS location to verify engagement in healthy habits.
One open-ended question was posed to solicit ideas from
participants for potential features or functionalities of smart-
phone app designed to promote wellness habits and reduce

substance use. Participants provided a variety of sugges-
tions including reminders, 24/7 support, methods for main-
taining consistency, resources for nutrition, technological
training, a 12-step recovery component, connection to legal
support, educational content, medication assistance, virtual
appointments with providers, connection to local resources,
progress tracking, empowerment strategies, peer support,
sleep resources, access to online meetings, goal setting,
and video educational content.

Focus groups

Results from the thematic analysis of focus group datarevealed
seven themes: Smartphone: Wellness, Smartphone:
Challenges, Smartphone: Support, Approval/Suggestion,
Financial Incentives, Incentive Amount: Abstinence, and
Incentive Amount: Healthy Habit. See Table 6 for operational
definitions and representative quotations.

Theme |I: Smartphone: Wellness

Focus group participants endorsed the use of smartphone
apps for health and wellness. Several participants noted
that they used apps related to several different dimensions
of wellness including physical exercise apps (i.e. step coun-
ter), religious apps, meditation apps, and apps for managing
their healthcare.

Theme 2: Smartphone: challenges

Many participants described difficulties around their access
to Wi-Fi and cellular data due to data usage limitations on
their government-issued smartphones. Several participants
reported that they frequently run out of cellular data before
the end of the month resulting in slow operating speed or
limited usability of their smartphone. Keeping track of their
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Table 3. Access to smartphone, data, Wi-Fi and smartphone usage.

Do you currently own a smartphone? 50 100
Yes 43 86
No 7 14

Is your smartphone an Android or iPhone? 43 86
Android 36 84
iPhone 7 16

Do you have a data plan for your smartphone? 43 86
Yes 39 9l
No 4 9

Do you have regular access to Wi-Fi to use your smartphone? 44 88
Yes 33 75
No I 25

Smartphone Usage n %

How often do you use your smartphone? 44 88
Multiple times a day 40 91
Once a day | 2
A few times a week | 2
Rarely | 2
Never | 2

How frequently do you use smartphone applications? 43 86
Multiple times a day 34 79
Once a day 4 9
A few times a week 3 7
Rarely | 2
Never | 2

What types of applications do you typically use on your smartphone? 44 88
Communicating with people 37 84
Social media 30 68

(continued)
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Table 3. Continued.

Entertainment 35 80
Health and wellness 26 59
Productivity 29 66
Other I 2
Have you ever downloaded a smartphone app for substance use recovery? 47 94
Yes 20 43
No 27 57
Have you ever downloaded a smartphone app for health and wellness? 47 94
Yes 32 68
No I5 32

monthly data allotment and fear of exceeding data limita-
tions were major concerns expressed by participants.

Theme 3: Smartphone: Support

Participants widely endorsed the utility of smartphone fea-
tures that enhance organizational capacity. Several partici-
pants expressed that reminders/notifications and calendar
features on their smartphones help them to manage their
daily lives, remember appointments, and stay on track in
their recovery.

Theme 4: Approval/suggestion

Participant responses to researcher descriptions of the
WECM app and digital recovery tools broadly were posi-
tive. Participants noted that having an app on their phone
aimed at helping them maintain abstinence and increase
their wellness could facilitate access to and engagement
with recovery-related content when they are out in the
community.

Theme 5: Financial incentives

Overall, participants strongly endorsed the use of financial
incentives to support both abstinence and the development
of healthy habits. Some participants noted that they experi-
enced financial challenges following discharge from sub-
stance use treatment programs. They described that in the
early stages of recovery, especially when resources are lim-
ited, financial incentives could be valuable in promoting
continued abstinence and the development of healthy

habits. Participants also noted that the financial incentives
would serve as additional motivation to remain abstinent
and engage in healthy habits that support their recovery.

Theme 6: Incentive amount: abstinence

Participants provided a range of suggested values for
financial incentives for negative drug tests ranging from
$10 to $25 per test. One focus group participant suggested
that incentive amounts be increased with each negative
submission.

Theme 7: Incentive amount: Healthy habits

Participants also provided a range of suggested values for
financial incentives for healthy habits ranging from $1 to
$5 per habit. Most participants endorsed $2-$3 per habit.
In one focus group, a participant suggested that incentive
amounts differ based on the effort involved in performing
the habit (i.e. $1 for a walk and $5 for attending a doctor’s
appointment).

Data collected from interviews and focus groups pro-
vided critical insight to the research team about the individ-
ual challenges and circumstances of our participants. An
important take-away from these results is that every per-
son’s recovery is unique, and thus, recovery support should
be individualized. As such, the WECM app will be
designed to allow users to identify healthy habits to estab-
lish or increase based on the wellness dimensions they
seek to bolster their personal wellness goals.
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Table 4. Familiarity with and interest in wellness and financial
incentives for behavior change.

Are you familiar with the concept of wellness in the 50 100
context of substance use recovery?

Yes 44 88
No 6 12

Would you be interested in learning more about 49 98
different types of wellness from a smartphone

app!?
Yes 47 94
No 3 6

How important do you believe wellness and healthy 50 100
habits are in substance use recovery?

Very important 47 94
Somewhat important 0 0
Not important 0 0
| don’t know 3 6
Familiarity with wellness, interest in financial incentives n %

for behavior change

Are you familiar with programs that use financial 50 100
incentives for promoting wellness habits and
reducing substance use?
Yes 24 48
No 26 52

Would you be interested in using a smartphone 50 100
application that delivers financial incentives to
help you quit substance use?

Definitely interested 35 70
Somewhat interested 14 28
Not interested | 2

Would you be interested in using a smartphone 50 100
application that uses financial incentives to help
you build habits that support your health and

wellness?

Definitely interested 42 84
Somewhat interested 7 14
Not interested | 2

Table 5. Specific intervention questions.

Would you be interested in a smartphone 50 100
application that gives reminders to do things that
support your health and wellness?

Yes 48 96
No 2 4

Would you be interested in a smartphone app that 49 98
offers you the opportunity to receive financial
incentives for substance abstinence?

Yes 48 98
No | 2

Would you be willing to submit drug screens 3x per 48 96
week remotely (via a smartphone app) to receive
those financial incentives?

Yes 48 98
No | 2

Would you be interested in a smartphone app that 50 100
offers you the opportunity to receive financial
incentives for healthy habits that support
wellness (such as going to a medical appointment
or taking a walk)?

Yes 47 94
No 3 6

Would you be willing to allow a smartphone appto 50 100
track your GPS location to verify that you did

those healthy habits (such as going to a medical
appointment or taking a walk)?

Yes 43 86
No 7 14
Discussion

The purpose of the current study was to describe the process
of designing the WECM smartphone app using a
co-production approach and to report outcomes from inter-
views and focus groups conducted with individuals with
lived experience to help inform the design of the WECM
smartphone app. Descriptive data were summarized and
thematic analysis was used to describe and distill participant
responses to better understand their experiences with smart-
phones, technology, apps, barriers to using health-related
apps, preferences for intervention delivery, and knowledge
of and interest in wellness and financial incentives in the
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context of substance use recovery. Prior to interviews and
focus groups, research team members briefly described
the three core features of the proposed WECM app to par-
ticipants. WECM’s core features were developed in collab-
oration with and based on feedback from the CAB and
included wellness psychoeducation, incentives for healthy
habits, and incentives for stimulant abstinence. Overall, par-
ticipant feedback on the feasibility and acceptability of the
three core features of the WECM app was overwhelmingly
positive.

Integrating findings into app development

Data obtained from interviews and focus groups is currently
being used to inform the design of the WECM app.
Findings related to participants’ access to smartphones,
data, Wi-Fi, and usage suggest several technological con-
siderations for app development. Results from interviews
indicate that most study participants owned Android
phones, not iPhones. As such, the WECM app will be
designed to be compatible with both operating systems,
while prioritizing the development of the Android version
first. Next, only half of interview participants reported using
apps to support substance use recovery or health and well-
ness suggesting that outreach may be critical to WECM app
uptake. It may be important to collaborate with community
treatment providers to make individuals with StUD aware
of the WECM app when it becomes available.

Participants provided strong endorsement of the utility of
smartphone features that enhance organizational capacity.
Reminders, notifications, and calendars were frequently
mentioned during both interviews and focus groups. One
focus group participant remarked, ‘“Notifications really
help me out and keep me focused.” Based on these findings,
the WECM app will incorporate several features to enhance
organizational capacity including frequent reminders to
users to engage in healthy habits, notifications that prompt
users to submit drug screens on the appropriate days, and a
calendar feature that will allow users to proactively sched-
ule when, and on what days, they will engage in their
healthy habits.

Many participants expressed challenges related to smart-
phones, specifically around Wi-Fi access and cellular data
usage. As such, the WECM app will be designed to limit
the amount of cellular data needed to use it. Several partici-
pants reported challenges posed by “government phones”
with respect to data usage limitations and not having con-
sistent access to high-quality Wi-Fi. To reduce the cellular
data needed to operate the WECM app when not connected
to Wi-Fi, users will be able to choose to consume the edu-
cational content about wellness in WECM modules in text-
based format or video-based format. When a smartphone is
not connected to Wi-Fi, accessing text-based content uses
less cellular data than streaming video content. Providing

users a choice of how they want to consume educational
content could help to mitigate concerns about data usage.

With respect to comfort with technology and preference
for intervention delivery, the obtained data suggest that
most participants would be open to using a smartphone
app to support recovery. Over 70% of participants who
completed interviews expressed a preference for smart-
phone app-based interventions for substance use or a com-
bination of smartphone and in-person intervention which
suggests that individuals with StUD, for whom the
WECM app is being designed, may be willing to use it to
support their recovery alone or in conjunction with
in-person support. However, only half of participants
reported feeling very comfortable using technology sug-
gesting that it may be important for the WECM app to
include an embedded how-to tutorial to teach users how
to use the app and a button that would allow them to access
assistance. It may also be important for the app to be intui-
tive enough that individuals who provide recovery support
(i.e. peer support specialists, clinicians) with basic smart-
phone skills can help users navigate the app. There is evi-
dence that individuals with substance use disorders prefer
to be introduced to and guided to use apps for substance
use by clinicians.**

Most participants were familiar with the concept of well-
ness in recovery and expressed interest in learning more
about wellness from a smartphone app. Participants also
strongly endorsed the use of financial incentives to support
both the development of healthy habits and abstinence.
These findings provide support for the three core features
of the WECM app: wellness psychoeducation, financial
incentives for healthy habits, and financial incentives for
stimulant abstinence. Furthermore, participants endorsed
technological delivery of recovery support and endorsement
of the WECM app concept that researchers presented.
Participants noted that having an app on their phone aimed
at helping them improve wellness and maintain abstinence
could facilitate access to and engagement with
recovery-related content when they were in the community.
One participant remarked:

Technology is everything right now, and what I like about that
is, no matter where I am, I could reach out, get on my phone,
open the app, be able to use it whenever [ need it, whereas to
like maybe if I'm with my son or something like that and we re
extremely busy, I can’t make the meeting, or something similar
to that, but I think anything beneficial to my recovery is some-
thing that I would definitely use.

With respect to feasibility, over 80% of interview parti-
cipants thought a smartphone app could very much or
somewhat assist them in quitting substance use. Over
90% of interview participants thought a smartphone app
could very much or somewhat assist them in increasing
healthy habits and wellness. Overall, participants expressed
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broad support for the proposed WECM app and the digital
delivery of recovery tools. These results provide additional
support for the development and utility of digital interven-
tions for substance use recovery, like the WECM app, that
can be delivered via smartphone.

When asked about incentive amounts for negative drug
test submissions, most focus group participants endorsed
incentive amounts between $10 and $25 per test, and one
participant suggested that incentive amounts increase with
each negative submission. These findings align with prior
research that indicates that low magnitude incentives (a
few dollars) are not likely to be effective at supporting
abstinence and that increasing incentive amounts (i.e. an
escalating schedule) could be beneficial. Most focus group
participants endorsed incentive amounts of $2-$3 for
engaging in a targeted healthy habit. Participants also
expressed support for differential incentive amounts based
on the effort required to perform healthy habits. The
obtained data will directly inform the incentive values and
payment structure in the WECM app.

Limitations

Despite its contributions, there are several limitations of the
current study worth noting. One major limitation of the cur-
rent study is the study sample. We conducted interviews
with 50 participants and 12 of those 50 participants com-
pleted focus groups. Of the 50, only 84% of participants
reported previous or current challenges with stimulant
use. Although this constitutes much of the sample, a sample
consisting entirely of individuals with reported challenges
with stimulant use would have been preferable given that
the WECM app will be designed specifically for individuals
with StUD. Additionally, 74% of study participants identi-
fied as women which is not representative of the larger
population of stimulant users. Research indicates that
stimulant misuse is more prevalent in men than women
across all types of stimulants.>® Therefore, findings from
the current study may not be generalizable beyond our sam-
ple. It will be important, in future work, to ensure that the
design of the WECM app meets the needs of the broader
population of individuals with StUD (e.g. men, rural popu-
lations). Future researchers seeking to collect qualitative
data from individuals with lived experience to help inform
the design of digital recovery tools should ensure that their
participant sample is sufficiently representative of the target
population for whom the app is intended.

A second limitation is that knowledge gained from inter-
views and focus groups is reliant on participant self-report
which may not always align with their behavior. Thus, these
findings should be considered in light of the limitations of
self-reported data. A third limitation of the current study
is that we failed to ask participants about their access to
cash-transfer apps to receive incentives which could be an
important factor in uptake and implementation.

Finally, a notable limitation of this study is that CAB
members did not participate in the generation of key themes
and illustrative quotations from the collected qualitative
data. The thematic analysis of focus group data occurred
after the conclusion of the project period, and it is possible
that CAB member input during the data analysis process
may have resulted in the identification of different key
themes. That said, to ensure continued alignment with the
tenets of CBCP, the next steps of this project will be com-
pleted in close collaboration with CAB members.
Specifically, the research team will meet regularly with
CAB members during the app development process to
obtain ongoing feedback about user design, aesthetics,
and feature functionality. Once the prototype has been cre-
ated, CAB members will serve as alpha testers to gather
information about the experience of using the app in their
daily lives. Following the alpha testing period, CAB mem-
ber feedback will be used to refine and improve the WECM
app. Prototype testing can help to identify how well ideas
generated during the early stages of co-production translate
into application.* Finally, the CAB will provide guidance
and insight to the research team when designing rigorous,
empirical evaluations of the WECM app prototype.

Implications for practice and policy

Findings from the current study provide several considera-
tions for both practice and policy. One major consideration
that has not been well addressed in the literature is that
many individuals who might benefit from digital recovery
tools may not have consistent access to Wi-Fi or sufficient
cellular data to use the digital tools as intended. When faced
with limits on cellular data, some individuals may need to
prioritize certain smartphone-based tasks and allocate their
data usage for critical daily activities. For example, commu-
nicating with family members to facilitate daily logistics or
interfacing with clinicians, medical providers, social service
providers, or criminal justice agencies to support medical or
recovery needs might take precedence over using a digital
recovery tool when access to Wi-Fi and cellular data are
limited. Digital health apps indeed have the potential to
expand access to evidence-based care that may not be avail-
able to individuals in their local community. However,
many individuals still face significant barriers to accessing
digital health tools and researchers who develop these tools
should consider these barriers during the design process.
Participants expressed positive opinions about the three
core features of the WECM app suggesting that app uptake
and acceptability may be strong but practical constraints on
the use of financial incentives exist. The availability of
funding for stimulant-focused CM interventions has grown
over the past several years but is still limited based on loca-
tion and insurance status as well as regulatory hurdles.
Although government and payor support for using financial
incentives to help people achieve stimulant abstinence has



Deshais et al.

steadily increased, the use of financial incentives to help
people develop healthy habits that support long-term recov-
ery has no real-world precedence. The closest parallel to
this approach are the wellness-based programs that many
private health insurance companies offer to their members.
These programs provide members financial incentives or
rewards for completing health screenings, attending routine
medical appointments, exercising regularly, and engaging
in other behaviors that support wellness and prevent dis-
ease. The existence of such programs suggests that the
use of financial incentives to promote behavioral changes
that result in long-term health and wellness is a rational
and potentially financially solvent approach. Sustained
funding support for an app like WECM will require not
only a strong foundation of empirical support but also rec-
ognition that long-term recovery requires behavioral shifts
beyond abstinence.

Conclusion

This study adds to the limited research employing a
co-production model in the development of CM interven-
tions and serves as preliminary step toward our long-term
goal of co-producing a WECM smartphone app for StUD
designed to decrease stimulant use and increase healthy
habits that support recovery using input from a CAB and
individuals with lived experience. There is increasing rec-
ognition of the importance of a whole-person approach to
substance use treatment.'""'? Symptom management and
abstinence, the foci of most treatment programs, are import-
ant aspects of recovery but the development of habits and
routines that support overall wellness are critical for sus-
tained, long-term recovery. By combining a traditional
CM intervention (financial incentives for stimulant abstin-
ence) with an explicit focus on overall wellness, the
WECM app could help to facilitate the widespread behav-
ioral changes necessary for sustained recovery from StUD.
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