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Substance use disorders, such as alcoholism and drug addiction, are a widespread and hazardous public
health issue. Technology designed for the needs and values of people in recovery may be able to supplement
traditional treatment options, enhance long-term abstinence maintenance, and create new opportunities for
social support. We conducted a series of participatory design workshops with women in recovery from
substance use disorders to identify design opportunities for supportive technologies that align with the
specific values, practices and traditions of the recovery community. Through a data-driven inductive
qualitative analysis, we identify five major themes that may be addressed with technology: 1) supporting
twelve-step traditions and practices, 2) management of restlessness and moments of crisis, 3) agency and
control over privacy and personal safety, 4) tracking progress and maintaining motivation, and 5)
constructing a new normal. We connect these themes to specific implications for design.
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1

INTRODUCTION

Substance use disorders (SUDs), such as alcoholism and drug abuse, represent one of the most
widespread and hazardous public health issues facing our society today. In 2015, 20.8 million people
aged 12 or older in the United States had a SUD [102]. Each year, SUDs cost the US economy a
combined $442 billion in expenses related to health care, crime, and lost productivity [102]. For the
individual, SUDs can contribute to social, familial and financial difficulties, health complications,
and death. Due in part to a dramatic rise in opioid abuse, overdose deaths resulting from SUDs
have nearly tripled over the last 20 years [42].
Given the sudden rise in opioid related overdose deaths, the need for effective SUD treatment
is great. However, SUDs have been historically difficult to treat given their chronic nature
consisting of multiple cycles of treatment, abstinence, and relapse [76]. Previous studies indicate
that up to 75% of individuals relapse within one year following acute SUD treatment (e.g.,
detoxification and rehabilitation) [22,33,65,67]. Consequently, when an individual completes acute
treatment, healthcare providers typically recommend a long-term continuing care program, such
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as a 12-step group or cognitive behavioral therapy (CBT), to reduce the ongoing risk of relapse
[54]. Prior studies indicate that long-term continuing care has a positive impact on SUD outcomes
when paired with acute treatment [10], and is considered an essential component of a robust
recovery [76].
Despite widespread agreement on the need for long-term continuing care in treating SUDs,
many individuals struggle to make a successful transition from acute in-patient treatment to longterm and self-driven continuing care. Many encounter barriers that prevent engagement with
traditional continuing care programs such as a lack of knowledge about SUD care options, low
expectations of treatment efficacy, concerns about stigma, and a lack of available and flexible
treatment options [18,64]. Additionally, those who do engage in long-term continuing care
programs often drop-out before the recommended duration [33,51]. Further, even among those
who adhere to a long-term continuing care program, the possibility of relapse remains high. Kleber
et al. [54] state that social influences (e.g., substance-using family or friends), economic influences
(e.g., unemployment), medical conditions (e.g., chronic pain, fatigue), and psychological influences
(e.g., hopelessness, despair) increase vulnerability to relapse, even amongst individuals adhering
to a continuing care program. Due to the struggles related to traditional forms of long-term
continuing care, new and supplemental approaches are needed to extend the impact and
accessibility of these potentially lifesaving forms of ongoing support.
Technology may be a promising source of additional support for individuals attempting to
make the difficult transition from acute treatment to long-term recovery due to the high
penetration of certain technologies (e.g., in 2018, 77% of Americans owned smartphones [101]), the
relatively low cost of scaling (compared to formal treatment interventions), and the potential for
customization and personalization. However, prior research indicates the design of such
technologies must consider how these systems can complement, rather than replace or contradict,
the practices, values, and traditions of existing approaches to recovery [98]. This kind of valuesensitive design is best conducted in close collaboration with relevant participants [13]. In this
paper, we describe the process and output of six participatory design workshops conducted with
women residents of a sober living home to explore how technology may enhance and compliment
traditional forms of long-term continuing care. Through this approach, we address three research
questions:
RQ1. What specific challenges of early recovery may be ameliorated by supportive
technologies?
RQ2. What current recovery practices and behaviors may benefit most from supportive
technologies?
RQ3. What specific values and traditions should guide supportive technologies in this
domain?
We begin by providing brief background on current approaches and important terms related to
SUD recovery. We connect our work with the previous investigations of technologies for mental
health and relevant methodological approaches in the field. We describe our participatory design
method and discuss themes resulting from the qualitative analysis of our design workshops.
Finally, we connect our findings with broader implications for design in this critical context.
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2 BACKROUND: RECOVERY FROM SUDS
The following terms and concepts are important for understanding the experience of people in
early recovery from SUDs:
 Treatment: Analogous to treatment models for other chronic conditions, treatment for
individuals with SUDs occurs in temporal phases including initial assessment, acute
stabilization, and long-term continuing care [54]. Individuals with SUDs require an
individualized medical assessment at the onset of treatment to determine immediate
physical and psychological risks and to develop an overall treatment plan. Following
assessment, individuals undergo detoxification. For cases with a high risk of medically
complicated withdrawal symptoms, detoxification often occurs in an inpatient facility
under the supervision of a medical professional. Due to the high rate of chronic relapse
for individuals with SUDs, relapse prevention programs are essential for long-term
recovery. With very few exceptions, individuals in treatment for SUDs are referred to
long-term continuing care programs such as 12-step groups or formal evidence-based
treatments such as cognitive behavioral therapy (CBT) [63]. Depending on the treatment
plan, continuing care may be paired with relapse prevention medications (e.g. Naltrexone)
to prevent the pleasurable effects of substance use (e.g. pain relief and feelings of wellbeing) and reduce cravings [54].
 Relapse: While harm reduction approaches are becoming more common, most treatment
programs advocate participants to strive towards complete abstinence from all
recreational drugs and alcohol. Individuals usually track their continuous abstinence as
“sober” or “clean” time and a return to substance use is considered a relapse that resets
this clock. The majority of patients who are treated for SUDs have at least one relapse
during the first year following treatment [54].
 Role of the 12-step Approach in Long-Term Continuing Care: Despite the recent
increased focus on formal evidence-based care (e.g. CBT), 12-step groups such as
Alcoholics Anonymous (AA) and Narcotics Anonymous (NA) are the most commonly
used form of long-term continuing care program among individuals with SUDs in the
United States [36,37]. The prevalence of the 12-step approach in SUD continuing care is
due in part to its wide reaching availability [54], free cost of membership, and the high
rate of referrals from professional treatment centers [86]. Prior research indicates that up
to 80% of treatment centers refer patients to 12-step groups following acute treatment
[45,50,52].
 Sponsorship, Stepwork, Meetings, and Service: four specific activities espoused by 12step groups as components of a strong recovery program. Sponsorship involves working
with a member of the program who has more experience in recovery. The nature of this
relationship focuses on the sponsor guiding their sponsee through the 12-steps. Such
stepwork usually consists of sharing written journal entries on topics such as admitting
the problem, understanding one’s maladaptive behaviors or responses, making amends to
others, and establishing spiritual maintenance practices. Both 12-step groups and
alternative programs (e.g., SMART recovery [44]), emphasize the importance of regular
in-person attendance and sharing at social support meetings. Early in recovery, daily
meeting attendance is encouraged. Finally, 12-step groups also encourage involvement in
service activities such as participating in outreach meetings at hospitals and institutions,
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helping with the logistics of running a meeting, and participating at the regional and
national levels of a 12-step group.
 Sober Living Environment (SLE): is intended to serve as a transitional residence for
individuals no longer enrolled in acute treatment who are unable to manage living
independently without significant risk of relapse [54]. SLEs are alcohol and drug-free
living atmospheres that typically require residents to comply with house rules such as
maintaining abstinence, paying rent and other fees, participating in house chores, and
attending house meetings [75]. Furthermore, SLEs typically mandate or encourage
residents to participate in 12-step groups [75]. Even among SLEs that do not mandate 12step participation, residents are likely to participate in 12-step activities due to social
norms and the availability of these programs (e.g., [69,75]). In this study, we worked with
an SLE that is part of the Minnesota Association of Sober Homes (MASH). All 150 sober
homes associated with MASH require residents to meet with a 12-step sponsor and attend
three 12-step meetings per week. While this requirement is common nationwide, we
discuss this particular perspective throughout this paper.
Finally, in this paper, we do not seek to advocate for a specific treatment approach or
maintenance program, rather we seek to connect with and design towards the lived experience,
priorities, and values of people in early recovery from SUDs with the goal of amplifying their voices
in the design process.

3 RELATED WORK
In this section, we review relevant work across HCI, Social Computing, and clinical domains. We
articulate the importance of user-centered design and contrast it with current approaches in
designing for SUD recovery. Based on previous work, we propose participatory design as a
compelling method for user-centered design for SUD recovery.

3.1 Technology Design for SUDs as a Mental Health Disorder
As SUDs are one example of a mental health disorder (as designated by the DSM-5 [5]), this study
can be informed by designs for mental health. HCI has a long tradition in working with individuals
with mental health disorders to co-design user-centered technology to support treatment and
ongoing care. However, a similar design emphasis for SUD recovery has rarely been investigated,
despite the great potential for user-centered technology to support individuals in managing the
immense emotional, physical, and environmental demands of SUD recovery.
3.1.1 HCI Technology for Mental Health. Recently, medical literature has stressed the importance of
enabling patients to take an active role in managing their care [11], especially with regard to
chronic conditions that require treatment beyond acute in-patient interventions [35,60]. Similarly,
recent HCI design research has focused on supporting the user’s ability to self-monitor and take
an active role in the management and treatment of chronic mental health conditions such as
depression [26,66], stress [55,59,73,74] general anxiety [96], bipolar disorder [8,9,62], mental illness
[70], and ADHD [24]. In addition to developing technology on the behalf of individuals, many HCI
studies have co-designed technology with mental health practitioners [61,94] and with individuals
with mental health disorders [62,70,85,94]. For example, Matthews et al. [62] conducted a
participatory design with nine individuals diagnosed with bipolar disorder to co-design
MoodRythm, a mobile app that helps users set and track their daily routines. Using a similar
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approach, Simm et al. [85] co-developed wearable technology for individuals diagnosed with
autism to assist in anxiety self-management.
3.1.2 HCI Technology for SUDs. In contrast, HCI design research regarding SUDs has been
qualitatively different from the user-centered approach adopted for other areas of mental health.
The majority of HCI research regarding SUDs has focused on detecting substance use, rather than
providing digital tools to support self-management of the emotional, physical, and environmental
factors critical to long-term recovery. Such designs have included mobile phone enabled sensors
that detect and track substance use through analysis of breath [95], saliva [100], and walking gait
[47]. Additionally, research has also utilized social media language and behavior to categorize and
predict relapse and recovery [58,87,88]. Furthermore, a small number of studies have focused on
the evaluation of commercially made technologies (e.g. [79]). However, the majority of these
commercially made technologies have not been examined in peer-reviewed work nor has their
design been developed in a transparent manner.
None of the aforementioned designs were developed through formative research nor
collaboration with people in recovery from SUDs, despite recent qualitative investigations that
suggest the unique perspectives of people in recovery need to be considered to design technologies
that are sensitive to the values and priorities of long-term recovery [80,98].

3.2 Clinical Technology Design for SUDs
Outside of HCI, the majority of evidence-based supportive technology for SUDs has been developed
in clinical domains. Many of these technologies were designed using a top-down approach
originating from theoretical perspectives [32] or the role of the clinician [16,41], rather than a
patient-driven bottom-up approach. For instance, Gustafson et al. [38,39] based their design of
ACHESS, a smartphone platform created to improved long-term recovery of individuals with an
Alcohol Use Disorder (AUD), on the principles of self-determination theory. Primary care
physicians and individuals with an AUD completed a needs assessment survey and reacted to
technological components of ACHESS, but were not directly involved in its design. Similarly, Dulin
et al. [27] based the design of their SUD recovery smartphone platform (LBMI-A) on theoretical
perspectives of behavioral change including motivation enhancement, relapse prevention, and
community reinforcement. Researchers consulted individuals with an AUD in the final design
stage, but they were not directly involved in the initial design of LBMI-A. As examples of cliniciandriven design, Carrol et al. [16] and Hasin et al. [41] studied the clinical efficacy of pairing
computerized behavioral interventions with treatment-as-usual therapy in an attempt to extend
the role of the therapist beyond in-person sessions.
A clear limitation of previous research regarding supportive technologies for SUDs is a lack of
design work with people in recovery to seek alignment with the specific priorities, values, and
challenges faced by individuals as they transition from acute in-patient treatment to long-term
independent recovery. In this study, we attempt to address this gap by using a participatory design
approach that positions individuals in early recovery from SUDs as co-designers and subject matter
experts in the design of supportive technology.

3.3 Participatory Design
Participatory design (PD) was developed on the belief that those that are most affected by the
introduction of a new technology have the right to participate in its creation. PD is a widely used
approach within the HCI community that positions the end-user as a full participant in the design
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process [68]. This method is particularly salient when the goal is to empower traditionally
marginalized or overlooked user groups by providing them a voice in the design process [68]. For
example, Azenkot et al. [6] worked in concert with individuals with visual impairments to design
service robots to assist in guiding the blind. Similarly, in their design of motivational systems for
stroke rehabilitation, Balaam et al. [7] worked directly with individuals in recovery from stroke.
Researchers have also adopted the PD approach to co-design technology with individuals with
special needs [34], children [99], elderly adults [21,92,93], and individuals with dementia [57].
Given its saliency in empowering traditionally marginalized populations, PD may be particularly
appropriate for the female participants in this study. Prior studies indicate women are an often
overlooked population within traditional SUD research [91].
In addition to empowering users, PD is effective in merging the tacit knowledge areas of both
designers and users [28]. The knowledge gap positioned between the expert domains of the
designer and user is a fertile environment in which participants can combine their diverse
knowledge bases to challenge assumptions and develop novel insights [68]. Findings from previous
research investigating the use of technology to support SUD recovery strongly suggest that design
should complement, rather than replace or contradict, the practices, values, and traditions of
existing approaches to recovery [98]. Thus, in this study, we utilize the participatory design
approach to position participants as co-designers and subject matter experts to ascertain how
technology can supplement, rather than disrupt, their recovery efforts.

4

METHODS

In order to align the design of supportive technology with the values and priorities of the recovery
community, we conducted six participatory design workshops with women in early recovery from
SUDs. During these workshops, participants discussed how and why they currently use technology
to support their recovery, interacted with currently available technology designed for SUD
recovery, identified prominent problems related to their recovery, brainstormed technical solutions
to these problems, and finally sketched the most promising solutions.

4.1 Ethical Considerations
Recovery from substance use is a demanding and private endeavor, requiring additional
consideration of participant protections. We took several steps to safeguard participant anonymity
and well-being during the study. We wanted to ensure that the identity of each participant
remained anonymous even if one of them chose to disclose their own participation to others
outside of this study (this action would reveal our partner SLE and could therefore allow others to
identify other participants based on demographic data). To do so, we chose not to collect
participant demographic data (e.g., age, length of sobriety, substance use history) that could point
to a participant’s identity. Furthermore, we sought and received permission from the IRB to waive
the documentation of consent. We handled compensation for participation in each workshop
through anonymous gift cards handed out at the end of each workshop, thus precluding the need
for participants to contact us to receive pro-rated compensation if they could not participate in
future workshops. Additionally, through a special dispensation from our department, we did not
collect names or signatures to confirm compensation. By removing the requirements for
documenting consent and compensation, we circumvented the need for participants to provide
their name at any point in the process.
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In addition to safeguarding participant confidentiality, we took steps to ensure that research
workshops did not interfere with activities beneficial to participant recovery. We worked with SLE
managers and residents to schedule the participatory design workshops around events related to
participant recovery including AA or NA meetings, meeting with sponsors, job duties, and service
commitments. Individuals could self-select to participate (or not participate) in the workshops that
fit in their schedule on a case-by-case basis.

4.2 Research Site and Participants
We worked with residents of a women’s SLE. The SLE provides a safe and drug-free residence
where women lend support to each other as they begin the long-term process of SUD recovery.
Generally, residents are in early recovery (e.g., < 1 year clean/sober) as SLE residency serves as a
stepping-stone to independent living.
As part of their decision to live in the SLE, residents agreed to a number of house rules intended
to provide structure and support to their recovery. Primarily, residents were required to attend
three 12-step group meetings per week, meet with a sponsor, and engage in service work (the
majority of SLE’s nationwide either require or strongly encourage 12-step participation [75]).
Additionally, residents were required to spend a minimum of 25 hours per week working, attending
school, or attending recovery related activities. Residents were free to choose the specific type of
12-step program in which they were to participate. For example, the SLE manager informed us that
some residents attended 12-step groups that emphasized mindfulness meditation and others
participated in 12-step groups for non-believers (i.e. atheist 12-steps). Furthermore, residents could
supplement their participation in 12-step groups with other forms of treatment such as CBT,
SMART recovery, etc.
At the time of the study, sixteen women resided in the SLE and each of them took part in at
least one participatory design workshop (of which there were six). Most residents attended
multiple workshops and some participated in all workshops (see Table 1 for workshop attendance).
As previously stated, to protect the anonymity of the participants, we did not collect individualized
demographic data. However, the SLE manager provided aggregate information such as the average
age of residents (29.5 years old), the average length of stay (10 months), and the specific substances
used by residents which included alcohol, heroin and other opioids, methamphetamine, ketamine,
cocaine, MDMA (commonly known as ecstasy), and benzodiazepine. Some participants were in
recovery from the use of multiple substances. Each participatory design workshop took place in
the living room of the SLE.

4.3 Procedure
As not to interfere with the participants’ recovery related activities, the SLE manager
recommended that the duration of our interactions with them be restricted to a maximum of ninety
minutes per session. Therefore, rather than conducting a single participatory design workshop that
would have engaged participants for many hours, we conducted six separate ninety-minute
workshops that took place over the course of six weeks (see Table 1 for more information). Each
workshop was separated by an interval of five to ten days. The divided structure was also beneficial
to us as researchers. We used the data collected in each workshop to prepare for and adjust the
content of subsequent workshops to create a more engaging and productive experience for
participants. For example, after the initial brainstorming and idea selection workshop, the
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researchers tallied votes to present only the most promising ideas to the group for the following
session.
In the first participatory design workshop, participants discussed their experience using
technology to support their recovery. Participants formed groups of three to discuss and record
(on poster paper) the names of the technologies they used to support their recovery, how it
supported their recovery, as well as the device they used to access said technology. Following small
group discussion, each group presented their poster.
In the second workshop, participants interacted with commercially made smartphone
applications designed specifically to support SUD recovery (see Table 1). We selected popular
applications, many of which were not currently used by participants, to expose them to the breadth
of supportive technologies currently available. Participants spent 15-20 minutes exploring each app
and then recorded what they liked and disliked about each app. Participants followed the same
protocol in workshop 3, but interacted with smartphone applications designed for the promotion
of emotional and physical health (e.g. Fitbit, Koko, Pacifica), rather than apps designed specifically
for SUD recovery.
We designed the first three workshops to accomplish three core objectives towards
familiarizing participants with supportive technology for recovery including: 1) expose
participants to supportive technology that may aid them in their personal SUD recovery process,
2) demonstrate technical possibilities of supportive technology to better prepare participants to
brainstorm and design their own solutions in upcoming workshops, and 3) identify gaps in the
current landscape of supportive technology for SUD recovery. During the subsequent and final
three workshops, we utilized the technological foundation we built with participants over the first
three workshops to identify prominent recovery challenges and to brainstorm and design
technological solutions to these challenges.
During the fourth workshop, participants identified the most prominent and difficult problems
they face in their day-to-day recovery. We asked participants to give specific attention to the
problems that currently do not have an effective technological solution or technological support
system. Framing the workshop in this manner allowed us to challenge participants to focus on
aspects of their recovery not supported by the current landscape of supportive SUD technologies.
Additionally, the results from this workshop allowed us to shape the agenda of the upcoming
brainstorming workshop to focus on problems that were personally relevant to the participants.
Thus, in the fifth workshop (i.e., brainstorming workshop), we revisited the problems that
participants deemed most personally relevant and worked with them to brainstorm technological
solutions to these problems (see Table 1 for more detail).
In the sixth and final workshop, participants worked in groups of two or three to sketch
designs for supportive technologies inspired by the technological solutions they developed in the
preceding workshop. To attenuate the impact of the relatively low attendance of the second the
third workshops (see Table 1), we ensured that a participant that attended either the second or the
third workshop was present in each sketch group. Additionally, we reviewed the main findings of
previous workshops at the start of each subsequent workshop to contextualize the activity for
participants.
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Engagement & Research Goals

 Gather in-depth accounts of how and why
participants currently use technology for
recovery.
 Determine participant familiarity with
technology to inform upcoming workshops.
 Prepare participants for upcoming design
Interacted with and reflected on
workshops by demonstrating existing SUD
four apps designed to support
recovery apps.
1
recovery: WeConnect ,
 Gather participant impressions of each app.
2
3
Addicaid , InTheRooms , and
 Identify technologies that may aid in their
NoMo4.
recovery.

Prepare participants for upcoming design
Interacted with three health apps
workshops by demonstrating existing health
not specifically designed for SUD
apps.
recovery (KoKo5, Pacifica6, and

Gather
participant impressions of each app.
Fitbit7) and reflected on the
 Identify technologies that may aid in their
applicability to recovery.
recovery.

Identify core themes in the most prominent
Identified twenty-five problems
problems participants face in day-to-day
related to their SUD recovery and
recovery.
voted for the problems they
 Provide focus and context for the upcoming
found most personally relevant.
ideation and sketching workshops.

Teach participants IDEO-style8 ideation
Brainstormed fifty-four potential
techniques.
technical solutions to problems

Brainstorm at least 50 potential
identified in workshop #4, and
technological solutions to the problems
voted for the most promising
outlined in workshop #4.
solutions.
 Identify core themes in participant ideation.
 Provide participants with agency in
Worked in groups to sketch their
designing technology that will benefit them
favorite ideas from workshop #5.
most.
 Identify core themes in participant designs.

1. Currently
Used Tech
Workshop

Listed and discussed the
10 technology they use to support
their recovery.

2. Recovery
App
Workshop

5

3. Health
Promotion
App
Workshop

3

4. Problem
Identification
Workshop

9

5. Ideation
Workshop

7

6. Sketching
Workshop

8

Table 1. Study procedure including the number of participants, activities, and goals for each
participatory design workshop.

4.4 Analysis
During the participatory design workshops, we collected qualitative data including researcher field
notes (as a team of researchers carried out the work, one member could lead the workshops while
the other took detailed notes), participant discussions, lists of problems related to recovery,
participant writing, brainstormed ideas, and participant design artifacts (e.g. sketches). To protect
participant anonymity, we did not use audio or video recording. We converted non-textual data
1

https://weconnectrecovery.com/
https://addicaid.com/
3 https://www.intherooms.com/
4 http://meetnomo.com/
5 https://itskoko.com/
6 http://www.thinkpacifica.com/
7 https://www.fitbit.com
8 The IDEO-style brainstorming technique emphasizes creating thinking through an openness to wild solutions and collaboration with other
in a judgment free environment (for more information: http://www.designkit.org/methods/28)
2
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(e.g., reflections on field notes, descriptions of participant design artifacts) to text through the
generation of memos when appropriate. We analyzed this textual dataset using data-driven
inductive thematic analysis characterized by the generation and constant comparison of open codes
in order to reveal underlying themes (e.g., [71]). We began the analysis by performing line-by-line
open coding on the qualitative data collected from each workshop, identifying short, individual
units of meaning within the textual data. We used the process of affinity diagramming to spatially
cluster open codes together based on similar meaning. We discussed and iteratively refined these
clusters to identify core themes in the data. In this paper, we report emerging themes that are
relevant to opportunities, challenges, and considerations for the design of SUD recovery
technologies.

4.5 Study Limitations
While the participatory design method allowed us to incorporate the experience, values, and
priorities of individuals in recovery from SUDs into the design of supportive technology, the
methodology contains inherent limitations. Primarily, participatory design is a subjective process
and carries with it the individual perspectives of both participants and researchers. A different
group of participants or researchers may have come to different conclusions, focused on different
obstacles related to recovery, and may have emphasized different design solutions. These
limitations are true of all qualitative work and future studies should triangulate with work that
utilize other methods.
Furthermore, the small size and homogeneity of our participant group limits the external
validity of our findings. Participants in our study were exclusively women residents of an SLE, the
majority of which were young (mean age of 29.5). Previous research on gender differences in SUDs
suggests that men and women differ in the onset of substance use, social stigmas resulting from
substance use, and barriers to treatment [14]. Furthermore, young individuals who voluntarily
enter an SLE may have different needs and priorities compared to older individuals, those who are
no longer living in an SLE, or those who have never lived in an SLE. Additionally, participants
were required to participate in 12-step groups as part of their living agreement with their SLE.
While this mandate is very common among SLE’s nationwide, and 12-step groups are the most
common help setting for adults with SUDs, the requirement limits the generalizability of our
results. Future research should seek to extend our findings by engaging in co-design activities with
a more diverse or a complementary set of participants.
Despite these limitations, we believe our work provides valuable insight into the design of
supportive technology for SUD recovery by establishing alignment with the values, traditions, and
priorities of the recovery community. Furthermore, while the homogeneity of our participant
group limits generalizability, we believe it is also a strength of this paper. Our specific context and
setting enabled us to the focus on the unique experience and needs of women in recovery – an
often overlooked population within SUD research [91].

5

RESULTS

Through our analysis, we identified 5 major design themes for supportive technologies for
individuals in recovery from SUDs: 1) supporting twelve-step traditions and practices, 2)
management of restlessness and moments of crisis, 3) agency and control over privacy and personal
safety, 4) tracking progress and maintaining motivation in recovery, and 5) constructing a new
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normal. Below, we discuss each theme and provide examples of participant discussion and design
artifacts.

5.1 Supporting Twelve-Step Traditions and Practices
Throughout the workshops, participants consistently sought ways to leverage technology to
support and extend their participation in 12-step practices to support their recovery. Specifically,
participants focused their designs on solving problematic logistical issues surrounding their
engagement with 12-steps practices such as finding a sponsor and securing safe and affordable
transportation to 12-step meetings. This focus on extending and streamlining engagement in 12step recovery was present in every workshop, but was especially prominent in the problem
identification, ideation, and sketching workshops (i.e., workshops 4, 5, and 6).
During the problem identification workshop, participants identified twenty-five prominent
problems related to their day-to-day recovery, and then individually voted for the problems they
found most personally relevant. Participants most often voted for problems related to traditional
12-step practices such as “Finding service opportunities,” “Sponsor communication,” and
“Transportation to AA meetings” (Figure 1). In describing the challenge of finding local “same-day”
service opportunities, a participant stated, “It’s very difficult to find a unified list of service
opportunities in the area. A list that is updated and could be filterable would be a godsend.”
Participants also focused on leveraging technology to support 12-step practices and traditions
during the ideation workshop. Participants brainstormed fifty-four solutions to their most salient
problems related to recovery and then individually voted for the most promising ideas (Figure 2).
Among the thirty ideas that received the most votes, sixteen focused on providing support for 12step practices and traditions such as "Rideshare service for AA meetings” and “Searchable service
work listings.” Additionally, the idea that received the most participant votes was a smartphone
application that would assist the user in searching for and communicating with a sponsor (Figure
2) — a core element of 12-step fellowships.
In the final workshop (i.e. sketching workshop), participants worked in groups of two and
three to design and sketch technology to support their recovery. Each group was allowed to choose
any idea developed in the previous workshop (i.e. ideation workshop), but independently, each
group decided to focus on the same idea — the “Sponsor finder app.” While this core app
functionality was included in each team’s app sketch, there was some diversity in terms of
additional functionalities, features, and approaches. Participant sketches were comprised of four
core themes focused on providing support for engagement with 12-step practices. First, participant
sketches featured the ability to search for a potential sponsor based on individual characteristics
(Figure 3a). These characteristics were diverse and specific to the individual. For instance,
participants stated they wanted the ability to search for sponsors based on “experience,” “length of
sobriety,” “spirituality,” “personality and hobbies,” “location,” “expectations for sponsees,” and “the
way they work the 12-steps.” Second, participants designed multiple ways for the user to schedule
meetings and communicate with a potential or existing sponsor via text or voice communication
(Figures 3b and 3c). Third, participants designed a “family tree” interface that would allow the
sponsee to gain access and form connections with their sponsor’s peer support network (Figure
3d). Finally, participant designs emphasized the importance of service work featuring
functionalities to find local service work (Figures 4a and 4b) and view completed service work
(Figure 4c).
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Fig. 1: Prevalence (i.e. number of problems) and personal relevance (i.e. total votes) of participant
recovery related problems organized by design theme. Data were collected from workshop four in which
participants identified twenty-five prominent problems related to their day-to-day recovery and then
voted for the four problems they found most personally relevant.

Fig 2: Prevalence (i.e. number of ideations) and popularity (i.e. total votes) of participant ideations
organized by design theme and support functionality. Data were collected from workshop five in which
participants brainstormed fifty-four solutions to their most salient problems related to recovery and then
voted for the ideas showing the most promise.
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Fig. 3. Participant designs concerning a) finding a sponsor, b) scheduling meetings with a sponsor, c)
communicating with a sponsor, and d) connection to a sponsor’s support network.

Fig. 4. Participant designs concerning a) finding service work, b) same-day service opportunities, and c)
tracking service history.

Fig. 5. Participant designs emphasizing need for a) on-the-spot support, b) user safety via password
protected app access, and c) customized daily reminders

5.2 Management of Restlessness and Moments of Crisis
In addition to supporting the traditions and practices of 12-step fellowships, participants frequently
focused on the dangers of restlessness and boredom in early recovery. During the first workshop,
participants focused their discussion on several technologies that help them cope with these
emotions. For instance, a participant stated she uses a low-tech strategy to mitigate restlessness.
“A simple strategy for me is coloring. I think it’s good, it calms me down and makes me forget.
If I’m thinking way too much about things that are going on in my life and getting close to
Proceedings of the ACM on Human-Computer Interaction, Vol. 2, No. CSCW, Article 156, Publication date: November 2018.

156:14

Z. Schmitt & S. Yarosh

wanting to drink, then I just color and that makes me focus on that instead of everything
else.”
Another participant reported using Headspace, a mindfulness meditation app, to find focus during
periods of restlessness: “The headspace app helps me meditate every day at the same time and makes
it a habit… it helps with coaching me through the meditation and leaves little room for my mind to
wander.”
Restlessness is particularly dangerous for individuals in early recovery as it can precipitate
emotional crises such as panic attacks and strong cravings—emotional states associated with
relapse. Due to their unpredictable nature, several participants discussed the need for technology
that would allow them to self-manage these crises — regardless of the time of day or situation in
which they occur. This is especially vital since peer support, such as calling a sponsor or attending
an AA meeting, may not always be readily available. Thus, it is important that individuals possess
a consistently accessible self-management tool. For example, while exploring NoMo, a smartphone
application designed for recovery, a participant said that she would use the “Guided breathing
feature for panic attacks before they become unmanageable” or “if I felt an episode come on and I was
say on the bus or something.” However, participants also stated the simplicity of this feature might
become dull or monotonous over prolonged use—thus limiting its effectiveness. In an attempt to
create a more dynamic solution, a participant suggested the following feature.
“A thirty-minute timer activated when you have a craving. While the countdown is
happening, it could give you things you can do like a coloring activity, games that are
mindless and entertaining, or different options like a walk”.
In addition to technology that would allow participants to self-manage crises, participants also
brainstormed solutions that would instantly connect the user to their peer support network. For
example, a participant suggested that supportive technology include an “I’m struggling button” that
would instantaneously contact the user’s support network – an idea that was well supported by
other participants (Figure 2). A participant’s sketch further developed this idea by implementing
an “On-the-Spot Support” button that would immediately contact the user’s sponsor and other
preselected members of the user’s support network via text message (Figure 5a).
In summary, participants highlighted the need for technology to get access to in-the-moment
support either through self-management or through social support during dangerous periods of
restlessness, panic attacks, and intense cravings.

5.3 Agency and Control over Anonymity and Personal Safety
Early recovery can be a particularly vulnerable stage in a person’s life. Considerations for
managing stigma, privacy, personal and group anonymity, trust, and personal safety were all
recurrent themes for participants in our design workshops.
While interacting with currently available supportive technology designed for recovery,
participants expressed concern and caution when confronted with the ability to share personal
recovery details with unknown individuals in an online mutual support environment. For instance,
a participant stated, “I don’t like that there are random people viewing my comments and sober time.
I don’t like receiving messages from random people.” She went on to say that she wanted “privacy to
be the default setting,” and that she would like the option of changing the privacy setting when she
felt “ready” to share.
Other participants saw the potential benefits of an open online community, but only if properly
aligned with 12-step traditions regarding anonymity. For instance, participants liked the open
community structure found in KoKo, a social media platform that allows the user to anonymously
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help and receive help from users concerning issues related to stress, bullying, dating, etc. “If you
use an algorithm to restrict the use of specific places (e.g., meeting groups) or names, it may work well
for recovery. The fact that it is anonymous is cool.”
In addition to concerns for personal anonymity, participants also mentioned the need to
protect the anonymity and sanctity of local 12-step meetings. For example, a participant disliked
the user-generated reviews of local AA and NA meetings she saw on Addicaid, a smartphone app
designed for recovery.
“A comment might steer me from meetings I really like. A meeting is not like a restaurant on
Yelp. They should not be judged in that way. Each time a meeting is different. You should
give it multiple tries.”
Protecting personal safety while using technology for recovery was also of primary
importance to participants. For example, while sketching her design of the “Sponsor Finder”
smartphone application, a participant suggested the app include a mechanism to report “Creepy”
behavior in order to remove “13th steppers”—individuals trying to initiate a sexual relationship with
somebody new to recovery (which is viewed as a predatory practice in the community).
Furthermore, many participants featured password protection in their sketches (Figure 5b).
Participants suggested that app passwords be distributed during in-person AA meetings to help
prevent individuals outside of recovery from using the app in a predatory manner. Physical
attendance at a meeting was reported as a reasonable means for vetting online attendees as that
real-world action allowed the development of trust and a mutual agreement of respecting others’
anonymity and the group’s primary purpose.
Participants were weary of using technology for recovery if it did not provide means for
establishing trust or mutually agreed upon practices around personal anonymity, personal safety,
group anonymity, and the primary purpose of a recovery venue. Thus, to gain the trust of the
recovery community, technology must consider ways in which anonymity and safety practices
could be established and continually reinforced through socio-technical means.

5.4 Tracking Progress and Maintaining Motivation in Recovery
Participant discussions and designs frequently focused on self-tracking and gamification
functionalities to track progress and maintain motivation in recovery. Participants adopted
opposing views regarding the appropriateness of these functionalities for the purposes of recovery.
Some participants stated that self-tracking and gamification could assist individuals in staying
accountable to their recovery goals. However, others expressed trepidation, stating that these
functionalities trivialize the recovery process and undermine intrinsic motivation. Below, we
review participant discussion and design artifacts regarding self-tracking and gamification
technology for recovery.
5.4.1 Self-Tracking Recovery. Participants reacted positively to self-tracking functionalities while
interacting with currently available technologies designed to support recovery (i.e., workshop #2).
For example, while interacting with WeConnect, a smartphone application designed for recovery,
a participant stated, “I like the fact that it’s a daily planner and you can track meetings, locations,
daily chart of meetings so I can keep track of my 90 in 90 [ninety meetings in ninety days].” Another
participant saw self-tracking as potentially helpful in coping with cross-addictions, “tracking your
fill-in vices like drinking soda or smoking cigarettes….track how often you log on to your phone to
procrastinate when you have a lot of things to do.” Furthermore, participants stated that self-tracking
provides a tangible recognition of their progress and accomplishments — a rare opportunity in
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recovery. For instance, a participant stated she uses journals to “track how I have changed over
time.” Another participant stated she uses daily checklist on her smartphone to “help me feel like I
accomplished something today. That’s important for when I get down on myself.”
However, despite positive reactions to the self-tracking features they experienced in currently
available technology, participants did not focus on self-tracking when asked to brainstorm
solutions or sketch designs for their versions of supportive technology. For instance, participants
generated four ideas that featured self-tracking; however, these ideas received a relatively low
number of votes compared to other support functionalities (Figure 2). Participant sketches followed
a similar pattern.
Finally, while some participants reacted positively to self-tracking, others felt self-tracking
might exacerbate feelings of guilt and inadequacy during the recovery process. A participant stated
that the money saving calculator featured in the NoMo app induced feelings of guilt regarding her
past spending behavior. Participants also stated that self-tracking has the potential to exacerbate
existing problems related to low self-esteem and perfectionism — two salient problems raised by
participants during the problem identification workshop (Figure 1).
5.4.2 Gamification in Recovery. Analogous to how participants viewed the role of self-tracking in
recovery, opinions regarding extrinsic motivational tools (e.g., gamification) were discordant. Some
participants stated that gamification has great potential value for recovery, while others feared it
would negatively influence their recovery. However, unlike self-tracking, participants featured
gamification prominently in their brainstormed solutions (Figure 2) and design sketches. For
example, participants suggested receiving points, trophies, or medals for engaging in service to the
community, and featured said functionality prominently in their sketches (Figures 4b and 4c).
Furthermore, a participant suggested that gamification could help individuals in recovery stay
accountable. She stated that a potential user of the technology would “lose points if you say you
were going somewhere but then don’t show up without 24-hour notice or find a substitute.”
Participants eschewed the idea of individual leaderboards, as they would break with the 12step tradition stating that all members are equal. Rather, participants suggested creating
community leaderboards and sober house community competitions. Participants were also careful
to ensure that gamification not be used to “shame people for relapsing.” Therefore, rather than losing
points for relapsing, participants suggested providing “amplified points for coming back” following
relapse. When asked how points should be used, a participant suggested that users redeem points
for prizes such as “luxuries we don’t usually buy like nail polish, spa treatment, getting nails done.”
Other participants raised concerns regarding the appropriateness of gamification for recovery.
A participant stated that receiving points for recovery related activities “trivializes recovery.” In
addition to undermining intrinsic motivation, participants stated that gamification is “too similar
to gambling” and may exacerbate underlying problems.
The potential roles of self-tracking and gamification in SUD recovery are both promising and
risky. Given the split opinion of participants, supporting technologies should at the very least
include an opportunity to opt out of these functionalities.

5.5 Constructing a New Normal
Participants, most of whom were new to recovery, described the inherent difficulties associated
with navigating a novel substance-free lifestyle and fostering new relationships supportive of their
sobriety.
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5.5.1 Logistics of Self-Care. In beginning a new life in recovery, participants often spoke of their
struggle towards incorporating a renewed focus on physical and mental health. Participants
frequently spoke of their day-to-day difficulties in forming new healthy habits including personal
hygiene, cleaning their living space, and eating healthy. For those unfamiliar with recovery, it may
be challenging to view these activities as new or difficult. However, during the months or years of
substance use, these beneficial daily routines often take a backseat, making it difficult to develop
and sustain new healthy habits. For instance, a participant discussed the difficulties she has with
self-care and suggested the following solution, “Having a checklist of things you need to do to care
for yourself, like showering and grooming.” Her design featured a daily reminder page that would
allow the user to create custom alert prompts (Figure 5c). Additionally, participants also described
problems they have with healthy eating and co-morbid eating disorders (Figure 1) and expressed a
desire for technology to provide support toward consuming a sufficient amount of protein,
avoiding purging after meals, and maintaining a healthy weight.
In addition to physical self-care, participants identified multiple problems related to reshaping
their sense of self and confronting deleterious emotions and mental states that precipitated and
sustained their substance use in the past. For example, during the fourth workshop, participants
identified problems such as “perfectionism,” “self-esteem issues,” “co-dependency,” and “anxiety” as
being inextricably linked to their substance use (Figure 1). Participants stated that these harmful
emotional states were key contributors to the onset of their substance abuse. Additionally,
participants stated that they used substances to mask and cope with these emotions in the past and
believe, if not properly confronted, will lead them to relapse in the future. To this point, a
participant stated that she believes the key to her long-term recovery is to “learn more about myself
and finding those triggers and just finding more about why I do the things that I do.”
5.5.2 New People, Places, and Things. In addition to focusing on physical and mental health,
participants spoke of difficulties in forming new “sober” relationships, finding reliable
transportation, and securing employment supportive of their recovery. Participants highlighted the
challenge and importance of forging supportive and nurturing relationships and identified “meeting
new people,” “relationship issues,” and “sober dating” as prominent recovery challenges (Figure 1).
During the ideation workshop, one of the most popular ideas was a smartphone application feature
that would allow users to invite others in recovery to service events and sober activities they will
be attending. Participants referred to this feature as a “Tag along with me” button (Figure 2). In
addition to forming a social support network, participants focused on finding accessible and
reliable transportation and securing employment. For example, a participant stated, “I am afraid of
bus system and I don’t have enough money for Uber. I would love to get a ride from other people in
recovery going to the same meeting or running errands.” Another participant detailed her struggle
finding a job that “does not serve liquor and is a positive work environment for my recovery.”
Participants expressed the importance and difficulty of navigating the major life changes
associated with beginning the recovery process such as focusing on physical and mental health,
finding transportation and employment, and developing and maintaining a social support network.
Supportive technology that guides individuals through these difficult transitions could greatly
assist the recovery process.

6

DISCUSSION

In this section, we use terminology outlined in Sas et al. [83] to present implications for the design
of supportive technology for individuals in recovery from SUDs. In their research, Sas et al. [83]
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present a taxonomy to describe and categorize design implications within HCI including sensitizing
concepts, abstractions, meta-abstractions, instantiations, and prescriptions. Below, we use this
terminology to frame our design implications. Specifically, we present design implications in the
form of one abstract functionality, one instantiation, and two sensitizing concepts.

6.1 Abstract Functionality: Leveraging Existing Recovery Support Networks
Throughout the participatory design workshops, participants focused on developing supportive
technologies that would leverage 12-step traditions and practices to form additional socio-technical
pathways toward peer support, mentorship, and assistance in times of need. As shown in the
Supporting Twelve-Step Traditions and Practices section of our results, participants focused
on developing technology to support their search for a 12-step sponsor to meet their individualized
need for mentorship in recovery. Furthermore, as shown in the New People, Places and Things
section of our results, participants described their need for a supportive peer network and
suggested technologies for inviting others to AA meetings and service work opportunities. Finally,
as outlined in the Management of Restlessness and Moments of Crisis section of our results,
participants sketched an “On-the-Spot Support” feature that would immediately connect them to
their 12-step sponsor and peer support network in times of need. In each of these examples,
participants focused on developing tools that would empower them to leverage the robust peer
support network made available through their engagement in 12-step fellowships.
The design emphasis on 12-step fellowships as a means to facilitate peer support was a
participant-driven focus. Without participant input, we may have overlooked this viewpoint due
to the sphere of controversy surrounding 12-step fellowships within scientific literature. For
instance, many detractors of 12-step fellowships cite the core religious elements of the program—
likening their practices to that of a cult rather than a treatment program [15]. Additionally, research
findings concerning the effectiveness of 12-step fellowships have been divergent [48], with
evidence of their effectiveness in treating SUDs [46,89] appearing as frequently as evidence citing
their ineffectiveness [30,56]. Furthermore, concerning the contexts in which 12-step practices are
effective in treating SUDs, the underlying causal mechanisms contributing to their efficacy remain
unclear and understudied. Thus, without sufficiently understanding the mechanisms of 12-step
fellowships that contribute to their efficacy, there is no credible way to improve the treatment they
offer—calling into question whether additional time and money should be invested into
technologically extending them as a treatment.
In contrast to the controversy around 12-steps as a treatment, there is a considerably more
favorable view of 12-steps as a source of social support. Our results indicate that 12-step
fellowships were extremely important to participants in providing a robust and readily available
social support network. Future design in this context should refrain from dismissing the impactful
role of 12-step programs. Prior research indicates that peer support has been shown to be effective
in facilitating SUD recovery, reducing relapse rates, and increasing retention in treatment
programs [25,77]. Furthermore, Allen et al. [1] suggest that 12-step fellowships may leverage peer
support more effectively than other psychosocial treatments, especially among individuals who
lack a strong social support network. Thus, future design of technologies for SUD recovery should
leverage the robust and readily available support network available through 12-step fellowships as
a means of creating additional pathways for users to connect with peer support, mentorship, and
assistance in times of need. This design recommendation represents a contrast to previous work in
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HCI regarding SUD recovery, where most technical solutions have focused on detecting and
tracking substance use, [47,95,100] and has not connected with 12-step programs and approaches.
While participants in this study focused on leveraging the social support aspects of 12-step
fellowships, we believe this study serves as a template for future work investigating how
technology can enhance and compliment other forms of long-term continuing care. 12-step
fellowships are the most commonly used help setting in today’s recovery landscape, however, that
may change over time. Future work should continue to strive towards integrating technology as a
complimentary source of support in commonly used long-term continuing care models.

6.2 Instantiation: Sponsor App
The “Sponsor Finder” app, developed by participants during the sketching workshop, is a concrete
instantiation addressing the abstract functionality presented above (i.e., leveraging existing
recovery support networks). We chose to focus on this specific instantiation due to its universally
acknowledged potential among our participants and due to the participants’ shared commitment
toward its design. Particularly, among their fifty-four brainstormed ideas, participants recognized
the “Sponsor Finder” app as the single most promising solution towards supporting their recovery.
Additionally, when instructed to select a single ideation to sketch during the sixth workshop, each
design team independently decided to work on the “Sponsor Finder” app.
Participant sketches of the “Sponsor Finder” app identify three explicit functionalities of this
instantiation: 1) finding a sponsor, 2) supporting the logistics of working with a sponsor, and 3)
leveraging a sponsor’s contacts and support networks. Primarily, participants designed a
customizable search functionality that enables an individual to find a sponsor to fit their
personalized recovery needs (Figure 3a). Previous investigations into the benefits of sponsorship
support this functionality. For instance, Bond et al. [12] found that having a sponsor was
significantly and positively correlated with abstinence at one and three year follow-ups. In
addition, having a sponsor predicted an increase in perceived personal and social support during
recovery [81]. Furthermore, Tonigan et al. [90] suggested that acquiring a sponsor early in recovery
(i.e., within first three months) leads to a higher probability of abstinence compared to acquiring a
sponsor later in recovery (i.e., after 7 months into recovery). This finding indicates a potential timesensitive relationship between sponsorship and abstinence from alcohol. The “Sponsor Finder” app
may expedite the search for a sponsor and allow users to acquire a sponsor earlier in their recovery,
resulting in a relationship that is potentially more beneficial. Moreover, prior research indicates
that sponsorship is also beneficial for the sponsor. Pagano et al. [72] found that individuals with
an AUD who helped other individuals with an AUD were better able to maintain long-term
sobriety.
In addition to the sponsor search functionality, participant sketches of the “Sponsor Finder”
app focused on supporting the logistics of working with a sponsor. Participants designed technical
features to schedule meetings, share recovery “homework” assignments, and communicate with
their sponsor via text message. Improving the logistics of working with a sponsor may allow for
more consistent sponsor/sponsee meetings. In support of this functionality, prior research indicates
that increased contact with a sponsor is negatively associated with relapse [84].
Finally, participants designed a “family tree” interface that would allow the sponsee to gain
access and form connections with their sponsor’s peer support network (Figure 3d). This feature
provides sponsees with a bridge to a robust peer support network available through their sponsor’s
existing recovery contacts. Sheeran [84] suggests that the most significant factor in successful
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recovery is the ability and willingness to “reach out to others for help.” A larger peer support
network may enable the sponsee to connect with a more diverse set of perspectives and experiences
in recovery. Specifically, peers in recovery may share specific relevant experiences that their
immediate sponsor may not, such as dealing with a divorce, issues related to childcare, or finding
local sober-appropriate employment. Finally, a large peer network is more robust to changes in
sponsorship that may result from a sponsor moving to a new area or relapsing (a relapse means
that they are no longer eligible to sponsor). When a change occurs, a larger support network will
provide the sponsee with additional peer support resources to close the gap in mentorship.
The “Sponsor Finder” app instantiation leverages existing recovery support networks to
expedite and customize the search for mentorship, to enable consistent face-to-face meetings with
a sponsor, and to connect with a robust support network via a sponsor’s existing recovery contacts.

6.3 Sensitizing Concept: Sources of Motivation
Twelve-step fellowships have often utilized non-technological forms of gamification and selftracking to motivate and mark progress in recovery. For example, members of AA receive
milestone tokens representing the length of continuous sobriety. However, when discussing the
role of digital gamification and self-tracking in SUD recovery, participants adopted opposing
viewpoints on their appropriateness and usefulness. Below, we connect our findings to prior
research that suggests that gamification and self-tracking may be harmful to some individuals.
Finally, we provide implications for design focused on maximizing the benefit of these technologies
while minimizing their potential for harm in this sensitive context.
6.3.1 Implications for gamification design. While some participants strongly focused on including
elements of gamification in their designs for SUD recovery, others felt it stood in direct opposition
of an intrinsically motivated recovery perspective. Prior research indicates there are measurable
and relatively stable individual differences in the expression of intrinsic or extrinsic motivational
orientations [3]. Thus, individual differences may determine the suitability of gamification for SUD
recovery.
The opposing participant views concerning gamification are echoed within scientific
literature. This debate has traditionally centered around the role of intrinsic motivation, which
refers to doing something because it is inherently interesting or enjoyable, and extrinsic
motivation, which refers to doing something because it leads to a separate external outcome [82].
Prior research has shown that extrinsic motivators, such as rewards or recognition, can induce
positive short-term behavioral outcomes. Higgins and Bundy [43] showed that monetary rewards
resulted in significantly higher rates of abstinence and increased participation in treatment
compared to individuals who received standard therapy. Additionally, gamification techniques
have shown early promise in increasing abstinence rates by reducing attentional bias modification
in individuals in recovery from SUDs [17]. However, intrinsic motivation has been shown to lead
to more positive long-term recovery outcomes compared to purely extrinsic motivators [19,20].
Furthermore, prior research indicates that extrinsic motivation has the potential to actively reduce
an individual’s existing intrinsic motivation [23,40] – a potentially disastrous outcome concerning
individuals in recovery. In response to this assertion, Amabile [2] suggests that in some contexts,
extrinsic motivation can be combined synergistically with intrinsic motivation – especially when
initial intrinsic motivation is high. Further research is required to distinguish the contexts in which
gamification can be helpful from the contexts in which gamification can be dangerous for
individuals in recovery.
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Our results, in conjunction with prior research, suggest that gamification may be a helpful
supplemental source of motivation for some individuals, and may be damaging for others. It is
through that lens that we propose the following three design implications for gamification in SUD
recovery. Primarily, due to the potentially damaging effects of gamification (e.g. reducing intrinsic
motivation), we recommend that it be an optional feature in SUD recovery technology. Individuals
should be able to opt-out of gamification features without precluding them from utilizing the full
functionality of the supportive technology. Second, participants strongly suggested that
gamification should avoid stigmatizing relapse. Therefore, we recommend that gamification
reward progress without punishing or shaming moments of struggle in recovery (e.g. relapse). For
example, the majority of individuals in long-term recovery will relapse at some point in their
recovery [54]. Rather than punishing relapse through subtracting points or status within the
gamification platform, the individual should be rewarded amplified points or status for coming
back to the app and renewing their focus on recovery. Third, we recommend that social comparison
and competition-based functionalities occur at the group level. Participants were opposed to the
idea of individual leaderboards, as they would break with the 12-step tradition stating that all
members are equal. Rather, we suggest the formation of SLE community competitions to track
group accomplishments such as number of overall meetings attended or the number of hours
engaged in service work. This recommendation is aligned with the core 12-step program tradition
that individual members should refrain from seeking to place personal recovery accomplishments
above the accomplishments of others.
6.3.2 Implications for self-tracking design. As identified by participants, self-tracking could be
another external source of motivation for individuals in recovery. Self-tracking was controversial
amongst our participants who felt that it could have both positive and negative impacts on their
recovery. For example, participants felt that tracking the amount of money saved resulting from
sobriety was misaligned with their perception of a successful recovery and could exacerbate
feelings of guilt regarding past behavior. These concerns are echoed in previous studies that
demonstrate the potential for self-tracking to have a negative impact on individuals with eating
disorders [29], chronic health conditions [4], and women tracking their fertility [31]. Additionally,
similar to our results, Kelley et al. [49] found that misaligned self-tracking goals negatively
impacted the physical health and mental well-being of individuals with eating disorders.
Based on this prior research and our findings, we recommend that self-tracking technology
for SUD recovery require individuals to work directly with a healthcare professional, therapist,
recovery coach, or trusted sponsor to create personalized and appropriate self-tracking metrics and
goals. Many individuals, especially those in early recovery, lack experience in defining and
understanding “success” in recovery. This design recommendation will work to mitigate the
potential for harm caused by self-tracking by ensuring individuals track meaningful and attainable
goals aligned with their current needs.

6.4 Sensitizing Concept: Safety in Recovery
Throughout the participatory design workshops, participants consistently focused on protecting
anonymity and ensuring the safety of individuals using digital technologies for recovery. This focus
was most likely due to the persistent social disapproval and stigmatization associated with SUDs.
Individuals with SUDs are frequently marginalized, often resulting in social exclusion during
periods in which peer and familial support is vital for recovery [78]. Our participants, who were
exclusively female, may have an increased motivation for anonymity given that prior research
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suggests that SUDs are more stigmatized in women than in men [14]. In addition to a heightened
motivation for anonymity, the experience of our participants may have also resulted in an
increased focus on ensuring personal safety in recovery. Prior research suggests that women with
SUDs experience significantly higher rates of violence, victimization, and sexual assault compared
to non-substance using women, and such experiences may contribute to increased substance use
[14,53,91,97]. Therefore, to address the needs of women in recovery, supportive technology must
align itself with the robust anonymity and safety expectations of its core users.
Indeed, anonymity in 12-steps has been investigated in the past. Rubya and Yarosh [80] found
that individuals in recovery have a nuanced interpretation of anonymity. They suggest that
individuals new to recovery tend to adopt a conventional interpretation of anonymity when
interacting with online communities, equating anonymity to unidentifiability. However, they also
found that as an individual’s experience in recovery increases, their corresponding willingness to
share personal details and desire to connect with others on a personal level increases. In other
words, more experienced individuals are less likely to equate anonymity with strict
unidentifiability. Rather, more experienced individuals tend to interpret anonymity as a social
contract with other members (i.e., the mutual trust and implicit agreement for protecting each
other’s privacy). This social contract, and the mutual trust it entails, is a key tenant of physical inperson meetings that take place in 12-step fellowships. The social contract was established and is
actively maintained in order to protect those seeking treatment from the stigma associated with
SUDs [103].
Analogous to Rubya and Yarosh’s findings [80], participants in this study (who were relatively
new to recovery) sought unidentifiability in online communities and preferred technologies that
ensured complete anonymity. However, during the ideation and sketching workshops (i.e.
workshops 5 and 6), participants began to explore ways of incorporating the social contract, the
element of physical meetings that simultaneously provides anonymity and the ability to share
personal details, into their designs of supportive technology. For example, in their ideations and
sketches of supportive technology, participants suggested that passwords be distributed during
physical AA meetings to allow members of their in-person network to join their online community.
Physical attendance at a meeting was reported as a reasonable means for vetting online attendees,
as that real-world action reiterated the “social contract” of respecting others’ anonymity and the
group’s primary purpose. Additionally, as previously mentioned, connecting with others through
their sponsor’s support network was seen by participants as a way to ensure the trustworthiness
of new additions to their personal support network.
According to these findings, we recommend that future designs adopt a dynamic approach to
ensuring safety and anonymity in recovery. Primarily, for individuals new to recovery (or
individuals new to an online support community), tools should focus on instituting unidentifiable
anonymity and limit the sharing of personal information. However, technology should also be
flexible enough to support changes in the user’s perspective of anonymity over time. Thus,
technology should support the user’s ability to build trust through the development of a sociotechnical version of a social contract within online communities. Participants in this study
accomplished this by leveraging their in-person network—a strategy which future designs could
adopt. Approaches that are more dynamic may also be used. For instance, future designs could
empower individuals to share personal information as their number of online community
interactions and trusted connections with other members increase over time.
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CONCLUSIONS

SUDs are an increasingly widespread and dangerous public health issue facing our society.
Technology designed for the needs and values of people in recovery may be able to supplement
traditional treatment options, enhance long-term abstinence maintenance, and create new
opportunities for social support. In this study, we conducted six participatory design workshops
with women living in a sober living home to address three research questions aimed at aligning
the design of supportive technology with the specific priorities, values, and challenges faced by
individuals in early recovery from SUDs. In our first research question, we asked, “What specific
challenges of early recovery may be ameliorated by supportive technologies?” To answer this
question, we worked with participants to identify their most prominent day-to-day challenges in
recovery. They indicated the most significant obstacles included problematic logistics surrounding
12-step participation, forming new “sober” relationships, managing maladaptive emotional states
(e.g. restlessness, low self-esteem and anxiety), physical self-care, and maintaining anonymity
while using supportive technology. Our second research questions asked, “What current recovery
practices and behaviors may benefit most from supportive technologies?” To find the answer, we
co-designed potential supportive technologies with participants. Their designs focused on tools
that would empower them to leverage the robust peer support network made available through
their engagement in 12-step fellowships, revealing the possible benefits that technologies may
provide to 12-step practices. In our final research question, we asked, “What specific values and
traditions of the recovery community should guide supportive technologies in this domain?”
Through their ideations, sketches, and discussion, participants highlighted the importance of
anonymity and safety in recovery. Additionally, participants focused on enhancing their intrinsic
motivation and eschewed external sources of motivation that trivialized the recovery process,
shamed relapse, or tracked metrics misaligned with recovery priorities. The overarching
contribution of this work is in establishing specific recommendations and directions for supportive
technologies for SUD recovery through a working partnership between technologists and people
in active recovery.
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