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ABSTRACT ARTICLE HISTORY
Personalized recovery technologies may enable individuals with Received May 18, 2020
Substance Use Disorder (SUD) to monitor and manage acute craving Revised July 27, 2020

and drug use urges in ways that improve drug-seeking decisions in  Accepted September 6, 2020
real-time. Direct and indirect regulation of the autonomic nervous KEYWORDS

system through sensory input monitoring and modulation may Addiction; mobile

enhance control over behavioral decisions and prevent relapse. technologies; recovery
A personalized sensory support system that monitors neurophysiolo- avatar; recovery cues; self-
gical reactivity and offers non-pharmacological point-in-time persona- regulation; social support;

lized digital interventions may increase awareness of and control over wearables
craving reactivity. It is critical to be able to detect these warning signs

and intervene early and effectively. The use of wearable technologies

that assess point-in-time neurophysiological escalation and shape

behavioral responses through personalized interventions could be
transformative in allowing individuals to better manage their recovery

as they transition out of institutions and move back into community

settings.

The current COVID-19 pandemic has caused unprecedented widespread uncertainty,
worry, social isolation, anxiety, fear, and unemployment across the country and the
world, all significant risk factors for SUD relapse. The High-Intensity Drug Trafficking
Areas (HIDTA) Program, a federal grant program administered by the White House Office
of National Drug Control Policy (ONDCP), is also compiling anecdotal news report
evidence that opioid-related deaths associated with COVID-19 are on the rise (High
Intensity Drug Trafficking Areas, 2020). The social isolation is particularly worrisome.
Adults with SUD show statistically higher levels of emotional, social, familial, and romantic
loneliness (Hosseinbor et al., 2014), emphasizing the need for those recovering from SUD to
be connected, in real time, to their social support networks. This need for social connection
is perhaps, now more than ever, crucial in preventing relapse and overdose deaths. For
example, for those particularly vulnerable SUD populations during this pandemic, like
those who have a Traumatic Brain Injury (TBI) and Opioid Use Disorder (OUD) where
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serious mood and cognitive alterations are common, systematic and prolonged engagement
of supports and avoidance of environments that can cue relapse are important (Adams
et al., 2019). In this time of COVID-19 physical distancing restrictions, the overwhelming
risk of adverse mental health consequences and relapse requires urgent attention.

In the face of this novel coronavirus, equally novel behavioral health interventions for
SUD are necessary. We present a mobile sensory support system intervention aimed at
monitoring physiological responses to inter-intra and environmental cues, offering a three-
pronged personalized intervention approach for rapid real-time response. These three
facets include a 1) Recovery Avatar that offers a representation of the individual with
SUD in his/her best regulated state to help bring that person back to a state of balance; 2)
Recovery Cues that offer calming and reassuring stimuli to bring the individual back to
a state of regulation; and 3) Connection to Live Recovery Support System that automatically
connects, through text and call, the individual to his sponsor and others in the immediate
area who can offer sober support. We propose that this type of recovery system could be
especially beneficial now, as we move into the mental health aftermaths of a long post-
pandemic recovery, being particularly mindful of the compounded needs of individuals
struggling with addiction. While the COVID-19 viral pandemic will come to an end, the
mental health pandemic that will assuredly follow will likely be even more far reaching,
affecting both those who were sickened and those who witnessed, firsthand, the devastating
disease (Parrish, 2020). There is a substantially increased risk of people experiencing
symptoms similar to PTSD, suicidal ideations, depression, physical and social isolation,
and substance use as a direct result of COVID-19 (Parrish, 2020; Pfefferbaum & North,
2020). Our proposed recovery system directly addresses the heightened isolation of those
with SUD experience (Hosseinbor et al., 2014) and the powerful stimuli and cravings that
drive continued substance abuse. In the following sections, we review the role of social
support in SUD recovery, briefly examine the science behind drug addiction, the rationale
for a recovery cue intervention, and then present our proposed multifaceted intervention
technology and plan.

SUDs are among the most costly health conditions affecting Americans (U.S.
Department of Health and Human Services (HHS), 2016). In 2018, 20.3 million people
in the United States aged 12 or older had a SUD, 10.3 million misused opioids, and
164.8 million (60.2%) used substances (tobacco, alcohol, and/or illicit drugs) in the past
one month (Substance Abuse and Mental Health Services Administration, 2019). In 2018,
2.4 million (11.1%) of individuals aged 12 or older who needed SUD treatment received
such services at a specialty facility. Of those needing but not receiving treatment at
a specialty facility, one-third could not afford the cost or did not have adequate health
insurance coverage (Substance Abuse and Mental Health Services Administration, 2019).
Substance misuse and SUD also have serious economic consequences, costing more than
$400 billion annually in lost productivity, health, and crime (National Drug Intelligence
Center, 2011; Sacks et al., 2015). Additionally, current illicit drug users are more than
twice as likely as those who are not to have been fired or changed employers three or more
times in the past year (Larson et al., 2007). People who abuse drugs or alcohol are three
and one-half times more likely to be involved in a workplace accident, resulting in
increased workers’ compensation and disability claims (U.S. Department of Health and
Human Services, 2000). As such, the human and economic costs of addiction to society
are enormous.
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A particularly high yield time for targeted intervention is when individuals with SUD are
transitioning out of institutional care (e.g. jails, hospitals, rehabilitation centers, and emergency
departments) and entering back into their natural communities when relapse risk is high. It is
at this crucial juncture that we hypothesize that our proposed intervention would be most
effective. While, overall, approximately half of individuals will relapse within the first year after
treatment (McLellan et al., 2000), one-month post-discharge is a particularly vulnerable time
for relapse. For example, the first few weeks immediately following incarceration is a risky time
for untreated mental health symptoms to spiral into housing, economic, and social instability.
Many have experienced trauma, which has not been adequately addressed, and face the danger
of going back to unhealthy relationships. For example, justice-involved women with mental
health conditions are more likely to be hospitalized post-release and to experience difficulty
finding housing and work, as compared to women without such conditions (Bakken & Visher,
2018). Formerly incarcerated individuals often return to risk-saturated communities that create
serious impediments to labor market attachment post-release. Many have diminished social
networks and may be geographically distanced from good jobs (Sugie & Lens, 2017).
Additionally, Americans report that they distance themselves both socially and in terms of
relationships from those with SUD and that they possess a greater willingness to discriminate
on the basis of employment (Barry et al., 2014; Parcesepe & Cabassa, 2012; Pescosolido et al,,
1999).

The most prevalent causes of drug relapse are stress (Sinha, 2007), negative mood state,
desire for positive mood state, social/family problems, external pressure to use, environ-
mental triggers, sleep problems, cravings/urges, concentration difficulties (Hammerbacher
& Lyvers, 2006; Kadam et al., 2017), maladaptive coping strategies, and undesired life
experiences (Mattoo et al., 2009). Social support seems all the more crucial for individuals
with SUD, not only to enhance coping strategies (Birtel et al., 2017) and improve general
wellbeing, but also in its proven ability to significantly decrease the likelihood of relapse
(Ellis et al., 2004). Furthermore, social support is protective against initially developing
alcohol and substance use disorder, is associated with positive SUD treatment outcomes,
and perceived social support and substance use frequency are inversely related in socially
stigmatized populations (Rapier et al., 2019).

Addiction as a self-regulation disorder

Addiction is a self-regulation disorder where chronic exposure to and compulsive con-
sumption of the drug creates dysregulation in the reward, stress, and executive functioning
regions of the brain, intensifying emotional reactivity and impairing cognitive and beha-
vioral control (Volkow et al., 2016). Reward and stress system dysregulation, drug cue
exposure, and impaired executive functioning lead to increased relapse risk.

Reward and stress system dysregulation

Reward system dysregulation and reduced cognitive control capacity are signature neural
changes associated with addiction (Verdejo-Garcia et al., 2018). Previously pleasurable
experiences and activities lose their rewarding value, a hyperreactive stress response system
produces extreme distress and impairs executive functioning which, combined, leads to
poor behavioral decision-making (Verdejo-Garcia et al., 2018) — ‘Selective energization to
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drug cues occurs at the cost of motivation for alternative reinforcers’ (p. 101). Behavior is
directed by the functioning and control of the reward and executive systems (Bickel et al.,
2018; Guttman et al., 2018), and treatment success is associated with the ability to delay
reward gratification (Koffarnus & Kaplan, 2018).

Exposure to SUD stimuli poses relapse risk

A solid evidence base suggests that clients who participate in formal substance use treat-
ment experience high relapse rates upon discharge in large part because they are repeatedly
exposed to SUD-related stimuli (G. F. Koob & Volkow, 2010; Kalivas & Volkow, 2005;
G. Koob & Kreek, 2007; Sinha & Li, 2007). Exposure to such triggers leads to heightened
autonomic arousal and craving and further undermines emotional regulation capacity
potentiating relapse (Strack & Deutsch, 2004; Uhart & Wand, 2008). Humphreys et al.
(2017) found that, with the prolonged use of addictive substances, previously benign cues
connected with the drug experience that held little signaling significance for the user to start
to become desirable on their own and create overwhelming cravings for further drug
experiences. They expand on this noting that multiple sensory modes (tactile, visual,
auditory, olfactory) can activate the brain’s motivational circuitry that stimulates appetitive
behavior (any activity that increases the likelihood of satisfying needs or cravings). The
abundance of these multisensory cues in a person’s environment makes it far more likely
that the person with SUD will continue to use drugs.

Interoceptive cues

Interoceptive dysregulation, or the inability to match internal signals with a desired state, is
characteristic of SUD (Stewart et al., 2019); craving and drug urge are associated with higher
insula (a region of the brain involved in the detection of novel stimuli across sensory modalities
and associated with interoception) activation and more severe addiction. Internal physiological
sensations are experienced but are not processed in the brain region responsible for helping to
control those responses. Internal processing signals associated with insular activation and
precipitated by drug cue exposure impair the reflective system, with insula activity as
a mediator between craving and drug use (Bickel et al., 2018). For example, SUD heart-
related sensations were higher than controls, and individuals with more recent drug use showed
heightened sensitivity to heartbeat, which corresponded with greater insula activation. Greater
insula activation was shown in response to drug cues and less activation of nondrug cues
(Stewart et al., 2019), indicating self-regulation difficulties associated with drug cue exposure.
Sensitivity in processing bodily states is associated with craving in addiction (Paulus & Stewart,
2014). Therefore, ‘interoceptive awareness,’ as is the focus in mindfulness training, may help
modulate craving. Studies demonstrate that ‘interoceptive awareness’ is a key skill in helping
individuals in SUD recovery manage triggers and cope with bodily and emotional reactions to
persons, places, and events, ultimately preventing relapse (Price et al., 2018).
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Exteroceptive cues

Several theories of addiction, including the incentive salience sensitization theory (Berridge
& Robinson, 2016) and stress surfeit disorder (Koob et al., 2014), suggest that drug cues
hold motivational power through the reinforcement learning process, which can lead to
relapse when triggered by the cues. Exteroceptive cues, those experienced by stimuli outside
the body such as the sensory characteristics of the drug itself (visual, smells, tastes) or rituals
used to obtain and consume the substance, can activate autonomic (physiological changes),
attention, and motor activity and are hypothesized to lead to substance use (Cofresi et al.,
2019). Such cues increase Heart Rate (HR) even when mental imagery is used as the cue-
elicited task (Oberlin et al., 2018). Behavior (i.e., drug-seeking) is affected when exposed to
cues, even when the cue was not followed by substance ingestion in the past; this can be
referred to as drug cue reactivity (Cofresi et al., 2019). While there are many drug treatment
options that attempt to address the psychological factors and the surrounding social
environment influences that may lead to relapse, they still leave those with SUD vulnerable
because they fail to effectively address or limit drug cue reactivity (Cofresi et al., 2019).

Stress and Prior Trauma

Past trauma creates a vulnerability to drug cue reactivity (Gawrysiak et al., 2017). Exposure
to other stressors amplifies drug-induced stress system dysregulation. For example, it is
recognized that other behavioral and stress reduction interventions are necessary to
improve the efficacy of Medication Assisted Therapy (MAT), an approach that uses drugs
such as buprenorphine to treat drug addiction. MacLean et al. (2019): ‘Therefore, among
those who are on MAT, negative affect, craving, and withdrawal may persist and contribute
to higher appraised stress in addition to individual challenges present in daily life’ (MacLean
etal., 2019, p. 8). Traumatic stress creates hyper-reactivity to environmental stimuli in brain
regions involved in the stress response, such as the amygdala, similar to the brain response
observed following exposure to drug-related cues (Regier et al., 2017). The unprecedented
burden of trauma experienced by individual and families during this COVID-19 pandemic
creates heightened vulnerability to relapse or overdose if individuals in SUD recovery are
not able to manage cue exposure, particularly when social supports are not consistently
engaged.

Impaired decision-making

In SUD, drug taking continues over alternative behaviors and despite experienced negative
consequences. Habit-formed, automatic behavior associated with Type I thinking
(Kahneman, 2011) exerts more control over behavior than Type II rational thinking
processes. Context-response associations that develop increase the probability of continued
drug-use. Alternative competing and repeating recovery-relevant behaviors are necessary to
disrupt existing learning mechanisms (e.g., social support, natural positive rewards asso-
ciated with recovery (Lamb & Ginsburg, 2018). Thus, diminished rewarding experiences,
increased stress reactivity and distress, and impaired cortical regulatory control lead to
continued drug use despite negative consequences (Volkow et al., 2016) and to poor
treatment outcomes (Aharonovich et al., 2008). Individuals in recovery from SUD are not
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able to ‘think through’ cue-induced intense emotional experiences, which is why cognitive-
only relapse prevention strategies are not always effective, particularly in the very early stage
of recovery and in the vulnerable first hours after leaving a treatment institution where
individuals have a short history of abstinence, and yet are going back to a community where
they have a long history of substance use, and will be exposed to substance-related stimuli.

Restoring regulation

The depth of literature on the neuroscience of addiction clearly shows the effects of SUD on
brain and behavior and demonstrates its impact operates at cognitively unconscious or
implicit levels of awareness. Thus, SUD intervention efforts must be designed in ways that
effectively respond to these brain-based changes that influence behavior. A personalized
sensory support system — sensory stimuli associated with recovery - could offer a point-in-
time counter-conditioning regulation tool when confronted with SUD-associated cues.
Mobile recovery technologies that enable individuals in recovery to become aware of
when their brains and bodies are reacting to drug-related stimuli and by providing perso-
nalized recovery-stimuli substitutions at that moment, along with immediate connections
to their virtual and/or live sober support networks, will help individuals gain awareness and
control over cravings that, over time, will decrease relapse (Matto, 2015; Matto & Seshaiyer,
2018).

In a review of the literature partially examining existing technological interventions that
incorporate biosensor feedback, Tofighi et al. (2018) note that ‘most work has been con-
ducted with transdermal alcohol sensors such as the commercially available Secure
Continuous Remote Alcohol Monitoring device (SCRAM; Alcohol Monitoring Systems,
Inc, Littleton, CO). SCRAM takes measurements every 30 minutes and is able to wirelessly
convey transdermal readings to a remote server’ (pg. 721) so that those with SUD can be
monitored for continued sobriety. This is most commonly used within the criminal justice
system to monitor those convicted of drunk driving for adherence to the terms of their
probation. Needless to say, this technology is more punitive in nature, is alcohol specific,
does not address drug cues or the need for intervention and regulation, and is largely ex post
facto of relapse. In the literature, they do find that future technologies could hypothetically,
‘in concert with artificial intelligence, continuous physiologic monitoring, wireless con-
nectivity, and smartphone computation, be able to detect when an individual is experien-
cing craving for alcohol or drug use and could receive a just-in-time intervention to prevent
substance use during times of greatest need” (pg. 722) but add that these technologies and
the algorithms they use for predicting cravings are largely in the developmental stages and
do not identify the actual personalized interventions themselves.

Managing cue reactivity in one’s natural environment is of significant focus for recovery
maintenance. Emotional dysregulation is a signature of SUD and emotional regulation the
key component in treatment. In fact, psychological self-regulation (affect regulation) and
interpersonal dysfunction in childhood and adolescence were the most significant char-
acteristics associated with later SUD outcomes (Jing et al., 2019). Thus, direct and indirect
regulation of the autonomic nervous system through sensory input monitoring and mod-
ulation may enhance control over behavioral decisions. More specifically, research shows
modulation of the amygdala-to-visual cortex pathway may change craving response and
regulate drug urge and drug-seeking behavior (McHugh et al., 2014), suggesting a route to
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amygdala modulation via changing visual sensory input. For example, in a recent pilot
study, we examined the effect of personalized recovery cues (e.g., self-selected recovery-
oriented images, photos, soundscapes, etc.) on reducing drug cue exposure reactivity, as
measured by Heart Rate Variability (HRV) change, in a pilot sample of young adults in
substance use recovery (N = 8). Results showed that a person’s recovery intervention was
associated with a more relaxed physiological state immediately after drug cue exposure
(HRV rMSSD drug cue Mean = 53.55 vs HRV rMSSD recovery cue Mean = 71.90; P < .05)
(Matto & Seshaiyer, 2018). RMSSD is the root mean square of successive differences
between beats and is one of the metrics of HRV. Higher HRV has been suggested as
a clinical indicator of mental health (Beauchaine & Thayer, 2015).

Personalized sensory support intervention: sensory input modulation

Competing recovery-relevant rapid (not delayed) reward experiences are necessary and
need to operate within environmental conditions that facilitate recovery. New recovery
behaviors need to be experienced frequently to become new ‘habits,” and recovery asso-
ciated stimuli may facilitate regulatory capacity in the face of drug cue stressors. Asking
clients to consider: ‘What brings you back to safety’? is an important initial guiding question
in helping the client develop their personalized sensory support system. Stimuli need to
have personal connections and relate to the self to produce meaningful learned outcomes
(Ann & Hidji, 2019). Thus, we propose a personalized sensory support system with recovery
cue interventions that includes three core features: 1) Recovery Avatar; 2) Recovery Cues;
and; 3) Connection to Live Recovery Support System.

Recovery avatar

Activation of a recovery avatar (the individual in a simulated recovery-regulated state)
provides step-by-step recovery regulation instructions as a guide to ‘doing the right thing,’
and to accelerate relationship with one’s recovery self, when experiencing an in vivo SUD-
triggering event. These recovery avatars — personal recovery companions — digitized to
a smartwatch and included as part of a holistic personalized sensory support interven-
tion - are programmed to activate when neurophysiological relapse risk is detected in
real-time.

Recovery cues

Similar in concept to sensory rooms on college campuses that offer a variety of sensory
experiences to choose from for neurodiverse populations to self-regulate, we propose
a digitized sensory support system with personalized recovery cues offering individuals in
recovery real-time regulation. Examples of recovery cues that emerged as important from
our prior pilot studies (Matto & Seshaiyer, 2018; Matto et al., 2019) include: Tactile features
such as vibration, one’s own regulated heartbeat; visual features such as video bubbles,
photos/images, music visualization; audio features such as a sponsor’s voice for examples
saying ‘you are safe,” one’s own voice reading a gratitude list, music, soundscape/nature
sounds. Other studies that have examined transforming a drawn stressor image into
a coping resource show stress reduction, particularly when minimizing the size of the
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stressor in the new integrated drawing (Segal-Engelchin et al., 2020). Taking control over
a stressful image/cue by changing its characteristics can bring healing and growth and
decrease stress (Huss & Samson, 2018). In other studies, researchers have found that
mindful self-regulation ‘acting with awareness’ techniques (Cavicchiolia et al., 2020) were
helpful regulation strategies for alcohol use disorder. We propose that maximizing the size
of recovery cues when presented can enhance the regulatory effect of the sensory support
intervention and suggest that with guidance from the recovery avatar in modeling the
minimizing drug cues-maximizing recovery cue strategy, the individual may train one’s
attention toward recovery engagement, decreasing real-time relapse risk.

In this light, we propose that in addition to passive presentation of an individuals’
repertoire of personalized recovery cues, an interactive component whereby a recovery
cue could be digitally transformed when projected onto a smartphone app with interactive
screen for modulation of the sensory characteristics (e.g., size, color, and shape) could
maximize physiological regulation through mindful attention to and control over those
enhanced sensory changes.

Connection to live recovery support system

Networked communities of care, where systems are interconnected around the same goal of
community stabilization, are essential in helping individuals in SUD recovery navigate the
institution-community transition. For example, when a monitoring device activates neu-
rophysiological threshold for relapse risk, those in the individual’s recovery support system
who are in real-time within their own recovery-regulation range can be alerted and can opt-
in to respond to the individual for support. Lynch et al. (2018) emphasize the importance
for both individuals in recovery and their mentors to have access to each other 24 hours
a day, as challenges are unpredictable in their timing and onset. Mobile recovery support
systems that allow for real-time monitoring and connection to an in-person or virtual
recovery support network could help individuals maintain adherence to their recovery
goals. Connecting to a larger support network may result in shared learning experiences
and collective success.

Machine learning will be used to train the mobile recovery system to learn from daily
activation and modulation patterns, to detect time, location, and frequency of activation, as
well as measure time-to-stabilization corresponding to specific sensory support system
intervention. The system learns which of the interventions (recovery avatar, recovery
cues, engagement with virtual or live supports) had the strongest effect in changing
neurophysiological functioning back to the person’s regulated state. Users see prompts,
such as daily graphs and other visualizations that show activation patterns and correspond-
ing neurophysiological changes associated with the four core intervention features, and
thus, users will gain awareness of their craving activation-modulation patterns.
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Personalized sensory support system in action

‘A picture is worth a thousand words’ - and while research has not quantified the exact
number of words that a picture is worth, research does suggest that pictures offer greater
value than words alone in many instances (Strekalova & Krieger, 2017). With this in mind,
we paint the following picture of a hypothetical day in the life of a person with SUD who is
using our personalized sensory support system in action.

J., an individual in recovery for Opioid Use Disorder (OUD) walks out of her last day of
inpatient treatment program where she received her Buprenorphine and cognitive behavioral
therapy for the treatment of her opioid dependence. She gets in the taxi the front desk has
called for her and heads to the airport to fly home. Before she gets in the taxi, her personalized
sensory support system smart watch vibrates and she reads the display. “It’s 1:00pm. Are we
having any cravings now?” The device knows from previous input that the majority of J.’s
cravings happen in the early afternoon when she would usually wake and need to use. J. selects
“No” from the menu. Yet as she later boards the plan, she realizes that it has been over a decade
since she flew without prescription opioids in her system and she becomes anxious and begins
to long for the relaxation that meds have offered. Her smart watch reads her low baseline levels
of heart rate variability which are associated with increases in drug cravings and again vibrates,
displaying a new scrolling message: “It appears we are having cravings, let’s get back to
recovery ... .remember we have had cravings before and overcame them and we will again
this time ... great I can detect that our heart rate variability is returning to a non-craving
pattern so our body is balancing . . . .things will be ok.” The user lands and calls an Uber. On the
way home, she knows that she must pass by the pain management clinics where she used to
doctor shop to get her opioids. As she passes by the first clinic, her smart watch beeps and
vibrates this time, then displays the message: “We are within % mile of a location that causes
cravings for you, let’s look at pictures of your children for a few minutes.” J. looks at the display
of her children which she uploaded to the device. While she finds comfort in these images,
passing by Florida’s multiple pain management treatment centers is proving too much for these
initial interventions and her cravings persist. The smart watch’s alarm goes off and vibrates.
A new message reads: “Our heart rate variability has been low for over 20 minutes and we are
still close to locations known to trigger cravings in you in the past, I have sent text messages to
five people in your Recovery Community who are within their own recovery-regulation range
and three have opted-in and will be calling or texting momentarily to support us. I have also
connected to our phone and it will call our sponsor now.” The user relaxes knowing that there
are now people on board to help her through this. Things will be ok.

Conclusion

The human, social, and economic impact of SUD on society is tremendous. In the current
COVID-19 pandemic, social isolation, anxiety, fear, and grief and trauma compound the
risk for relapse and overdose. We propose that recovery technologies that enhance self-
regulation and recovery network engagement stand to increase behavioral commitment to
recovery goals and are now of utmost importance. Personalized learning technologies, such
as a mobile recovery support system, may enable individuals with behavioral health
challenges to live well and remain in their communities of choice by helping them monitor
and manage symptoms. A personalized sensory support system that monitors neurophy-
siological reactivity and offers a non-pharmacological point-in-time personalized digital
intervention can shape behavioral decision-making when executive functioning capacity is
limited due to disease or disorder. In this way, individuals may gain control over symptom
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expression in community settings, where they may not be continuously connected to formal
systems of care, with the goal of decreasing the emotional and physiological escalation that
leads to poor behavioral decision-making.

Self-managed recovery regulation is important in reducing craving and preventing
relapse. Along with enhancing self-regulation capacity, individuals in SUD recovery need
strong and supportive recovery relationships that promote adherence to recovery goals.
Using digital technologies may be a way to extend supportive real-time recovery-focused
social engagement. Research has shown bonding and positive attachment experiences can
decrease craving intensity (Sanjuan et al., 2019). A system that promotes real-time relational
engagement, both to a virtual community and to real-time live supports, would facilitate
in vivo recovery regulation.

Relationships are important in times of distress. For example, themes from semi-
structured interviews we conducted with five women in recovery identified similar chal-
lenges. Specifically, finding supportive and permanent housing; gainful employment; and
meaningful reconnection with children and family members, were the immediate concerns.
A common distress was worry over medical and dental care. Another participant worried
about getting sick from an upcoming medical treatment, wondering who would care for her
during and after the procedure. A common theme that produced both distress and extreme
motivation to ‘do the right thing’ was their relationship with their children. Some discussed
the ‘waiting’ as being very difficult; other significant stressors were finding affordable
housing and a job, and their relationships with other people (not family or friends) that
often trigger emotional distress: ‘I'm scared to fall back. Finding a job is stressful’. On the
other hand, positive connections to family and friends can bring comfort. It was clear
individuals need mentors to assist them in completing education, finding jobs, and provid-
ing recovery support and encouragement as they integrate back into society. These themes
suggest that being able to connect in meaningful ways to the people, services, and oppor-
tunities that will help them meet their needs, will also help these returning community
members stay in recovery. These findings are consistent with other similar studies (e.g., see
Manual et al., 2017).

In summary, persons with SUD lived experience suggests that our scientific focus needs
to be on understanding barriers and recovery opportunities in the environment and in
areas of social support. We need to ‘treat the whole person,” and to understand that
individuals may be in relapse mode long before actual relapse, and so we need to be able
to detect these warning signs and intervene early and effectively. The next step to treating
the person as a whole is encouraging the person to come to know his/her whole self.
Guiding the person in using mindfulness tactics and focusing on the present moment,
while calmly acknowledging and accepting feelings, thoughts, and bodily sensations both
while in a state of recovery-regulation and dysregulation can promote recovery and social
connection.
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