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Background: Increasing buprenorphine/naloxone (B/N) access for opioid use disorder (OUD) is essential yet 

ensuring adherence and preventing diversion remains challenging. This study examines the feasibility, usability, 

and acceptability of MySafeRx , a mobile platform integrating motivational coaching, adherence monitoring, and 

electronic dispensing during office-based B/N treatment. 

Methods: In this multi-site randomized controlled trial, MySafeRx provided coaching and supervised self- 

administration of B/N by mobile recovery coaches (MRCs) via videoconference. Referred adults (ages 18–65) 

with OUD were randomized to 1) 42-days of adjunctive MySafeRx treatment ( n = 13) or 2) a standard care 

control group ( n = 14). 

Results: The randomized sample was 63% female and 100% White. Twelve of 13 MySafeRx participants completed 

at least one MRC session. The mean system usability score reported by MySafeRx participants was 78.4 ( n = 12). 

Participants indicated they would recommend MySafeRx to a friend (mean = 4.1 of 5), and that the dispenser (4.1 

of 5) and videoconferencing (4.2 of 5) were easy to use. The MRC component had the highest acceptability (4.4 

of 5). MRCs observed B/N self-administration for an average of 64.3% of the required study days (men: 68.9%; 

women: 57.9%). On average, men ( n = 4) met with MRCs on 32 ± 14 days versus 47 ± 6 days for women ( n = 8). 

Exploratory analyses did not show significant differences between intervention and control groups. 

Conclusions: Despite the small sample, this study supports usability and acceptability of MySafeRx . Increased 

adherence monitoring, even with remote coaching had limited appeal, which impacted feasibility due to 

slow recruitment, especially as community prescribing with relaxed monitoring requirements became more 

widespread. 
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. Introduction 

Opioid Use Disorder (OUD) remains a public health crisis in the

nited States ( Lyden and Binswanger, 2019 ). In the first quarter

f 2020 alone (prior to national lockdowns for the COVID-19 pan-

emic), more than 19,000 individuals died from drug overdose in the

nited States – a 16% increase relative to the same time period in

019 ( Stephenson, 2020 ). Overdose deaths have only continued to in-

rease in response to the pandemic, as access to clinical support for

UD has become increasingly limited and individuals more isolated

 Henry et al., 2020 ; Khatri and Perrone, 2020 ; Krawczyk et al., 2020 ;

scher-Pines et al., 2020 ). 
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Office-Based Buprenorphine Treatment (OBOT) for OUD is an

ffective and safe means of treating OUD and reducing overdose

eaths ( LaBelle et al., 2016 ; Larochelle et al., 2018 ). Evidence-based

pioid agonist treatments including buprenorphine/naloxone (B/N)

nd methadone treatment remain primary clinical treatment methods

 LaBelle et al., 2016 ). Despite the efficacy of B/N treatment in reducing

elapse and overdose risk, medication non-adherence persists among

arious OUD populations ( DiMatteo et al., 2007 ; Fareed et al., 2014 ;

ofwall and Walsh, 2014 ; Schuman-Olivier et al., 2018 ; Warden et al.,

012 ). Multiple factors contribute to non-adherence or partial adher-

nce in the OUD population prescribed B/N. These factors include

) ambivalence (e.g., related to abstaining from opioids, taking B/N

aily, and being in addiction treatment), 2) psychiatric comorbidities,

) the experience of shame or stigma around taking B/N, and 4) lo-

istical issues (e.g., living and family environment, transportation, and
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ack of financial means to maintain recovery) ( Arnett, 2000 ; Dayal and

alhara, 2017 ; DiMatteo et al., 2007 ; Fareed et al., 2014 ; Hadland

t al., 2018 ; Rosenblum et al., 2011 ; Schuman-Olivier et al., 2014 ;

ussman and Arnett, 2014 ). 

Common systemic issues existing prior to the COVID-19 pandemic

uch as disconnect between patient needs and provider availability,

nsufficient monitoring of medication adherence or toxicology screen-

ng, lack of accessible psychosocial treatment options, and the grow-

ng black market for diverted buprenorphine, each have complicated

atient recovery and contributed to medication non-adherence or par-

ial adherence ( Accurso and Rastegar, 2016 ; Lin and Knudsen, 2019 ;

ofwall and Walsh, 2014 ). In the wake of the pandemic, added strains to

he U.S. healthcare system and heightened financial and health-related

tressors for individuals have only exacerbated the severity of these fac-

ors on patient success in addiction recovery ( Davis and Samuels, 2020 ;

enry et al., 2020 ; Khatri and Perrone, 2020 ; Leppla and Gross, 2020 ;

lavova et al., 2020 ; Uscher-Pines et al., 2020 ). 

MySafeRx is a technology-based mobile intervention integrating

aily remote medication self-administration and motivational mobile

ecovery coaching. The platform was established prior to the COVID-19

andemic to address the complex factors impacting OUD medication-

dherence and access to OBOT treatment ( Schuman-Olivier et al., 2018 ).

ySafeRx promotes remote daily B/N adherence and reliable clinical

upport to reduce logistic burdens and enhance OUD treatment and

ecovery outcomes ( Schuman-Olivier et al., 2018 ). The platform in-

ludes a combination of remote daily check-ins with mobile recov-

ry coaches (MRCs) trained in motivational interviewing (MI), text-

essaging reminders, secure storage of B/N medication through a se-

ure electronic pill dispenser, and a standardized protocol for supervis-

ng self-administration of medication by MySafeRx MRCs via videocon-

erence ( Schuman-Olivier et al., 2018 ). 

Building on a proof-of-concept pilot study conducted from 2016 to

018 ( Schuman-Olivier et al., 2018 ), the multi-site pilot randomized

ontrolled trial (RCT) presented here assessed the feasibility, usabil-

ty, and acceptability of the MySafeRx platform. This paper describes

essons learned from implementing the MySafeRx study protocol in var-

ous OBOT settings with varied contextual factors, including differing

articipant, gender, and community attitudes towards project logistics

nd implementation. 

. Methods 

.1. Study design 

This was a multi-site, pilot RCT comparing MySafeRx to standard

are during OBOT with B/N. Recruitment included participants ages

8–65 inclusive, across two clinical OBOT networks: the State of Ver-

ont Blueprint for Health ‘Hub and Spoke’ network in Bennington,

ermont ( Brooklyn and Sigmon, 2017 ) and the Cambridge Health Al-

iance (CHA) OBOT network in the metro-North Boston region in Mas-

achusetts. Three primary study aims were registered (ClinicalTrials.gov

dentifier: NCT02778282): Demonstrate (1) feasibility of MySafeRx, by

articipants achieving supervised self-administration of B/N on > 5/7

ays per week for at least two-thirds of participants randomized to the

tudy intervention arm, with no reports of substantial B/N diversion; (2)

ystem usability, through a mean usability score of greater than 68, the a

riori threshold of adequate usability on a well-validated System Usabil-

ty Scale composed of 10 items on a 5-point Likert scale from “Strongly

isagree ” to “Strongly Agree, ” ( Peres et al., 2013 ); and (3) acceptability,

hrough a mean overall participant satisfaction score of greater than 3 of

 on a satisfaction scale ranging from “Strongly Disagree ” (score of 1) to

Strongly Agree ” (Score of 5) at the conclusion of the study intervention

eriod (42 days). 
o  

2 
.2. Participant recruitment and screening 

Participants were recruited through referral from B/N prescribers

r OBOT nurse care managers in the Vermont ‘Hub and Spoke,’ with

eferrals coming from the Bennington, Vermont, and through Cam-

ridge Health Alliance (CHA) in Somerville, Massachusetts ( Brooklyn

nd Sigmon, 2017; LaBelle et al., 2016; Schuman-Olivier et al., 2014 ).

tudy posters additionally publicized recruitment in public spaces at

hese specified clinics (e.g.,swaiting rooms). Recruitment occurred be-

ween March 2017 and March 2020. While OBOT clinical staff referred

rospective participants to the study, they retained primary responsibil-

ty for their treatment. All referred participants completed an informed

onsent process approved by the Dartmouth and CHA Institutional Re-

iew Boards. After consenting, participants then completed screening,

ncluding demographics, psychiatric history, assessment of comfort with

echnology, and the Montreal Cognitive Assessment ( Nasreddine et al.,

005 ). 

Eligible participants were: (1) ages 18–65; (2) able to provide verbal

nd written informed consent; (3) in prescribed buprenorphine treat-

ent for clinically diagnosed opioid use disorder (DSM-5, confirmed by

eferral providers through ICD-10 codes); (4) able to meet in a safe place

or scheduled daily videoconferencing; and (5) had a positive opioid

rine toxicology for non-prescribed or illicit opioids in the past month

r had a missed urine toxicology with a reported admission of illicit opi-

id use in the past 30 days while in treatment for opioid use. Providers

ere encouraged to refer adults with recent use or missed urine screens.

ost participants were either at risk of termination from OBOT treat-

ent for ongoing illicit opioid use or were newly started on B/N and

ere still using opioids or felt to be at high risk of opioid relapse by

heir treatment providers. 

Participants were excluded if they: (1) did not speak English or

ere not able to read the informed consent; (2) were in their third

rimester of pregnancy; (3) had cognitive deficits with determined lim-

ted ability to complete study procedures (Montreal Cognitive Assess-

ent score < 25/30) ( Nasreddine et al., 2005 ); (4) homeless; (5) had

 DSM-IV diagnosis of dementia, neurodegenerative disease, or other

rganic mental disorder, mental retardation, or autism; (6) were ac-

ively homicidal or suicidal with an imminent plan; (7) had a serious

nstable medical illness including: cardiovascular, hepatic, renal, respi-

atory, endocrine, neurological, or hematological disease such that hos-

italization for treatment of that illness was likely, an abnormal cardio-

ascular event, or uncontrolled hypertension in the past 60 days; (8)

ad used investigational medication in past 30 days. Homeless individ-

als were excluded due to safety and privacy concerns pertaining to

afe device storage, as well as refusal by several local shelters to allow

ccess to the device. However, those who were minimally housed, un-

tably housed, or fleeing domestic violence were all eligible for study

articipation. 

.3. Intervention 

If eligible for the study, participants were randomized to either the

tudy treatment arm to participate in the MySafeRx intervention or stan-

ard care (SC), the continuation of typical OBOT B/N treatment. Par-

icipants were randomized once the study coordinator opened a con-

dential, sealed envelope with an assigned study number, which had

een randomly generated by the study biostatistician. Participants in

he MySafeRx intervention arm received six weeks of mobile recov-

ry coaching and medication adherence monitoring via the MySafeRx

rogram and corresponding mobile Android application ( Schuman-

livier et al., 2018 ). After completion of 6 weeks in MySafeRx , partici-

ants were offered an optional two additional weeks of study participa-

ion for a gradual taper with reduced frequency of MySafeRx support at

he conclusion of the initial six weeks, for a potential total of 8-weeks

f study intervention ( Fig. 1 ). Seven of nine participants (77%) random-
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Fig. 1. MySafeRx intervention study design. Participants randomized to the MySafeRx treatment arm followed this illustrated timeline for the duration of study 

participation. After intervention training and completion of 6 weeks in MySafeRx remote recovery coaching check-ins, participants either chose to end study partic- 

ipation or continue coaching check-ins for up to two weeks, a potential total of 8-weeks of study participation. Individuals in the Treatment Arm were expected to 

provide weekly urine toxicology screens for their initial 9 weeks of study participation, and again at a week 20 study follow-up. 
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zed to the treatment arm who were still enrolled at 6 weeks opted to

ontinue study participation for an additional two weeks. 

Participants in the intervention arm attended an in-office technology

raining on cell phone usage and the MySafeRx mobile platform prior to

eginning daily video-supervised self-administration of B/N through the

ySafeRx mobile application platform. This in-office training occurred

ithin one week of participant study randomization. Day 1 of the study

or those randomized to the intervention arm was defined as the first

ay of supervised self-administration of a B/N dose with a MySafeRx

RC through the mobile Android MySafeRx application. Day 1 of the

tudy for those randomized to the control arm (SC) was defined as the

ate of study randomization. 

.3.1. MySafeRx platform overview 

The MySafeRx platform provides medication adherence monitor-

ng and mobile recovery coaching support for people with OUD dur-

ng periods of vulnerability or instability through the facilitation of

onfidential communication between the patient’s clinicians and the

rained MRCs who check-in with participants via Zoom videoconfer-

nce. Four key platform components include: (1) the MedicaSafe 3000

lectronic pill dispenser with unique medication release codes trans-

itted via Android app (MedicaSafe, Inc.); (2) mobile text messag-

ng with programmed alerts reminding participants about upcoming

ideo-conferencing check-ins with MRCs and confidential communica-

ion with MRCs to initiate check-ins; (3) daily remote Zoom video-

onferencing with a motivational intervention delivered by trained

RCs; and (4) a standardized protocol for supervised self-administration

f medication by video. All components are integrated through the

ySafeRx smartphone application and web portal, as described previ-

usly ( Schuman-Olivier et al., 2018 ). Study participants were provided

ndroid mobile phones on an as-needed basis, complete with corre-

ponding mobile data packages for reliable mobile application access

rom any location. Participants in the intervention study arm were pro-

ided an additional non-electronic Master Lock combination lockbox

ith a 1-day rescue dose of prescribed B/N medication that could be

ccessed in the case of a dispenser related technology failure. 

.3.2. Mobile recovery coaching, training and certification 

All study staff and MRCs were certified adherent in Motivational In-

erviewing (MI) technique using a standardized patient interview based

n MITI4 (Denise Ernst Consulting) ( Moyers et al., 2016 ) prior to coach-

ng MySafeRx participants. MRCs came from a variety of professional

ackgrounds, and were recruited through relevant professional commu-

ities after completing an advertised MI training or through networks

f people trained in MI. The composition of those who participated in

he training and became MRCs varied during the trial (e.g., research co-

rdinators with a bachelor’s degree, pre-medicine students, psychiatry
3 
esidents, recovery coaches, unlicensed clinicians with a master’s level

n counseling, master’s in public health, social work trainees, psychology

ost-docs, licensed psychologists, and licensed practicing nurse). Several

RCs supported this study for multiple years. Others provided coaching

n six-month increments, for a few hours a week during a school year

r while they were in clinical training program. Given the various back-

rounds and levels of clinical experience that potential coaching candi-

ates had, certification in MI provided the baseline core training for all

RCs. Though many study coordinators trained to be MRCs to support

his study if needed for backup coverage, the majority of MRCs were

ired after being recruited and trained as described above and paid as

ourly contractors. MRCs conducted daily virtual medication adherence

nd recovery coaching check-ins through the MySafeRx mobile applica-

ion via secure password protected Wi-Fi or broadband connections from

heir residences. On-call study managers were available 24/7 to support

RCs in case of emergency or technology issues, or instances when par-

icipants missed check-ins and needed to access medication outside a

cheduled coaching session. Participants had some level of flexibility in

electing a MRC of their choice. 

.3.3. MySafeRx mobile app and clinical workflow 

The MySafeRx Android application provides an encrypted HIPAA-

ompliant vehicle for text messaging and daily medication adherence

onitoring with video embedded using Zoom’s application program-

ing interface (API). In this study, participants were required to sched-

le and join a 30-minute video session with a coach to receive a medica-

ion access code each day. MRCs were trained to observe B/N medica-

ion placement under the tongue and verify medication dissolution. If a

articipant was unable to join a videoconference, MRCs were instructed

o provide the medication code by phone and to document this issue

ith a note to the study on-call manager and the participant’s clini-

al team. For participants with a history of missing scheduled check-

ns, MRCs were encouraged to focus MI around participants’ program-

nterfering behaviors to help overcome any feelings of ambivalence and

ncourage future videoconferencing attendance. 

After each video check-in, MRCs completed a Daily Recovery Report

hrough the platform’s application interface, documenting medication

dherence, patient-reported substance use and daily recovery goals, and

elevant additional notes. These reports were visible to the MRC team

nd delegates assigned to a participant’s clinical care team for refence. In

he event of a safety concern, homicidal or suicidal ideation, illicit drug

se, or consecutive days of medication non-adherence, a participant’s

are team received an email from the application’s rapid alert system

dvising them to review the details of the event. B/N prescribers, as

ell as nurse care managers and counselors, were provided the option

o access the MySafeRx web clinician interface to review coaching notes
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Table 1 

Study participant demographics. 

Baseline characteristics of MySafeRx trial participants ( n = 27) 

Control (%) n = 14 Intervention (%) N = 13 

Demographics 

Age (mean/SD) 33.6 (11.4) 30.2 (6.1) 

Sex 

Female 8 (64.3%) 9 (66.7%) 

Race/Ethnicity 

White 14 (100%) 13 (100%) 

Married 

Yes 3 (21.4%) 2 (15.4%) 

Employed 

Yes 5 (35.7%) 4 (33.3%) 

Education 

Some high school 3 (21.4%) 2 (15.4%) 

High school graduate or GED 6 (42.9%) 3 (23.1%) 

Some college 3 (21.4%) 5 (38.5%) 

College Graduate 2 (14.3%) 2 (15.4%) 

Primary referral reason 

Need higher level of care 2 (14.3%) 2 (15.4%) 

Positive for illicit opioids 8 (57.1%) 7 (53.9%) 

Positive for cocaine 4 (28.6%) 3 (23.1%) 

Lifetime substance use 

Heroin 9 (64.3%) 7 (53.9%) 

Prescription opioids 12 (85.7%) 9 (69.2%) 

Non-prescribed buprenorphine 8 (64.3%) 5 (38.5%) 

Fentanyl 8 (64.3%) 5 (38.5%) 

Alcohol 12 (85.7%) 11 (84.6%) 

Cocaine 12 (85.7%) 10 (76.9%) 

Marijuana/hashish 12 (85.7%) 11 (84.6%) 

Benzodiazepines 9 (64.3%) 5 (38.5%) 

Tobacco 13 (92.9%) 11 (84.6%) 

Methamphetamine 2 (14.3%) 1 (7.8%) 

Stimulants 6 (42.9%) 7 (53.9%) 

Demographics pertaining to study participants randomized to the Standard 

Care (Control) and Treatment (MySafeRx Intervention) arms are provided. 

Statistical significance was defined as ∗ p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗ p < 0.001. 
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nd reports detailing patient conversation during scheduled daily check-

ns. 

.4. Assessments 

All randomized participants for both arms were asked to complete

eekly feasibility, for study weeks 1–6 through the Research Electronic

ata Capture (REDCap) web-based application ( Harris et al., 2009 ),

hile all MySafeRx participants were asked also to complete weekly

sability and acceptability surveys. Feasibility was assessed as at least

wo-thirds of study participants self-administering B/N on more than

 of 7 days per week with no reports of substantial medication diver-

ion. Usability was defined as at least two-thirds of study participants

chieving at least 90% competency with the study platform, a standard

efined through a cutoff usability score greater than 68 on the validated

ystem Usability Scale ( Peres et al., 2013 ). Acceptability was defined by

n overall mean satisfaction score of more than 3 out of 5 on a satisfac-

ion scale at the end of the intervention period. Finally, participants in

oth arms were expected to provide weekly urine toxicology screens

or the first 9 weeks of study duration, and again at week 20 follow-up

 Fig. 1 ). 

.5. Participant compensation 

All randomized participants were compensated up to $100 in gift

ards for study participation. Participants randomized to the MySafeRx

rm could receive up to $158 in additional compensation for their ad-

itional time: $10 for technology training, $30 for time spent refilling

heir medication dispenser at a local pharmacy, $2 for each daily video

ncounter completed (up to 42 encounters). This additional compensa-

ion was provided after the participant’s study phone and medication

ispenser were returned undamaged to compensate for increased daily

tudy tasks. 

.6. Data analysis 

Intervention and SC groups were compared on baseline character-

stics using t-tests and chi-square tests for continuous and categorical

ariables, respectively. Among the intervention group, we compared

tudy outcomes (feasibility, usability, acceptability, and satisfaction of

ySafeRx ) by self-reported sex. Due to small sample size, our analytic

pproach was primarily descriptive. All analyses were conducted us-

ng Stata version 16 ( StataCorp, 2019 ). Results were considered sta-

istically significant at p < 0.05. Documented anecdotal evidence from

RCs, MySafeRx study coordinators, and the PI about medication ad-

erence behaviors, sharing and diversion and were recorded through-

ut the study duration in MRC notes or as notes to file by study staff.

hese were reviewed and analyzed for key themes around diversion and

dherence to contextualize the quantitative data presented. 

. Results 

.1. Study referrals 

Of 62 referrals, 25 individuals declined study participation ( Fig. 2 ).

easons for declining study participation among referred individuals

an be categorized into five primary themes ( Fig. 2 ): (1) believes higher

evel of care is not needed ( n = 11); (2) personal logistical issues ( n = 5);

3) disinterest in research participation ( n = 4); (4) lost contact ( n = 4);

5) no reason specified ( n = 1). People who declined the study gener-

lly wished to continue primary care B/N treatment or group-based opi-

id treatment only ( Sokol et al., 2020 , 2019 , 2018 ) without additional

oaching or daily monitoring of medication adherence. Many people re-

erred by their provider for supervised dosing due to their prescriber’s

dherence concerns, did not feel they had an issue with medication ad-

erence, nor did they feel a need for supervised dosing. Personal logis-

ical issues included: lack of transportation, work scheduling conflicts,
4 
imited private time and space for MRC check-ins, inability to check-

n daily, and homelessness. Those disinterested in research participa-

ion reported being anxious about study requirements and participation

r discomfort with videoconferencing. Several people did not want to

ake medication all at once during a coaching check-in. In several cases

here rationale for not participating was not always clear, medication

iversion was often suspected by the clinician or reported later by the

eferred patient. Those who did not complete the study intake or were

ischarged before beginning study participation were classified as hav-

ng been lost to follow-up. 

.2. Study participant characteristics 

Study participants ( n = 27) were 100% White and English-speaking

ith an average age of 31.9 years (see Table 1 for additional demo-

raphics). Qualifications for study participation included (1) a positive

llicit opioid screen in the 30 days prior to study participation (55.5%)

r (2) missed opioid toxicology screens with suspected illicit drug use as

ndicated by the clinical provider. Past use of cocaine was very common

nd (85.7%) a substantial number of participants had a positive cocaine

creening in the 30 days prior to study participation (25.8%). Of the

articipants randomized to the intervention arm, 15.4% were referred

ecause of the need for a higher level of care ( Table 1 ). Of the partici-

ants randomized to the intervention arm, 53.9% were referred due to

 positive illicit opioid screen in the 30 days prior to study participation

 Table 1 ). In the intervention arm, 23.1% of participants were referred

ue to a positive cocaine screening in the 30 days prior to study partici-

ation ( Table 1 ). Exploratory efficacy analyses were underpowered and

id not show significant differences in urine toxicology results between

articipants randomized to the standard care arm and those randomized
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Fig. 2. CONSORT diagram. This CONSORT diagram illustrates quantities of individuals referred to the study ( n = 62), as well as the total number randomized 

( n = 27) and those specifically randomized to the MySafeRx Intervention arm ( n = 13) and the Standard Care (Treatment as Usual/Control) arm ( n = 14). The total 

number of referred participants excluded from study participation is also detailed here ( n = 10). Reasoning behind these exclusions is included here, as well as the 

total number of individuals who declined study participation after referral at both sites ( n = 25). 
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o the intervention arm. Furthermore, as participants randomized to the

tandard care arm ( n = 14) did not complete the primary aims surveys,

etailed results will be discussed here for intervention arm participants

 n = 13). 

.3. Mobile recovery coaching frequency 

Of the 13 participants randomized to the MySafeRx intervention

roup, 12 completed daily remote check-ins with MRCs ( Table 2 ). One

articipant was withdrawn from the study after randomization, so only

emographic information was collected for this individual and he did

ot meet with MRCs. During the 42-day required study period, men

 n = 4) and women ( n = 8) met with MRCs an average of 32 (SD = 14)

ays and 47 (SD = 6) respectively ( Table 2 ). At the end of the 42-day

equired study period, participants were offered the option to check-

n with MRCs for an additional 14 days based on participant’s clinical

eed and choice. Of the seven intervention arm participants who met

ith MRCs during the additional 14 days, women checked in on aver-

ge more often during the 14-day period than men ( Table 2 ). 

.4. Feasibility 

MRCs confirmed supervised B/N self-administration at least one time

or 12 MySafeRx participants with an average percentage of 64.3% of

tudy days with observed doses confirmed ( n = 12) ( Table 2 ), which was

ess than the anticipated 71% representing 5 out of 7 days of adherence.

en ( n = 4) and women ( n = 8) had confirmed medication adherence on

n average of 57.9% and 68.9% of study days, respectively. Per the mon-

toring surveys, no participant reported medication diversion by selling

r sharing their prescribed medication during the study. However, one

articipant tampered with her dispenser, and another called the MRC

fter her session and stated that she had only taken one pill with the

ntent of sharing the other one. 
5 
.5. Usability 

Participants in the intervention arm assigned the MySafeRx inter-

ention a mean System Usability Score of 78.4. ( n = 12) ( Table 2 ). Men

 n = 4) assigned the MySafeRx intervention a mean usability score of 72.5

 Table 2 ). Comparatively, women ( n = 8) assigned the MySafeRx inter-

ention a mean usability score of 80.2 ( Table 2 ). 

.6. Acceptability 

Satisfaction surveys assessed participant endorsement of the

ySafeRx intervention technology, Mobile Recovery Coaching, and

eneral Program Satisfaction via a scoring scale with 1 corresponding to

 response of “Strongly Disagree ” and 5 corresponding to a response of

Strongly Agree ” ( Table 2 ). The plus and minus notation for the subse-

uent results denotes standard deviations. On average, participants who

ompleted the acceptability scales ( n = 9) agreed that the electronic pill

ispenser was “easy to use ” (4.1 ± 1), videoconferencing was “easy to

se ” (4.2 ± 0.8) and supportive during times when they needed “a lot of

elp ” (4.4 ± 1.3), and that coaches cared about them and wanted to help

hem “reach their goals ” (4.4 ± 1.3). In addition, participants agreed that

he MySafeRx intervention helped them “take medication on a more reg-

lar schedule (4.1 ± 1.3) and, on average, refuted the statement “I wish

 did not get involved with the MySafeRx program ” (1.7 ± 1.4). Satisfac-

ion scores for multiple variables showed significant differences in re-

ponse between men ( n = 3) and women ( n = 6). Women more strongly re-

uted the statement that they “wished they did not get involved with the

ySafeRx program, ” assigning an average score of (1.0 ± 0) compared to

he average male score of (3.0 ± 2) ( p < 0.05). Another noted trend indi-

ated that women were more likely to recommend MySafeRx to a friend

tarting buprenorphine treatment (4.7 ± 0.5), compared to the average

ale score of (3.0 ± 2) ( p > 0.05). Additionally, women assigned a sig-

ificantly higher score to the survey question assessing whether ‘The
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Table 2 

MySafeRx platform: major outcomes. 

MySafeRx platform: major outcomes Female Male All Participants 

Feasibility (Week 6) n = 8 n = 4 n = 12 

Adequate Medication Adherence 68.7% 57.9% 64.3% 

Usability (Week 6) n = 8 n = 4 n = 12 

Mean System Usability Scores (Adequate Usability Cut-off: a score of 68) 80.2 72.5 78.4 

Average number of coaching check-ins n = 8 n = 4 n = 12 

Average Number of Coaching Check-in Days During Study Participation (SD) 47 (6) 32 (14) 42 (15) 

Acceptability (Week 6) n = 6 n = 3 n = 9 
MySafeRx technology 

The electronic pill dispenser has been easy to use. 4.3 (0.8) 3.7 (1.5) 4.1 (1.0) 

The videoconferencing has been easy to use. 4.3 (0.8) 4.0 (1) 4.2 (0.8) 

MySafeRx coaching 

Checking in with a Mobile Recovery Coach every day has been helpful to my recovery. 4.2 (0.8) 3.3 (2.1) 3.9 (1.4) 

I feel like the Mobile Recovery Coaches care about me and have wanted to help me reach my goals. 4.8 (0.4) 3.7 (2.3) 4.4 (1.3) 

General program satisfaction 

The MySafeRx program has not usually conflicted with other commitments in my daily life. 3.7 (1.5) ∗ 1.3 (0.6) 2.9 (1.7) 

The daily video check-in has been supportive during a time when I felt I needed a lot of help. 4.5 (0.8 3.3 (2.1) 4.1 (1.4) 

I would recommend MySafeRx to a friend starting buprenorphine treatment. 4.7 (0.5) 3.0 (2.0) 4.1 (1.4) 

I wish I did not get involved with the MySafeRx program. 1.0 (0.0) ∗ 3.0 (2.0) 1.7 (1.4) 

The MySafeRx program has helped me take my medications on a more regular schedule. 4.5 (0.5) 3.3 (2.1) 4.1 (1.3) 

Post-study satisfaction survey results (Week 6) n = 6 n = 3 n = 9 
Technology 

The MySafeRx platform was user-friendly. 4.3 (1.0) 3.3 (2.1) 4.0 (1.4) 

Coaching 

The daily video check-in visits helped me remain abstinent from drug use. 4.2 (1.0) 3.3 (2.1) 3.9 (1.4) 

General program satisfaction 

The MySafeRx platform prevented me from selling or giving away my medication 4.0 (1.1) 3.0 (2.0) 3.7 (1.4) 

The entire MySafeRx medication monitoring program was stressful. 1.7 (0.8) ∗ ∗ 4.3 (1.1) 2.5 (1.6) 

Feasibility, usability, acceptability, average number of coaching check-ins, and post-study satisfaction survey results based on participant 

feedback. Acceptability and Post-Study Satisfaction Scales ranges from 1 to 5, with ‘1 ′ reflecting a response of “Strongly Disagree ” and ‘5 ′ , 

a response of “Strongly Agree. ” Sample sizes reflect the number of participants who completed coaching check-ins and surveys. Feasibility, 

Usability and ‘Average Number of Coaching Check-in’ data were recorded for 12 participants; 1 participant was randomized but was 

withdrawn from study participation prior to completing these scales. A total of 9 randomized participants completed ‘Acceptability’ scales 

and the Post-Study Satisfaction Survey. 4 individuals did not: 1 participant was withdrawn from study participation, 2 participants did 

not complete these scales despite multiple reminders from research coordinators, and 1 Vermont participant was lost to follow-up having 

not complete these acceptability scales. Significance values are defined here as ∗ p < 0.05 and ∗ ∗ p < 0.01. 
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ySafeRx program has not usually conflicted with other commitments

n my daily life ” ( Table 2 ). Women indicated they more strongly agreed

ith that statement, assigning a score of (3.7 ± 1.5) compared to the

verage male score of (1.3 ± 0.6) ( p = 0.04). 

.7. Post-study satisfaction survey results 

Among the participants randomized to the study intervention arm,

 of 13 individuals completed the Post-Study Satisfaction Survey upon

ompletion of their time in the study; 2 participants did not complete

he survey despite reminders from study research coordinators, and no

urvey data were collected aside from demographic information for the

articipant withdrawn from the study as well as a Vermont participant

ho was lost to follow-up. The Post-Study Satisfaction Survey similarly

sked questions about the MySafeRx platform technology, Mobile Re-

overy Coaching, and General Program Satisfaction, with a scoring scale

f 1 corresponding to a response of “Strongly Disagree’ and 5 corre-

ponding to a response of ‘Strongly Agree’ ( Table 2 ). The plus and mi-

us notation for the subsequent results denotes standard deviations. On

verage, all respondents agreed that “the MySafeRx platform was user-

riendly (4.0 ± 1.4), that daily videoconferencing with coaches helped

hem “remain abstinent from drug use (3.9 ± 1.4), and that the platform

revented the “selling or giving away ” of medication (3.7 ± 1.4). A sig-

ificant difference in scoring between men and women was evident in

urvey responses agreeing or disagreeing with the statement: “The entire

ySafeRx medication monitoring program was stressful. ” Women more

trongly disagreed with that statement, assigning an average score of

1.7 ± 0.8) compared to the average male response score of (2.5 ± 1.6)

 p < 0.01). 
6 
.8. Clinical learnings through MySafeRx study participation: anecdotal 

vidence 

Anecdotal clinical learnings recorded by MySafeRx staff during

tudy recruitment and participation additionally clarified several ma-

or themes around the role the platform played in the clinical environ-

ent and the impact of the clinical context on MySafeRx . These anec-

otes illustrate the ways in which MySafeRx better informed clinical

eams about daily patient activities and treatment engagement includ-

ng through 1) exposing illicit activity to the clinical team, 2) exposing

ocioeconomic challenges impacting patient care, and 3) elucidating the

ervasiveness of medication sharing, especially among siblings. 

In one situation, a patient who previously had not reported illicit ac-

ivity to clinical staff spoke honestly about his role as a narcotrafficker of

entanyl. He did so as a result of MySafeRx daily videoconference moni-

oring and his consequent concerns about law enforcement monitoring.

uring another coaching check-in, a participant further explained her

nwillingness to speak with the clinical team by video: her boyfriend

an an illicit cannabis cultivation facility from her home. These situa-

ions allowed for deepening of individual clinical treatment, bringing

he nature of these risky behaviors, which had been negatively impact-

ng their recovery, into the therapeutic relationship. Several patients

xpressed financial difficulties and they reported selling their B/N in or-

er to afford their B/N co-pay. Others sold their B/N to purchase other

rugs (e.g., cocaine). Two referred patients disclosed domestic violence

ituations to MySafeRx study staff, relaying physical threat and verbal

buse details that had not otherwise been revealed to the clinical team.

inally, a few young adult patients disclosed complex family dynamics

nvolving medication sharing and medication stealing with their sib-

ings, which were circumstances not recognized prior to this level of ad-
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erence monitoring. This aligned with prior literature which suggested

hat SUD among first-degree relatives is a particularly strong risk factor

or attrition among young adults ( Dayal and Balhara, 2017; Schuman-

livier et al., 2014 ). 

These MySafeRx staff impressions begin to reveal the complexities

nd challenges of study implementation for high-risk individuals in OUD

reatment. Such revelations led clinical team members to recommend

ySafeRx for unstable patients with OUD, even as patients became in-

reasingly likely to leave the addiction specialty clinic for less restrictive

are settings as prescribing standards shifted to include ED prescribing

nd community prescribing with less intensive toxicology and adher-

nce monitoring overtime. 

. Discussion 

.1. The impact of MySafeRx usability, participant acceptability, and 

latform satisfaction 

These results provide a better understanding of the feasibility, us-

bility, and acceptability of the MySafeRx platform. Acceptability of the

ySafeRx platform and mobile recovery coaching was high among par-

icipants randomized to the treatment arm. These results show that de-

pite variations in the number of total coaching check-ins among par-

icipants in the treatment arm, both men and women indicated high

cceptance of the interacting MySafeRx technical components with es-

ecially high levels of acceptability of mobile recovery coaching. Yet,

he study results presented here suggest that women, on average, were

ore likely to find MySafeRx supportive during periods of instability

 Table 2 ). Women also found the routine of checking in with a MRC

very day to take medication less conflicting with their daily schedules

nd other life commitments compared with men. These results are con-

istent with previous literature analyzing the acceptability of technology

nterventions for substance use disorder among women ( Campbell et al.,

015 ; Loree et al., 2019 ; Stinson et al., 2020 ; Sugarman et al., 2020 ).

ncreased access to technology intervention platforms for remote treat-

ent of substance use disorders (SUDs) has historically been more

idely accepted by women ( Loree et al., 2019 ; Sugarman et al., 2020 ).

dditionally, remote technology interventions support gender specific

reatment for SUDs, allowing women to access personalized MI coach-

ng support for the co-occurring mental health disorders, trauma and

buse they are more likely to want to address while in addiction treat-

ent ( Sugarman et al., 2020 ). Given the limited sample size of this

tudy, future research should further examine and confirm these results

o verify the discrepancies in response to participant satisfaction with

he MySafeRx intervention between women and men utilizing the plat-

orm. 

.2. The implementation of MySafeRx within a changing B/N prescribing 

andscape 

Nearly half of individuals (44%) referred to the study declined partic-

pation due to their perceived lack of need for adherence monitoring or

oaching despite clinician referral. The adherence monitoring aspect of

he intervention and especially the locked electronic pill dispenser did

ot have broad appeal, and its acceptance was found to be extremely

ontext dependent. Across the nation in the past 5 years, an expansion

f B/N prescribing has led to increased B/N access and lowered barri-

rs to initiating care, representing a major policy success over the past

ecade, engaging more people in OUD treatment ( Lane et al., 2021 ;

tinson et al., 2020 ). With this success, B/N maintenance treatment be-

ame readily available in the communities where the study took place

ith fewer expectations from providers for toxicology testing and adher-

nce monitoring. As accessibility increased, the level of interest in the

ntervention dropped off precipitously with the change in context and

ontingencies. Once patients were started in care with limited levels of

onitoring, then the suggestion of a higher level of care by clinicians
7 
as often experienced as punishment; whereas the same intervention

uggested at the outset of care was often strongly welcomed by patients.

Early on in the treatment development project, MySafeRx was

eartily welcomed by patients since it was often presented at the time by

ocal clinicians as one option to avoid referral to methadone. Later, when

dherence concerns were raised by staff and staff presented MySafeRx

s one potential alternative to methadone, patients felt they had many

ther treatment options. As a result, they more frequently declined study

eferral despite clinician recommendations or chose to leave the addic-

ion specialty clinic in favor of a community program with lower lev-

ls of toxicology testing and medication adherence monitoring. Study

taff noted these themes specifically when two participants chose ex-

ernal vivitrol and methadone treatment over MySafeRx participation,

oth instances due to personal aversion to regimented adherence mon-

toring. This experience suggests that the feasibility of the MySafeRx

ntervention is dependent on context and contingencies and does not

ave broad appeal in contexts where B/N is readily available in the

ommunity with lower levels of monitoring. The majority of patients

ith OUD struggling in opioid treatment may seek treatment support in

ettings with less monitoring instead of seeking treatment options with

ore adherence monitoring, even when considering the convenience

f taking medication via digital lockbox and checking in with recovery

oaches from home. 

The demand for adherence-focused interventions seemingly dimin-

shed as the context changed. While recruitment was robust in the proof-

f-concept study conducted prior to this RCT and during the initial

onths of the RCT, recruitment fell in parallel with the rise in commu-

ity emergency department prescribing at both sites. The study team at-

empted to increase outreach to local emergency departments. However,

eferrals from the ED were extremely rare. Many primary care providers

PCPs) simultaneously reduced traditional expectations for adherence

i.e., pill counts, toxicology monitoring), and then increasingly struggled

o refer patients to the study who they felt may benefit from more sup-

ort or greater adherence monitoring. Community prescribers in these

egions became more comfortable with the potential of prescribing in

he face of partial and possible non-adherence and seemed less worried

bout the negative impacts of B/N diversion. This noted trend is con-

ruent with a previously demonstrated difference that greater exposure

o and experience with prescribing B/N is associated with lower levels

f concern about diversion ( Schuman-Olivier at al., 2013 ). While this

ay be appropriate and a worthwhile risk to increase access, the im-

act of context and presence or lack of contingencies in the community

n patient perception of MySafeRx was remarkable. 

The majority of patients in need of B/N for OUD can now access a

rescription regardless of their geographic location in the U.S. ( Li et al.,

016 ; Lin and Knudsen, 2019 ; Marino et al., 2019 ; Paulsen et al., 2020 ;

kolnick, 2018 ; Zoorob et al., 2018 ). Given this increase in B/N prescrib-

ng in the years leading up to the COVID-19 pandemic, and further lifting

f B/N prescription restrictions due to the COVID-19 pandemic ( Uscher-

ines et al., 2020 ), it has become increasingly difficult to establish a

igh level of adherence monitoring for patients prescribed B/N. Conse-

uently, any question of the utility of an adherence monitoring program

ay become moot in many community contexts ( Krawczyk et al., 2020 ),

specially during COVID-19. However, as this paper outlines, important

essons have been learned that may help inform how remote adherence

onitoring for high-risk patients may be delivered successfully in cer-

ain community contexts, especially in states and regions where there is

till strong concern by providers or family members about B/N diversion

r non-adherence ( Sharp et al., 2021 ). 

.3. Limitations 

There are several limitations to this study. The small sample size

ade it difficult to make definitive inferences about the effectiveness

f the intervention, and intervention preferences between male and fe-

ales, as well as to discern whether trends discussed here would persist
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mong a larger sample population. Furthermore, although this limited

tudy sample reflects the demographics among the recruitment popula-

ions in Bennington, VT and Somerville, MA, the sample lacks diversity

s all participants who were randomized and remained in the study were

on-Hispanic White. Results therefore may not be generalizable nor cur-

ently relevant for populations who disproportionately face barriers to

ubstance use disorder treatment ( Stinson et al., 2020 ). This study was

lso impacted by several unexpected events including the sudden death

f the primary research coordinator and the unanticipated shutdown of

ne of the main OUD treatment programs in Vermont. These challenges

esulted in a consolidation of recruitment efforts to Somerville, MA mid-

ay through the study. Active study recruitment ended in the greater

oston metro area when the healthcare system closed in person research

ue to COVID-19 precautions in March 2020. 

From a study design standpoint, another limitation involves study

articipant compensation. As noted above, participants randomized to

he intervention arm received additional compensation for the addi-

ional amount of time spent interacting with study staff compared with

hose randomized to standard care. Furthermore, although urine toxicol-

gy was collected for participants randomized to the treatment arm for

tudy Weeks 1–9 to monitor drug use and validate self-reported med-

cation adherence in the survey data, toxicology data is not reported

ere due to a substantial amount of missing data from the majority of

ur Vermont participants, whose results were unable to be accessed af-

er our staff member’s death. In addition, three individuals randomized

ere either withdrawn from the study, pursued alternate treatment af-

er randomization, and/or did not give consent for the study team to

ollect urine toxicology data from a second treatment facility. 

.4. Future studies 

Future studies should examine the differential impacts of indi-

idual components of the multi-component adherence intervention

 Steinkamp et al., 2019 ). For example, electronic pill dispensers were

equired for diversion prevention in the study design. However, this

dded complexity to the intervention and led to numerous potential re-

errals declining participation. Future studies that offer more flexibility

round the timing of electronic pill dispensing may enhance study en-

ollment and engagement. Furthermore, since participants were most

atisfied with the compassionate attitude of MRCs, it could be helpful

o isolate the role that recovery coaching plays in enhancing participant

ngagement when electronic pill dispensing is not required from the in-

ervention outset. These ideas could realistically be incorporated into a

arge-scale RCT to further assess the mobile platform components and

oaching elements of MySafeRx , including why women in this current

tudy found MySafeRx more feasible, acceptable, and satisfactory than

en. 

. Conclusions 

This study has provided critical insights into the need for recovery

oaching support during periods of instability, particularly for women.

e encountered difficulties recruiting study participants due to the

hanging B/N prescribing landscape that has lowered medication access

arriers for those seeking OUD treatment. The study intervention with

aily adherence monitoring and locked electronic pill dispensers was

ess attractive to patients who were referred because they were incon-

istently adhering to outpatient OUD treatment requirements for med-

cation adherence. Still, coaching reports and study staff impressions

ecorded during the study enrollment period alerted site clinical staff to

mportant treatment issues, which allowed for timely modifications to

atient treatment when needed. Finally, the knowledge generated from

oaching reports, participant feedback, and staff impressions will also be

seful reference for future telemedicine OUD implementation projects

nd research. 
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