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Abstract

Objective: Despite the worsening of the opioid epidemic, access to quality treatment for opioid use disorder (OUD) including
buprenorphine remains a challenge. With the onset of the COVID-19 public health emergency, temporary regulatory changes
and expanded reimbursement for telehealth services allowed for the rapid expansion of remote treatment for OUD and increased
access to buprenorphine, but limited research exists to support this revolutionary shift in care delivery. This study evaluates the
feasibility and acceptability of a novel digital therapeutic intervention for OUD combining buprenorphine and behavioral therapy.

Methods: Adults (n= 27) with OUD received treatment with daily sublingual buprenorphine and psychosocial treatment
delivered digitally via a smartphone app over 12 weeks. Participants were evaluated monthly for continued opioid use, medi-
cation adherence, anxiety and depression indicators, abstinence self-efficacy, craving, and overall well-being, as well as a
one-time measure of treatment acceptability.

Results: Participants reported increased opioid abstinence days from baseline (M= 8.2, SD= 8.6) to 12 weeks per 30 days
(M= 24.9, SD= 10.1), t(20)=−6.5, p < .000, with strong medication adherence across study waves (96.2%). Anxiety and
depression indicators, and opioid craving significantly decreased, and abstinence self-efficacy and overall well-being sig-
nificantly increased following the intervention. Participants also demonstrated high rates of treatment engagement.

Conclusions: As current public health emergency regulatory changes are reviewed for permanency, this feasibility and
acceptability study of a novel digital therapeutic intervention for OUD including buprenorphine adds to the growing evidence
that supports maintaining telehealth access for quality OUD treatment.
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Introduction
The opioid epidemic continues to worsen year after year,
with over 80,000 lives lost in the United States in 2021 to
an overdose involving an opioid1 and despite a declared
public health emergency in 2017, opioid overdose rates
have only increased.2 Between 2020 and 2021, the opioid
epidemic clashed with the devastating arrival of the
COVID-19 pandemic, and more than nine million people
reportedly misused opioids, with nearly 2.7 million becom-
ing diagnosed with an opioid use disorder (OUD).3

The gold standard for treating OUD is a combination of
psychotherapy and pharmacology, personalized to the
patient’s needs.4 Three medications for OUD (MOUD)
are currently FDA-approved: naltrexone, methadone, and
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buprenorphine. While all three medications have a high
degree of effectiveness in reducing opioid cravings and
relapse, and preventing future overdose episodes, buprenor-
phine remains the most optimal for use in outpatient set-
tings given its pharmacological properties and relaxed
service delivery guidelines compared to more regulated
medications.5

Traditionally, buprenorphine has been offered in person at
established outpatient clinics and other office-based settings.
In-person office-based buprenorphine settings have largely
produced positive clinical outcomes among patients,6 and
greatly expanded the availability of MOUDs beyond trad-
itional opioid treatment programs that solely leveraged metha-
done. These programs not only initially improved access to
MOUDs, but also have the potential to provide a positive
therapeutic milieu for patients.7–9 However, despite the
demonstrated effectiveness of in-person buprenorphine treat-
ment programs, numerous barriers have limited its availability
and associated treatment retention,10 and resulted in a minority
of individuals with OUD (10.3%) being able to access the
medication.11 Historically, provider unwillingness to prescribe
buprenorphine and lack of trained providers, especially in rural
areas, has resulted in patients being placed on long waiting
lists before they are able to initiate treatment; unfortunately,
this delay significantly impacts treatment initiation and
engagement.12,13

In 2017, buprenorphine was available in just 27% of treat-
ment programs, extended-release naltrexone in just 24%, and
methadone in as few as 9%. Contingencies for treatment
fueled additional barriers to care, even for those programs
that do offer medication: many require an extensive admis-
sions process, clinic-based dosing for at least the first prescrip-
tion, abstinence from all substances (both prior to initiation
and throughout treatment), and required engagement in coun-
seling or community support groups.12 Patients struggle with
overcoming these barriers, often managing competing prior-
ities and lacking adequate transportation to get to and from
appointments, sufficient childcare during appointment times
and extensive group requirements, and inflexible treatment
schedules.13 Geographic region can also impact access to
treatment, with patients in rural settings required to travel
farther to acquire buprenorphine, as well as the often greater
economic distress characteristic of these areas with dispropor-
tionately higher rates of OUD and overdose.14,15

Telehealth, or the delivery of healthcare via technology,
has been underutilized as a method of accessing care until
the COVID-19 pandemic dramatically expanded access
through a variety of legislative means.16 Opioid use and
associated overdoses accelerated during the COVID-19
pandemic beginning in 2020, a shift that has been attributed
to increased isolation from peer support and treatment
resources, and reduced access to emergency response and
life-saving medications.17 As stay-at-home pandemic pol-
icies exacerbated many of the barriers with which patients
were already struggling, the number of opioid overdoses

increased by 31% between 2019 and 2020, and public
health leaders began to scramble for a solution to improve
access to life-saving OUD treatment.1 These policy adjust-
ments led to a significant shift in treatment delivery: prior to
the COVID-19 pandemic 1 in 800 opioid patients engaged
in telehealth care; during the pandemic, that number rose to
one in eight patients.18

Complementing MOUD with evidence-based psychothera-
pies like cognitive behavioral therapy (CBT) and motivational
interviewing (MI) provides a holistic approach to care. While
MOUDs reduce physiological cravings and urge to use
opioids, clinical interventions promote the use of skills for
managing negative emotions, working through ambivalence,
and reframing thoughts around using substances.19 For
example, skills gained through CBT allow patients to change
their behaviors by bringing mindfulness to unhelpful thought
and response patterns, and MI techniques stimulate a patient’s
ability, willingness, and readiness for change. Both CBT and
MI have been demonstrated to positively impact treatment out-
comes for those with OUD.20 Unfortunately, even though
many providers prescribing buprenorphine recommend
pairing MOUD with behavioral therapies, only 36% report
having sufficient local resources for counseling referrals.
Telehealth and digital programs may ease access to care and
offer advantages like convenient peer support, the ability to
track progress, and on-demand CBT-based education.21

Studies conducted since the pandemic onset support the
use of telehealth for expanding access to OUD treatment,
documenting improved treatment retention, reduced odds
of medically treated or fatal overdose events, and compar-
able clinical outcomes to in-person care.18,22 Within this
ever-changing context, providing access to buprenorphine,
evidence-based therapeutic approaches, and strong patient
support services through digital treatment and interven-
tions presents a promising solution to many of the histor-
ical access barriers that patients face initiating and
engaging in sustainable care. This pilot study evaluated
the feasibility, acceptability, and preliminary outcomes of
an integrated digital therapeutic intervention combining
buprenorphine with psychosocial treatment for OUD.

Methods

Design

This observational study evaluated the feasibility and
acceptability of providing treatment for OUD including
buprenorphine via a novel digital therapeutic intervention.
All psychosocial and medical visits were conducted over
a video platform within a mobile application, and all parti-
cipants had access to digital therapeutic content and use
tracking within the application.

After study enrollment, eligible participants met virtu-
ally with a research counselor and completed a baseline
diagnostic assessment based on the American Society of
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Addiction Medicine’s guidelines.23 Following this assess-
ment, participants downloaded the mobile application and met
virtually, via the app, with a study clinician to complete a biop-
sychosocial assessment to confirm eligibility. Participants were
inducted onto buprenorphine and scheduled to meet with the
research counselor weekly, and study provider monthly for
pharmacotherapy, for 12 weeks. At counseling visits, partici-
pants received manualized CBT and motivational enhancement
therapy (MET) content, as well as personal therapeutic support.
At provider visits, a study clinician assessed treatment progress
and provided medication management. Survey research assess-
ments were completed online by participants monthly to track
progress, and research interviews were conducted monthly to
collect retrospective opioid use and medication adherence data.
Medication adherence was attained monthly via unannounced
film counts conducted by phone with study staff. Although
the intervention period consisted of 12 weeks of care with con-
tinued data collection, participants were provided optional con-
tinued treatment services for 12 additional weeks to ensure
stabilization and appropriate referrals to ongoing care.

Participants

Potential participants were recruited via social media adver-
tisements and directed to a study website with eligibility cri-
teria and a comprehensive study description. If potential
participants were interested, their emails would be sent to
research staff and added to a recruitment list. These interested
individuals were emailed a survey link that helped determine
their eligibility. If eligibility criteria were met, research staff
sent a study requirement comprehension quiz to each potential
participant. The onboarding process started with individuals
who passed the comprehension quiz.

Inclusion criteria for study participation included: (1) ≥18
years of age; (2) reside in the United States; (3) own a smart-
phone with video call functionality to utilize the study mobile
application; (4) have a Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) diagnosis of moder-
ate to severe OUD; (5) be able and willing to participate in
study procedures, including taking study medication (bupre-
norphine/naloxone); (6) be in good general health; and (7)
have Medicaid, Medicare, or commercial insurance.
Exclusion criteria included: (1) had a known sensitivity to
buprenorphine/naloxone formulation; (2) received a MOUD
including naltrexone, methadone, or buprenorphine for OUD
within the past 30 days; (3) had a serious medical condition
that would make participation hazardous; (4) required
medical detoxification from any substances; (5) lacked
English proficiency; or (6) had clinically significant psychiatric
symptoms that would make study participation difficult. Study
participants were recruited from April to November 2022.

To complete eligibility and study onboarding, study staff
verified insurance coverage and U.S. residency through
photo identification. Informed consent was obtained
through an electronic signature website while completing

a phone call with study staff to thoroughly describe study
requirements and answer questions. Participants agreed to
(1) 12 weekly 45-min video-based counselor-delivered
CBT sessions; (2) virtual medical pharmacotherapy visits
monthly with a study provider; (3) monthly urine drug
screen tests; (4) monthly online self-report assessments
with $40 compensation for the baseline, and $25 for each
of the monthly assessments and each film count call.
Oversight for this study was provided by the Ethical and
Independent Review Services’ Institutional Review Board.

Intervention

Pelago-Opioid (Pel-O) is a commercially available virtual
outpatient treatment program that combines pharmacother-
apy with CBT and MET content, and community reinforce-
ment. The Pel-O program also provides patients access to a
mobile application that allows them access to virtual meet-
ings with their counselor and medical provider over video;
ongoing treatment progress tracking, including streaks of
opioid abstinence; interactive digital CBT and MET train-
ing modules; craving-management tools; information
about OUD and buprenorphine; message and chat functions
that allow patients to communicate directly with their coun-
selor outside of scheduled visits; cravings exercises; and,
mindfulness-based guided meditation audio. The app is
Health Insurance Portability and Accountability Act com-
pliant and has video capabilities certified by the Health
Information Trust Alliance.

The digital CBT/MET content is delivered at a sixth-
grade reading level and can be guided by audio if needed.
The app prompts participants to self-report any opioid use
daily, as well as provides reminders to patients about
upcoming appointments. Pel-O delivers personalized,
behavioral support to individuals who are seeking to
abstain from using opioids and prevent future use, and
includes CBT-based content in the form of videos, in-app
text, audio recordings, and quizzes. The application’s thera-
peutic content utilizes a combination of text, motivational
content, bidirectional messaging, and gamification elements
(e.g. progress monitoring, rewards, achievements, badges,
and stories) to engage users and motivate them to abstain
from opioid use. The digital CBT content delivered
through the app, although separate from the virtual CBT
counseling delivered live via video, is complementary and
mutually reinforcing to the therapeutic programming deliv-
ered by counselors. During the course of counseling
appointments, counselors direct participants to the specific
app content and modules that work to reinforce the
subject areas covered during counseling sessions. The
Pel-O app also contained helpful information and fre-
quently asked questions related to buprenorphine.

Counseling is provided by a licensed drug and alcohol
counselor who has training in delivering evidence-based
therapeutic techniques such as CBT, MET, and MI.
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Counselors received standardized training and clinical
supervision weekly from the Principal Investigator. Urine
drug screens (UDS) were collected remotely through the
delivery of point-of-care test cups to the participants’
home addresses. During the intervention period, counselors
periodically requested participants to complete remote urine
screens during appointments. Participants provided urine
samples off camera, then presented the results through
video as they appeared on the point-of-care cup. UDS
cups were equipped with a dual scale temperature test
strip to ensure the urine sample validity.

Medical provider visits

After obtaining informed consent and determining eligibility,
study participants were immediately scheduled to meet with
a medical provider (either a nurse practitioner or physician)
licensed in their state of residence virtually to determine
their appropriateness for buprenorphine treatment. Study pro-
viders completed a DSM-V checklist for OUD to determine
diagnostic severity, a medical assessment, substance use
history, and clinical impressions. Participants were inducted
onto buprenorphine/naloxone film formulation according to
standard clinical practice, after the full clinical assessment.
Buprenorphine was titrated to between 16 mg and 24 mg
per day. After standard titration, dosage and frequency of
buprenorphine prescribing varied between participants to
adapt treatment to each participant’s unique needs and levels
of craving. Participants attended monthly, 30-min video con-
ferencing medical management sessions with their provider,
which included discussion of dose adjustments, side effects,
and limited counseling as commonly provided to patients in
outpatient settings. Initial buprenorphine prescriptions were
issued to the participants’ local pharmacy to facilitate immedi-
ate induction onto the medication. Future prescriptions were
mailed directly via by-mail pharmacy to participants’ resi-
dences for maximum convenience and continuity.

Four weeks prior to completing treatment, the study team
referred each participant to a provider or program for contin-
ued treatment locally in their community. Study staff coordi-
nated the referral, including all necessary documentation to
ensure continuity of pharmacological care for each participant.

Measures

Study staff gathered self-report opioid use and medication
adherence data via telephone interview at baseline, 4-, 8-,
and 12-weeks. All remaining survey measures were col-
lected via self-report questionnaires sent electronically,
also at baseline, 4-, 8-, and 12-weeks.

Primary outcome

Opioid use over the past 30 days was recorded at baseline
and monthly follow-up using the Timeline Follow Back

(TLFB) method, a phone interview assisted by calendar.24

The primary outcome, the number of abstinent days from
opioids in the last 30, was confirmed by subsample bio-
chemical testing (UDS).

Secondary outcomes

Medication adherence was determined by conducting three
unannounced telephone-based film counts over the
12-week study period by a validated method.25,26 The
first film count was completed one month after the date of
buprenorphine stabilization (determined by the study clin-
ician), and each count allowed for an adherence score to
be calculated by the ratio of films remaining relative to
films prescribed, taking into account the number of films
dispensed since the last count. Medication adherence
scores were calculated using the established method devel-
oped by Kalichman et al.25

Opioid abstinence self-efficacy was assessed using the Drug
Taking Confidence Questionnaire,27 a self-reported total score
measure of confidence to not use opioids in the course of both
positive and negative regularly occurring life events. Opioid
craving was assessed via the Visual Analogue Scale instru-
ment, constituting a 10-point visualized scale rating from
“not want it (0)” to “I could not resist taking it (100).”

Depression indicators were assessed using the Patient
Health Questionnaire-9,28 featuring nine items, each of which
is scored 0–3 providing a 0–27 severity score. Anxiety indica-
tors were assessed using the Generalized Anxiety Disorder-7,29

featuring seven items, each of which is scored 0–3 providing a
0–21 severity score. Well-being was assessed using the World
Health OrganizationWell-Being Index,30 which indexes a total
transformed score from 0 to 100 measuring the overall phys-
ical, mental, and emotional well-being of participants.

Treatment engagement metrics included the number of
CBT digital app modules completed (27 total possible),
number of digital app activities completed during study par-
ticipation (including chat messaging, daily abstinence check-
ins, CBT modules, meditation audio, and cravings exercises),
number of days during study participation with app activities
completed, number of days during study participation with
counselor and provider interactions completed (including
digital chat messages and virtual appointments), total
number of digital chat messages sent and received between
the participant and their counselor, and total number of
attended appointments during study participation.

Treatment acceptability was measured at a four-week
follow-up assessing participants’ perceptions of the
quality of services received, the degree to which the
program met their individual needs, their likelihood of
recommending the program to others, helpfulness of the
information provided in the program, program effectiveness
to manage their opioid use, and whether they would return
to the program. Treatment acceptability was measured
using a 4-point Likert scale.
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Statistical analysis

Illicit opioid use in the past 30 days was indicated by the
proportion of self-reported days abstinent in the last 30
days. Independent samples t-tests were used to analyze
baseline to posttreatment differences in opioid use and sec-
ondary outcomes between baseline and 12 weeks posttreat-
ment initiation. Participants self-reported opioid use was
confirmed with subsample biochemical testing (UDS).

Results
A total of 40 participants consented to participate in the study,
five participants were found to be ineligible for the study after
consenting, and eight consented participants were lost to
follow-up and never engaged in care. Of the final sample (n=
27), 51.9%were female, 48.2%employed, and85.2% identified
aswhite (Table 1). Thirty-seven percent of the sample resided in
an area classified as rural, and a vast majority of participants
lived in areas determined to have health professional shortages
in primary care (77.8%) and mental health (81.4%) by the
Health Resources and Services Administration (HRSA).
Fentanyl was the leading opioid of choice among the sample
(51.9%), followed by heroin (37.0%) and prescription opioids
(33.3%) at relatively similar rates. The preferred route of
opioid administration was snorting/intranasal (44.4), followed
by oral (22.2%) and smoking (18.5%).

Primary outcome: Opioid use

Over the 12-week intervention period, participants in this
sample (n=27) significantly increased the number of days of
opioid abstinence from baseline (M= 8.2, SD=8.6) to 12
weeks per 30 days (M= 24.9, SD=10.1), t(20)=−6.5, p<
.000 (Table 2 and Figure 1). Of those participants who com-
pleted 12-week TLFB data collection (n=21, 78%), 71% (n
=15) reported full 30-day opioid abstinence over the last four
weeks of the trial, and 67% (n=14) reported full 90-day
opioid abstinence over the full 12-week intervention period
of the study. Of those urine screens collected from these parti-
cipants, 94.5% of all screens collected during the intervention
and follow-up period were negative for opioids. There were
no reported return to use or overdose events by participants
retained and engaged in the Pel-O program.

Table 1. Sample demographic characteristics.

Demographics N= 27

n (%)

Gender

Female 14 (51.9)

Employed 13 (48.2)

Education

High school 18 (66.7)

Undergraduate degree 5 (18.5)

Other 4 (14.8)

Location

Rural 10 (37.0)

Primary care shortage area 22 (77.8)

Mental health shortage area 21 (81.4)

Race/ethnicity

White 13 (85.2)

African American 1 (3.7)

Mixed 1 (3.7)

Other 1 (3.7)

Prefer not to answer 1 (3.7)

Opioid of choicea

Prescription opioid 9 (33.3)

Heroin 10 (37.0)

Fentanyl 14 (51.9)

Preferred route of administration

Oral 6 (22.2)

Snorting/intranasal 12 (44.4)

Injection 3 (11.1)

Smoking 5 (18.5)

Other 1 (3.7)

(continued)

Table 1. Continued.

Demographics N= 27

n (%)

M (SD)

Age 37.7 (7.0)

aNot mutually exclusive categories.
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Secondary outcomes

Participants who were successfully inducted onto buprenorphine
following study enrollment, and whowere maintained on bupre-
norphine through the intervention period, completed 89.7%of all

virtual film count meetings with research staff. At one-month
follow-up, participants reported an average of 95.2% adherence,
95.4% adherence at two months, and 98.1% adherence at three
months. This indicates an overall average of 96.2% adherence
across study waves. Using >80% as the cut-off for adherent

Figure 1. Total number of self-reported opioid abstinent days for study participants completing each respective wave of data collection at
baseline, 4-, 8-, and 12-weeks posttreatment entry.

Table 2. Primary and secondary outcomes by follow-up timepoint.

Measure Baseline M (SD) n= 27 4-Week M (SD) n= 25 8-Week M (SD) n= 23 12-Week M (SD) n= 23 p

Primary outcome

Days abstinenta 8.2 (8.6) 24.7 (9.3) 25 (9.4) 24.9 (10.1) .000

Secondary outcomes

Opioid abstinence self-efficacy 50.7 (26.5) 68.6 (26.2) 74.8 (22.4) 74.5 (23.9) .001

Opioid craving 65.8 (22.4) 35.3 (27.0) 37.4 (31.6) 28.7 (29.2) .000

Depression indicators 12.0 (6.4) 7.4 (4.8) 7.3 (5.2) 7.7 (4.7) .003

Anxiety indicators 11.8 (6.5) 7.8 (4.9) 8.3 (5.7) 7.5 (5.1) .005

Overall well-being 50.6 (16.9) 68.8 (22.1) 69.7 (21.6) 72.0 (25.4) .002

aBaseline (n= 27), eight-week (n= 22), 12-week (n= 21).
Note: Significance tests reference changes from baseline to 12-week follow-up.
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scores, i.e. the minimum level of adherence to achieve stable
remission for OUD according to prior studies,28 only one partici-
pant at one time point indicated a less than adherent score (75%).

Participants in this sample reported a significant increase in
opioid abstinence self-efficacy throughout the intervention
period from baseline (M=50.7, SD=26.5) through 12 weeks
(M=74.5, SD=23.9), t(22)=4.0, p= .001, aswell as a signifi-
cant decrease in opioid craving during the same period (M=
65.8, SD=22.4 vs. M=28.7, SD=29.2), t(22)=−5.1, p<
.000. Regarding mental health indicators, participants reported
a significant decrease inboth indicators of depression frombase-
line (M=12.0, SD=6.4) through 12 weeks (M=7.7, SD=
4.7), t(22)=−3.3, p< .003, as well as indicators of anxiety
during the same period (M=11.8, SD=6.5 vs.M=7.5, SD=
5.1), t(22)=−3.2, p= .005. Self-reported overall well-being
also increased significantly during the treatment period (M=
50.6, SD=16.9 vs.M=72.0, SD=25.4), t(22)=3.6, p= .002.

Treatment retention and engagement

For those participants who were retained in treatment for the
full 12-week intervention (n= 19; 70%), all remained
engaged through 24 weeks. Throughout the intervention
period, participants completed an average of 16 (59%) CBT
content modules in the mobile application, with five partici-
pants completing all 27 available modules (Table 3).
Participants also completed an average of approximately 187
digital app activities, many of which included daily prompts
to report opioid abstinence. On average, participants actively
engaged with app activities or counselors and providers
approximately one out of every three days (about 31 and 36
days, respectively), with five participants interacting with
app activities during every day of the intervention period.

Treatment acceptability

The vast majority of participants in the study found the
Pel-O program to be highly acceptable (Table 4), with

nearly all study participants indicating that the quality of
services they received during the program was either
good or excellent (92.3%), met their individual needs
(84.6%), provided helpful information (100%), and was
effective in helping to manage their opioid use (92.3%).

Discussion
This is the first study to test the feasibility and acceptability
of a digital therapeutic intervention for OUD that also
included the delivery of buprenorphine and virtual CBT
therapy. Initial findings from this pilot study indicate that
the delivery of virtual CBT services in combination with
buprenorphine is not only feasible, but acceptable to
patients, and these early pilot results also indicate promising
outcomes for strong treatment engagement, medication
adherence, and reducing opioid use. Similarly, although
the Pel-O program did not directly address psychiatric
symptoms, reductions in depression and anxiety indicators,
as well as overall well-being, are encouraging.

The initial results from this study indicate that OUD partici-
pants found the combination of virtual care delivery of medical
and psychotherapy treatment, mobile app-based content, and
remote delivery of buprenorphine services offered through
the Pel-O program to be more than satisfactory, with high
ratings for quality of service, meeting individual needs,
helpful information delivery, and program effectiveness.
These elements together are likely reflective of the high
degree of engagement and retention measured through rates
of app activities and CBT-content completion, digital chat mes-
saging, and virtual care appointment attendance.

In addition to promoting improved initial access to care,
telehealth treatment has consistently demonstrated compar-
able or improved rates of engagement and retention for
patients with OUD.31–33 One review was unable to find
any studies demonstrating reduced treatment retention
with telehealth treatment, and another study found retention
rates to significantly improve under the expanded telehealth

Table 3. Treatment engagement metrics collected during study participation (n= 27 participants).

Measure (No) M (SD)

CBT modules completed (27 possible) 15.95 (9.5)

Digital app activities completed 186.89 (181.0)

Days with completed app activities 35.89 (30.8)

Days with counselor and provider interactions 31.3 (24.6)

Digital chat messages with counselor sent and received 66.33 (63.5)

Attended counselor and provider appointments 35.3 (25.1)

CBT: cognitive behavioral therapy.
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policies during the COVID-19 pandemic.34,35 The results of
the current study support these existing findings and con-
tribute additional evidence to the feasibility and acceptabil-
ity of telehealth combined with buprenorphine for the
successful treatment of OUD.

Positive outcomes related to program satisfaction,
engagement, and retention were likely related to the signifi-
cant reduction in opioid use reported by study participants,
as well as the absence of a return to use or overdose events
during the intervention period. Similarly, high rates of bupre-
norphine adherence by study participants who were retained
and engaged in the Pel-O program were also likely a contrib-
uting factor to significantly greater abstinence rates reported
by participants at follow-up time points. These factors com-
bined indicate that the feasibility and acceptability of the
Pel-O program for OUD participants could have a positive
influence on reduced opioid use in a future randomized trial.

This feasibility and acceptability study had greater rates of
overall treatment retention and engagement than in-person
studies in which patients were evaluated at 12 weeks,36 as
well as greater rates of medication adherence.37 Overall
these supportive findings from the current study bolster the
ongoing emergent evidence that treatment retention and
engagement is higher among individuals with OUD who are
enrolled in telehealth as compared to in-person programs.38

Likely associated with this improved engagement and reten-
tion, telehealth OUD has also been associated with lower

rates of overdose events compared to in-person care,39 a
finding that this pilot study also supports.

Studies now indicate OUD telehealth treatment out-
comes are similar to those engaged with in-person care
regarding retention rates, therapeutic alliance, and opioid
use outcomes.18,40–42 One study found patients utilizing a
telehealth program designed for those living in rural areas
to reduce their opioid use by a third—comparable with
in-person programs in similar communities.36 Among indi-
viduals participating in this study, the vast majority lived in
an area designated by HRSA as a Health Professional
Shortage area for primary care and mental health. Overall,
just under half lived in an area designated by HRSA as a
medically underserved area/population, and just over a
third lived in an area designated as rural. This study demon-
strated equivalent feasibility and clinical outcomes in treat-
ing individuals in both rural and urban areas, specifically
those with reduced medical capacity and resources.

Beyond rural communities, other studies have demon-
strated that telehealth services for OUD have similar
loss-to-follow-up rates as in-person care, as well as low
rates of adverse clinical outcomes, ultimately concluding
telehealth-based treatment to be a safe and feasible
method for providing MOUD.43 The use of telehealth ser-
vices has been linked with a reduction in the number of
patients who experience a medically treated overdose, and
patients engaged in an OUD telehealth program were
33% less likely to experience a fatal overdose.18,44 The
results from this feasibility and acceptability pilot support
these existing findings, and contribute additional evidence
that virtual delivery of OUD care combined with comple-
mentary digital support information and services through
a mobile application can reduce opioid use and positively
impact the lives of those living with OUD.

Among study participants in the Pel-O program, this
feasibility study also demonstrated a significant reduction
in depression and anxiety indicators, largely as an ancillary
outcome to positive treatment engagement and retention, as
well as subsequent reductions in opioid use. Individuals
with OUD are also more likely to experience mental disor-
ders, including anxiety and depression, with almost
two-thirds of adults diagnosed with OUD also meeting
the criteria for a mental health disorder.18,45,46 As a result
of its accompanying social isolation, financial impact, and
reduced access to care, the prevalence of these mental dis-
orders has only worsened among this population since the
COVID-19 pandemic.40 Findings from this study support
existing evidence that patients can receive quality telehealth
services for OUD treatment that also positively impact
mental health-related outcomes.

Future activities

Findings from this study will be used to inform a future ran-
domized trial that will test the effectiveness of the Pel-O

Table 4. Treatment acceptability outcomes.

Measure N= 26

n (%)

Quality of services

Excellent or good 24 (92.3)

Met individual needs

All or most of my needs were met 22 (84.6)

Recommend program to others

Yes 23 (88.5)

Helpfulness of information provided

Very helpful or helpful 26 (100)

Program effectiveness to manage opioid use

Very helpful or helpful 24 (92.3)

Return to program in the future if needed

Yes 24 (92.3)

8 DIGITAL HEALTH



program against treatment as usual. The use of feasibility and
acceptability pilot studies for this purpose focuses on ele-
ments of both processes (recruitment and sample characteris-
tics, procedures and measures, intervention acceptability, and
preliminary evaluation of participant responses), and a focus
on preliminary outcomes.47 Outcomes from this study
support the procedures and measures that were utilized (val-
idity and reliability of the measures for the intended study
outcomes were sufficient), intervention acceptability
(demonstrated by various engagement and retention
metrics), and preliminary evaluation of participant responses
(demonstrated by treatment satisfaction measures). With
regard to preliminary outcomes, this observational study ana-
lyzed sample differences from baseline across follow-up time
points to discern statistically significant differences, indicat-
ing the potential for hypothesis testing and determining effect
size between groups in a randomized trial.

Recruitment and sample, however, will need to be revis-
ited by the study team during trial development. The current
recruitment strategy of social media advertising campaigns
yielded a racially and ethnically homogenous sample, with
low recruitment rates for those who use opioids intraven-
ously. In order to capture a sample with greater generaliz-
ability within a larger sample size, the study team will
need to consider improving this approach in the future.

Limitations

This study has several limitations. First, this study was executed
as a feasibility and acceptability pilot and thereforewas designed
to recruit a limited sample that is not generalizable to the larger
population, which limits the conclusions that can be drawn with
respect to overall acceptability. Generalizability is further
limited by the characteristics of the recruited sample with all par-
ticipants required to have access to a smartphone, the vast
majority of the sample identifying as white, and a small minority
of the sample self-reporting intravenous opioid use. Given that
the purpose of this study was to determine the feasibility and
acceptability of the intervention, and not to detect effect sizes
with regard to hypothesis testing, there was no need to calculate
a predetermined, sufficient sample size.

Participants were also recruited from online and social
media advertising campaigns, therefore limiting the catch-
ment population to only those with access to these sites
which also may have had an impact on the overall charac-
teristics of the sample. This recruitment method will likely
be reconsidered or refined in the future randomized trial
design. This study did not contain a control group and did
not randomize participants to study conditions and therefore
cannot compare the effectiveness of the Pel-O program to
any other treatment delivery condition.

Conclusion
Telehealth for the treatment of OUD is supported by a
growing body of literature that demonstrates quality

remote and virtual care can produce comparable clinical
outcomes to traditional in-person services, especially
when combined with buprenorphine. In addition to these
outcomes, telehealth as a modality also has the ability to
overcome barriers associated with in-person treatment espe-
cially for populations that face significant health disparities
and reduced treatment capacity access. Findings from this
feasibility study further support the existing literature that
telehealth treatment for OUD is safe and effective and con-
tributes additional evidence to the acceptability and patient-
centeredness of the model.
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