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Abstract

Background: Opioid use disorder (OUD) affects millions of individuals each year in the

United States. Patient retention in medications for opioid use disorder (MOUD) treatment is
suboptimal. This study examines and quantifies the associations between each additional month of
buprenorphine or methadone use and nonprescribed opioid use.

Methods: Data were obtained from an 18-month longitudinal, observational cohort study

of patients (age = 18 years) treated for OUD. Patients completed a baseline self-reported
questionnaire between March 2018 and December 2019 and were asked to complete follow-up
questionnaires at approximately 3-, 6-, 12-, and 18-months post-baseline until May 2021. Patients
treated with buprenorphine or methadone, without taking other MOUD at least 12 months prior to
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baseline, were included. Outcomes included past 30-day use of prescription opioids nonmedically,
heroin, or illegally made fentanyl. A multivariable, multilevel regression model with a binomial
distribution and a logit link was used to estimate adjusted odds ratios (aORs) and 95% confidence
intervals (ClIs).

Results: This study included 353 patients taking buprenorphine (mean [standard deviation, SD]
age 39 [11] years; 226 [64%] female), and 785 patients taking methadone (mean [SD] age 42 [12]
years; 392 [50%] female). Each additional month of MOUD treatment was associated with a 25%
decrease in the odds of past 30-day nonprescribed opioid use for patients taking buprenorphine
(aOR [95% CI] = 0.75 [0.68-0.83]), and a 17% decrease for patients taking methadone (aOR =
0.83 [0.79-0.87]). The COVID-19 pandemic (aOR =9.29 [2.96-29.17]; aOR = 3.19 [1.74-5.86])
and MOUD adverse reaction experiences (aOR = 3.07 [1.11-8.48]; aOR = 2.51 [1.01-6.22]) were
significantly associated with higher odds of nonprescribed opioid use among buprenorphine and
methadone groups.

Conclusion: Among patients treated with buprenorphine or methadone, with each additional
treatment month since baseline, those who continued with treatment appeared to be more likely to
report 17% to 25% decreased odds of past 30-day nonprescribed opioid use. Our findings can be
used by clinicians in the shared decision-making process with patients, emphasizing the value of
sustained retention in MOUD.

Keywords

opioid use disorder; buprenorphine; methadone; nonprescribed opioid use; additional treatment
month of Medications for Opioid Use Disorder

Introduction

Opioid use disorder (OUD) affects millions of individuals each year in the United States.

In 2021, an estimated 5.6 million individuals aged =12 years had an OUD in the past

year.! In addition, in 2021, an estimated 80 411 individuals died from an opioid-involved
overdose, with 88% of those deaths involving synthetic opioids other than methadone (eg,
illegally made fentanyl [IMF]).2 Buprenorphine, methadone, and naltrexone—the 3 US Food
and Drug Administration (FDA)-approved medications for treatment of OUD—are proven
effective at treating OUD and decreasing nonprescribed opioid use and are among the
evidence-based strategies for opioid overdose prevention.3

However, due to supply-side and demand-side barriers such as clinician availability,
regulatory requirements, geographic accessibility, stigma, and cost,*® only around 1-in-5
individuals with OUD reported receiving medications for opioid use disorder (MOUD)

in 2021.1 Although no consensus exists for defining the optimal duration of MOUD,® 6
months is a recommended minimum duration”-8 and longer retention (eg, at least 12910

or 15 months!?) in MOUD treatment is associated with improved outcomes (eg, reduced
opioid prescriptions, overdose events, and all-cause mortality).611-16 However, patient
retention in MOUD is suboptimal.16:17 A recent systematic review estimated that the pooled
retention was 52% and 43% for sublingual buprenorphine and 56% and 47% for methadone
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at 6 and 12 months, respectively.1” Effective strategies to increase MOUD retention are
encouraged.1’

Public health guideline in other medical fields, such as physical activity, highlight

that “every minute counts” (eg, small amounts of aerobic activity provide some health
benefits).18 This represents one strategy to encourage individuals to engage in physical
activity and motivate them to gradually meet the recommended duration of physical
activity.18 This strategy can also be applied to OUD treatment. Clinicians can build on
patients’ incremental achievements in retaining MOUD during each small increment of
treatment time to bolster patients’ self-confidence, aiding them in developing and believing
in their ability to make healthy decisions.1? In fact, relatively small increases (each 2 month)
in treatment duration are associated with reductions in the risk of overdose,® and short
treatment durations (<6 months) of methadone or buprenorphine could yield net mortality
benefits.1> Quantifying the benefits of each additional month of MOUD treatment in patient
outcomes could be imperative in informing clinical practice and designing public health
interventions, thereby educating and motivating patients in retention.®

Given the rapid proliferation of IMF in the illicit drug markets, little research has examined
the magnitude of the association between each additional month of MOUD therapy and
nonprescribed opioid use including IMF, largely due to absence of questions related to IMF
in traditional data collection.1’ To further provide the benefits of each additional month

of MOUD treatment and thus motivate patients to retain in MOUD, this study, utilizing
recent longitudinal observational data, examines and quantifies the association between
each additional month of buprenorphine or methadone use and nonprescribed opioid use
including IMF while controlling for patient- and facility-level factors.

Study Population and Design

This is an observational cohort study, analyzing comprehensive 18-month longitudinal data
funded by the US Centers for Disease Control and Prevention.20:21 Patients aged =18 years
with OUD receiving treatment from 62 participating outpatient OUD treatment facilities
across 16 states were referred to this study from March 2018 through December 2019.21 The
specific OUD treatment a patient was receiving at the treatment facility when screened for
study eligibility is referred to as the index treatment. The treatment facility where patients
received their index treatment is referred to as the index facility. The original study protocol
only recruited patients having started the index treatment at the index facility within the first
30 days. However, due to lower-than-expected patient recruitment numbers, the protocol was
expanded with Institutional Review Board (IRB) approval to also include patients who were
already receiving the index treatment for more than 30 days at the time of their enrollment
into the study.? This study was approved by the Office of Management and Budget and an
independent IRB.

Participants screened eligible underwent an informed consent process before study
enrollment (Supplemental Figure 1). Five-wave questionnaires were used to collect data
from the enrolled patients between March 2018 and May 2021: a baseline (ie, study
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enrollment) self-reported questionnaire, and 4 follow-up self-reported questionnaires at
approximately 3-, 6-, 12-, and 18-months post-baseline. Patients were followed from
baseline until they completed the 18-month post-baseline questionnaire, disenrolled (patients
were retained in the study if they missed a follow-up questionnaire unless they rescinded
their study enrollment) or the study period ended (May 31, 2021), whichever occurred first.
In addition, since patients may end the index treatment or used other MOUD while on the
same index treatment between the scheduled questionnaires, this study only followed the
patients before the scheduled questionnaire time when patients reported stopping the index
treatment or taking other MOUD while on the same index treatment, whichever came first.

The exposure in this study is index buprenorphine (oral, implantable, or injectable) or index
methadone treatment since baseline. Patients reporting naltrexone or counseling-only as
their index treatment were excluded due to a lack of power for statistical significance from
low enrollment numbers. Patients were excluded if, at baseline, they reported (1) cessation
of the index treatment, or (2) taking any MOUD other than their index treatment in the 12
months before baseline or during the period between the time index treatment began and
baseline, whichever was longer (Supplemental Figure 2). “Buprenorphine” and “methadone”
in subsequent text refers to the patient’s index treatment received at the index facility and
not any subsequent MOUD received at other facilities.

All 5 patient questionnaires from baseline to 18-month post-baseline were used in this study
and captured patient characteristics such as demographics (eg, race/ethnicity and sex), index
treatment (buprenorphine or methadone), stopping the index treatment (Yes/No), and past
30-day substance use.

In addition to patient questionnaires, facility directors completed questionnaires when their
index facility entered the study (ie, baseline) and again 18-months post-baseline. The
baseline treatment facility questionnaire was used in this study to capture information

on the facility’s primary healthcare focus, geographic region, and patient capacity. State
policies related to MOUD access where the facilities were located were also included.
(State policies contain state laws from all 50 states and Washington, D.C., enacted or in
effect between 2018 and 2021. The laws contained demonstrate the scope of state laws
that may affect access to MOUD.) Policy-related information was evaluated, created, and
validated using 2 primary databases—LexisNexis and WestLaw. More information about
recruitment protocols, data collection, and patient or treatment facility questionnaires has
been documented elsewhere.?1

Outcome Measures

Covariates

The outcome of interest, collected throughout the 5-wave patient questionnaires, was past
30-day nonprescribed opioid use (Yes/No). Nonprescribed opioid use was defined as either
nonmedical use of a prescription opioid, heroin use, or IMF use.

Covariates were chosen based on their likelihood of having an association with
nonprescribed opioid use, including patient-level covariates such as demographics,
comorbidities, adverse childhood experiences (ACEs), number of nonprescribed opioids
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used before baseline, treatment duration between the time index treatment began and
baseline, treatment duration since baseline, as well as facility-level covariates such as facility
region and patient capacity.22-26 State policy covariates included were “summative ranking
of state legislation to reduce prior authorization barriers to MOUD” and “high State Opioid
Response (SOR)/State Targeted Response to the Opioid Crisis (STR) grant funds going to
state” (specific information about aforementioned covariates are in Supplemental Table 1).

Statistical Analysis

Descriptive statistics were used to summarize the patient demographics and index treatment
facilities among patients taking buprenorphine or methadone, separately.

The data were hierarchical with 3 levels: level 1 included the responses within each of the
baseline, 3-, 6-, 12-, and 18-month questionnaires; level 2 was the clustering of responses by
patients; and level 3 was the clustering of patients by treatment facilities. A multivariable,
multilevel logistic regression was conducted separately among patients taking buprenorphine
or methadone to quantify the association between each additional month of treatment with
buprenorphine or methadone and past 30-day nonprescribed opioid use since baseline. Each
model included 2 random intercepts (patient and treatment facility) and a set of covariates
described above. This approach accounts for within-patient correlations among the repeated
measures from multiple waves of questionnaires and allows for variation among different
patients and treatment facilities.2’

Each multilevel model used a binomial distribution with a logit link to estimate adjusted
odds ratios (aORs) and 95% confidence intervals (Cls; Supplemental Appendix 1). Model
parameters were interpreted as subject-specific estimates instead of population averages.
Intraclass correlations for treatment facility were examined to evaluate the variation in the
outcome accounted for by the treatment facilities for each multilevel model.2’

The percentage of patients completing each questionnaire was 100% at baseline, 73% at
3 months, 71% at 6 months, 52% at 12 months, and 55% at 18 months postbaseling,
respectively (Supplemental Table 2). Patient relocation, the COVID-19 pandemic, waning
interest in the study without asking for disenrollment, or death may account for the loss-
to-follow-up.2! Our multilevel models addressed missing data by maximum likelihood
methods, which produced approximately unbiased estimates under the missing at random
assumption after accounting for the covariates in the model.28-32

Variance inflation factors were used to assess the multi-collinearity between the covariates.33
No multicollinearity was detected in the final models. Two-tailed tests with a significance
level of .05 were defined. Statistical analyses were conducted using SAS (version 9.4; SAS
Institute).

Sensitivity Analyses

Sensitivity analyses were conducted to examine the robustness of the main results. First,

we increased the time period for nonprescribed opioid use from past 30 days to past

90 days (this outcome also included nonmedical use of MOUD). Second, we reclassified
patients who continued the same MOUD as the index treatment at another non-index facility
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as continuing their index treatment. Third, we used a last-observation-carried-forward
approach (for the third and fourth sensitivity analyses, we also used the last-observation-
carried-forward approach to impute missing time-varying covariates for those who were
lost-to-follow-up) to impute missing outcomes for those who were lost-to-follow-up; these
individuals were assigned their last measured outcomes during subsequent rounds of follow-
up. Fourth, we assumed a worst-case scenario for the outcomes that individuals who were
lost-to-follow-up used the nonprescription opioids in the past 30 days and remained this
outcome for all subsequent rounds.34

Patient Baseline Characteristics

Among 1974 enrolled adult patients with OUD, 1138 patients were identified as taking
buprenorphine or methadone at baseline, with 353 (31%) patients taking buprenorphine
(over 96% reported taking oral buprenorphine alone) and 785 (69%) patients taking
methadone (Figure 1). At baseline, among patients treated with buprenorphine, middle-aged
people (mean: 39 [standard deviation, SD: 11] years), females (64%), non-Hispanic White
(72%), and those diagnosed with a mental illness (71%) accounted for the majority. Among
patients treated with methadone, middle-aged people (mean: 42 [SD: 12] years), males
(50%), non-Hispanic White (64%), and those diagnosed with a medical disease (69%)
accounted for the majority. Of both groups, 86% had ACEs and around 50% had Medicaid
only insurance coverage (Table 1).

The mean last MOUD treatment dose taken by patients at baseline was 11 (SD: 7) mg for
buprenorphine and 93 (SD: 46) mg for methadone. The mean duration between the initiation
of index treatment and baseline was 13 (SD: 24) and 25 (SD: 44) months for patients taking
buprenorphine and methadone, respectively. The mean time patients continued their index
treatment since baseline was 8 (SD: 7) months for buprenorphine and 10 (SD: 7) months for
methadone (Table 1).

Index Treatment Facility Baseline Characteristics

Among index facilities treating patients with buprenorphine, 44% focused primarily on
substance use services, 19% offered both mental health and substance use services, and
16% focused on general health services. Nearly three-fourths (74%) of these facilities were
private nonprofit organizations and two-thirds (66%) provided trauma-informed care. In
total, 65% of the index facilities were in the South.

Among index facilities treating patients with methadone, 93% focused primarily on
substance use services, 54% were private for-profit organizations, and 54% provided-trauma
informed care. One-third (33%) of the index facilities were located in the West. The mean
reported distance for patients traveling to their index facility was 10 (SD: 13) and 8 (SD: 11)
miles for buprenorphine and methadone, respectively (Table 2).
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Association Between Additional Month of MOUD Treatment and Nonprescribed Opioid Use

After patient- and facility-level factors were controlled for, there appears to be an association
between each additional month of MOUD treatment since baseline and decreased odds

of past 30-day nonprescribed opioid use. Each additional month of MOUD treatment was
associated with a 25% decrease in the odds of past 30-day nonprescribed opioid use for
patients treated with buprenorphine (aOR = 0.75; 95% CI = 0.68-0.83) and a 17% decrease
in the odds of past 30-day nonprescribed opioid use for patients treated with methadone
(aOR =0.83; 95% CI = 0.79-0.87; Table 3).

From baseline to 18-month follow-up, the cumulative percent of patients who reported
discontinuation of their index treatment was 24% and 17% for patients taking buprenorphine
and methadone, respectively.

Four sensitivity analyses corroborated our findings in the main analysis, indicating that past
30-day nonprescribed opioid use appeared to decrease with each additional treatment month
for both MOUD treatments. The range for decreased odds of past 30-day nonprescribed
opioid use with each additional treatment month appeared to be 15% to 30% for patients
treated with buprenorphine, and 7% to 23% for patients treated with methadone across 4
sensitivity analyses (Supplemental Tables 3-6).

Other Factors Associated With Nonprescribed Opioid Use

For both buprenorphine and methadone groups, factors significantly associated with
decreased odds (95% CI) of past 30-day nonprescribed opioid use included: Each additional
month of MOUD treatment prior to baseline (aOR = 0.93 [0.89-0.97]; aOR = 0.97
[0.97-0.98]), having high social support (aOR = 0.48 [0.26-0.88]; aOR = 0.44 [0.28-0.70])
versus moderate social support, and compliance with MOUD treatment regimen (aOR
=0.29 [0.14-0.60]; aOR = 0.42 [0.24-0.74]). In addition, among individuals in the
buprenorphine treatment group, being employed (aOR = 0.51 [0.27-0.95]), attending a
self-help group (@OR = 0.45 [0.24-0.83]), and residing in a state receiving higher grant
funding to combat the opioid crisis (aOR = 0.37 [0.16-0.84]) were associated with decreased
odds of nonprescribed opioid use (Table 3).

Factors significantly associated with /ncreased odds (95% Cl) of past 30-day nonprescribed
opioid use for individuals treated with either buprenorphine or methadone included:
completing questionnaires during the COVID-19 pandemic (aOR = 9.29 [2.96-29.17];

aOR = 3.19 [1.74-5.86]) and a self-reported adverse reaction to MOUD (aOR = 3.07
[1.11-8.48]; aOR = 2.51 [1.01-6.22]). In addition, among those treated with buprenorphine,
patients having suicidal thoughts in the past year (aOR = 2.46 [1.22-4.96]) were associated
with /ncreased odds of non-prescribed opioid use. While among individuals treated

with methadone, those reporting nonmedical use of at least 2 types of nonprescribed
opioids (aOR = 6.03 [1.39-26.15]) before baseline were associated with /increased odds

of nonprescribed opioid use (Table 3).
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Discussion

In this study of patients with OUD who received outpatient buprenorphine or methadone
treatment up to 18 months of follow-up since baseline, each additional month of MOUD
treatment was associated with a 25% decrease in the odds of past 30-day nonprescribed
opioid use for patients taking buprenorphine and a 17% decrease for patients taking
methadone after accounting for patient- and facility-level factors.

The observed decrease in nonprescribed opioid use for both buprenorphine and methadone
treatment is consistent with results from prior randomized controlled trials and retrospective
studies.12:3536 Qur study further quantifies the benefits of each additional month of
buprenorphine or methadone treatment, suggesting an association with reduced odds of
nonprescribed opioid use, including IMF. Due to the high potency of IMF and unpredictable
presence and concentrations in the illicit drug supply, individuals exposed to IMF are at
high risk for fatal overdose.24 Thus, continued access to MOUD and naloxone for patients
with OUD remains essential and urgent public health interventions to reduce morbidity and
mortality for individuals with OUD is needed.

While previous research suggests that retaining patients in MOUD for 6 months or longer

is associated with better outcomes,?:911-16 achieving the recommended treatment duration
may pose challenges in clinical practice. Our estimates could serve as encouragement for
patients, indicating that they are likely to gain incremental benefits with each additional
month of buprenorphine or methadone treatment up to 18 months, regardless of prior

use of the same MOUD. Furthermore, a recent study found that each additional 2-month
period of MOUD treatment was associated with a 10% reduction in opioid-related overdose
among Medicaid enrollees.® These findings can be used by clinicians in the shared decision-
making process with patients and their family members, emphasizing the value of sustained
retention in MOUD. Policy makers can also use this information to carefully consider
policies that impose limits on MOUD treatment duration.8:37 Future research is needed to
investigate whether informing patients that “every month of MOUD treatment counts” could
result in better retention outcomes compared to a strategy that advises patients to meet a
specific duration threshold.

Consistent with other studies,12:17:38:39 we found that there was increasing dropout from
index treatment over the 18-month follow-up period for both groups (only around 8%

of patients discontinuing the index treatment were involuntarily discharged from the
index facility due to continuing substance use, which could rule out the possibility

of reversal causality), especially for patients taking buprenorphine. A growing body of
research has demonstrated that clinical and social factors such as lower daily dosage,
higher MOUD cost-sharing, and longer distance from treatment sites can affect treatment
retention.041 In addition, discontinuation of MOUD increases the risk of overdose
death in patients with OUD, especially in the first month following discontinuation.16
These findings underscore the importance of engaging and retaining patients in MOUD
treatment. Efforts to increase treatment duration could include use of mobile medical
applications, contingency management, telehealth services, transportation support, public
health educational campaigns, screening for and treating co-occurring mental illness,
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innovative evidence-based state collaborative care models, and changes in benefit design
for MOUD cost coverage.11:1341-46 Additional research is needed to investigate and develop
effective interventions to improve MOUD retention.

Buprenorphine and methadone served different patient populations with OUD in our study,
we thus did not compare the effectiveness of the 2 treatments in reducing nonprescribed
opioid use directly. Of note, several studies have compared these 2 treatments directly with
mixed res ults.12:17:35.36.47 One recent systemic review and 2 trials in real-world clinical
settings found buprenorphine to be more effective in reducing nonprescribed opioid use
compared to methadone.121747 However, a randomized controlled trial and an observational
study found methadone was associated with less opioid use than buprenorphine.3°:36
Differences in results among these studies could be due to different treatment settings,
follow-up periods, or outcomes measured.

This study also underscores the association between some patient-level characteristics and
nonprescribed opioid use. For example, we found that each additional month of MOUD
treatment before baseline was associated with decreased odds of nonprescribed opioid use.
Our finding underscores the importance of continuing or reinitiating MOUD treatment
whenever and wherever patients with OUD are ready to do s0.48 Patients experiencing an
adverse reaction to MOUD appeared to be more likely to report nonprescribed opioid use.
Careful medication management by healthcare professionals may limit adverse medication
reactions and prevent return to nonprescribed opioid use.*?

Patients completing questionnaires during the COVID-19 pandemic were associated with
increased odds of nonprescribed opioid use. This is consistent with early evidence attributed
to reduced social support, increased psychological distress, and decreased access to, or
disruption of, treatment and harm reduction services.22:°0-52 Of note, COVID-19 and

the ongoing opioid overdose crisis have led to rapid innovations in OUD services with

a reduction in barriers for evidence-based MOUD and harm reduction services such as
extended methadone take-home flexibility and reimbursement for telehealth behavioral
health services.?3-55

Despite the many benefits of the research, this study is subject to limitations. First, this
observational study cannot establish causality and unmeasured confounders may have
affected our results. For example, dosage of the index treatment across the observation
period was not available. However, we had information about the last dosage of MOUD
patients used at baseline, 12 months, and 18 months. There was no marked variation in

the mean dosage for both treatments at these 3 time-points. Therefore, differential MOUD
dose was unlikely to have been a significant confounder in this analysis. Second, the study
may be subject to nonresponse bias.21:56 Nevertheless, we conducted sensitivity analyses
to impute missing values, exploring potential extremes for our results. These sensitivity
analyses revealed a consistent association between each additional month of buprenorphine
or methadone use and reduced odds of nonprescribed opioid use, suggesting the robustness
of our main findings.34 Further investigation is needed to better understand individuals who
do not respond to the patient questionnaires. In addition, more in-depth statistical analyses
under different missingness mechanisms are necessary to address nonresponse bias and
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confirm the robustness of our results.30-31 Third, we were unable to measure outcomes

at the time index treatment ended. We may underestimate the benefit of each additional
treatment month associated with the nonprescribed opioid use outcome. Fourth, self-reported
data are subject to potential recall biases. Fifth, our results may not be generalizable to

all patients with OUD, particularly patients aged <18 years, or patients treated at rural
outpatient treatment facilities with limited treatment services.?! Sixth, to increase patient
enrollment numbers, the original study protocol recruiting patients within the first 30 days of
their index treatment was removed.2! Thus, some patients were likely more engaged in their
MOUD treatment while enrolled. We controlled for the treatment time between the initiation
of the index treatment and baseline to reduce survivorship bias. Future research focusing on
patients who initiated the MOUD is needed to confirm our results. Seventh, we only focused
on nonprescribed opioid use outcome which may not reflect patients’ own goals for their
treatment.*8

Among patients undergoing outpatient OUD treatment with buprenorphine or methadone
up to 18 months following baseline, those who continued treatment for each additional
month appeared to be more likely to report 17% to 25% decreased odds of past 30-day
nonprescribed opioid use including IMF. Continued efforts at the patient, clinician, health
system, and practice levels are needed to improve MOUD treatment retention. This work
also underscores several key factors associated with nonprescribed opioid use that can help
inform future prevention efforts to prevent nonprescribed opioid use. Our findings can be
used by clinicians, patients, and their family members to improve MOUD retention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

. Patients who continued with buprenorphine or methadone treatment for each
additional month were more likely to report 17% to 25% decreased odds of
past 30-day nonprescribed opioid use.

. COVID-19 pandemic was associated with higher odds of past 30-day
nonprescribed opioid use.

. Our findings can be used by clinicians in the shared decision-making process
with patients and their family members, emphasizing the value of sustained
retention in medications for opioid use disorder.
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1,974 Patients with OUD enrolled in the study at
baseline from March 2018 through December 2019

133 Excluded
b 46 naltrexone index treatment®
87 counseling-only index treatment
A 4
1,841 Eligible patients with OUD taking
buprenorphine or methadone at baseline
703 Patients were excluded if at baseline
they reported 1) ending the index
p| treatment, or 2) taking any MOUD other
than index treatment either in the 12
months before baseline, or during the
period between the time index treatment
e began and baseline, whichever was
1,138 Eligible patients with OUD taking longes,
buprenorphine or methadone at baseline
h 4 Y
353 Patients whose index treatment is 785 Patients whose index treatment is
buprenorphine® methadone
Figure 1.

Flow of patients in a study of the association between additional month of buprenorphine or
methadone use and nonprescribed opioid use.

Abbreviation: OUD, opioid use disorder; MOUD, medications for opioid use disorder.

aThe specific treatment for OUD that a patient reported receiving at the study treatment
facility when screened is referred to as the index treatment; POver 96% reported taking oral
buprenorphine alone as the index buprenorphine treatment. Less than 4% reported taking
both oral and implantable/injectable buprenorphine as the index buprenorphine treatment or
did not report the type of the index buprenorphine (The authors did not report the numbers
<11 owing to the Centers for Medicare and Medicaid Services cell size suppression policy.)
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