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Abstract
Background Evidence demonstrates that medications for treating opioid use disorder (MOUD) —namely
buprenorphine, methadone, and extended-release naltrexone—are effective at treating opioid use disorder
(OUD) and reducing associated harms. However, MOUDs are heavily underutilized, largely due to the
under-supply of providers trained and willing to prescribe the medications. Methods: To understand
comparative beliefs about MOUD and barriers to MOUD, we conducted a mixed-methods study that
involved focus group interviews and an online survey disseminated to a random group of licensed U.S.
physicians, which oversampled physicians with a preexisting waiver to prescribe buprenorphine. Focus
group results were analyzed using thematic analysis. Survey results were analyzed using descriptive and
inferential statistical methods.

Results Study �ndings suggest that physicians have higher perceptions of e�cacy for methadone and
buprenorphine than for extended-release naltrexone, including for patients with co-occurring mental
health disorders. Insurance obstacles, such as prior authorization requirements, were the most commonly
cited barrier to prescribing buprenorphine and extended-release naltrexone. Regulatory barriers, such as
the training required to obtain a federal waiver to prescribe buprenorphine, were not considered signi�cant
barriers by many physicians to prescribing buprenorphine and naltrexone in o�ce-based settings. Nor did
physicians perceive diversion to be a prominent barrier to prescribing either buprenorphine or extended-
release naltrexone. In focus groups, physicians identi�ed �nancial, logistical, and workforce barriers—
such as a lack of addiction treatment specialists—as additional barriers to prescribing medications to
treat OUD.

Conclusions Additional education is needed for physicians regarding the comparative e�cacy of
different OUD medications. Governmental policies should mandate full insurance coverage of and
prohibit prior authorization requirements for OUD medications.

1. Background

1.1 Opioid Crisis
Recent indications suggest that the opioid crisis is worsening in many regards, after claiming 47,600 lives
in 2017 (1). Between 2.3 and 6 million persons had an opioid use disorder (OUD) in 2017, only 20–40% of
whom received addiction treatment (2). Behavioral health workforce-related strategies to expand access
to and delivery of evidence-based treatment for OUD are critical to reducing opioid-overdose risks and
mitigating drug-related harms (3, 4).

1.2 Treatment for Opioid Use Disorder
Medications for OUD (MOUD), often in combination with behavioral therapy, are considered the gold
standard for treating OUD (5). Clinical trials have demonstrated that three MOUDs—methadone,
buprenorphine, and extended-release naltrexone—reduce opioid use, overdose, and other adverse health
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outcomes (6–10). For example, methadone and buprenorphine treatment were associated with 53% and
37% reductions, respectively, in all-cause mortality among patients with OUD as compared to those
receiving no MOUD in the 12 months following nonfatal overdose (11). Buprenorphine availability
starting in 2003 in Maryland also was associated with a 37% reduction in heroin overdose deaths (12).

1.3 Access to Treatment for Opioid Use Disorder
Evidence suggests that MOUD access and treatment fall vastly below patient need (13, 14), owing in
signi�cant part to an under-supply of providers prescribing these medications (4, 15). Methadone for
OUD, only provided within opioid treatment programs (OTPs), has maintained a relatively �at supply over
time(13, 14). Many states have fewer than 10 OTPs, facilities that are scarce in rural areas(16–18). In
2002, physicians became eligible to prescribe buprenorphine in non-specialty settings, provided they
complete requisite training and obtain a waiver from the Substance Abuse and Mental Health Services
Administration (SAMHSA)(19). Although this regulatory change has expanded access to buprenorphine
treatment for OUD, 44% of counties still lack a physician with a buprenorphine waiver, and only 3% of all
primary care physicians nationwide are authorized to prescribe buprenorphine for OUD (16, 20).Unlike
methadone and buprenorphine, both opioid agonists, the newer extended-release naltrexone is an opioid
antagonist and not a controlled substance; thus, it can be prescribed by any licensed prescriber.

Previous studies have identi�ed numerous barriers to prescribing MOUD in o�ce-based settings. The
majority of such studies have focused on oral buprenorphine, �nding salient barriers to include a lack of
training for physicians in MOUD and addiction treatment, concerns about diversion, insurance barriers,
and discomfort in treating patients with comorbid psychiatric conditions(15, 21–24). Fewer studies have
examined extended-release naltrexone; current research suggests that insurance-related factors, the
requirement that patients are completely opioid-abstinent for 7 to 10 days prior to initiation, inadequate
sta�ng, and limited education for prescribing physicians are key barriers to prescribing this MOUD(10,
25–28). Even though methadone for OUD cannot be prescribed outside of OTPs, o�ce-based physicians
can refer patients to these facilities for methadone treatment; but little is known about frequency of and
barriers to this referral process. Furthermore, few studies have directly compared physician beliefs about
e�cacy and barriers across all three MOUDs (9, 29, 30).

In this mixed-methods study, we surveyed and conducted interviews with physicians to better understand
and compare the facilitators and barriers they experience to prescribing (and referring, in the case of
methadone) MOUDs. We hypothesized that prescriber beliefs about e�cacy would be similarly positive
for methadone and buprenorphine, with greater uncertainty expressed about the newer naltrexone, which
has a less robust evidence base. We also hypothesized that perceived barriers to o�ce-based
buprenorphine prescribing would be most signi�cant for physicians without a buprenorphine waiver and
that opioid-abstinence would be a signi�cant barrier to extended-release naltrexone treatment. However,
we expected other barriers, like stigma and insurance-related hurdles, to be consistent across MOUDs
studied.
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2. Methods
To understand MOUD provision, barriers, and beliefs, we conducted a mixed-methods study that involved
focus group interviews and an online survey disseminated to a random group of licensed U.S. physicians,
which oversampled physicians with a preexisting waiver to prescribe buprenorphine. The Health Sciences
and Behavioral Sciences Institutional Review Board at the University of Michigan approved this study
(reference number HUM00159099). The questions were informed by a literature review of prescriber-
perceived e�cacy of and barriers to MOUD treatment.

2.1 Study Design
We developed the survey using Qualtrics™ software and piloted it among physicians in four states in the
Spring of 2017 (n = 53). See Appendix B for survey questions. We administered the �nal survey online in
two waves from July 11—September 8, 2017, and from October 25—November 18, 2017. The survey was
emailed to a nationally-representative random sample of 4,010 physician prescribers, whose American
Medical Association Master�le contact and practice specialty information we purchased from Redi-
Data.52 The sampled population was divided among two groups of physicians: higher-frequency MOUD
prescribers (n = 687, or physicians practicing addiction medicine and addiction psychiatry), and lower-
frequency MOUD providers (n = 3,313, or physicians practicing in general medicine specialties less likely
to have regular exposure to MOUD prescribing). A total of 157 emails were returned as undeliverable,
reducing the overall sampled population to 3,853. Reminder emails were sent weekly and a $25
MasterCard gift card was offered an as incentive during the second wave of survey administration.

2.2 Survey Content
The survey examined provider-perceived barriers to and e�cacy of the following MOUDs: oral
buprenorphine, implantable buprenorphine, methadone, and depot injection extended-release naltrexone.
We did not examine barriers to oral naltrexone prescribing, given its lack of e�cacy for OUD due to low
patient adherence(31) or to depot injection extended-release buprenorphine (Sublocade®) due to its
recent Food and Drug Administration (FDA) approval(32). Questions about Probuphine®, a diversion-
resistant subdermal buprenorphine implant, were included in this study; however, not enough prescribers
expressed familiarity with this formulation to assess speci�c barriers to its utilization.

Participants were asked to rate 17 different potential barriers to prescribing buprenorphine or extended-
release naltrexone on a Likert scale, with answers ranging from “not a barrier at all” (1) to “strong barrier”
(4). If physicians indicated that they did not work with a particular medication (“N/A”), we removed these
responses from the analysis. For buprenorphine, only those physicians who indicated they had a
SAMHSA waiver were asked about their perception of barriers to that MOUD. Because this survey
primarily targeted o�ce-based physicians, rather than those working in an OTP, questions about speci�c
barriers to prescribing methadone were not included. All respondents were asked questions about the
e�cacy of each MOUD on a Likert scale that ranged from “strongly disagree,” (1) to “strongly agree” (5).

2.3 Survey Statistical Analysis
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We analyzed differences across average scores reported along each potential barrier to buprenorphine
and extended-release naltrexone and, separately, across average scores reported about beliefs in MOUD
e�cacy using paired samples t-tests (with signi�cance set at α = 0.05). For all analyses, we also
performed sub-analyses that involved independent samples t-tests to compare the responses of
physicians who had a SAMHSA waiver to prescribe buprenorphine to those who did not. For this sub-
analysis, we �rst performed Levene's Test for Equality of Variances to inform whether to assume equal
variance between the groups; we assumed unequal variance if the test was signi�cant at α = 0.05 level.55

A Bonferroni correction was performed to account for multiple testing for tests involving more than 7
comparisons.

2.4 Qualitative Data Collection and Analysis
To complement the survey data, we convened 3 virtual focus groups of prescribers to provide more in-
depth information regarding MOUD provision in an o�ce-based setting. Each focus group lasted
approximately one hour and together they involved a total of 7 participants. Participants were drawn from
the National Council for Behavioral Health member organizations, although participation was not limited
to active MOUD prescribers. Participants were drawn from mid-size and large cities across the country.
Through these focus groups we elicited strategies for, as well as barriers to, providing MOUD. We coded
and analyzed focus group transcripts, using thematic analysis methodology(33), for themes using Excel
and NVivo 12 software. Several themes emerged, the most prominent of which were related to the
prevalence and impact of barriers to MOUD.

3. Results

3.1 Survey Results

3.1.1 Survey Respondent Characteristics
In total, 151 physicians completed the survey, 119 of whom reported their specialty. The majority of
respondents were medical doctors (83%); most of those remaining identi�ed as doctors of osteopathy
(15%). Approximately 41% were female. 27% of respondents were high-frequency MOUD prescribers and
32% were low-frequency MOUD prescribers. Additional File Table 1 lists respondent specialties.
Respondents most frequently specialized in family medicine (34%), followed by addiction medicine (25%)
and anesthesiology (15%). The remaining specialties represented each made up less than 3% of the total
(Additional File Table 1). Most respondents primarily practiced in outpatient primary care clinic settings
(25%) or outpatient specialty clinics (14%), while only 5% practiced in an OTP. 35% reported that their
practice facility was a�liated with or within a not-for-pro�t health center or hospital, 23% with an
academic medical center, and 23% with a for-pro�t health center or hospital (Additional File Table 2).
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Table 1
Comparison of Provider-Perceived E�cacy of Buprenorphine vs. Extended-Release Naltrexone

  Mean of the
difference

95% Con�dence
Interval

Signi�cance

Lower Upper

MOUD decreases risk of death from opioid
overdose

0.558 0.230 0.885 0.001*

MOUD decreases cravings for opioids 0.925 0.510 1.339 < 0.001 *

MOUD decreases rates of relapse 0.360 0.012 0.708 0.043 *

MOUD works well in patients with co-
occurring mental health disorders

0.440 0.081 0.799 0.017 *

MOUD e�cacy is improved by adding mental
health counseling

0.089 9 -0.0979 0.2756 0.001* 

Table 2
Comparison of Provider-Perceived E�cacy of Extended-Release Naltrexone vs. Methadone

  Mean of the
Difference

95% Con�dence
Interval

Signi�cance

Lower Upper

MOUD decreases risk of death from opioid
overdose (n = 50–56)

− .333 − .618 − .048 .023 *

MOUD decreases cravings for opioids − .731 -1.121 − .341 .000 *

MOUD decreases rates of relapse − .380 − .655 − .105 .008 *

MOUD works well in patients with co-occurring
mental health disorders

− .420 − .784 − .057 .024 *

MOUD e�cacy is improved by adding mental
health counseling

.109 − .116 .334 .335

45% of respondents indicated that they had a SAMHSA buprenorphine waiver, although a small
proportion were not currently using it (n = 6/104). 40% of physicians with SAMHSA waivers could serve
up to 100 patients. 76% of prescribers reported that they had not obtained the Risk Evaluation &
Mitigation Strategy (REMS) certi�cation to implant Probuphine® as treatment for OUD and did not plan
to in the future (n = 77/101); 11% had the certi�cation but were not currently implanting Probuphine® (n = 
11/101); and no respondents had the certi�cation and were implanting Probuphine.

45% of respondents indicated that no one in their practice currently prescribed extended-release
naltrexone; only 22% indicated that they or someone else in their practice prescribed the medication. Only
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16% of respondents answering the question indicated they often or always referred patients with OUD for
methadone treatment, while 48% said they “sometimes” and 29% “never” did so.

3.1.2 Provider Attitudes and Beliefs about MOUD E�cacy
Survey respondents had overall positive impressions of buprenorphine, extended-release naltrexone, and
methadone for OUD treatment. However, there were some distinctions in beliefs about e�cacy of the
speci�c MOUDs. Respondents believed that buprenorphine decreases opioid cravings more than
extended-release naltrexone (mean score 4.5 vs. 3.6, p < 0.005, Table 1). Respondents believed that
buprenorphine, to a greater degree than extended-release naltrexone, decreases the risk of fatal opioid-
overdose (mean score 4.3 vs. 3.8, p = 0.001, Table 1), decreases relapse (mean score 4.2 vs. 3.8; p = 0.043,
Table 1), and works well in patients with co-occurring mental health disorders (mean score 4.2 vs. 3.8, p = 
0.017, Table 1). Respondents also believed that methadone, to a greater degree than extended-release
naltrexone, decreases opioid cravings (mean score 4.3 vs. 3.6, p < 0.001, Table 2), decreases risk of fatal
opioid-overdose death (mean score 4.1 vs. 3.7, p = 0.023, Table 2), decreases relapse (mean score 4.2 vs.
3.8; p = 0.008, Table 2), and works well in patients with co-occurring mental health disorders (mean score
4.2 vs. 3.8, p = 0.024, Table 2). When comparing physician perspectives about buprenorphine and
methadone to treat OUD, respondents believed that buprenorphine is slightly more effective than
methadone in decreasing the risks of opioid-overdose death (mean score 4.3 vs. 4.0, p = 0.035, Table 3).

Table 3
Comparison of Provider-Perceived E�cacy of Buprenorphine vs. Methadone

  Mean of the
Difference

95% Con�dence
Interval

Signi�cance

Lower Upper

MOUD decreases risk of death from opioid
overdose (n = 63–71)

.265 .019 .511 .035 *

MOUD decreases cravings for opioids .121 − .105 .347 .288

MOUD decreases rates of relapse .062 − .166 .289 .590

MOUD works well in patients with co-occurring
mental health disorders

− .016 − .240 .208 .888

MOUD e�cacy is improved by adding mental
health counseling

.159 − .057 .376 .146

When comparing beliefs about MOUD e�cacy among physicians with and without a SAMHSA waiver,
some signi�cant differences emerged across medications. Waivered physicians agreed less strongly that
buprenorphine is effective in treating opioid dependence in pregnant women, as compared to non-
waivered physicians (mean score 3.58 vs. 4.42, p < 0.001, Additional File Table 3). Waivered physicians
believed that extended-release naltrexone treatment decreases the rate of relapse to a greater degree than
non-waivered physicians (mean score 3.57 vs. 4.03, p = 0.037, Additional File Table 4). Finally, waivered
physicians, as compared to non-waivered physicians, believed less strongly that methadone decreases
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risk of opioid-overdose death (mean score 3.66 vs.4.31, p = 0.003, Additional File Table 5); decreases
opioid cravings (mean score 3.87 vs. 4.50, p = 0.002, Additional File Table 5), decreases rates of relapse
(mean score 3.66 vs. 4.40, p = 0.001, Additional File 5), and is effective in treating OUD in pregnant
women (mean score 3.48 vs. 4.47, p < 0.001, Additional File Table 5).

Table 4
Comparison of Provider-Perceived Barriers to Buprenorphine vs. Extended-Release Naltrexone

  Mean of the
Difference

95%
Con�dence
Interval

Signi�cance

Lower Upper

Concerns about diversion (n = 34–37) 1.000 0.667 1.333 0.000 *

Lack of patient interest -0.417 -0.877 0.044 0.075

Law enforcement oversight 0.486 0.157 0.816 0.005

Professional licensing board oversight 0.457 0.177 0.738 0.002 *

MOUD* patients would unfavorably affect my
patient mix

0.182 -0.091 0.454 0.184

My co-workers do not support provision of MOUD
in my practice

0.111 -0.099 0.322 0.291

Managers/ admin. do not support provision of
MOUD in my practice

-0.114 -0.445 0.217 0.487

Reimbursement rates for MOUD -0.545 -0.998 -0.093 0.02

Insurance prior authorization requirements -0.405 -0.853 0.042 0.075

Insu�cient training -0.200 -0.571 0.171 0.281

Insu�cient time 0.167 -0.265 0.598 0.439

Insu�cient staff support 0.143 -0.231 0.517 0.443

Insu�cient experience -0.188 -0.621 0.246 0.385

Insu�cient resources for patient psychosocial
support within community or in my practice

0.200 -0.161 0.561 0.268

Insu�cient resources for patient detoxi�cation
within the community or in my practice

-0.265 -0.652 0.122 0.173
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Table 5
Comparison of Perceived E�cacy of Extended-Release Naltrexone among SAMHSA-Waivered Physicians

to Non-Waivered Physicians

    Mean
Difference

95%
Con�dence
Interval

Signi�cance

Lower Upper

Concerns about diversion Equal
variances
not
assumed

0.697 0.259 1.135 .003 *

Lack of patient interest Equal
variances
assumed

0.054 -0.571 0.678 .864

Law enforcement oversight Equal
variances
not
assumed

0.564 0.076 1.051 .025

Professional licensing board
oversight

Equal
variances
not
assumed

0.950 0.315 1.585 .005

Extended-release naltrexone patients
would unfavorably affect my patient
mix

Equal
variances
not
assumed

0.701 0.129 1.274 .018

My co-workers do not support
provision of extended-release
naltrexone in my practice

Equal
variances
not
assumed

0.526 -0.005 1.057 .052

Managers/administrators do not
support provision of extended-release
naltrexone in my practice

Equal
variances
not
assumed

0.833 0.145 1.522 .019

Reimbursement rates for extended-
release naltrexone

Equal
variances
assumed

0.302 -0.477 1.081 .439

Insurance prior authorization
requirements

Equal
variances
not
assumed

0.194 -0.421 0.810 .528

Insu�cient training Equal
variances
assumed

1.214 0.616 1.812 .000 *
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    Mean
Difference

95%
Con�dence
Interval

Signi�cance

Lower Upper

Insu�cient time Equal
variances
assumed

1.399 0.886 1.912 .000 *

Insu�cient staff support Equal
variances
assumed

1.128 0.526 1.729 .000 *

Insu�cient experience Equal
variances
assumed

1.475 0.903 2.047 .000 *

Insu�cient resources for patient
psychosocial support within the
community or in my practice

Equal
variances
assumed

1.493 0.982 2.005 .000 *

Insu�cient resources for patient
detoxi�cation within the community
or in my practice

Equal
variances
assumed

1.508 0.945 2.071 .000 *

3.1.2 Provider Perceptions of Barriers to O�ce-based
MOUD Prescribing
Figure 1: Perceived Barriers to Buprenorphine and Extended-Release Naltrexone

Figure 1 summarizes prescriber beliefs about barriers to prescribing buprenorphine and extended-release
naltrexone in o�ce-based settings. The most common barrier to prescribing buprenorphine, according to
buprenorphine-waivered physicians (n = 47 respondents), was insurance prior authorization requirements
(22%), followed by insu�cient staff support (16%). Lack of support by managers/administrators at the
practice was most commonly identi�ed as a non-barrier (73%), followed closely by insu�cient training
(69%). As with buprenorphine, a commonly cited barrier to prescribing extended-release naltrexone (n = 97
respondents) was insurance prior authorization requirements, as well as the lack of community resources
for patient detoxi�cation (each 16.5%). Concern about diversion was the most commonly identi�ed non-
barrier to prescribing extended-release naltrexone (42%). Paired sample t-tests revealed statistically
signi�cantly different responses along only two barriers to prescribing buprenorphine versus extended-
release naltrexone: concerns about diversion (mean score 2.2 vs. 1.2, p < 0.001, Table 4) and professional
licensing board oversight (mean score 1.7 vs. 1.2, p = 0.002, Table 4).

We also compared waivered and non-waivered prescribers’ perception of barriers to extended-release
naltrexone. Waivered providers, as compared to non-waivered ones, were more concerned about the
following with respect to extended-release naltrexone to treat OUD: diversion (mean score 1.83 vs. 1.13, p 
= 0.003, Table 5), insu�cient training (mean score 2.76 vs. 1.55, p < 0.001, Table 5), insu�cient time
(mean score 2.82 vs. 1.42, p < 0.001, Table 5), insu�cient staff support (mean score 2.77 vs. 1.65, p < 
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0.001, Table 5), insu�cient experience (mean score 3.04 vs. 1.57, p < 0.001, Table 5), insu�cient
resources for patient psychosocial support (mean score 3.04 vs. 1.55, p < 0.001, Table 5), and insu�cient
resources for patient detoxi�cation (mean score 3.25 vs. 1.74, p < 0.001, Table 5).

3.2 Focus Group Results

3.2.1 MOUD E�cacy
Participants in the focus groups provided more detail on many aforementioned themes; a list of selected
quotations by theme is available in Additional File Table 6. With respect to MOUD e�cacy, focus group
participants noted disparities in the evidence base for different MOUDs. According to one focus group
participant, “[t]he evidence base behind [extended-release naltrexone] right now is actually really limited.
And it’s one of the things that makes me the most nervous when we talk about [MOUD], lumping them all
together.” This perception was borne out by survey results that indicated greater belief in the e�cacy of
methadone and buprenorphine as compared to extended-release naltrexone.

3.2.2 Logistical and Financial Barriers
The focus groups also highlighted �nancial and logistical barriers to providing MOUD treatment. For
example, participants raised concerns about the staff time and cost of acquiring necessary continuing
education to provide MOUD, as well as the di�culties in ensuring a practice’s �nancial sustainability
across the diverse MOUD billing codes and reimbursement rates. One provider stated that running an
OUD program would lose money for their practice (quote 1a, Additional File Table 6). Providers also noted
di�culties in establishing necessary work�ows for providing MOUD, particularly in the context of
multidisciplinary teams (quote 3c, Additional File Table 6). Finally, many focus group participants cited
the lack of addiction treatment providers within their community as a signi�cant barrier to patients (quote
2a, Additional File Table 6).

3.2.3 Negative Perceptions and Stigma
Focus group participants also emphasized the negative perceptions associated with treating patients
with OUD and expressed a reluctance to take on this potentially challenging population. One provider
raised concerns about practices, particularly large ones, attracting a patient population dominated by
persons with OUD (quote 5c, Additional File Table 6). Providers did emphasize the importance of
psychosocial support as a component of OUD addiction treatment services, in addition to MOUD (quote
5a, Additional File Table 6). Another participant said that providers do not feel comfortable talking with
patients who screen positive for OUD, often lack the knowledge to provide behavioral health support, and
do not have access to on-site support from counselors or psychologists/psychiatrists (quote 4a,
Additional File Table 6).

4. Discussion
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Our mixed methods study compared physician prescriber perceptions of e�cacy and barriers to OUD
treatment across three dominant MOUDs. In terms of barriers, we focused on o�ce-based treatment
settings (i.e., naltrexone and buprenorphine prescribing), but also asked about referral to methadone
clinics. We also compared responses from those physicians with and without a waiver to prescribe
buprenorphine. The survey data complemented by qualitative responses provides new and timely
information on MOUD treatment beliefs and challenges.

Our study found that insurance barriers, speci�cally prior authorization requirements, were the most
commonly cited barrier to buprenorphine and extended-release naltrexone prescribing. While few other
studies have explored barriers to extended-release naltrexone prescribing (26, 30), partly owing to its
relatively recent FDA-approval for OUD, other studies have likewise found that insurance requirements are
a strong barrier to buprenorphine prescribing(21, 34, 35). By con�rming results from these other studies,
our study lends further support to the need for federal and state governments to intervene in decreasing
insurance barriers to MOUD. For example, federal and state authorities should strengthen enforcement of
parity laws and sanction violations related to inequitable non-quantitative treatment limitations applied to
OUD treatment as compared to other chronic health conditions. These barriers may be quantitative (e.g.,
the number of days of treatment coverage) or non-quantitative barriers (e.g., types of treatment covered;
fail �rst requirements or prior authorization requirements). Furthermore, given Medicaid’s important role in
ensuring OUD treatment (36), states should eliminate prior authorization requirements for buprenorphine
and extended-release naltrexone covered by Medicaid programs.

Interestingly, we found that regulatory barriers were ranked lower than other barriers to buprenorphine
prescribing, despite the existence of relatively unique regulations for buprenorphine prescribing such as
patient limits and special education requirements. Possibly this is due to our sampling strategy, which
oversampled physicians with a preexisting waiver to prescribe buprenorphine (approximately 40% of our
sample) even though only approximately 2% of U.S. physicians have a waiver (20). Individuals who do
not view buprenorphine prescribing regulations as a salient barrier may have self-selected into the group
that has already obtained a waiver. Future studies should further examine the perception of regulatory
barriers among a representative sample of physicians who have not yet obtained a waiver. Some
previous studies may have oversampled physicians without a waiver; and physicians without a waiver
may overestimate the di�culty of adhering to patient limits, completing special education requirements,
and applying to SAMHSA for a waiver. Alternatively, over time, physicians may �nd it easier to meet
regulatory requirements, especially as the availability of online education courses has increased. Also, the
institutions in which physicians work may be increasing their support of buprenorphine prescribing over
time, thereby giving physicians time and funds to complete the waiver process. Future studies should
examine the impact of educational availability and institutional support on perceptions of regulatory
barriers.

Our study found higher perceptions of e�cacy in treating OUD for methadone and buprenorphine than for
extended-release naltrexone. This discrepancy may be explained by greater awareness of methadone and
buprenorphine (which were FDA-approved prior to extended-release naltrexone) and fewer published
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studies about extended-release naltrexone—a point noted by focus group participants. Recently, some
studies have found similar e�cacy between buprenorphine and extended-release naltrexone for OUD (29,
37), while another more recent study found lower e�cacy of extended-release naltrexone in terms of
overdose protection (9); but these studies were unavailable or very recent when we implemented our
survey. Additionally, since many physicians in our sample reported that no one in their practice was
prescribing extended-release naltrexone, they may also have limited experiential knowledge of the
medication. In other words, even if prescribers know that extended-release naltrexone has demonstrated
e�cacy in controlled trials, they may be unsure about its effectiveness in real world settings. However, our
interpretation is limited by the fact that we did not ask survey participants whether they are currently
prescribing extended-release naltrexone. Finally, our participants may feel that extended-release
naltrexone is less effective for patients who are not yet opioid-abstinent (as required for extended-release
naltrexone) and are unwilling or unable to do so, even though the medication may be effective for
patients in other practices who have already completed the detoxi�cation process.

Participants believed that buprenorphine is slightly more effective than methadone at preventing opioid
overdose, although the scholarly literature suggests that their e�cacy is comparable, with methadone
being slightly more effective at retaining patients in treatment than lower doses of buprenorphine (38).
Respondents may simply have been less familiar with the literature about methadone and with real-world
effectiveness of methadone, since they cannot prescribe it in o�ce-based settings. Additionally, patients
who seek OUD treatment in o�ce-based settings may have stronger pre-existing preferences for
buprenorphine than for methadone(39, 40), making providers in such settings less likely to seek out
education about methadone or to refer patients to methadone treatment.

Although little has been written about the appropriateness of prescribing methadone, buprenorphine, or
extended-release naltrexone for individuals with co-occurring mental health disorders, our participants
believed that methadone and buprenorphine are more appropriate than extended-release naltrexone for
dual diagnosis patients. Possibly participants are aware that depression is an adverse event associated
with extended-release naltrexone in about 10% of patients (41). The literature on extended-release
naltrexone’s e�cacy in dual diagnosis patients may also be less developed because of its novelty in
treating OUD and/or because participants are more risk averse to prescribing it. Furthermore, since
individuals beginning extended-release naltrexone must be opioid abstinent for at least seven days,
health practitioners may feel that this hurdle is too di�cult for individuals with dual diagnosis to
overcome. Given the correlation between OUD and mental health disorders (42), signi�cantly more
research is needed regarding the effectiveness of MOUD for individuals with dual diagnosis and barriers
to prescribing MOUD for this population.

Non-waivered participants believed methadone is highly effective for pregnant women, but waivered
participants had more negative beliefs about methadone’s effectiveness in this population (mean score
4.47 vs. 3.48, p < .0005). Likewise, non-waivered participants believed buprenorphine is highly effective
for pregnant women, but waivered participants had more negative beliefs about buprenorphine’s
effectiveness in pregnant women (mean score 4.42 vs. 3.58, p < .0005). Possibly the waivered survey
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participants do not routinely treat pregnant women for OUD and are thus more risk averse to using MOUD;
however, we did not ask survey participants what percentage of their patient panels consists of pregnant
women. Both methadone and buprenorphine are effective for pregnant women with OUD (43, 44).
Therefore, education about methadone’s and buprenorphine’s e�cacy in pregnant women should be part
of courses for obtaining a SAMHSA waiver, especially in light of increasing rates of OUD in pregnant
women and of neonatal abstinence syndrome (45).

Participants were signi�cantly less likely to identify diversion and licensing board oversight as barriers to
extended-release naltrexone prescribing than to buprenorphine prescribing. This result is not surprising,
since misuse or diversion of extended-release naltrexone is unlikely, given its o�ce-based administration
and lack of a psychoactive ingredient. Nevertheless, even for buprenorphine, participants did not, on
average, believe diversion and licensing board oversight were strong barriers to prescribing (mean score
2.2 and 1.7 out of 5). However, our study oversampled waivered physicians; and physicians who have
sought and obtained a waiver may as a group be less likely to have diversion or oversight concerns than
physicians who have not sought and obtained a waiver. Nevertheless, real-world experiences of those
actually waivered to prescribe buprenorphine are important to the extent they re�ect that diversion is not a
high concern with this medication, to refute longstanding stigma.

No participants were implanting Probuphine®, likely re�ecting the novelty of the medication. Even though
we included questions about Probuphine® in our survey, due to sample size limitations, not enough data
was gathered to assess speci�c barriers to its utilization. Future studies should explore the extent to
which the REMS certi�cation serves as a barrier to prescribing Probuphine®, as well as barriers
associated with the need to stabilize patients on oral buprenorphine prior to Probuphine® administration.
Additionally, future studies should examine barriers to Sublocade® prescribing. To date the vast majority
of studies of buprenorphine accessibility have been conducted on oral and sublingual formulations only.

Our study has several limitations. Our survey response rate was small relative to the population sampled,
likely because the incentives offered were small and because this population may be experiencing survey
fatigue. Complementing our survey results with focus group data that support our �ndings and offer
additional insights helps to contextualize the survey responses. Our �nal sampled population over-
represented physicians with a buprenorphine waiver, so our results may represent a bias in favor of
MOUD treatment and more moderate perceptions of barriers related thereto. However, this may suggest
that once prescribers become waivered and prescribe MOUDs, that the actual barriers to this treatment for
OUD may be less substantial than previously perceived. Also, regulatory barriers may be less prominent to
MOUD prescribing than they were in earlier years, and provider beliefs about e�cacy largely track the
evolving evidence base. Finally, we did not ascertain whether respondents were currently prescribing
extended-release naltrexone, a potential variable related to perceptions of e�cacy and barriers.

Our �ndings suggest that there is room for improvement in OUD treatment education. For example, less is
known about newer medications—especially implantable and injectable buprenorphine—and these are
areas for further training. Also, MOUD treatment in pregnant women is not well understood and warrants



Page 15/20

additional training. Finally, persistent insurance barriers to MOUD prescribing, including prior
authorization, continue to merit attention and parity enforcement from regulators. Public payers can act
as market leaders in generously covering MOUD and complementary treatment such that prescribers and
patients do not perceive these as signi�cant obstacles to effective care.

5. Conclusion
Our study compared physician beliefs about the e�cacy of and barriers to three types of medications for
OUD treatment. We found that physicians reported insurance barriers as more common than either
regulations or diversion concerns for both oral buprenorphine and extended-release naltrexone.
Physicians in our sample believed that oral buprenorphine and methadone have greater e�cacy than
naltrexone in treating OUD, which a recent study of comparative effectiveness with respect to overdose
prevention (9). Physicians also believed that buprenorphine and methadone are superior treatments for
patients with dual diagnoses – an underexamined issue in previous literature. Also, physicians in our
sample believed that buprenorphine was more effective than methadone at treating OUD – a conclusion
that may result in too few referrals to methadone treatment. Additional education for physicians about
comparative e�cacy of OUD treatment is needed.

Abbreviations
MOUD
medication for opioid use disorder
OUD
opioid use disorder

Declarations
Ethical Approval: The study was approved by the Institutional Review Board at the University of Michigan,
reference number HUM00159099. All participants provided informed consent.

Consent for Publication: Not applicable

Availability of Data and Materials: Materials are available from the �rst author upon request. To protect
the con�dentiality of study participants, survey data and interview data is not available.

Competing Interests: Authors have no competing interests to report.

Funding: All authors’ work on this article was supported by the University of Michigan Behavioral Health
Workforce Research Center which is funded by the Substance Abuse and Mental Health Services
Administration (SAMHSA) and the Health Resources and Services Administration (HRSA) of the U.S.
Department of Health and Human Services (HHS) as part of an award totaling $1.2 million. Dr. Haffajee’s
work on this article was supported by funding from the National Center for Advancing Translational



Page 16/20

Sciences of the National Institutes of Health (grant #KL2TR002241) and the Centers for Disease Control
and Prevention (grant #U01CE002780). The contents (including study design, data collection, analysis,
interpretation of data, and writing) are those of the authors and do not necessarily represent the o�cial
views of, nor are an endorsement by SAMHSA, HRSA, HHS, or the U.S. Government.

Authors Contributions: All authors contributed to the intellectual content of the paper, in the form of
conception and design. All authors had full access to all of the data in the study and take responsibility
for the integrity of the data and accuracy of the data analysis. Dr. Haffajee, Ms. Cupito, and Dr. Andraka-
Christou generated the �rst draft of the manuscript, and all authors participated in the critical revision of
the manuscript for important intellectual content. All authors take responsibility for the accuracy of the
analysis, and had authority over manuscript preparation and the decision to submit the manuscript for
publication.

Acknowledgments: Not applicable

References
1. Holly Hedegaard AMM. Margaret Warner. Drug Overdose Deaths in the United States, 1999–2018.

NCHS Data Brief. 2020;356.

2. Saloner B, Karthikeyan S, RC D, BD YOWCB. S, et al. Changes in Substance Abuse Treatment Use
Among Individuals With Opioid Use Disorders in the United States, 2004–2013. Jama.
2015;314:1515.

3. Haffajee RL, Bohnert ASB, Lagisetty PA. Policy Pathways to Address Provider Workforce Barriers to
Buprenorphine Treatment. Am J Prev Med. 2018;54:230-S42.

4. Saloner B, Stoller KB, Alexander GC. Moving Addiction Care to the Mainstream — Improving the
Quality of Buprenorphine Treatment. N Engl J Med. 2018;379:4–6.

5. National Academies of Sciences E, and
National Academies of Sciences E, and. Medicine,. Medications for Opioid Use Disorder Save Lives.
Washington D.C.: National Academies of Sciences, Engineering, and Medicine 2019; 2019. Report
No.: 9780309486484$4.

�. Potter JS, Marino EN, Hillhouse MP, Nielsen S, Wiest K, Canamar CP, et al. Buprenorphine/Naloxone
and Methadone Maintenance Treatment Outcomes for Opioid Analgesic, Heroin, and Combined
Users: Findings From Starting Treatment With Agonist Replacement Therapies (START). Journal of
Studies on Alcohol Drugs. 2013;74:605–13.

7. Nielsen S, Larance B, Degenhardt L, Gowing L, Kehler C, Lintzeris N. Opioid agonist treatment for
pharmaceutical opioid dependent people. Cochrane Database of Systematic Reviews. 2016;2016.

�. Nielsen S, Larance B, Lintzeris N. Opioid Agonist Treatment for Patients With Dependence on
Prescription Opioids. J Am Med Assoc. 2017;317:967–8.



Page 17/20

9. Wakeman SE, Larochelle MR, Ameli O, Chaisson CE, McPheeters JT, Crown WH, et al. Comparative
Effectiveness of Different Treatment Pathways for Opioid Use Disorder. JAMA Netw Open.
2020;3(2):e1920622.

10. Jarvis BP, Holtyn AF, Subramaniam S, Tompkins DA, Oga EA, Bigelow GE, et al. Extended-release
injectable naltrexone for opioid use disorder: A systematic review. Addiction. 2018;113:1188–209.

11. Larochelle MR, Bernson D, Land T, Stopka TJ, Wang N, Xuan Z, et al. Medication for opioid use
disorder after nonfatal opioid overdose and association with mortality. Ann Intern Med.
2018;169:137–45.

12. Schwartz RP, Gryczynski J, O'Grady KE, Sharfstein JM, Warren G, Olsen Y, et al. Opioid agonist
treatments and heroin overdose deaths in Baltimore, Maryland, 1995–2009. American journal of
public health. 2013;103:917–22.

13. Jones CM, Campopiano M, Baldwin G, McCance-Katz E. National and state treatment need and
capacity for opioid agonist medication-assisted treatment. Am J Public Health. 2015;105:e55–63.

14. Haffajee R, Lin LA, Bohnert ASB, Goldstick JE. U.S. Counties with High Opioid-Overdose Mortality and
Low Capacity to Deliver Medications for Opioid Use Disorder: an Observational Study. Journal of
Clinical Translational Science. 2019;3:129-.

15. Sharma A, Kelly SM, Mitchell SG, Gryczynski J, O 'grady KE, Schwartz RP. Update on Barriers to
Pharmacotherapy for Opioid Use Disorders. Curr Psychiatry Rep. 2017;19:35.

1�. Andrilla CHA, Moore TE, Patterson DG, Larson EH. Geographic Distribution of Providers With a DEA
Waiver to Prescribe Buprenorphine for the Treatment of Opioid Use Disorder: A 5-Year Update. The
Journal of Rural Health. 2018;0:1–5.

17. Andrilla CHA, Patterson DG, Garberson LA, Coulthard C, Larson EH. Geographic Variation in the
Supply of Selected Behavioral Health Providers. Am J Prev Med. 2018;54:199–207.

1�. Alderks CE, editor Trends in the Use of Methadone, Buprenorphine, and Extended-Release Naltrexone
at Substance Abuse Treatment Facilities: 2003–2015 (Update)2017.

19. DATA as part. of Children's Health Act.

20. Rosenblatt RA, Andrilla CHA, Catlin M, Larson EH. Geographic and Specialty Distribution of US
Physicians Trained to Treat Opioid Use Disorder. Annals of Family Medicine. 2015;13:23–6.

21. Barry DT, Irwin KS, Jones ES, Becker WC, Tetrault JM, Sullivan LE, et al. Integrating buprenorphine
treatment into o�ce-based practice: A qualitative study. J Gen Intern Med. 2009;24:218–25.

22. DeFlavio JR, Rolin SA, Nordstrom BR, Kazal LA, J. Analysis of barriers to adoption of buprenorphine
maintenance therapy by family physicians. Rural Remote Health. 2015;15:1–12.

23. Kissin W, Mcleod C, Sonnefeld J, Stanton A. Experiences of a National Sample of Quali�ed Addiction
Specialists Who Have and Have Not Prescribed Buprenorphine for Opioid Dependence. J Addict Dis.
2006;52:91–103.

24. Oliva EM, Maisel NC, Gordon AJ, Harris AHS. Barriers to use of pharmacotherapy for addiction
disorders and how to overcome them. Current Psychiatry Reports. 2011;13:374–81.



Page 18/20

25. Andraka-Christou B, Capone MJ. A qualitative study comparing physician-reported barriers to treating
addiction using buprenorphine and extended-release naltrexone in U.S. o�ce-based practices. Int J
Drug Policy. 2018;54:9–17.

2�. Alanis-Hirsch K, Croff R, Ford JH, Johnson K, Chalk M, Schmidt L, et al. Extended-Release Naltrexone:
A Qualitative Analysis of Barriers to Routine Use. J Subst Abuse Treat. 2016;62:68–73.

27. Aletraris L, Edmond MB, Roman PM. Adoption of Injectable Naltrexone in U.S. Substance Use
Disorder Treatment Programs. Journal of Studies on Alcohol Drugs. 2015;76:143–51.

2�. Saxon AJ, Akerman SC, Liu CC, Sullivan MA, Silverman BL, Vocci FJ. Extended-release naltrexone
(XR-NTX) for opioid use disorder in clinical practice: Vivitrol's Cost and Treatment Outcomes Registry.
Addiction. 2018.

29. Lee JD, Nunes EV, Novo P, Bachrach K, Bailey GL, Bhatt S, et al. Comparative effectiveness of
extended-release naltrexone versus buprenorphine-naloxone for opioid relapse prevention (X:BOT): a
multicentre, open-label, randomised controlled trial. Lancet. 2018;391:309–18.

30. Andraka-Christou B, Capone MJ. A qualitative study comparing physician-reported barriers to treating
addiction using buprenorphine and extended-release naltrexone in U.S. o�ce-based practices.
International Journal of Drug Policy. 2018;54.

31. Solli KK, Latif Z-e-H, Opheim A, Krajci P, Sharma-Haase K, Benth J, et al. Effectiveness, safety and
feasibility of extended-release naltrexone for opioid dependence: a nine-month follow-up to a three-
month randomized trial. Addiction. 2018.

32. Administration USFaD. FDA approves �rst once-monthly buprenorphine injection, a medication-
assisted treatment option for opioid use disorder. 2017.

33. Nowell LS, Norris JM, White DE, Moules NJ. Thematic Analysis: Striving to Meet the Trustworthiness
Criteria. International Journal of Qualitative Methods. 2017;16:1–13.

34. Kermack A, Flannery M, To�ghi B, McNeely J, Lee JD. Buprenorphine prescribing practice trends and
attitudes among New York providers. J Subst Abuse Treat. 2017;74:1–6.

35. Mcmurphy S, Shea J, Switzer J, Turner BJ. Clinic-based Treatment for Opioid Dependence: A
Qualitative Inquiry. Am J Health Behav. 2006;30:544–55.

3�. Urahn SK, Schiff M, Bell E, Chao S, Huh K, McKillop M, editors Substance Use Disorders and the Role
of the States2015.

37. Tanum L, Solli KK, Latif Z-e-H, Benth J, Opheim A, Sharma-Haase K, et al. The Effectiveness of
Injectable Extended-Release Naltrexone vs Daily Buprenorphine-Naloxone for Opioid Dependence.
JAMA Psychiatry. 2017;74:1197–205.

3�. Mattick R, Breen C, Kimber J, Davoli M. Buprenorphine maintenance versus placebo or methadone
maintenance for opioid dependence. Cochrane Database of Systematic Reviews. 2014.

39. Jo B, Yarborough H, Stumbo SP, Mccarty D, Mertens J, Weisner C, et al. Methadone, Buprenorphine
and Preferences for Opioid Agonist Treatment: A Qualitative Analysis. 2017:112–8.



Page 19/20

40. Uebelacker LA, Bailey G, Herman D, Anderson B, Stein M. Patients' Beliefs About Medications are
Associated with Stated Preference for Methadone, Buprenorphine, Naltrexone, or no Medication-
Assisted Therapy Following Inpatient Opioid Detoxi�cation. Journal of Substance Abuse Treatment.
2016.

41. Syed YY, Keating GM. Extended-Release Intramuscular Naltrexone (VIVITROL®): A Review of Its Use
in the Prevention of Relapse to Opioid Dependence in Detoxi�ed Patients. CNS Drugs. 2013;27:851–
61.

42. McGovern MP, Lambert-Harris C, Gotham HJ, Claus RE, Xie H. Dual diagnosis capability in mental
health and addiction treatment services: An assessment of programs across multiple state systems.
Administration and Policy in Mental Health and Mental Health Services Research. 2014.

43. Holbrook AM. Methadone versus buprenorphine for the treatment of opioid abuse in pregnancy:
science and stigma. Am J Drug Alcohol Abuse. 2015;41:1097–9891.

44. Joseph H, Stancliff S, Langrod J. Methadone Maintenance Treatment (MMT): A Review of Historical
and Clinical Issues. Mount Sinai Journal of Medicine. 2000;October/No:347 – 64.

45. Martin CE, Longinaker N, Terplan M. Recent trends in treatment admissions for prescription opioid
abuse during pregnancy. Journal of Substance Abuse Treatment. 2015.

Figures

Figure 1

Perceived Barriers to Buprenorphine and Extended-Release Naltrexone Treatment

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.



Page 20/20

AppendixB.docx

AdditionalFile1.docx

https://assets.researchsquare.com/files/rs-22126/v1/AppendixB.docx
https://assets.researchsquare.com/files/rs-22126/v1/AdditionalFile1.docx

