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Abstract

Background—While there has been a dramatic increase in prescribing of buprenorphine for the
treatment of opioid use disorder in the US, little is known about prescribers’ attitudes and practices
regarding buprenorphine diversion and how they relate to prescriber characteristics.

Methods—A national random sample of buprenorphine prescribers (N= 1,174) completed
surveys from July 2014 to January 2017. Analyses examined relationships between prescriber and
practice characteristics and prescriber perceptions and approaches regarding diversion.

Results—Among this sample of buprenorphine prescribers, 79.0% (N = 898) reported assessing
all patients for risk of buprenorphine diversion and misuse. A third of prescribers described
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diversion as a significant or very significant concern in their community. The majority of
prescribers reported seeing patients on average at least every other week during the first 60 days of
treatment, and the majority reported testing urine for buprenorphine to assess for diversion.
Perceptions of diversion being a greater problem in their community (AOR 1.212, 95% ClI
1.073-1.369) and use of medication counts (AOR 1.006, 95% CI 1.003-1.009) were associated
with increased likelihood of terminating patients when diversion was suspected, while having
expertise in addiction (AOR 0.526, 95% CI 0.406-0.682) or psychiatry (AOR 0.714, 95% ClI
0.558-0.914) were associated with decreased odds of terminating treatment for suspected

Conclusions—Buprenorphine prescribers report diversion is an important issue, and most
prescribers report that they assess patients for diversion, though specific practices differ based on
prescriber and practice characteristics.

Buprenorphine; Diversion; Providers; Opioid Use Disorder; Treatment

1. Introduction

Given the dramatic rise in the prevalence of opioid use disorders (OUD) in the U.S. (Han et
al., 2015; Martins et al., 2017), there is a clear and urgent need to expand access to evidence-
based treatment. The most effective treatment for OUD is pharmacotherapy with
formulations of buprenorphine and buprenorphine/naloxone (hereafter collectively termed
buprenorphine) and methadone (Mattick et al., 2014; Nielsen et al., 2016; Nielsen et al.,
2017). Recent data also strengthen support for long-acting naltrexone (Lee et al., 2017;
Tanum et al., 2017). In the US, methadone and buprenorphine can be dispensed in federally
approved opioid treatment programs (OTPs), and since 2003, buprenorphine can also be
prescribed by waivered precribers in health care settings outside OTPs. Buprenorphine
prescriptions in the US have substantially increased, and Medicaid spending for
buprenorphine increased from $380.9 million in 2011 to $753.9 million in 2016 (Clemans-
Cope, 2017). This increase suggests more individuals are receiving treatment, but concerns
have also emerged about increased diversion of buprenorphine, defined as unauthorized
rerouting or misappropriation of prescribed buprenorphine to someone other than the person
for whom it was intended (Lofwall and Walsh, 2014). Diversion concerns are often cited by
providers as a barrier to incorporating buprenorphine treatment into their practice (Andrilla
etal., 2017). Thus, there is a crucial need to understand prescriber attitudes and identify
practices addressing diversion.

Diversion of prescribed buprenorphine is an important and complicated clinical issue for
prescribers. On the one hand, it is an illegal behavior involving a controlled substance they
are prescribing; on the other hand, it is a marker of non-adherence to treatment, a common
problem in all areas of medicine (Kardas et al., 2013; Nieuwlaat et al., 2014). Reasons for
diversion vary. Patients may sell buprenorphine to supplement their income or to obtain their
opioid of choice (Allen and Harocopos, 2016). Use of diverted buprenorphine among out-of-
treatment individuals is clinically concerning but may be related to lack of access to formal
treatment (Bazazi et al., 2011). For instance, among those who have used diverted
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buprenorphine in Appalachia Kentucky, the most robust risk factor was failing to access
buprenorphine treatment in healthcare settings (Lofwall and Havens, 2012). Use of diverted
buprenorphine does not guarantee that the person is taking the medication appropriately and
may be associated with less positive clinical outcomes than when buprenorphine is provided
as part of a treatment plan with ongoing monitoring. In rarer cases, individuals may misuse
buprenorphine for euphoric effects, especially when more preferred substances are not
available (Cicero et al., 2014; Kenney et al., 2017). International reports indicate that
buprenorphine can be misused, though higher rates typically occur when the buprenorphine-
mono-product is more widely available (Lofwall and Walsh, 2014).

Although there are numerous strategies providers can use to assess and mitigate diversion,
including using the lowest effective dose of medication and informing patients about
diversion, specific practices have been emphasized in buprenorphine prescribing guidelines
(Substance Abuse and Mental Health Services Administration, 2004). The American Society
of Addiction Medicine’s National Practice Guideline on OUD treatment specifies that
“recommended strategies include frequent office visits (weekly in early treatment), urine
drug testing, including testing for buprenorphine and metabolites, and recall visits for pill
counts (page 7).” Urine testing encompasses testing for buprenorphine and the metabolite
norbuprenorphine because detection of only the parent compound may suggest an
adulterated sample (Donroe et al., 2017; Suzuki et al., 2017). Although it is possible for
patients to circumvent urine testing and other measures, these represent some of the key
recommended practices to assess for diversion.

However, little is known about actual prescriber practices to address diversion. A 2008 to
2009 survey reported buprenorphine prescribers take a mean of 4.4 steps, including
prescribing lowest effective dose and urine screens, to try to mitigate diversion (Yang et al.,
2013). More detailed data and analyses on this issue, and examining impact of prescriber
and practice characteristics, are critical to assessing current practices and attitudes as
buprenorphine prescribing increases. In the present analyses, we assessed attitudes and
practices regarding diversion, focusing on the specific practices recommended by the ASAM
guideline. Analyses were conducted in a random sample of US buprenorphine prescribers
and examined the relationships between prescriber characteristics with diversion practices
and attitudes.

2. Methods

2.1 Sample

As the first wave of a longitudinal study, a national random sample of buprenorphine
prescribers was drawn from the May 2014 issue of the Drug Enforcement Agency’s
Controlled Substances Act (CSA) Active Registrants database, which lists all civilian
physicians holding a DEA X-license to prescribe buprenorphine in the 50 US states and the
District of Columbia. Prescribers were sampled within each state, proportional to their
state’s representation within the DEA database, with 8,031 prescribers randomly selected for
screening by telephone (see Figure 1 for participant recruitment). To be eligible, physicians
were required to be currently treating at least one OUD patient with buprenorphine and to be
practicing within the sampled state. Screening identified 3,553 eligible prescribers. Eligible
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prescribers were mailed a letter describing the study and, about one week later, they were
express-mailed a study packet (i.e., survey, consent forms, postage-paid return envelope).
Participants received $100. Participation was encouraged with a postcard reminder, a follow-
up telephone call, and the mailing of a second packet to non-respondents. From July 2014 to
January 2017, 33.0% (n=1,174) of eligible prescribers participated in the study. All
procedures were approved by the University of Kentucky’s Institutional Review Board.

2.2 Dependent variables

Five diversion-related dependent variables and four encompassing practices for detecting
and deterring diversion and one focused on responding to diversion were measured. The first
mention of diversion in the survey defined it as “patients selling, giving away, or trading
their medication”, and the related issue of buprenorphine misuse was defined in the survey
as “not taking medication as prescribed.” First, assessment of diversion risk was measured
by an item asking “In the past year, for what percentage of your buprenorphine patients did
you assess patients for medication misuse and diversion?” Responses were dichotomized
into two groups—those reporting assessing all patients (=1) and those not assessing all
patients (=0). Second, frequency of office visits during the early phase of treatment was
measured by an item that asked, “For patients in treatment for 1-2 months following
induction, how frequently do you typically see those patients?” Analyses used the categories
of weekly or more, every other week, or monthly or fewer. Third, urine drug screening for
buprenorphine was measured by an item that asked “Do you usually require that urine
specimens be tested for buprenorphine? Reponse options were “Yes, always,” “Yes, but only
if misuse/diversion is suspected,” and “No.” Reponses were dichotomized to always testing
for buprenorphine (=1) versus not always testing/not ever testing (=0). Third, prescribers
were asked “In the past year, for what percentage of your buprenorphine patients did you
initiate random film/pill counts based on your concerns about possible medication diversion
(e.g., selling, giving away, or trading medication)?” Lastly, the response to the diversion
measure focused on treatment termination, with an item that asked prescribers the extent to
which they agreed with the statement, “I will terminate treatment with any patient who
diverts the buprenorphine that | have prescribed to them,” where 1=strongly disagree and
5=strongly agree.

2.3 Independent variables

Independent variables measured the perceived magnitude of diversion in the prescriber’s
community, buprenorphine practice characteristics, and prescriber characteristics.
Prescribers were asked to characterize the magnitude of diversion in their communities as
“not a significant problem” (=0), “a moderately significant problem” (=1), “a significant
problem” (=2), or “an extremely significant problem” (=3). Practice characteristics included
whether prescribers delivered buprenorphine treatment in individual medical practice
(1=yes, 0=no0), types of payment accepted for office visits, number of current buprenorphine
patients, and years of prescribing buprenorphine. Accepted payments consisted of four
mutually exclusive groups: cash only (reference group), private insurance but not Medicaid,
Medicaid (with or without accepting private insurance), and all others. Waiver type (1=100
patients, 0=30 patients) was extracted from the May 2014 DEA database. Prescriber
characteristics included medical specialty, membership in American Academy of Addiction
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Psychiatry (AAAP) or American Society of Addiction Medicine (ASAM) versus those who
belonged to neither organization, age in years, gender, and race/ethnicity. Medical specialty
consisted of three mutually exclusive groups: having credentials in addiction treatment (i.e.,
addiction medicine or psychiatry), psychiatry (without mention of addiction), and all others
(reference group). Race/ethnicity grouped prescribers into those who were white (reference
group) and those who were non-white.

2.4 Data management and statistical analysis

Study data were entered into the University of Kentucky’s portal for REDCap (Research
Electronic Data Capture), which is a secure, web-based application (Harris et al., 2009). All
analyses were conducted in Stata 15.0 (StataCorp, College Station, TX). Descriptive
statistics were calculated for all variables. To consider the issue of multicollinearity, we
examined variance inflation factors (VIFs) in the regression model of willingness to
terminate treatment for diversion, which included the most covariates. The average VIF was
1.30 and only one variable had a VIF that exceeded 2.00, suggesting that multicollinearity
was not a substantial issue in the models (O’brien, 2007).

Missing survey data rates ranged from 0.8% for gender (n=9) to 4.5% (n=53) for the current
number of buprenorphine patients. To reduce the risk of bias associated with complete case
analysis (Allison, 2009), multiple imputation by chained equations was implemented (White
etal., 2011). Our specification included all independent and dependent variables with the
appropriate link function (e.g., logistic regression if dichotomous, Poisson regression if a
count, etc.). We used the “augment” option to address the problem of perfect prediction
when imputing categorical variables (StataCorp, 2017; White et al., 2010). The multivariate
models, using “mi estimate,” pooled the results from 20 imputed datasets and used the type
of regression appropriate for the level of measurement (i.e., logistic regression for
assessment of diversion risk and urine drug screening, negative binomial regression for
medication counts, and the logit version of the ordinal regression model for frequency of
office visits and treatment termination for diversion (Long, 1997). Each model was
estimated with robust standard errors to adjust for the clustering of prescribers within states.
In addition to noting when p < .05, all p-values were also evaluated using the Benjamini-
Hochberg false discovery rate (FDR) approach, which addresses the issue of multiple
comparisons (Benjamini, 1995).

3. Results

Among this sample of buprenorphine prescribers, 79.0% (N = 898) reported that they
assessed all patients for the risk of diversion and misuse, and 79.1% (N = 901) reported that
urine drug screening tested for the presence of buprenorphine (Table 1). During the first 60
days of treatment, 35.5% of prescribers typically saw patients twice per month, and 26.6%
saw patients every week or more frequently. There was considerable variability in the
percentage of patients for whom medication counts were initiated (mean = 31.4, SD = 38.6).
One-third of this sample (33.6%; n=381) indicated that they had not initiated medication
counts for any patients because of diversion concerns in the past year. Willingness to
terminate patients for diversion was high, with 50.7% (n=588) of prescribers indicating
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strong agreement and another 29.6% (n=343) reporting agreement with this approach. About
half (49.3%; n=559) of the sample indicated that diversion was a moderately significant
problem in their community, another 23.9% (n=271) reported it was a significant problem,
and 11.8% (n=134) reported diversion was an extremely significant problem.

The logistic regression model of assessment of diversion risk, as measured by assessing all
patients in the past year for diversion/misuse risk, appears in the first column of Table 2.
Prescribers’ perceptions about the magnitude of diversion in their community were
positively associated with diversion risk assessment, such that a one-unit increase in the
perceived magnitude of the community’s diversion problem was associated with a 18.8%
increase in the odds of always assessing patients for diversion risk (p=.0032). The number of
years of prescribing buprenorphine was negatively associated with the odds of assessing all
patients for diversion; each additional year of experience was associated with a 5.8%
decrease in the odds of assessing for diversion risk (p=.0011). Compared to white
prescribers, minority prescribers were 45.9% less likely to report assessing all patients for
diversion (p=.0001).

The ordinal regression model for office visits with the prescriber during the early phase of
treatment appears in the second column of Table 2. Perceived magnitude of diversion was
positively associated with office visits; physicians who perceived greater diversion reported
seeing patients more frequently (AOR=1.202, 95% C1=1.060 — 1.361; p=.0039). Compared
to cash-only practices, prescribers who accepted Medicaid reported seeing patients
significantly more frequently during the early phase of treatment (AOR=1.814, 95%
Cl=1.213 - 2.711, p=.0037). Addiction specialists (AOR=1.762, 95% Cl=1.245 — 2.493, p=.
0014) and psychiatrists (AOR=1.817, 95% CI1=1.366 — 2.418, p<.0001) both reported seeing
patients significantly more frequently than physicians from other specialties.

In the logistic regression model for urine drug screening that tests for the presence of
buprenorphine, five variables were statistically significant. Perceived diversion in the
community was positively associated with the odds of including a urine drug screen that
always tests for buprenorphine; each one-unit increase in this scale was associated with a
27.8% increase in the odds of always testing for the presence of buprenorphine (p=.0123).
The current number of patients was positively associated with the likelihood of always
testing; each additional patient was associated with a 1.7% increase in the odds of testing for
buprenorphine (p<.0001). Prescribing experience was negatively associated with the
likelihood of testing; an additional year of experience was associated with a 10.6% decrease
in the odds of testing for buprenorphine (p<.0001). Physicians holding the 100-patient
waiver had 64.1% increased odds to test for buprenorphine than physicians with the 30-
patient waiver (p=.0052). Psychiatrists had 44.9% decreased odds to report testing for
buprenorphine when compared to physicians from other specialties (p=.0002).

In the negative binomial regression model of the percentage of patients with medication
counts initiated, there was a positive association between the perceived magnitude of
diversion and medication counts (IRR 1.186, 95% CI 1.081-1.302, p=.0003). Members of
ASAM/AAAP reported a significantly higher rate of medication counts (IRR 1.358, 95% ClI
1.173-1.573, p<.0001) than physicians who were not members of either organization.
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Table 3 displays the ordinal logistic regression model of response to diversion as measured
by willingness to terminate treatment. Prescribers with greater percentages of patients with
medication counts reported greater willingness to terminate patients from treatment for
diverting their medication (AOR 1.006, 95% CI 1.003-1.009, p<.0001). Willingness to
terminate patients was significantly greater among prescribers who perceived diversion as a
more significant problem within their community (AOR 1.212, 95% CI1 1.073 - 1.369, p=.
0020). Addiction specialists (AOR 0.526, 95% CI 0.406 — 0.682, p<.0001) and psychiatrists
(AOR 0.714, 95% CI 0.558 — 0.914, p=.0075) were less willing to terminate treatment
compared to prescribers from non-addiction/non-psychiatry specialties.

4. Discussion

This study examined perceptions of and practices to assess and mitigate diversion in a large
sample of US buprenorphine prescribers. The vast majority of prescribers report routinely
assessing patients for diversion. This approach is consistent with the view held by half of the
prescribers that diversion poses a moderately significant problem and a third of prescribers
who felt it was a significant or very significant problem in their community. Consistent with
a prior study indicating that buprenorphine prescribers take multiple measures to mitigate
diversion (Yang et al., 2013), in our analyses, most prescribers test for buprenorphine in
urine drug screens and see patients relatively frequently early in treatment. The majority
reported initiating medication counts for one or more patients in the past year to assess for
diversion. This study also shows that, as buprenorphine prescribing has dramatically
increased in this country, the majority of prescribers report using recommended practices to
assess for diversion.

In examining a wide range of prescriber characteristics, perceived magnitude of diversion in
the community was associated with all four diversion mitigation practices of always
assessing for diversion, seeing patients frequently early in treatment, using urine screens to
test for buprenorphine, and implementing medication counts. Underlying attitudes and
beliefs have been shown to be associated with concern about dangers of diversion
(Schuman-Olivier et al., 2013). In this case, perceptions about the significance of diversion
being a problem could be due both to actual high rates of diversion in the prescriber’s
community and may also reflect prescriber’s personal concerns. These results suggest that
beliefs may be an important driver of behaviors; future interventions or guidelines on
diversion mitigation practices may need to assess and account for variability in these
underlying perceptions.

These analyses show practice characteristics may also be important factors. More years of
experience prescribing buprenorphine was negatively associated with assessing all patients
for diversion and testing urine for buprenorphine. It is possible that newer providers, who
more recently completed buprenorphine training, may be more likely to adhere to the
recommended diversion assessment and mitigation strategies. In addition, providers with
specialty addiction and/or psychiatry training reported higher frequency of visits for patients
early in treatment. Similarly, additional specialty training may expose providers to additional
knowledge about assessing patients for diversion.
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Finally, perhaps of greatest concern is how prescribers approach patients when diversion is
suspected. These analyses indicate about half of prescribers strongly agree and another thirty
percent agree that they would terminate a patient when they suspect diversion. Although we
did not include detailed questions about termination, the high proportion of prescribers who
would terminate patients for diversion is important to note. Similar to when patients relapse,
in cases of suspected diversion, further careful assessment is warranted and termination
should be considered alongside other strategies. Diversion is a manifestation of medication
non-adherence and may reflect symptoms of the underlying OUD, which would indicate a
need for a change in treatment. However, it is important to acknowledge that prescribers face
a challenging situation. Buprenorphine is a controlled substance, so well-intentioned
prescribers may be fearful of any legal ramifications if their patients are diverting and they
continue to prescribe the medication.

Although there are limited data on effectiveness of strategies to mitigate diversion, it is
important to consider strategies to assess and mitigate diversion. We highlight the key
monitoring-focused strategies emphasized by guidelines in these analyses. Additional
strategies include using formulations that combine buprenorphine and naloxone, clear
policies about diversion communicated to patients and education about harms of diversion,
recommending additional supports, and checking state prescription monitoring programs
regularly. In addition, when there is concern about diversion, strategies may include using
supervised dosing (by clinic staff or potentially other healthcare providers including
pharmacy staff), intensifying care (e.g., referral for higher levels of care), referring for
concurrent psychotherapeutic interventions, increasing the frequency of visits to ensure
medication adherence, and changing medications, all of which may mitigate risk of relapse
and decrease diversion. Future research should consider these additional practices.
Interestingly, addiction specialty prescribers and psychiatrists were less likely to terminate
patients due to concerns of diversion, potentially indicating further training in addiction may
confer greater comfort with managing these higher risk behaviors. However, it may also be
that providers with further addiction training are more likely to practice in urban and other
areas of high patient concentration, where they are able to refer patients to higher intensity
of care, including supervised dosing clinics and inpatient settings. Addressing diversion is a
complex clinical dilemma and contextual factors, including availability of services, may
need to be explored in the future alongside provider practices addressing diversion.

4.1 Limitations

A number of limitations should be noted. This national survey relied upon a cross-sectional
design which cannot be used to make causal inferences. At the time of the study, physicians
were the only medical prescribers who were allowed to prescribe buprenorphine. It is
unknown whether these results would generalize to nurse practitioners and physician
assistants, two groups who can prescribe now after meeting specific requirements
(Department of Health and Human Services, 2016). Other unmeasured practice and
prescriber characteristics, such as the presence of other clinical staff including nurses and
counselors, may be associated with the dependent variables but were not captured in the
survey. There are additional limitations based on the survey measures. The question about
the urine drug screen did not differentiate whether the test was measuring the presence of
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buprenorphine versus the the metabolite norbuprenorphine. The measure of urine drug
screens collapsed respondents who do not conduct urine drug testing with those that do not
always test for buprenorphine, although other survey items suggest that only 5% of the
sample do not conduct any urine drug testing. It also is unknown whether physicians are
utilizing urine drug screens at every visit. Finally, it is not possible to differentiate whether
physicians answered our measure of medication counts with a zero because they had no
patients who they suspected of diversion or because they do not ever conduct medication
counts.

The limited response rate is a considerable limitation, although it is a common challenge in
national surveys of physicians (Keto et al., 2015; Macalino et al., 2009). Our sampling
strategy resulted in respondents being well-distributed across the nation, although the
proportion from some of the mid-Atlantic states was slightly lower than their representation
among all waivered physicians in the DEA database. Because of our focus on current
prescribers, physicians with the 100-patient waiver were far more likely to be eligible for the
study, and these physicians were more likely to respond (36.5% response rate) than
physicians with the 30-patient waiver (29.3% response rate). However, it is worth nothing
that, while higher response rates may be assumed to be superior, empirical analyses of
response bias have shown that response rates do not have a large impact on point estimates
(Davern et al., 2010) or upon the associations between variables (Mealing et al., 2010).
Nonetheless, it is impossible to know whether these findings generalize to prescribers who
did not participate.

Despite these limitations, this study provides new information regarding prescriber practices
to mitigate diversion and the associations with prescriber and practice characteristics. Most
buprenorphine prescribers in this national survey reported diversion was at least a
moderately significant problem in their community and described routinely assessing for
diversion through practices including frequent visits early in treatment, urine screens for
buprenorphine, and using medication counts when diversion is suspected. A number of
characteristics were associated with these three practices, including beliefs about diversion
being a problem in the community. There was some variability in how prescribers
approached patients when diversion was suspected, though the majority agreed with
termination. This is an area in need of further research. Little is known about patient
outcomes if they are terminated for diversion and how this would compare with outcomes if
alternative approaches were taken. Future research should examine in detail how providers
are assessing for diversion and treatment approaches to diversion in order to inform clinical
practice. Additional guidance on how to proceed when diversion is suspected, including
recommendations about escalation in treatment/monitoring versus termination, may help
prescribers better respond to the challenging issue of diversion while ensuring access to this
treatment that has been shown to save lives and have public health benefits (Auriacombe et
al., 2004; Schwartz et al., 2013).
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Highlights

. Examined prescriber perceptions and practices addressing buprenorphine
diversion.

. A third of prescribers say diversion is a significant concern in their
communities.

. Majority of prescribers report assessing all patients for buprenorphine
diversion.

. Assessment and response to diversion differed based on prescriber

characteristics.
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Assessed for eligibility (n=8,031)

Page 14

Excluded (n=4,478)

+ Not meeting inclusion criteria
(n=2,372)

+ Unable to screen because no

working phone number (n=757)

+ Unable to screen after 10 attempts

—» (n=845)

+ Refused to be screened (n=444)

+ Not recruited because state’s
enrolment target had been met
(n=60)

Eligible and sent
survey (n=3,553)

Completed survey
(n=1,174)

Figure 1.
Study flow diagram
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Practices and perceptions related to diversion in a national sample of buprenorphine prescribers
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Mean (SD) or % (n)2 | Available n
Practices for detecting and mitigating diversion
Assessment of diversion risk
Assesses 100% of buprenorphine patients for diversion 79.0% (898) 1,136
Assesses <100% of buprenorphine patients for diversion 21.0% (238)
Frequency of office visits during the first 60 days of treatment 1,131
Weekly or more frequently 26.6% (301)
Every other week 35.5% (401)
Once a month or less 37.9% (429)
Urine drug screening 1,139
Urine drug screen always tests for buprenorphine 79.1% (901)
Urine drug screen does not always test for buprenorphine or no screen 20.9% (238)
Percentage of patients with random medication counts initiated because of diversion concerns 31.4 (38.6) 1,134
Response to diversion
Willingness to terminate treatment with patients who divert buprenorphineb 4.2 (1.0) 1,159
Magnitude of the diversion problem in the community® 1.3(0.9) 1,133
Practice characteristics
Buprenorphine practice setting 1,155
Delivers buprenorphine in individual practice 50.8% (587)
Delivers buprenorphine not in individual practice 49.2% (568)
Office visit payment type 1,141
Only accepts cash 19.5% (223)
Accepts private insurance but not Medicaid 23.8% (272)
Accepts Medicaid 51.9% (592)
All other types of payment 4.7% (54)
Current number of buprenorphine patients 49.3 (48.1) 1,121
Years of prescribing buprenorphine 6.7 (3.9) 1,124
Waiver type 1,174
Up to 100 patients 57.8% (678)
Up to 30 patients 42.2% (496)
Prescriber characteristics
Medical specialty 1,149
Addiction (psychiatry or medicine) 21.6% (248)
Psychiatry 27.2% (312)
All other specialties 51.3% (589)
Membership in American Society of Addiction Medicine (ASAM) and/or American Academy of 1,151
Addiction Psychiatry (AAAP)
Yes 37.0% (426)
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Mean (SD) or % (n)@ | Available n
No 63.0% (725)
Age in years 55.5 (11.4) 1,160
Gender 1,165
Female 22.9% (267)
Male 77.1% (898)
Race/ethnicity 1,148
White 76.5% (878)
Non-white 23.5% (270)
Notes.

a .
Percentages may not sum to 100% due to rounding.

b, . .
Willingness to terminate treatment ranged from 1=strongly disagree to 5=strongly agree.

Magnitude of diversion in the community ranged from 0=not a significant problem to 3=extremely significant problem.
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Multivariate models examining prescriber factors and relationship with practices for assessing and mitigating

diversion (N=1,174)

Assesses all
patients for
diversion (logistic

Frequency of office
visits in early
treatment (ordinal

Always tests urine
screen for
buprenorphine

Percentage of
patients with
medication counts

community

(1.060, 1.332)

(1.060, 1.361)

regression) regression) (logistic regression) (negative
AOR AOR AOR binomial
(95% CI) (95% CI) (95% CI) regression)
IRR
(95% ClI)
Magnitude of the diversion problem in the 1.188 %" 1.202 % 1.278% 1.186 "

(1.055, 1.550)

(1.081, 1.302)

Buprenorphine practice characteristics

Delivers buprenorphine treatment in individual
medical practice (vs. no individual practice)

0.996
(0.759, 1.308)

0.806
(-0.628, 1.034)

0.953
(0.640, 1.418)

0.887
(0.756, 1.041)

Payment typology

(0.776, 1.697)

(1.213, 2.711)

Only accepts cash Reference Reference Reference Reference

Accepts private insurance but not Medicaid 1.019 1.348 0.812 1.139
(0.729, 1.423) (0.963, 1.888) (0.450, 1.464) (0.934, 1.388)

Accepts Medicaid 1.148 18147* 0.955 0.992

(0.612, 1.489)

(0.791, 1.244)

patients)

(0.742, 1.572)

(0.632, 1.114)

All other types of payment 0.879 1.684 7 1.328 0.920
(0.367, 2.104) (1.009, 2.811) (0.448, 3.937) (0.556, 1.523)
Current number of buprenorphine patients 1.001 0.996 1.017 1.003"*
(0.998, 1.004) (0.993, 1.000) (1.010, 1.024) (1.000, 1.011)
Years of prescribing buprenorphine 0.942* 0.992 0.894 % 0.994
(0.909, 0.976) (0.962, 1.024) (0.861, 0.929) (0.977,1.011)
Waivered to treat up to 100 patients (vs. 30 1.080 0.839 16417 0.917

(1.159, 2.322)

(0.754, 1.115)

Prescriber characteristics

Medical specialty

Addiction (psychiatry or medicine) 1.063 1.7627* 1.077 0.816
(0.701, 1.611) (1.245, 2.493) (0.674,1.721) (0.665, 1.003)
Psychiatry 0.969 1.817 felaied 0.551 sl 0.901
All other specialties Reference Reference Reference Reference
Member of ASAM/AAAP (vs member of 1.044 1556 %+ 1.012 1.358 7
nelther) (0.713, 1529) (1.04_2Y 2322) (0.680, 1506) (1'173Y 1573)
Age 0.991 1.000 0.992 1.003
(0.977, 1.006) (0.991, 1.009) (0.975, 1.009) (0.996, 1.011)
Female (vs. male) 1.081 1.267 1.270 0.937
(0.761, 1.535) (0.949, 1.692) (0.832,1.941) (0.772,1.138)
Non-white (vs. white) 0.541 0.890 07147 1.209
(0.401, 0.730) (0.693, 1.141) (0510, 0.999) (0.953, 1.535)
Constant 748" n/a 4,955 18.495
(3.085, (1.793, 13.690) (10.052,
17.0 34.030)
32)
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Assesses all Frequency of office Always tests urine Percentage of
patients for visits in early screen for patients with

diversion (logistic | treatment (ordinal buprenorphine medication counts
regression) regression) (logistic regression) (negative
AOR AOR AOR binomial
(95% CI) (95% CI) (95% CI) regression)
IRR
(95% ClI)
Threshold 1 nla 0.171 WE nla
(-0.578,
0.919)
Threshold 2 nfa 1.788 WE n/a
(1.105, 2.561)
Notes.
*
p<.05,
Ak
p<.01,

HokA

p<.001 (two-tailed tests).

+
p-value exceeds the false discovery rate (FDR) value for statistical significance when adjusting for multiple comparisons.

AOR = adjusted odds ratio. IRR = incidence rate ratio. Cl = confidence interval. Pooled estimates were calculated from models estimated using 20
imputed datasets (n = 1,174). All models used robust standard errors to adjust for the clustering of prescribers within states. For the model of
frequency of office visits, the thresholds represent estimated cutpoints on the underlying latent variable of office visits. Threshold 1 is the estimated
cutpoint used to differentiate “monthly visits or less” responses from the other two categories when values of the independent variables are zero.
Threshold 2 is the estimated cutpoint that differentiates the groups “monthly visits or less” and “every two weeks” from the “weekly or more”

group when the independent variables are set at zero.
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Ordinal regression model examining prescriber factors and willingness to terminate treatment for concerns of

diversion (N=1,174)

AOR (95% CI)

Diversion-related practices

Assesses all patients for diversion (vs. assesses <100% of patients) 1.229
(0.917 1.647)
Frequency of office visits in early treatment 0.920

(0.797, 1.062)

Always tests urine screen for buprenorphine (vs. does not always test)

1.143
(0.877, 1.490)

Percentage of patients with medication counts

1.006
(1.003, 1.009)

Magnitude of the diversion problem in the community

12127
(1.073, 1.369)

Buprenorphine practice characteristics

Delivers buprenorphine treatment in individual medical practice (vs. not individual practice)

1.067
(0.784, 1.452)

Payment typology

Only accepts cash Reference

Accepts private insurance but not Medicaid 0.934
(0.693, 1.261)

Accepts Medicaid 0.670™*

(0.474,0.947)

All other types of payment 0.723
(0.406, 1.286)

Current number of buprenorphine patients 0.999
(0.997, 1.001)

Years of prescribing buprenorphine 0.980
(0.940, 1.021)

Waivered to treat up to 100 patients (vs. 30 patients) 0.933

(0.712, 1.223)

Prescriber characteristics

Medical specialty

Addiction (psychiatry or medicine)

0.526 "
(0.406, 0.682)

Psychiatry 0.714 *x
(0.558, 0.914)
All other specialties Reference
Member of ASAM/AAAP (vs member of neither) 0.859

(0.670, 1.100)

Age 1.007
(0.995, 1.018)

Female (vs. male) 1.199
(0.942, 1.527)

Non-white (vs. white) 1.280

(0.963, 1.702)
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AOR (95% ClI)

Threshold 1 -3.700 (—4.499, —2.900)
Threshold 2 -2.115 (-2.806, —1.425)
Threshold 3 -1.209 (-1.870, —0.549)
Threshold 4 0.259 (-0.451, 0.970)

Notes.

*

p<.05,

Aok

p<.01,

HokAk

p<.001 (two-tailed tests).

pvalue exceeds the false discovery rate (FDR) value for statistical significance when adjusting for multiple comparisons.

AOR = adjusted proportional odds ratio. Cl = confidence interval. Responses to this dependent variable were 1=strongly disagree, 2=disagree,
3=neither agree nor disagree, 4=agree, and 5=strongly agree. The model was estimated using the logit version of the ordinal regression model with
robust standard errors to adjust for the clustering of prescribers within states. Thresholds represent estimated cutpoints on the underlying latent
variable of willingness to terminate patients. Threshold 1 is the estimated cutpoint used to differentiate “strongly disagree” responses from all other
categories when values of the independent variables are zero. Threshold 2 is the estimated cutpoint that differentiates the groups “strongly
disagree” and “disagree” from the remaining three groups when the independent variables are set at zero. Similar logic applies to Threshold 3
(“strongly disagree, “disagree” and “neither” vs. “agree” and “strongly agree) and Threshold 4 (“strongly disagree, “disagree,” “neither,” and
“agree vs. “strongly agree). Pooled estimates were calculated from models estimated using 20 imputed datasets (n=1,174).
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