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Policy Points:

� Buprenorphine is an effective opioid dependence treatment that has
expanded access to care since its 2002 approval, but it can only be pre-
scribed by physicians waivered to treat a limited number of individuals.

� We examined the impact of 2006 legislation that increased waivered
physician patient limits from 30 to 100 on buprenorphine use, and
found that 100-patient-waivered physicians were significantly associ-
ated with growth in buprenorphine use, with no such relationship for
30-patient-waivered physicians.

� Policies relaxing patient limits may be more effective in increasing
buprenorphine use than alternatives such as opening new substance
abuse treatment facilities or increasing the overall number of waivered
physicians.

Context: Opioid use disorders are a significant public health problem. In 2002,
the FDA approved buprenorphine as an opioid use disorder treatment when
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prescribed by waivered physicians who were limited to treating 30 patients at a
time. In 2006, federal legislation raised this number to 100 patients. Although
federal legislators are considering increasing these limits further and expanding
prescribing privileges to nonphysicians, little information is available regarding
the impact of such changes on buprenorphine use. We therefore examined the
impact of the 2006 legislation—as well as the association between urban and
rural waivered physicians, opioid treatment programs, and substance abuse
treatment facilities—on buprenorphine distributed per capita over the past
decade.

Methods: Using 2004-2011 state-level data on buprenorphine dispensed and
county-level data on the number of buprenorphine-waivered physicians and
substance abuse treatment facilities using buprenorphine, we estimated a mul-
tivariate ordinary least squares regression model with state fixed effects of a
state’s annual total buprenorphine dispensed per capita as a function of the
state’s number of buprenorphine providers.

Findings: The amount of buprenorphine dispensed has been increasing at
a greater rate than the number of buprenorphine providers. The number of
physicians waivered to treat 100 patients with buprenorphine in both rural and
urban settings was significantly associated with increased amounts of buprenor-
phine dispensed per capita. There was no significant association in the growth
of buprenorphine distributed and the number of physicians with 30-patient
waivers.

Conclusions: The greater amounts of buprenorphine dispensed are consistent
with the potentially greater use of opioid agonists for opioid use disorder
treatment, though they also make their misuse more likely. The changes after
the 2006 legislation suggest that policies focused on increasing the number
of patients that a single waivered physician could safely and effectively treat
could be more effective in increasing buprenorphine use than would alternatives
such as opening new substance abuse treatment facilities or raising the overall
number of waivered physicians.

Keywords: opioid-related disorders, health policy, substance abuse treatment,
buprenorphine.

I n the United States, opioid use disorders are a significant
public health problem, estimated to affect more than 2 million
individuals.1 Opioid overdoses are one of the leading causes of deaths

by injury in the United States,2 and in 2009, the annual societal costs
of prescription and illicit opioid abuse, including lost productivity and
health care costs, were estimated to be $55.7 billion.3 The opioid agonist
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medications methadone and buprenorphine are effective treatments,4-15

and their more widespread use could substantially mitigate the negative
health and societal effects of opioid use disorder.16 Most individuals who
might benefit from these medications, however, do not receive them,17,18

which is the reason for the recent efforts to expand their use.16

Opioid treatment programs, the only licensed providers of methadone,
are located predominantly in urban areas19,20 and usually require patients
to take methadone at a clinic, which is difficult for many individuals. The
Drug Addiction Treatment Act of 2000 (DATA2000) allowed Schedule
III-V medications approved by the US Food and Drug Administration
(FDA), such as buprenorphine opioid agonists available as buprenor-
phine or buprenorphine/naloxone formulations (hereafter referred to as
“buprenorphine”) to be prescribed for the treatment of opioid depen-
dence, a move that was welcomed as an opportunity to increase access
to opioid agonist therapy.18,21 Under DATA2000, physicians (hereafter
referred to as “waivered physicians”) who completed an approved course
or who had a board certification in addiction medicine or addiction psy-
chiatry were waivered from the special registration requirements in the
Controlled Substances Act. Accordingly, they were permitted to pre-
scribe medications such as buprenorphine for up to 30 patients at any
one time. The Office of National Drug Control Policy Reauthorization
Act of 2006 modified the restrictions to grant approval for treating up to
100 patients at a time to office-based physicians who had been waivered
for at least a year, who were currently treating patients with buprenor-
phine, and who had applied for the higher patient limit. Office-based
buprenorphine treatment by waivered physicians, by physicians work-
ing in non-methadone-dispensing substance abuse treatment facilities,
or by opioid treatment programs22 could provide access to opioid ago-
nist therapy for patients who would not or could not routinely attend
opioid treatment programs for geographical, ideological, or practical
considerations.12,23

Since buprenorphine’s approval, its availability from an increas-
ing number of waivered physicians and substance abuse treat-
ment facilities21,24-32 has raised the number of individuals receiving
buprenorphine19,33-38 and often for the longer durations associated with
improved outcomes.39 We are unaware, however, of studies examining
the relative impact of waivered physicians vis-à-vis treatment facilities
regarding the overall amount of buprenorphine being dispensed across
treatment systems and payers, or to what extent the distribution of
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buprenorphine to patients may be influenced by the number of patients
a physician is allowed to treat at one time with buprenorphine.

Policymakers are again considering facilitating access to buprenor-
phine by means of legislation (Recovery Enhancement for Addiction
Treatment Act of 2015) that would increase the number of patients
that a waivered physician could treat with buprenorphine and allow
prescribing by nonphysicians registered with the Drug Enforcement
Administration (DEA). In this article, we examine the influence of the
2006 legislation between 2004 and 2011, specifically the relationship
between the amount of buprenorphine that each state dispenses annually
per capita and the number of physicians waivered to treat up to 100 pa-
tients at a time with buprenorphine, the number of physicians waivered
to treat up to 30 patients at a time with buprenorphine, the number of
methadone-dispensing opioid treatment programs treating individuals
receiving buprenorphine, and the number of non-methadone-
dispensing substance abuse treatment facilities treating individuals
receiving buprenorphine (all these are per capita). Given recent findings
that suggest substantial rural-urban differences in the distribution
of waivered physicians40 and opioid agonist treatment patterns,33 we
hypothesized that the amount of buprenorphine dispensed by providers
in urban and rural counties would be significantly different.

Methods

Data and Variables

We used the DEA’s Automation of Reports and Consolidated Orders
System (ARCOS) data to obtain the number of grams of buprenor-
phine dispensed in each state for each year from 2004 to 2011. We
found the number of waivered physicians in each state, and whether
they were waivered to treat up to 30 or 100 patients, from the Sub-
stance Abuse and Mental Health Services Administration’s Buprenor-
phine Waiver Notification System, which contains information about
all buprenorphine-waivered physicians. Buprenorphine-waivered physi-
cians who were permitted to prescribe buprenorphine for up to 100
patients at a time were categorized as 100-patient-waivered physicians,
and physicians permitted to prescribe buprenorphine for up to 30 pa-
tients at a time were categorized as 30-patient-waivered physicians.
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We used the National Survey of Substance Abuse Treatment Services
(N-SSATS), an annual survey of all substance abuse treatment facilities
in the United States, to identify methadone-dispensing opioid treatment
programs and non-methadone-dispensing substance abuse treatment fa-
cilities in each state treating patients with buprenorphine. In 2007, the
N-SSATS collected information about buprenorphine use from opioid
treatment programs but not from substance abuse treatment facilities.
Therefore, we used data on buprenorphine provision in substance abuse
treatment facilities from the 2004-2006 and 2008-2011 N-SSATS to
impute substance abuse treatment facilities’ use of buprenorphine in
2007. We consulted the Rural-Urban Continuum Codes41 (RUCC) from
the Area Resource File (ARF) to categorize the urbanization of all coun-
ties containing a buprenorphine provider (waivered physician, opioid
treatment programs, or substance abuse treatment facilities). Providers
in non-metro counties not adjacent to a metro area, non-metro counties
with fewer than 2,500 residents, and rural counties were identified as ru-
ral providers; providers located in metro counties or non-metro/nonrural
counties adjacent to a metro county were categorized as urban providers.
The RAND Institutional Review Board approved the study.

Analysis

We first calculated the number of urban and rural 100-patient-waivered
physicians, 30-patient-waivered physicians, opioid treatment programs,
and substance abuse treatment facilities in each state and year from
2004 through 2011 and matched this to information regarding the
total grams of buprenorphine dispensed in each state and year. Us-
ing the state-year as the unit of analysis, we specified a multivariate
weighted ordinary least squares regression model of a state’s annual total
buprenorphine dispensed per 10,000 state residents (hereafter referred
to as “per capita”) as a function of the state’s number of buprenorphine
providers per capita, by type of provider (100-patient-waivered physi-
cians, 30-patient-waivered physicians, opioid treatment programs, and
substance abuse treatment facilities) per capita. We normalized the data
by 10,000 state residents to account for the fact that the population to-
tals by state differed substantially. We estimated weighted least squares
with state-level population weights to account for possible differences
in the variance of the error terms (heteroskedasticity) across states that
might be caused by state-level population size. The state’s annual total
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buprenorphine dispensed is the sum of buprenorphine dispensed across
all providers in that year. By exploiting the variation in the number
of buprenorphine providers over time and within states, we used the
model to estimate the amount of buprenorphine that each provider type
contributed to the total.

The substantial differences in the availability of opioid treatment
programs and substance abuse treatment facilities by urban-rural status
suggest that the role of 100-patient-waivered physicians and 30-patient-
waivered physicians may be different in these settings. Accordingly, we
specified the model with interactions of provider type by urban-rural sta-
tus. We excluded rural opioid treatment programs and rural substance
abuse treatment facilities, however, because there were very few such
facilities, their estimates were imprecise, and they affected neither the
substantive nor the statistical significance of other included variables.
Because buprenorphine was approved in 2002 and its use grew substan-
tially thereafter, we allowed for time trends by admitting a set of time
indicator main effects as well as time indicator interactions with each
provider-type variable. Thus, the intensities of treatment are estimated
separately for each year in the study period. We also included state in-
dicators to account for time-invariant, idiosyncratic differences across
states. To verify the robustness of our analytic approach, we estimated
several different alternative models, including models with and without
normalization for state population size, weighted and unweighted by
the state’s population size, and GEE models with various assumptions
about the correlation structures or the error terms. We found that the
main results were substantively unchanged and were very robust for
alternative specifications and modeling assumptions.

Results

From 2004 to 2011, the number of all types of buprenorphine providers
rose with the substantial increase in buprenorphine dispensed over that
period. The total number of waivered physicians (Table 1) also went
up dramatically, from 3,293 waivered physicians in 2004 to 20,410
waivered physicians in 2011. Over that period, there was a slightly
greater percentage increase in the number of waivered physicians in rural
counties compared with those in urban counties, with 27.1 waivered
physicians in urban counties for each waivered physician in a rural county
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in 2004, decreasing to 23.0 waivered physicians in urban counties for
each waivered physician in a rural county in 2011. The number of opioid
treatment programs and substance abuse treatment facilities treating
patients with buprenorphine also rose during that period, and by 2011,
30.7% of opioid treatment programs (n = 348) and 11.6% of substance
abuse treatment facilities (n = 1,241) provided buprenorphine.

In contrast to waivered physicians, however, the increase in the num-
ber of opioid treatment programs and substance abuse treatment fa-
cilities providing buprenorphine was greater in urban than in rural
counties. In 2004, 6.9 opioid treatment programs in urban counties
provided buprenorphine for each rural opioid treatment program, and
8.8 substance abuse treatment facilities in urban counties provided
buprenorphine for each rural substance abuse treatment facility. By 2011,
the number of opioid treatment programs in urban counties providing
buprenorphine had risen to 11.4 for each opioid treatment program in a
rural county, and the number of substance abuse treatment facilities in ur-
ban counties providing buprenorphine had risen to 9.5 for each substance
abuse treatment facility in a rural county. Therefore, despite the overall
increase in the number of buprenorphine providers, there were relatively
few rural providers in 2011, with a total of 118 buprenorphine-providing
substance abuse treatment facilities, 28 buprenorphine-providing opi-
oid treatment programs, and 852 waivered physicians in the nation’s
1,231 rural counties. As Table 2 shows, the mean number of 30-patient-
waivered physicians per capita is much higher than the number of 100-
patient-waivered physicians per capita, buprenorphine-providing opioid
treatment programs per capita, and buprenorphine-providing substance
abuse treatment facilities per capita.

In a multivariate regression examining the amount of buprenor-
phine dispensed (in grams per capita per year), we found that 100-
patient-waivered physicians had a greater positive impact than did 30-
patient-waivered physicians, opioid treatment programs, or substance
abuse treatment facilities. Since the 2006 legislation first allowing 100-
patient-waivered physicians, urban 100-patient-waivered physicians per
capita have been significantly (p < 0.001, 2007-2011, inclusive) associ-
ated with greater amounts of buprenorphine per capita dispensed, with
each additional urban 100-patient-waivered physician per capita associ-
ated with an additional 211 grams of buprenorphine dispensed per capita
in 2007, rising to an additional 400 grams of buprenorphine dispensed
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Table 2. Summary Statistics of Buprenorphine Dispensed and Buprenor-
phine Providers per 10,000 Population During the Study Period (2004-
2011)

Mean SD Min Max

Buprenorphine dispensed per 10K
population (grams)

31.05 37.75 0.14 226.55

Urban 100-patient-waivered
physicians per 10K population

0.073 0.095 0.000 0.527

Rural 100-patient-waivered
physicians per 10K population

0.008 0.023 0.000 0.224

Urban 30-patient-waivered physicians
per 10K population

0.305 0.263 0.014 1.437

Rural 30-patient-waivered physicians
per 10K population

0.042 0.095 0.000 0.692

Urban opioid treatment programs
with patients receiving
buprenorphine per 10K population

0.008 0.011 0.000 0.085

Rural opioid treatment programs with
patients receiving buprenorphine
per 10K population

0.002 0.007 0.000 0.080

Urban substance abuse treatment
facilities with patients receiving
buprenorphine per 10K population

0.021 0.029 0.000 0.233

Rural substance abuse treatment
facilities with patients receiving
buprenorphine per 10K population

0.007 0.020 0.000 0.161

per capita in 2011 (Table 3). Rural 100-patient-waivered physicians
were also significantly associated (p < 0.05, 2008-2011) with higher
amounts of buprenorphine per capita being dispensed within a state. In
the case of rural counties, each additional 100-patient-waivered physi-
cian per capita was associated with an additional 501 grams of additional
buprenorphine per capita dispensed in 2011.

The relationship between 30-patient-waivered physicians and
buprenorphine per capita dispensed was substantially different from
that observed for the 100-patient-waivered physicians, suggesting that
30-patient-waivered physicians are not as important as contributors
to the growth in the distribution of buprenorphine. The number of
rural 30-patient-waivered physicians per capita was significantly associ-
ated with more buprenorphine per capita dispensed in 2006, 2009, and
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Table 3. Association Between Buprenorphine Dispensed and Buprenor-
phine Provider Type per 10,000 Residents

Estimated Marginal
Effect of Number of

Providers of Each
Type on Grams of

Buprenorphine per 95% Confidence
Capita Dispensed Interval

Urban 100-patient-waivered
physicians per capita
2007 211.2 (130.28, 292.1)***
2008 360.06 (288.10, 432.0)***
2009 380.37 (328.86, 431.9)***
2010 415.55 (370.54, 460.6)***
2011 400.11 (363.00, 437.2)***

Rural 100-patient-waivered
physicians per capita
2007 494.12 (−11.62, 999.9)
2008 474.01 (79.64, 868.4)*
2009 472.61 (273.18, 672.0)***
2010 516.33 (331.08, 701.6)***
2011 501.33 (337.75, 664.9)***

Urban 30-patient-waivered
physicians per capita
2004 7.17 (-55.36, 69.7)
2005 26.89 (−12.91, 66.7)
2006 38.28 (9.90, 66.7)**
2007 4.33 (−27.94, 36.6)
2008 −17.78 (−44.94, 9.4)
2009 −25.37 (−49.13, −1.6)*
2010 −45.06 (−68.12, −22.0)***
2011 −44.83 (−65.12, −24.5)***

Rural 30-patient-waivered
physicians per capita
2004 153.6 (−74.34, 381.5)
2005 106.14 (−26.06, 238.4)
2006 107.6 (6.79, 208.4)*

Continued
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Table 3. Continued

Estimated Marginal
Effect of Number of

Providers of Each
Type on Grams of

Buprenorphine per 95% Confidence
Capita Dispensed Interval

2007 77.48 (−52.36, 207.3)
2008 117.21 (−1.34, 235.8)
2009 127.49 (34.37, 220.6)**
2010 118.59 (24.47, 212.7)*
2011 44.13 (−54.82, 143.1)

Urban opioid treatment
programs with patients
receiving
buprenorphine per
capita
2004 9.41 (−444.26, 463.1)
2005 −65.08 (−656.31, 526.1)
2006 −267.53 (−753.29, 218.2)
2007 −84.57 (−382.60, 213.5)
2008 −119.62 (−427.60, 188.4)
2009 −26.45 (−323.00, 270.1)
2010 160.82 (−173.53, 495.2)
2011 32.62 (−271.95, 337.2)

Urban substance abuse
treatment facilities
with patients receiving
buprenorphine per
capita
2004 −28.13 (−410.25, 354.0)
2005 −41.19 (−320.63, 238.3)
2006 2.05 (−218.24, 222.3)
2007 −25.73 (−189.37, 137.9)
2008 15.7 (−126.13, 157.5)
2009 16.26 (−113.96, 146.5)
2010 13.58 (−94.80, 122.0)
2011 −20.78 (−126.96, 85.4)

Continued
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Table 3. Continued

Estimated Marginal
Effect of Number of

Providers of Each
Type on Grams of

Buprenorphine per 95% Confidence
Capita Dispensed Interval

Year
2005 −0.75 (−4.94, 3.5)
2006 −0.9 (−5.25, 3.5)
2007 −0.95 (−5.63, 3.7)
2008 0 (−4.84, 4.8)
2009 0.15 (−4.77, 5.1)
2010 −0.47 (−5.41, 4.5)
2011 3.65 (−1.27, 8.6)

Dependent variable: grams of buprenorphine per capita per state.
*p < 0.05, **p < 0.01, ***p < 0.001

2010 (p < 0.05 in each year) (Table 3). The number of urban 30-patient-
waivered physicians per capita was significantly associated with more
buprenorphine being dispensed in 2006 (p < 0.01) and with modest
reductions in buprenorphine per capita dispensed in 2009-2011 (p <

0.05 in each year) (Table 3). Neither buprenorphine-dispensing urban
opioid treatment programs per capita nor buprenorphine-dispensing ur-
ban non-methadone-dispensing substance abuse treatment facilities per
capita were significantly associated with the amount of buprenorphine
per capita dispensed.

Discussion

The amount of buprenorphine dispensed and the number of buprenor-
phine providers of all types rose substantially between 2004 and
2011, consistent with a range of studies finding an increase in
buprenorphine-waivered providers, substance abuse treatment facilities
using buprenorphine, and patients receiving buprenorphine.19,25 Our
findings, however, suggest that the greatest impact on the amount of
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buprenorphine being dispensed came from waivered physicians able to
treat up to 100 patients with buprenorphine. The 2006 legislation al-
lowing appropriately waivered physicians to treat more patients appears
to have contributed to a substantial increase in the use of buprenorphine,
which is encouraging at a time when a recent spike in heroin and il-
licit prescription opioid painkiller use42 has reinforced the importance
of facilitating access to effective opioid agonist therapies.4,43,44 At the
same time, more widely available buprenorphine can also have signif-
icant downsides, including medical emergencies due to ingestion by
children,45-48 diversion, and illicit use.49-52 More research is needed to
better understand the relationship between greater access to buprenor-
phine, greater engagement in appropriate opioid agonist treatment, and
a higher number of negative consequences associated with the more
widespread availability of buprenorphine.

For the years following the 2006 legislation, we found that 100-
patient-waivered physicians were significantly associated with greater
amounts of buprenorphine per capita dispensed. Because the recom-
mended daily dose of buprenorphine for treating opioid use disorders
is 16mg/day, with a maximum of 24mg/day53 (5.8 to 8.8 grams per
year), our findings indicate that 24 (in 2007) to 45 (in 2011) additional
patients received buprenorphine treatment per 100-patient-waivered ur-
ban physician, assuming these physicians prescribed on the higher end
of the daily dosage and individuals were treated for an entire year. For
rural areas, assuming that waivered physicians prescribed on the higher
end of the recommended daily dosage, our findings indicate that 57
additional patients received buprenorphine treatment per 100-patient-
waivered rural physician. The number of additional patients receiving
buprenorphine treatment could feasibly be even higher if average pa-
tient daily dosages were lower or the duration of treatment were shorter,
although we should note that a longer duration of treatment has been
associated with improved clinical outcomes in individuals receiving
buprenorphine.54

In contrast, despite the substantial increase in the number of 30-
patient-waivered physicians in both urban and rural areas, our findings
regarding the relationship between 30-patient-waivered physicians and
the amount of buprenorphine dispensed in recent years suggest that
many of the physicians waivered to treat 30 patients may actually be
treating few or no patients with buprenorphine, which is consistent with
earlier research findings.36,55-57 A variety of factors extending beyond the
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DEA certification process could influence a physician’s decision about
whether to treat patients with buprenorphine. Some physicians may ob-
tain waivers as part of their residency or fellowship training experience,
particularly in urban areas in which these programs are predominantly
located, but do not plan to provide buprenorphine after training comple-
tion. Physicians may be less likely to prescribe buprenorphine owing to
the increased scrutiny of the DEA in the auditing of medical records,58,59

the importance of closely monitoring patients for potential relapse or
diversion of medication,60 and the stigma associated with treating in-
dividuals with opioid use disorders,61 as well as patients’ own histories
and readiness for treatment.

State policies with respect to buprenorphine are complex,62 as
some state Medicaid programs may be implementing policies intended
to enhance access to buprenorphine63 while simultaneously imple-
menting policies limiting the duration or dosage of buprenorphine
treatment.19 Low insurance reimbursement rates for services associ-
ated with buprenorphine prescribing, such as office visits and urine
drug screens, may also discourage some physicians from prescribing
buprenorphine and encourage other physicians to accept cash in addi-
tion to or instead of insurance for buprenorphine treatment. Accepting
cash allows physicians to expand treatment to uninsured individuals or
those preferring not to have an insurance record of their treatment; such
practices, however, have been associated with poorer quality care.64

Some combination of these factors, and the likelihood that many of
the most active buprenorphine-prescribing physicians sought approval
to treat 100 patients, may help explain our finding a statistically sig-
nificant negative association in 2009-2011 between the number of ur-
ban 30-patient-waivered physicians and the amount of buprenorphine
dispensed. To enhance policymakers’ and payers’ ability to more effec-
tively and efficiently increase office-based physicians’ appropriate use of
buprenorphine, we need more research to better understand the com-
plex influences on waivered physicians’ decisions regarding the number
of patients to treat with buprenorphine, as well as the factors that help
physicians do so safely and effectively.

We found that the number of methadone-dispensing urban opioid
treatment programs and non-methadone-dispensing substance abuse
treatment facilities dispensing buprenorphine per capita was not as-
sociated with significantly more buprenorphine per capita dispensed.
Many substance abuse treatment facilities have historically had a
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nonmedication bias,65 and even in locations in which such facilities
have started to use buprenorphine, there may be a continued reluctance
to use opioid agonist medications with more than a few patients. Perhaps
some individuals who can easily access an opioid treatment program pre-
fer the support and additional structure that come with receiving their
methadone daily at an opioid treatment program rather than receiving
a prescription for buprenorphine. Some patients with greater opioid de-
pendence may also feel more comfortable taking methadone and may
have better clinical outcomes.4 Or opioid treatment programs may be
more inclined to provide methadone rather than buprenorphine because
their infrastructure and business model may rely on the services associ-
ated with dispensing methadone to a sufficient number of individuals.

Our findings must be considered in the context of our study’s limita-
tions. Most important, even though we documented substantial growth
in the number of all types of buprenorphine providers and the grams
of buprenorphine dispensed, we were unable to assess the clinical im-
pact of more providers or more grams of buprenorphine dispensed.
Specifically, we do not know the mean number of individuals receiving
buprenorphine for opioid use disorders for any of the provider types,
the buprenorphine dosages that these individuals receive, or the dura-
tion of their buprenorphine treatment, nor do we know which waivered
and credentialed physicians are not prescribing buprenorphine.24,34,55

We can speculate that the greater amounts of dispensed buprenorphine
are likely associated with the treatment of more individuals for longer
periods and that those physicians who have sought a waiver to treat up
to 100 patients are likely treating more individuals than are physicians
waivered to treat 30 patients. But further research is needed to better
understand the number of individuals that each type of buprenorphine
provider is actually treating, as well as the nature and quality of that
treatment.

We sought to translate grams of buprenorphine into the potential
number of individuals treated with buprenorphine in a year to provide
a greater clinical context for our analysis and findings, as we are aware
that because of the tremendous variation in how buprenorphine is used,
the calculation would be, at best, a rough guide. We recognize that most
patients likely receive daily dosages of less than 24 milligrams and that
the duration of treatment for most is less than 365 days.66,67 For that
reason, our estimate of the number of additional patients represented
by the greater number of grams of buprenorphine dispensed is probably
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quite conservative. We also do not know to what extent the dispensed
buprenorphine is being used for purposes other than the treatment of
opioid use disorders, such as for treatment of pain or detoxification, or
is being diverted for illicit use.

Despite these limitations, our findings offer important information
about the dispensation of buprenorphine in recent years, clearly demon-
strating that the amount of buprenorphine being dispensed has grown
more rapidly than the number of buprenorphine providers in recent
years, as well as showing substantial differences among different types
of providers in the amount of buprenorphine per capita dispensed. Our
finding regarding the impact of earlier legislation that relaxed the cap
on the number of patients who can be treated concurrently by a waivered
physician, which resulted in approximately 25% of waivered physicians
being able to treat up to 100 patients, is particularly timely in light of
recent data showing that approximately 10% of all waivered physicians
in one state are concurrently treating 80 or more Medicaid patients with
buprenorphine.57

While there have been efforts to increase the number of waivered
physicians, our findings suggest that one alternative might be to focus
on increasing the number of patients that a single waivered physician
could safely and effectively treat. This might involve modifications to the
process of assessing the physicians’ knowledge and competency before
allowing them to treat up to 100 patients, enhancing reimbursement
for more frequent group sessions, offering medical-home approaches
to treatment and to point-of-care urine drug testing, enabling either
mental health or medical health practitioners to be colocated where
buprenorphine is prescribed, providing mentoring systems and/or access
to a “champion” to assist in difficult patient care situations, offering
more advanced training in buprenorphine care, and facilitating access
to and collaboration with more advanced addiction specialty services.36

Given that at least some physicians waivered to treat up to 100 patients
appear to be practicing at or near their patient limit,57 these changes
might also involve further relaxation in patient limits. Such a policy
change would apply primarily to physicians practicing at or near the
cap and would work only if such physicians were interested and able
to safely and effectively treat more patients. Such efforts might have a
disproportionately positive impact in rural communities that are often
without a methadone-dispensing opioid treatment program, in which
the number of waivered physicians plays a more significant role in
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access to opioid agonist treatment.68 While facilitating greater access to
effective pharmacotherapy for opioid use disorder is only one component
of an effective response to the public health challenges posed by illicit
opioid use, it is a particularly important one to pursue at a time when
health care reforms and mental health and substance abuse parity efforts
present an opportunity for many more individuals to take advantage of
such effective treatment for a pressing public health issue.

References

1. Office of Applied Studies SAMHSA. The DASIS report. The na-
tional survey of substance abuse treatment services (N-SSATS).
2012. http://www.oas.samhsa.gov/2k3/NSSATS/NSSATS.pdf. Ac-
cessed June 23, 2013.

2. Murphy S, Xu J, Kochanek K. Deaths: final data for 2010. Natl
Vital Stat Rep. 2013;61(4).

3. Birnbaum HG, White AG, Schiller M, Waldman T, Cleveland JM,
Roland CL. Societal costs of prescription opioid abuse, dependence,
and misuse in the United States. Pain Med. 2011;12(4):657-667.

4. Mattick RP, Kimber J, Breen C, Davoli M. Buprenorphine main-
tenance versus placebo or methadone maintenance for opioid de-
pendence. Cochrane Database Syst Rev. 2008(2).

5. National Institute on Drug Abuse. Principles of Effective Treatment
for Criminal Justice Populations. Rockville, MD: National Institute
on Drug Abuse; 2006.

6. National Institute on Drug Abuse National Quality Forum.
Evidence-Based Treatment Practices for Substance Use Disorders: Work-
shop Proceedings. Washington, DC: National Institute on Drug
Abuse; 2005.

7. Volkow ND. NIDA at 30: committed to scientific solu-
tions for drug addiction problems. NIDA Notes. 2004.
http://www.drugabuse.gov/NIDA_notes/NNvol19N1/DirRep.
Accessed January 15, 2007.

8. Fiellin DA, Pantalon MV, Chawarski MC, et al. Counseling plus
buprenorphine-naloxone maintenance therapy for opioid depen-
dence. N Engl J Med. 2006;355(4):365-374.

9. Kakko J, Svanborg KD, Kreek MJ, Heilig M. 1-year retention
and social function after buprenorphine-assisted relapse preven-
tion treatment for heroin dependence in Sweden: a randomised,
placebo-controlled trial. Lancet. 2003;361(9358):662-668.

10. National Consensus Development Panel. Effective medical treat-
ment of opiate addiction. JAMA. 1998;280(22):1936-1943.



578 B.D. Stein et al.

11. Ball J, Ross A. The Effectiveness of Methadone Maintenance Treatment:
Patients, Programs, Services, and Outcome. New York, NY: Springer-
Verlag; 1991.

12. Fiellin DA, O’Connor PG. Clinical practice. Office-based
treatment of opioid-dependent patients. N Engl J Med.
2002;347(11):817-823.

13. Fudala PJ, Bridge TP, Herbert S, et al. Office-based treatment of
opiate addiction with a sublingual-tablet formulation of buprenor-
phine and naloxone. N Engl J Med. 2003;349(10):949-958.

14. Sees KL, Delucchi KL, Masson C, et al. Methadone mainte-
nance vs 180-day psychosocially enriched detoxification for treat-
ment of opioid dependence: a randomized controlled trial. JAMA.
2000;283(10):1303-1310.

15. Johnson RE, Chutuape MA, Strain EC, Walsh SL, Stitzer ML,
Bigelow GE. A comparison of levomethadyl acetate, buprenor-
phine, and methadone for opioid dependence. N Engl J Med.
2000;343(18):1290-1297.

16. Volkow ND, Frieden TR, Hyde PS, Cha SS. Medication-assisted
therapies—tackling the opioid-overdose epidemic. N Engl J Med.
2014;370(22):2063-2066.

17. American Methadone Treatment Association. Methadone Mainte-
nance Program and Patient Census in the US. New York, NY: Amer-
ican Methadone Treatment Association; 1998.

18. O’Brien CP. A 50-year-old woman addicted to heroin: review of
treatment of heroin addiction. JAMA. 2008;300(3):314-321.

19. Clark RE, Samnaliev M, Baxter JD, Leung GY. The evidence
doesn’t justify steps by state Medicaid programs to restrict opioid
addiction treatment with buprenorphine. Health Aff (Millwood).
2011;30(8):1425-1433.

20. US Department of Health and Human Services, Center for Sub-
stance Abuse Treatment, Substance Abuse and Mental Health
Services Administration. The determinations report: a report on
the physician waiver program established by the Drug Addic-
tion Treatment Act of 2000 (“DATA”). Rockville, MD: Center for
Substance Abuse Treatment, Substance Abuse and Mental Health
Services Administration; 2006.

21. Ducharme L, Abraham A. State policy influence on the early dif-
fusion of buprenorphine in community treatment programs. Subst
Abuse Treatment Prev Policy. 2008;3(1):17-27.

22. Substance Abuse and Mental Health Services Administration, De-
partment of Health and Human Services. Opioid drugs in mainte-
nance and detoxification treatment of opiate addiction; proposed
modification of dispensing restrictions for buprenorphine and



Where Is Buprenorphine Dispensed to Treat Opioid Use Disorders? 579

buprenorphine combination as used in approved opioid treatment
medications. Final rule. Federal Register. 2012;77(235):72752-
72761.

23. Oliva EM, Maisel NC, Gordon AJ, Harris AH. Barriers to use
of pharmacotherapy for addiction disorders and how to overcome
them. Curr Psychiatry Rep. 2011;13(5):374-381.

24. Kissin W, McLeod C, Sonnefeld J, Stanton A. Experiences of a
national sample of qualified addiction specialists who have and
have not prescribed buprenorphine for opioid dependence. J Addict
Dis. 2006;25(4):91.

25. Fiellin DA. The first three years of buprenorphine in the United
States: experience to date and future directions. J Addict Med.
2007;1(2):62-67.

26. Arfken CL, Johanson CE, di Menza S, Schuster CR. Expanding
treatment capacity for opioid dependence with office-based treat-
ment with buprenorphine: national surveys of physicians. J Subst
Abuse Treat. 2010;39(2):96-104.

27. Stein BD, Gordon AJ, Dick AW, et al. Supply of buprenorphine
waivered physicians: the influence of state policies. J Subst Abuse
Treatment. 2015;48(1):104-111.

28. Koch AL, Arfken CL, Schuster CR. Characteristics of US substance
abuse treatment facilities adopting buprenorphine in its initial
stage of availability. Drug Alcohol Dependence. 2006;83:274-278.

29. Ling W, Jacobs P, Hillhouse M, et al. From research to the real
world: buprenorphine in the decade of the Clinical Trials Network.
J Subst Abuse Treatment. 2010;38:S53-S60.

30. Knudsen HK, Abraham AJ, Johnson JA, Roman PM. Buprenor-
phine adoption in the National Drug Abuse Treatment Clinical
Trials Network. J Subst Abuse Treatment. 2009;37(3):307-312.

31. Knudsen HK, Ducharme LJ, Roman PM. Early adoption of
buprenorphine in substance abuse treatment centers: data from the
private and public sectors. J Subst Abuse Treatment. 2006;30(4):363-
373.

32. Ducharme LJ, Roman PM. Opioid treatment programs in the Clin-
ical Trials Network: representativeness and buprenorphine adop-
tion. J Subst Abuse Treatment. 2009;37(1):90-94.

33. Stein BD, Gordon AJ, Sorbero M, Dick AW, Schuster J, Farmer C.
The impact of buprenorphine on treatment of opioid dependence
in a Medicaid population: recent service utilization trends in the
use of buprenorphine and methadone. Drug Alcohol Dependence.
2012;123(1-3):72-78.



580 B.D. Stein et al.

34. Gordon AJ, Trafton JA, Saxon AJ, et al. Implementation of
buprenorphine in the Veterans Health Administration: results of
the first 3 years. Drug Alcohol Dependence. 2007;90(2-3):292-296.

35. Baxter JD, Clark RE, Samnaliev M, Leung GY, Hashemi L. Fac-
tors associated with Medicaid patients’ access to buprenorphine
treatment. J Subst Abuse Treatment. Published online April 2,
2011;41:88-96.

36. Gordon AJ, Kavanagh G, Krumm M, et al. Facilitators and barriers
in implementing buprenorphine in the Veterans Health Adminis-
tration. Psychol Addict Behav. 2011;25(2):215-224.

37. Oliva EM, Trafton JA, Harris AH, Gordon AJ. Trends in opi-
oid agonist therapy in the Veterans Health Administration: is
supply keeping up with demand? Am J Drug Alcohol Abuse.
2013;39(2):103-107.

38. Oliva EM, Harris AH, Trafton JA, Gordon AJ. Receipt of opioid
agonist treatment in the Veterans Health Administration: facility
and patient factors. Drug Alcohol Dependence. 2012;122(3):241-246.

39. Woody GE, Poole SA, Subramaniam G, et al. Extended vs short-
term buprenorphine-naloxone for treatment of opioid-addicted
youth: a randomized trial. JAMA. 2008;300(17):2003-2011.

40. Dick AW, Pacula RL, Gordon AJ, et al. Growth in buprenorphine
waivers for physicians increased potential access to opioid ago-
nist treatment, 2002–11. Health Aff (Millwood). 2015;34(6):1028-
1034.

41. US Department of Agriculture Economic Research Service. 2013
rural-urban continuum codes. http://www.ers.usda.gov/data-
products/rural-urban-continuum-codes.aspx-.VAcgRcVdXOE.
Accessed September 3, 2014.

42. National Institute on Drug Abuse. America’s addiction to opioids:
heroin and prescription drug abuse. http://www.drugabuse.gov/
about-nida/legislative-activities/testimony-to-congress/2014/
americas-addiction-to-opioids-heroin-prescription-drug-abuse.
Accessed December 9, 2014.

43. Mattick RP, Breen C, Kimber J, Davoli M. Methadone main-
tenance therapy versus no opioid replacement therapy for opioid
dependence. Cochrane Database Syst Rev. 2009(3):CD002209.

44. Mattick RP, Ali R, White JM, O’Brien S, Wolk S, Danz C.
Buprenorphine versus methadone maintenance therapy: a random-
ized double-blind trial with 405 opioid-dependent patients. Ad-
diction. 2003;98(4):441-452.

45. Lovegrove MC, Mathew J, Hampp C, Governale L, Wysowski
DK, Budnitz DS. Emergency hospitalizations for unsupervised



Where Is Buprenorphine Dispensed to Treat Opioid Use Disorders? 581

prescription medication ingestions by young children. Pediatrics.
2014;134(4):e1009-1016.

46. Kim HK, Smiddy M, Hoffman RS, Nelson LS. Buprenorphine may
not be as safe as you think: a pediatric fatality from unintentional
exposure. Pediatrics. 2012;130(6):e1700-1703.

47. Martin TC, Rocque MA. Accidental and non-accidental ingestion
of methadone and buprenorphine in childhood: a single center
experience, 1999–2009. Curr Drug Safety. 2011;6(1):12-16.

48. Pedapati EV, Bateman ST. Toddlers requiring pediatric inten-
sive care unit admission following at-home exposure to buprenor-
phine/naloxone. Pediatr Crit Care Med. 2011;12(2):e102-107.

49. Cicero TJ, Ellis MS, Surratt HL, Kurtz SP. Factors contributing
to the rise of buprenorphine misuse: 2008–2013. Drug Alcohol
Dependence. 2014;142:98-104.

50. Johanson CE, Arfken CL, di Menza S, Schuster CR. Diver-
sion and abuse of buprenorphine: findings from national sur-
veys of treatment patients and physicians. Drug Alcohol Dependence.
2012;120(1-3):190-195.

51. Daniulaityte R, Falck R, Carlson RG. Illicit use of buprenorphine
in a community sample of young adult non-medical users of phar-
maceutical opioids. Drug Alcohol Dependence. 2012;122(3):201-207.

52. Lavonas EJ, Severtson SG, Martinez EM, et al. Abuse and diver-
sion of buprenorphine sublingual tablets and film. J Subst Abuse
Treatment. 2014;47(1):27-34.

53. US Food and Drug Administration. NDA 22-410: SUBOXONE R©
(buprenorphine and naloxone) sublingual film CIII; buprenorphine
(opioid partial agonist-antagonist); naloxone (opioid antagonist).
Reference ID: 3496928. Silver Spring, MD; 2014.

54. Fiellin DA, Schottenfeld RS, Cutter CJ, Moore BA, Barry DT,
O’Connor PG. Primary care-based buprenorphine taper vs main-
tenance therapy for prescription opioid dependence: a randomized
clinical trial. JAMA Intern Med. 2014;174(12):1947-1954.

55. Gordon AJ, Liberto J, Granda S, Salmon-Cox S, Andrée T, Mc-
Nicholas L. Outcomes of DATA 2000 certification trainings for
the provision of buprenorphine treatment in the Veterans Health
Administration. Am J Addict. 2008;17(6):459-462.

56. Gordon AJ, Liberto J, Granda S, Salmon-Cox S, Andrée T, Mc-
Nicholas L. Physician training is never a failure. Am J Addict.
2009;18(4):337-338.

57. Sigmon SC. The untapped potential of office-based buprenorphine
treatment. JAMA Psychiatry. 2015;72(4):395.



582 B.D. Stein et al.

58. Walley AY, Alperen JK, Cheng DM, et al. Office-based manage-
ment of opioid dependence with buprenorphine: clinical practices
and barriers. J Gen Intern Med. 2008;23(9):1393-1398.

59. American Psychiatric Association. How to prepare for a visit from
the Drug Enforcement Administration (DEA) regarding buprenor-
phine prescribing. Arlington, VA: American Psychiatric Associa-
tion; 2011.

60. Center for Substance Abuse Treatment. Clinical guidelines for the
use of buprenorphine treatment of opioid addiction. Rockville,
MD: Substance Abuse and Mental Health Services Administration;
2004.

61. Olsen Y, Sharfstein JM. Confronting the stigma of opioid use
disorder—and its treatment. JAMA. 2014;311(14):1393-1394.

62. American Society of Addiction Medicine. State Medicaid reports.
http://www.asam.org/advocacy/aaam/state-medicaid-reports. Ac-
cessed January 22, 2015.

63. Burns RM, Pacula RL, Bauhoff S, et al. Policies related to opioid
agonist therapy for opioid use disorders: the evolution of state
policies from 2004 to 2013. Subst Abus. In press.

64. Wisniewski AM, Dlugosz MR, Blondell RD. Reimbursement
and practice policies among providers of buprenorphine-naloxone
treatment. Subst Abuse. 2013;34(2):105-107.

65. Knudsen HK, Abraham AJ, Roman PM. Adoption and implemen-
tation of medications in addiction treatment programs. J Addict
Med. 2011;5(1):21-27.

66. Clark RE, Baxter JD, Barton BA, Aweh G, O’Connell E, Fisher
WH. The impact of prior authorization on buprenorphine dose,
relapse rates, and cost for Massachusetts Medicaid beneficiaries
with opioid dependence. Health Serv Res. 2014;49(6):1964-1979.

67. Haddad MS, Zelenev A, Altice FL. Integrating buprenorphine
maintenance therapy into federally qualified health centers: real-
world substance abuse treatment outcomes. Drug Alcohol Depen-
dence. 2013;131(1-2):127-135.

68. Stein BD, Dick AW, Sorbero M, et al. Patterns of buprenorphine
use among Medicaid-enrolled individuals with opioid use disor-
ders. Paper presented at: 2014 Addiction Health Services Research
(AHSR) Conference; October 15, 2014; Boston, MA.

Funding/Support: The National Institute on Drug Abuse of the National In-
stitutes of Health (NIH) provided support (award 1R01DA032881-01A1) for
this study.

Conflict of Interest Disclosures: Dr. Stein was previously an employee of Community
Care Behavioral Health Organization, a nonprofit managed behavioral health



Where Is Buprenorphine Dispensed to Treat Opioid Use Disorders? 583

organization that managed the behavioral health services of Medicaid enrollees
in Pennsylvania. Dr. Stein has also served on an advisory board for Otsuka
Pharmaceuticals. Dr. Gordon receives royalties from Cambridge University
Press and UptoDate for work unrelated to this topic. None of the other authors
have any conflicts of interest to disclose.

Acknowledgments: The authors are indebted to Steve Mason of the Substance
Abuse and Mental Health Services Administration for assistance with the
Buprenorphine Waiver Notification System data and to Gina Boyd of the
RAND Corporation for help with the research and manuscript preparation.

Address correspondence to: Bradley D. Stein, RAND Corporation, 4570 Fifth Ave,
Pittsburgh, PA 15213 (email: stein@rand.org).




