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Objective. To examine the roles of facility- and state-level factors in treatment facili-
ties’ adoption and diffusion of pharmaceutical agents used in addiction treatment.
Data Sources. Secondary data from the National Survey of Substance Abuse Treat-
ment Services (N-SSATS), Substance Abuse and Mental Health Services Administra-
tion (SAMHSA), Centers for Medicare and Medicaid Services, Alcohol Policy
Information System, and Kaiser Family Foundation.
Study Design. We estimate ordered logit and multinomial logit models to examine
the relationship of state and treatment facility characteristics to the adoption and diffu-
sion of three pharmaceutical agents over 4 years when each was at a different stage of
adoption or diffusion.
Data Collection. N-SSATS data with facility codes, obtained directly fromSAMHSA,
were linked by state identifiers to the other publicly available, secondary data.
Principal Findings. The analysis confirms the importance of awareness and expo-
sure to the adoption behavior of others, dissemination of information about the feasibil-
ity and effectiveness of innovations, geographical clustering, and licensing and
accreditation in legitimizing facilities’ adoption and continued use of pharmacothera-
pies in addiction treatment.
Conclusions. Policy and administrative levers exist to increase the availability of
pharmaceutical technologies and their continued use by substance abuse treatment
facilities.
Key Words. Substance abuse treatment, diffusion, policy

A substantial body of research confirms the effectiveness of addiction medica-
tions for alcohol and opioid use disorders, yet the adoption of their use in treat-
ment continues at a slow pace (Brown and Flynn 2002; Thomas and McCarty
2004; Knudsen and Roman 2012). In addition, treatment practices are being
strongly influenced by managed care and related economic pressures to limit
services, which further diminishes interest in adopting new evidence-based
practices that are viewed as increasing pressure to “do more with less” (Drake
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et al. 2001; Goldman et al. 2001; Simpson 2002). Research suggests that bar-
riers or supports to transferring research and evidence-based technologies to
practice increasingly operate at policy, environmental, and organizational
levels (e.g., regulatory and financial pressures, insurance coverage, inter-
organizational linkages, organizational climate, staffing and resources, manage-
ment structures, and philosophies) (Backer 1995; Harris and Thomas 2004;
Fuller et al. 2005; Kovas et al. 2007; Simpson, Joe, and Rowan-Szal 2007).

Research that explores the adoption and diffusion of evidence-based
innovations in addiction treatment has largely focused on the application of
alternative methodologies of technology transfer (e.g., staff training) and other
program and staff characteristics associated with adoption and diffusion
(Simpson 2002; Roman, Ducharme, and Knudsen 2006). In this study, we
examine the adoption and diffusion of three evidence-based addiction medi-
cations1 —disulfiram, naltrexone, and buprenorphine—in substance abuse
treatment facilities over time, estimating the influence of state policies and
other external factors, as well as internal treatment facility characteristics.

Each of these three addiction medications varies in terms of the particu-
lar condition it is intended to treat and its stage of adoption. Disulfiram has
been used for decades to treat alcohol dependence; naltrexone was first
approved by the Food and Drug Administration (FDA) in 1984 as a treatment
for opioid dependence and then later (in 1994) as an adjunct to the treatment
of alcohol dependence; and buprenorphine was approved by the FDA for treat-
ment of opioid dependence in 2002. To date, studies of these addiction medi-
cations have focused primarily on treatment programs as the unit of analysis,
exploring the relationships of internal organization characteristics (size, age,
staff education and training, ownership status, affiliations, services, etc.) to the
adoption or use of these medications. Although this research confirms that
treatment facility attributes are important predictors of the use of evidence-
based addiction medications (Roman and Johnson 2002; Fuller et al. 2005;
Knudsen et al. 2005b; Knudsen, Ducharme, and Roman 2006; Roman,
Ducharme, and Knudsen 2006; Ducharme et al. 2007), few studies have
explicitly considered the role of interorganizational and other external profes-
sional, policy, and environmental factors on adoption and diffusion. In addi-
tion, a majority of existing studies use a single cross-section of data in their
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empirical analyses, which, along with limited samples of treatment organiza-
tions, have contributed to some initial conflicting findings in the literature
(Schmidt et al. 2012).

The broader theoretical literature on the adoption and diffusion of inno-
vations identifies important roles for external pressures and environmental
influences, in addition to organizational characteristics (Berry and Berry 1990;
Damanpour 1991; Borins 1998; Rogers 2003). Summarizing key theoretical
tenets, awareness (“early knowing”) and salience of innovations is an impor-
tant first step, and dissemination of evidence showing that the use of an inno-
vation is feasible and effective is critical. Research across substantive areas
suggests that exposure to this type of information and the adoption behavior
of others through direct ties and indirect, structural correspondence (i.e.,
“environmental scanning”) influences the adoption of new practices, with the
threshold for knowledge transfer lower in more collaborative settings. In other
words, the social and communication structures in which treatment organiza-
tions operate and the norms (or patterns of behavior) they establish will affect
the rate of adoption and diffusion (Rogers 2003). Both the number of adopters,
as well as the proximity of adopting entities, also influences the likelihood that
a particular organization will decide to implement an innovation (Walker
1969; Berry and Berry 1990, 1992).

As more organizations adopt over time, social pressures to conform
increase, along with the perceived legitimacy of adopting, which in turn
reduces costs associated with evaluating evidence on technologies. As innova-
tions and related policies gain legitimacy and are adopted in neighboring juris-
dictions, they are more likely to be viewed as viable solutions to problems,
even if politically or socially contentious ( Jensen 2003). States thus have the
potential to play important roles in allocating resources for disseminating
research evidence and in encouraging and legitimizing adoption of addiction
medications, through, for example, their identification on state Medicaid drug
formularies and other Medicaid/managed care policies that promote their use
(Harris and Thomas 2004). Licensing, accreditation, and oversight bodies
likewise have a role in encouraging innovation by requiring evidence of qual-
ity improvement, reinforcing professional norms that support adoption of
innovations, and influencing the capacity-building efforts of potential adopters
(Oser and Roman 2007). Learning over time can also reduce the level of
uncertainty surrounding an innovation and improve conditions for adoption
(Mooney 2001). In addition, third-party initiatives intended to increase inter-
organizational connections and treatment facilities’ familiarity with these med-
ications, such as the Clinical Trials Network, Drug-Free Coalitions, and
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Screening and Brief Intervention efforts, may also hold promise for increasing
their adoption and diffusion (Oser and Roman 2007; Rieckmann, Kovas, and
Rutkowski 2010).

Timing and rate are other elemental variables in the modeling of diffu-
sion of innovations. Among the addiction medications in the time period we
examine, none had reached a “majority” adopters stage, and the adoption
rates of the medications in use longer (disulfiram and naltrexone) leveled off at
relatively low levels. Still, the low or stable year-to-year levels of adoption of
addiction medications obscure variation in facilities’ offering of them over
time. Once a facility has adopted an addiction medication—that is, it reports
offering the medication to patients at the time we observe it in our sample—
what factors contribute to continued availability of this medication at the facil-
ity in subsequent years, or to the adoption of this same medication by other
facilities that were not offering the medication at the time we first observed
them (i.e., diffusion)? Research suggests that the compatibility of innovations
—the degree to which they are believed to be consistent with values, objec-
tives, capabilities, and client needs—and the costs and difficulty of using them
are important determinants of their adoption and continued availability (Rog-
ers 2003).

An important limitation of prior research is a lack of information on pol-
icy and environmental factors and how changes in external factors influence
adoption and diffusion over time. Among the different variables identified
above as important to diffusion (e.g., public policies and incentives for invest-
ments in innovations and their dissemination, monitoring and legitimization,
environmental scanning and interorganizational ties/networks, and other
structural and environmental factors), few studies have constructed measures
of these factors at a level other than the organization/treatment center. For
example, Knudsen and Roman (2004) defined “environmental scanning”
based on treatment center administrators’ estimates of the extent to which
their staff drew their knowledge of treatment innovations from publications
and professional associations. National Treatment Center Study researchers
measured the diffusion of buprenorphine using counselor reports of their
knowledge of the effectiveness of the treatment at single point in time; a “don’t
know” answer was coded as indicating “lack of diffusion” (Knudsen et al.
2005a; Roman, Ducharme, and Knudsen 2006).

Others have also shown how public policies and factors such as
increased cost containment pressures and shifts in ownership and funding
interact with organizational characteristics to influence the internal environ-
ment of substance abuse treatment programs and treatment approaches
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(Zarkin et al. 1995; Schmidt and Weisner 1993; Heinrich and Fournier 2004).
These studies suggest that state governments have the potential to influence
the adoption of addiction medications and increase access to clinically proven,
cost-effective treatments for substance abuse.

DATA ANDMETHODS

We obtained access to 4 years (2002–2005) of data from the National Survey
of Substance Abuse Treatment Services (N-SSATS), which, for these years only,
include facility codes that allow us to track the adoption (observed offering) of
addiction medications by treatment facilities and their diffusion (subsequent
offering by facilities not initially offering the medication) within and across
states over time.2 Since 2002, the N-SSATS has added new questions that
enable us to overcome some limitations of prior research.We use the majority
of facility-level measures as they appear in the original N-SSATS datasets
(comprising a total of more than 54,000 facility observations over the 4-year
study period).

The N-SSATS data were linked with state-level measures of factors iden-
tified as important to adoption and diffusion, including policy-led diffusion,
incentives for investment in innovation (including coverage and financing),
exposure to and legitimization of innovations, the number and proximity of
adopters, interorganizational ties and professional networks, administrative
structures and managerial/technical capacity, compatibility (with norms,
values/culture, resources, etc.), and other environmental (political, social,
and economic) factors. The primary sources for these data are the Centers
for Medicare and Medicaid Services, SAMHSA, Alcohol Policy Information
System, and the Kaiser Family Foundation. Table 1 shows descriptive statis-
tics and data sources for measures included in the models presented in this
study.3

Some recoding was required for several state-level measures, and not
every measure was available for each state. The most common reasons for
missing data were as follows: (1) the measure was not applicable to the state or
the measure indicated the existence of a specific type of state law and the state
did not have any law on the subject or (2) the state did not participate in the
survey used to collect the information. In the first case, we recoded data to
generate measures indicating that a given state had a law prohibiting a particu-
lar policy or allowing an exemption to a policy, whereas “0” in these cases
indicated that the law did not prohibit the policy, did not allow an exemption,
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Table 1: Descriptive Measures and Data Sources for Measures Used in
Analyses

Data Sources Variable Mean SD Min Max

National Survey of
Substance Abuse
Treatment Services

Number of years antabuse
offered

0.687 1.282 0 4

Number of years naltrexone
offered

0.494 1.087 0 4

Number of years
buprenorphine offered

0.205 0.616 0 3

Comprehensive assessment 0.931 0.254 0 1
Group therapy 0.904 0.295 0 1
Individual therapy 0.949 0.221 0 1
Relapse prevention 0.813 0.390 0 1
Outpatient substance abuse
services

0.807 0.395 0 1

Hospital inpatient substance
abuse services

0.078 0.267 0 1

Nonhospital residential
substance abuse services

0.275 0.446 0 1

Uses sliding fee scale 0.637 0.481 0 1
AcceptsMedicare 0.357 0.479 0 1
AcceptsMedicaid 0.549 0.498 0 1
Contracts w/MCOs 0.498 0.500 0 1
% clients treated for alcohol
abuse only

21.533 22.617 0 100

Accredited by JCAHO 0.233 0.423 0 1
Licensed by StateMental
Health Department

0.306 0.461 0 1

Licensed by State Public
Health Department

0.390 0.488 0 1

Licensed by hospital
licensing authority

0.084 0.278 0 1

Midwest 0.240 0.427 0 1
South 0.270 0.444 0 1
West 0.270 0.444 0 1
Primary focus: mental health
services

0.079 0.270 0 1

Primary focus: substance
abuse/mental health mix

0.266 0.442 0 1

Primary focus: general
health care

0.019 0.135 0 1

Primary focus: other 0.014 0.116 0 1
For-profit 0.266 0.442 0 1
Nonprofit 0.592 0.491 0 1

Continued
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or was missing. In the second case, we assigned missing values when no infor-
mation was available on a state policy for any year in a given state.4

Analyses of treatment facilities’ adoption (i.e., offering) of addiction
medications over time in our sample show ranges of 16.3–17.5 percent for
disulfiram, 11.7–12.9 percent for naltrexone, and 5.4–7.8 percent for bupr-
enorphine (the latter for 2003–2005)—see the rows in bold in Table 2. How-
ever, these apparently stable year-to-year rates of offering these medications
mask some variation in facility-level reports of their offering from year to year.

Table 1. Continued

Data Sources Variable Mean SD Min Max

Centers forMedicare
andMedicaid Services

Medicaid state preferred
drug list

0.727 0.445 0 1

Medicaid policy: generics
required

0.806 0.396 0 1

Medicaid policy: lower
generic copays

0.494 0.500 0 1

Medicaid policy: generics on
PDL/formulary

0.367 0.247 0 1.7

Substance Abuse and
Mental Health Services
Administration
(SAMHSA)

Percent state budget spent
on prevention, treatment,
research

0.503 0.500 0 1

Number of drug-free
coaltion grantees

15.432 8.901 1 32

Number of clinical trials
network organizations

4.811 4.783 0 14

Alcohol tax collections for
treatment

0.118 0.323 0 1

Alcohol Policy
Information System

Health insurers must offer
coverage

0.578 0.494 0 1

Cannot impose greater
copayments

0.379 0.485 0 1

Health insurers exempt from
some/all parity provisions

0.055 0.227 0 1

Insurers prohibited from
denying payment of
insurance benefits

0.089 0.285 0 1

SAMHSA Screening and brief
intervention grant

0.291 0.454 0 1

State websites State agency director
appointed by governor

0.288 0.453 0 1

Richard Fording Citizen ideology index* 54.905 11.239 28.24 91.24
GIS computations % of facilities per county

adopting the pharmacotherapy
9.517 13.361 0 100

*Citizen Ideology (2006) by Richard Fording: http://www.uky.edu/~rford/stateideology.html.
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Although it is possible that some of this variation could be attributed to
changes in survey respondents (i.e., who completed the questionnaire each
year), we further investigated this in our analysis.5 For example, in each year
and for each medication, a nonnegligible fraction (28–42 percent) of facilities
that were offering a given medication in the prior year did not report offering
it in the subsequent year (see Table 2 again). Disulfiram has been available the
longest and appears to be the most stable of the three medications in terms of
the number of facilities that continue to offer it from year to year (approxi-
mately 70 percent). Although Table 2 shows that the fraction of treatment
facilities that are new adopters from year to year is more variable, we also
observe that the percent of facilities continuing to offer these treatments from
year to year increases over time, especially for buprenorphine.

The period over which we examine the adoption and diffusion of addic-
tion medications also includes variation in state Medicaid policies that we use
to assess policy-led diffusion. In general, states were moving from 2002 to
2005 to make addiction medications more readily available, with more states
requiring generics (up from 63 to 80 percent); establishing state preferred drug
lists (PDLs)/formularies (58–73 percent) or including generics on PDLs
(38–49 percent); lowering copays (41–49 percent) and paying generic rates for
brand names (67–75 percent), while also limiting refills (56–63 percent) and
restricting access to brand name drugs (61–100 percent), presumably to hold

Table 2: Rates of Adoption and Continuation/Discontinuation of Pharmaco-
therapies by Treatment Facilities

Disulfiram Naltrexone Buprenorphine

%of facilities adopting in 2002 17.52 (n = 11,592) 12.92 (n = 11,518) n.a.
% of 2002 adopters
discontinuing in 2003

31.91 38.44 n.a.

% of adopters that are new in
2003

30.22 35.49 n.a.

% of facilities adopting in 2003 17.00 (n = 11,747) 12.27 (n = 11,656) 5.41 (n = 11,582)
% of 2003 adopters
discontinuing in 2004

31.00 36.99 42.26

% of adopters that are new
in 2004

28.00 33.85 56.39

% of facilities adopting in 2004 16.41 (n = 11,687) 11.69 (n = 11,593) 7.08 (n = 13,210)
% of facilities discontinuing in
2005

27.89 31.29 34.22

% of adopters that are new in
2005

27.63 36.54 40.18

% of facilities adopting in 2005 16.35 12.65 7.78
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down Medicaid costs. Other state policies we examine include five measures
of state health insurance parity laws (for alcohol-related treatment) that we
expect would influence incentives for coverage and financing of substance
abuse treatment (i.e., requiring coverage or the offer of coverage, prohibiting
higher copays or the denial of benefit payments or exempting insurers from
parity provisions). Prior research has shown lower rates of health insurance
coverage for individuals discharged from hospitals with a principal diagnosis
of alcohol-related mental and behavioral disorder. Research by Yi et al.
(2007) found that although the risk of having no insurance coverage is five
times higher for these individuals, this risk is reduced by approximately half
for discharges in states that have “must cover” parity provisions.

Some of the state-level variables that we identified to measure external
pressures to conform or encourage the adoption of these medications were
only available for 1 or 2 years.6 For example, we measure the numbers or
presence of organizations or support networks in states that might influence
(encourage or legitimize) the adoption of addiction medications by treatment
facilities, such as the number of Drug-Free Coalition Grantees and Clinical
Trials Network Members in 2005, community treatment programs in 2004,
operating drug courts, and Screening and Brief Intervention Grantees in 2004
and 2005. The implication is that we are limited in our ability to examine the
role of these factors in diffusion (i.e., newly observed offerings of addiction
medications over time), although we might still explore their association with
the level of adoption by treatment facilities in the states.

We also constructed measures of the geographical proximity and density
of treatment facilities adopting addiction medications over time to measure
conformity pressures or supports for diffusion. Figures 1 and 2 present maps
showing the density of adopters from year to year for naltrexone and bupr-
enorphine (the same maps for disulfiram are omitted due to space constraints
but are available from the authors).7 Counties with facilities offering the medi-
cation are shaded on a green-to-blue scale in increments of 10 percent (accord-
ing to the percentage of facilities offering the medication); counties with no
facilities offering the treatment are in white.8 Overall, our analyses and map-
ping of adoption density confirm that there is diffusion of these addiction
medications taking place over time, and that the rate of new adoptions and
continued availability varies both over time and across the three medications
we study.

As the relationships we explore in the adoption and diffusion of addic-
tion medications span multiple levels (substance abuse treatment facilities
within states), we employed three estimation strategies that account for
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Naltrexone 2003

Naltrexone 2004

Naltrexone 2005

Figure 1: Percentage of Counties Adopting Naltrexone in the States, 2003,
2004, and 200511
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Buprenorphine 2003

Buprenorphine 2004

Buprenorphine 2005

Figure 2: Percentage of Counties Adopting Buprenorphine in the States,
2003, 2004, and 2005
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facilities’ clustering within states. We first predicted the number of years (over
2002–2005) that facilities offered these medications in ordered logit models
and inmultilevel models.9We then estimatedmultinomial logit models, which
allowed us to distinguish factors that predict facilities’ initial adoption (or
adoption for just 1 year) from those that influence the offering of addiction
medications over multiple years. As these three estimation strategies pro-
duced findings that were substantively very similar, our discussion focuses on
the results of the multinomial logit models.

RESULTS AND DISCUSSION

Treatment Facility-Level Findings

Table 3 presents the results of multinomial logit models that predict the
adoption of addiction medications for 1, 2, 3, or 4 years, relative to the ref-
erence category of 0 years (i.e., not offered in 2002–2005), reported in odds
ratios. Our expectations for relationships of a number of the facility-level
variables to the adoption of these medications in substance abuse treatment
are largely confirmed and are fairly consistent across the three medications
(Friedmann, Alexander, and D’Aunno 1999; Fuller et al. 2005; Knudsen
et al. 2005a,b; Knudsen, Ducharme, and Roman 2006; Roman, Ducharme,
and Knudsen 2006; Ducharme et al. 2007; Heinrich and Hill 2008). For
example, one of the strongest, statistically significant relationships observed
across the models is a positive association of accreditation of substance
abuse treatment facilities by the Joint Commission on Accreditation of
Health Care Organizations ( JCAHO) and the adoption of these medica-
tions for 1 or more years. The odds of facilities adopting these treatments
for just 1 (vs. 0) year are 52–76 percent higher if they are JCAHO-accred-
ited; for 2 years versus 0 years, the odds are 112–178 percent higher, and
for adoption over 3 or 4 years versus 0 years, the odds are 194–376 percent
higher for JCAHO-accredited facilities. JCAHO accreditation is seen as a
signal of higher quality services and may contribute to the perceived legiti-
macy of making these medications available (Oser and Roman 2007).
In addition, licensing/certification by a hospital licensing authority (relative
to a state substance abuse licensing agency) is likewise positively associated
with adoption of all three medications over these years, which is expected
given the well-known, important role of medical personnel in supporting
the use of these medications in treatment. As with JCAHO accreditation,
the associations with hospital licensing/certification are stronger (i.e., the
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odds of adopting or continuing to offer the medication are higher) for
successive years of adoption.

Other facility-level factors that influence adoption of these three addic-
tion medications include the availability of relapse prevention counseling and
outpatient substance abuse services, which appear to be used in combination
with or support of these medications, as commonly recommended by medical
professionals. The highest odds ratio observed among these factors suggests
that the odds of offering disulfiram for all 4 years are 200 percent higher if the
facility is also offering outpatient substance abuse services. Facility-level treat-
ment financing arrangements are also important predictors for all three medi-
cations. Consistent with prior research on participation in managed care
arrangements and naltrexone adoption (Fuller et al. 2005), facilities that
accept Medicare and contract with managed care organizations have signifi-
cantly higher odds (up to 197 and 123 percent greater, respectively) of offering
all three of these medical treatments. However, if they use a sliding fee scale
for determining costs, the odds of adoption and continuing to offer the medi-
cations are about 30–52 percent lower.

One facility-level finding that differs across these medications is the
role of organizational form, that is private for-profit or nonprofit facilities
versus public organizations (i.e., federal, local, county, or community-
operated facilities that make up the reference category) in addiction treat-
ment. Past research has produced mixed findings, with some studies suggest-
ing positive roles of for-profit organizations in adoption of these medications
(Knudsen, Ducharme, and Roman 2006; Roman, Ducharme, and Knudsen
2006; Oser and Roman 2007), and other studies pointing to more limited
payment arrangements and/or service offerings in for-profit facilities (Fried-
mann, Alexander, and D’Aunno 1999; Wheeler and Nahra 2000; Heinrich
and Lynn 2002). The results in Table 3 show that for-profit treatment facili-
ties are significantly less likely (compared with public facilities, the reference
category) to offer disulfiram or naltrexone, while they are significantly more
likely to adopt buprenorphine. During this study time period, the use of bu-
prenorphine by medical professionals for treating opioid dependence had
just been approved by the FDA (in 2002). One possible explanation of the
differences in findings for naltrexone and disulfiram versus buprenorphine
might relate to the timing of research investigations relative to the approval
of these medical treatments. For example, prior to states taking policy actions
to make these treatments more affordable (e.g., requiring generics), these
treatments might be more likely to be offered in private for-profit treatment
facilities that receive more of their revenues from patient fees and private
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insurance. Oser and Roman (2007) also suggest that for-profit facilities are
more likely to possess the “financial slack” to absorb the start-up costs of
early pharmacological adoption, in addition to the human resources required
to pursue innovation and experimentation.

Findings on State Policies and Other State-Level Factors

The results in Table 3 indicate that facilities in states with Medicaid PDLs
are less likely to adopt disulfiram, naltrexone, and buprenorphine and have
significantly lower odds of doing so for multiple years (e.g., as much as 46
percent lower for buprenorphine and naltrexone). Table 3 also shows that
state Medicaid policies have the strongest effects on the adoption and contin-
ued offering of buprenorphine over this period. While lowering generic
co-pays and including generics on state PDLs/formularies significantly
increase the odds of facilities offering buprenorphine over 3 years (by 71–89
percent), requiring generics significantly lowers the odds of adoption by more
than 90 percent. We speculate that these relationships are stronger for bupr-
enorphine (compared with disulfiram and naltrexone) over this period
(2003–2005) because it had just received FDA approval for expanded use in
addiction treatment.

In addition to state Medicaid policies, state policies requiring health
insurance parity for alcohol-related treatment are also significantly related
to facilities’ adoption and continued offering of these medications. Particu-
larly for adoption of buprenorphine and naltrexone, state policies that
require insurers to provide coverage for alcohol-related treatment signifi-
cantly increase the odds of adoption and continued offering of these treat-
ments over 3 to 4 years (by as much as 181 percent). On the contrary, state
policies that restrict facilities from imposing greater copayments or coinsur-
ance on alcohol-related treatment significantly reduce the odds that facilities
offer buprenorphine and naltrexone, again particularly over multiple
years.10 Exempting health insurers from some or all of the parity provisions
is also negatively related (and statistically significantly, primarily for
buprenorphine) to facilities’ adoption and continued offering of these
medications.

Another interesting but mixed finding on state policies affecting treat-
ment financing is the relationship between state alcohol tax collections dedi-
cated for treatment and the adoption of these three medications. Facilities in
states with alcohol tax collections dedicated for treatment have up to 121 per-
cent higher odds of adopting buprenorphine (the direction of the relationship
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expected); however, the odds of them adopting disulfiram or naltrexone are
reduced by about half if the state dedicates some portion of tax revenues to
treatment. States that dedicate tax collections for treatment are also signifi-
cantly more likely to restrict facilities from imposing greater copayments and
to require generics, but they are less likely to allow lower copays for generics,
suggesting that they may shift a larger share of the burden for making treat-
ment affordable to the facilities.

Table 3 also shows statistically significant relationships among interor-
ganizational, networking, and other external/environmental factors that the-
ory suggests may be potentially important in explaining the adoption and
diffusion of substance abuse treatment innovations. For example, as dis-
cussed, “early knowing” and exposure to innovations are expected to
increase diffusion through both direct and indirect ties with other organiza-
tions. The number of Drug-Free Coalition grantees in the states increases
the odds of adoption of all three medications; this variable is statistically sig-
nificant for naltrexone and buprenorphine, with approximately 2 percent
greater odds of adoption for each additional grantee. One might find it surpris-
ing to see some negative relationships between the number of Clinical
Trials Network members and recipients of SAMHSA Screening and Brief
Intervention grantees in the states and facilities’ adoption and continued
offering of these medications. However, a comparison of their locations
with the maps in Figures 1 and 2 showing geographical clustering of adop-
tion suggests that some of these grants and networking efforts were being
targeted to counties and (large) states where adoption and diffusion rates
were relatively low, such as Texas, Illinois, Ohio, and Pennsylvania. As the
allocation of Screening and Brief Intervention grants is first observed in our
data in 2004, we do not expect to find effects of these interventions over
the study period.

The distribution and density of treatment facilities offering disulfiram,
naltrexone, and buprenorphine were included to capture the role of confor-
mity pressures or the proximity of leading/legitimizing behavior by facilities
in the adoption and diffusion of these medications. These variables were
among the most influential and precisely estimated predictors of adoption
over time. For each additional percentage of facilities in a given county that are
offering addiction medications, the odds of a given facility adopting them are
4.4–11 percent higher. Indeed, the pattern of effects suggests that proximity of
other adopters is even more important in increasing the odds that facilities
continue to offer these medications in additional years. One can also “eyeball”
these patterns in Figures 1 and 2, which show “darkening” (i.e., increased

146 HSR: Health Services Research 49:1, Part I (February 2014)



adoptions over the years) in the shaded areas that indicate clustering among
facilities (and possible diffusion of these medications).

CONCLUSIONS

Our study findings confirm that policy makers and treatment facility managers
have policy and administrative levers that they can use to increase the avail-
ability of evidence-based addiction medications and support their continued
use by substance abuse treatment facilities. The most influential factors at both
facility- and state-levels corroborate the tenets and implications of diffusion
theory, pointing to the importance of awareness and exposure to the adoption
behavior of others and to the dissemination of information about the feasibil-
ity and effectiveness of innovations in addiction treatment.We found clear evi-
dence of the significance of geographical clustering of facility adoptions and
their influence on continued offering of these medications over time, and the
results also bear out the significant role that licensing and accreditation organi-
zations such as JCAHO and hospital licensing authorities serve in legitimizing
adoption of addiction medications. In addition, the significant, positive associ-
ation of Drug-Free Coalition grants with facilities’ adoption of these medica-
tions is also encouraging and suggests their likely effectiveness in supporting
and strengthening collaborations among communities, governments, and
private organizations in addressing substance abuse problems.

The study findings also suggest that actions by state policy makers to
make these medications more affordable to deliver as well as for patients to
access are important for adoption and diffusion. We found that states that
lower generic copays and include generics on their PDLs may increase the
odds that facilities adopt and continue offering these treatments. If states
require health insurers to provide coverage for alcohol-related treatments, the
odds of facility adoption of addiction medications are also significantly higher,
as long as they do not exempt insurers from some or all of the parity provi-
sions. Furthermore, facilities that contract with managed care organizations
are more likely to offer these medications, possibly reflecting both diffusion
through exposure/collaboration and important roles that these organizations
play in managing treatment costs.

Finally, about one third of the facilities stopped offering these addiction
medications in a given year, even though state policies seemed to be moving
in the right direction of making them more affordable and accessible. This
suggests that states and organizations attempting to encourage use of these
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treatments need to not only promote their adoption but also their continued
availability once they are offered. The factors discussed above—licensing and
accreditation and proximity to other adopters that support legitimization, the
role of financing arrangements in increasing affordability, and the availability
of relapse prevention counseling and related therapies—were observed to be
even more influential in the offering of these medications over multiple years
than on their adoption for 1 year. These factors also appeared to be potentially
more important for more recently approved treatments (e.g., buprenorphine),
compared with a medication such as disulfiram that had long been in use and
hadmore stable rates of new adoptions and continued availability.

This study is one of the first to examine and compare the adoption, con-
tinued offering, and possible diffusion of different medications over time that
have been approved for addiction treatment. By linking facility- and state-
level data and constructing GIS measures relevant to three different medica-
tions at different stages of adoption and diffusion, this study was able to
explore how these factors might operate differently at different time points
since their approval and initial adoption. However, there were also limitations
in using these data. Access to data that allowed for the linking of N-SSATS
treatment facilities over time was restricted to the years 2002–2005, and data
were not available for some state-level measures every year. In addition, the
adoption and diffusion of buprenorphine may be markedly different today
compared with the timeframe of this study, although this does not imply that
one cannot still learn from this period about adoption and diffusion patterns.
Finally, the N-SSATS data do not include individual client information, which
precludes the observation of client use of these addiction medications.
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NOTES

1. In this study, we heretofore use “addiction medications” as a shortened form
for “addiction medications used in treating alcohol and opioid use disorders,”
which are also referred to in the literature as pharmaceutical agents or pharmaco-
therapies.

2. The specific N-SSATS questionnaire item that is used to construct the measures of
addictionmedication adoption (for each year in our sample) asks:Which of the fol-
lowing services are provided by this facility at this location? Under the “pharmaco-
therapies” subheading, the respondent can check any of the following: Antabuse,
Naltrexone, or Buprenorphine (Subutex, Suboxone).

3. Detailed information on all data sources and measures is available from the
authors upon request.

4. In a few cases for variables derived from the Kaiser Family Foundation surveys (in
2003 and 2005), we inferred 2005 values based on 2003 data. For cases in which a
state participated in the 2003 survey but not in 2005, we assumed that a state would
not reverse policies that lower the cost of Medicaid prescription benefits (as this
was the trend observed for all other states with complete data). However, if a state
did not have the cost-saving policy in 2003, we did not make any assumptions
about their 2005 policies.

5. We suspect that patterns in which facilities apparently adopted, stopped, and then
continued offering treatment (or vice versa) more likely reflect problems with con-
sistency in respondents; this affected only about 2 percent of facilities for each
pharmaceutical agent.

6. We also include a widely used state citizen ideology index developed by political
scientists to measure the ideological “center of gravity” of a state government’s
elected institutions.

7. To create these maps, we calculated (by year) the percentage of facilities per county
that offered each addiction medication. We merged these percentages, by state and
county FIPS code, to the 2009 county TIGER/Line� Shapefiles from the U.S.
Census Bureau. We then mapped the percentages for each year and each addiction
medication separately, using GRASS GIS Version 6.4.0svn and Quantum GIS
Version 1.0. In addition, we used the 2009 state TIGER/Line� Shapefiles to
outline state borders.

8. The green-to-blue shading may be viewed in electronic copies of this publication;
the printed journal version shows the coloration in grayscale, with darker shading
suggesting higher rates of addiction medication adoption.

9. In the ordered logit model, we included the values of explanatory variables
for 2005, as facility-level characteristics were relatively unchanged over the
study period, and 2005 was more likely to capture the direction in which
policies were evolving. The ordered logit and multilevel model results, as well
as additional details of the estimation, are available from the authors upon
request.

10. The results suggest that the odds of adoption of disulfiram for just 1 (vs. 0) years are
higher for facilities in states that restrict facilities from imposing greater copay-
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ments or coinsurance on alcohol-related treatment; however, this relationship is
reversed for facilities offering disulfiram all 4 years (with the odds 24 percent lower
for facilities in states that impose this restriction). For a medication such as this that
has long been available, adoption for just 1 year over the 4-year period of this
study might reflect a late or trial adopter that is unsuccessful in continuing to offer
the medication.

11. For brevity, we do not show the graphic for naltrexone in 2002.
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