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Abstract
In spite of evidence that buprenorphine is effective, safe, and offers greater access as compared
with methadone, implementation for treatment of opiate dependence continues to be weak.
Research indicates that legal and regulatory factors, state policies, and organizational and provider
variables affect adoption of buprenorphine. This study uses hierarchical linear modeling (HLM) to
examine National Treatment Center Study (NTCS) data to identify counselor characteristics
(attitudes, training, beliefs) and organizational factors (accreditation, caseload, access to
buprenorphine and other evidence-based practices) that influence implementation of
buprenorphine for treatment of opiate dependence. Analyses showed that provider training about
buprenorphine, higher prevalence of opiate dependent clients, and less treatment program
emphasis on a 12-step model predicted greater counselor acceptance and perceived effectiveness
of buprenorphine. Results also indicate that program use of buprenorphine for any treatment
purpose (detoxification, maintenance, and/or pain management) and time (calendar year in data
collection) were associated with increased diffusion of knowledge about buprenorphine among
counselors and with more favorable counselor attitudes toward buprenorphine.

1. Introduction
Heroin and prescription opioid abuse have increased substantially in the U.S. during the past
decade (Substance Abuse and Mental Health Services Administration, 2000, 2009). An
especially troubling aspect of this trend is the significant increase in misuse of prescription
opioids (Boyd, Teter, West, Morales, & McCabe, 2009; Compton & Volkow, 2006;
Denisco, Chandler, & Compton, 2008; Johnston, O'Malley, Bachman, & Schulenberg,
2007), with lifetime non-medical use of prescription pain relievers increasing three-fold over
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the last decade (SAMHSA, 2000, 2009). In addition to the individual pain and suffering
associated with substance dependence, research also points to high rates of unintentional
overdose fatalities related to the use of opioid analgesics, increased emergency room visits,
and extensive costs to society in terms of criminal activity, productivity losses and greater
medical and social welfare costs (Hall et al., 2008; Mark, Woody, Juday, & Kleber, 2001;
Novak & Ball, 2006). Given the increasing rates of opioid abuse, and diminishing resources,
the gap has widened between the number of people who need treatment and those actually
receiving it (Sullivan, Chawarski, O'Connor, Schottenfeld, & Fiellin, 2005).

For opioid-dependent patients, agonist therapy has been hailed as the most effective
treatment, especially when combined with psychotherapy (Amato, Davoli, Ferri, Gowing, &
Perucci, 2004; Anton et al., 1999; Barnett, Rodgers, & Bloch, 2001; Ling et al., 1998; Ling,
Huber, & Rawson, 2001; Monti et al., 2001). In 1998, the National Institutes of Health
(NIH) consensus panel recommended increased access to agonist therapies, improved
funding and coverage within health plans, regulatory revision, and training for physicians
and health care practitioners (National Consensus Development Panel on Effective Medical
Treatment of Opiate Addiction, 1998). To date, methadone, a full mu-opioid agonist, has
been used effectively for opioid treatment. Limitations and unique challenges including
access to a special, highly regulated narcotic treatment program (Ling et al., 2001), daily
dosing (Center for Substance Abuse Treatment, 2005), the social stigma of methadone
maintenance and a lack of anonymity while waiting in dispensary lines have served as key
barriers in use of methadone (Barnett et al., 2001).

Approved by the U.S. Food and Drug Administration (FDA) in 2002, the partial mu-opioid
agonist buprenorphine (Subutex®) and buprenorphine/naloxone (Suboxone®) offer a
significant advance in treatment of opioid dependence. Research to date confirms lower risk
of abuse, overdose, and toxicity and diminished withdrawal symptoms when compared with
use of either clonidine or methadone (Bell, Butler, Lawrance, Batey, & Salmelainen, 2009;
Fiellin et al., 2002; Ling et al., 2005; Ziedonis et al., 2009), and increased retention in
treatment with buprenorphine as compared with no medication (Amass et al., 2004; Kakko,
Svanborg, Kree, & Hellig, 2003; Stein, Cioe, & Friedmann, 2005). In randomized clinical
trials, buprenorphine was found to be more effective than placebo and at least as effective as
methadone in terms of reducing illicit opioid use (Johnson et al., 1995; Johnson et al., 2000).
Toxological safety of buprenorphine was confirmed in a recent study of immune-
compromised, opioid-dependent patients (Vergara-Rodriguez et al., 2011).

To prescribe buprenorphine, physicians must apply for a waiver which requires completion
of specific training, have the capacity to refer patients for counseling, and monitor treatment
adherence with drug screening and pill counts (DATA 2000; Walley et al., 2008).
Physicians with waivers to prescribe buprenorphine may treat up to 30 patients at a time for
the first year and up to 100 patients at a time thereafter (CSAT, 2009; Thomas et al., 2008).
The ability to offer buprenorphine in community-office based settings is critical to improved
opioid treatment outcomes. Provider support programs like the Physician Clinical Support
System (PCSS)-Buprenorphine physician mentor project (Egan et al., 2010) offer a network
of experienced providers available to advise non-specialty physicians. Thus, buprenorphine
provides a potentially significant expansion of the treatment system’s capacity for opioid-
dependent clients because it can be used in outpatient clinics and office-based settings that
offer greater anonymity and are less stigmatized, often less regulated, and more
geographically diverse compared to methadone.

In spite of this significant innovation, adoption and regular use of buprenorphine remain less
than anticipated. Utilization appears to be inhibited by limited funding, a paucity of
prescribing physicians, policy and regulatory issues, and provider attitudes and beliefs about
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buprenorphine (Knudsen, Ducharme, & Roman, 2007; Mark, Kassed, Vandivort-Warren,
Levit, & Kranzler, 2009; Rieckmann, Daley, Fuller, Thomas, & McCarty, 2007). In a recent
study of diffusion in the United States, only 18% of specialty addiction treatment centers
reported using buprenorphine; within private treatment centers, 33% reported use for opioid
detoxification and 21% were using the medication for maintenance (Knudsen, Abraham,
Johnson, & Roman, 2009). In response to the poor uptake of innovations such as new
medications, preliminary studies are beginning to examine the agency level or program
factors that impact adoption. In terms of buprenorphine, early research suggests that
organizational characteristics including access to a physician on staff or contract (Knudsen
et al., 2009), accreditation (Knudsen et al., 2007), a larger size (Ducharme & Roman, 2009),
having a hospital affiliation (Knudsen et al., 2007), involvement in research (Ducharme &
Roman, 2009), offering detoxification services (Koch, Arfken, & Schuster, 2006; Knudsen
et al., 2009), leadership that promotes the use of buprenorphine (Friedmann, Jiang, &
Alexander, 2010; Wallack, Thomas, Martin, Chilingerian, & Reif, 2010) and experience
with the medication (Ducharme, Knudsen, & Roman, 2007; Netherland et al., 2009) all
appear to increase the likelihood of adoption of buprenorphine.

In addition to organizational factors that influence adoption of medications, substance abuse
counselors play a significant role in the use of buprenorphine. Although counselors cannot
prescribe medications, counselors generally create the treatment plan for the client, serve as
the client’s primary contact at the treatment program or clinic, and often suggest alternative
therapies and options as the client moves through treatment. As such they function as
“gatekeepers” for innovative practices including buprenorphine (Weiss et al., 2011).
Evidence, however, suggests that knowledge of buprenorphine has not yet “diffused” among
counselors in community-based treatment programs (Garner, 2009; Knudsen, Ducharme,
Roman, & Link, 2005). Studies find a relationship between willingness to use buprenorphine
with opioid-dependent patients and provider characteristics including education, treatment
philosophy, experiences with medication-assisted treatment (MAT), length of time in the
field, and attitudes toward the use of medications (Fuller, Rieckmann, McCarty, Smith, &
Levine, 2005; Knudsen et al., 2005). Knowledge and understanding of how to use
buprenorphine, the risks, and side-effects are essential to increasing information diffusion
and buprenorphine delivery (Mark et al., 2003). Further, providers’ perceptions about the
beliefs of their peers are likely to influence use of medications to treat opiate dependence
(Rieckmann et al., 2007). Finally, patient preference also appears to stimulate demand for
access to buprenorphine, and increasingly patients report more positive attitudes toward
buprenorphine as compared with methadone (Ridge, Gossop, Lintzeris, Winton, & Strang,
2009; Schwartz et al., 2008). Clearly, counselors play a role in access and adoption as they
interact most directly with the clients considering use of this medication.

Given these preliminary studies regarding implementation of buprenorphine, one important
step for understanding the delays in use is concurrent examination of relationships between
both organizational factors and provider characteristics, attitudes, and beliefs about the use
of buprenorphine. As the most direct influence on client treatment options and clinical
decision-making, the therapists and physicians in addiction services serve as gatekeepers to
the use of buprenorphine and other medications. The National Treatment Center Study
(NTCS) is a family of longitudinal studies of substance abuse treatment programs in the
United States with data collected over multiple survey waves from administrators, clinical
directors, and counselors. This multi-site database allows for exploration regarding the use
of buprenorphine. NTCS data collected from 2002 to 2004 has been used to assess counselor
attitudes and buprenorphine adoption in public and private substance abuse treatment centers
(Knudsen et al., 2005, 2007) and centers affiliated with the National Institute on Drug
Abuse’s (NIDA) Clinical Trials Network (Knudsen et al., 2007, 2009). Findings from these
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earlier NTCS studies provided a theoretical framework to assess influences of counselor-
level and program-level factors on counselor attitudes toward buprenorphine.

Because buprenorphine was FDA approved in late 2002, we were interested in more recent
results, after the drug had been on the market for a few years. Therefore, the current project
used the most current complete dataset wave of NTCS public center data collected from
December 2004 through November 2006. Further, because we were interested in
organizational factors and counselor characteristics which influence perceptions of
buprenorphine, the current analysis employed Hierarchical Linear Modeling (HLM), which
recognizes the nesting of counselors within treatment organizations. This type of modeling
provides more realistic and conservative statistical testing than non-hierarchical approaches,
such as regression analysis.

This study investigates both counselor/provider and organizational level variables that may
influence the overall uptake of buprenorphine in substance abuse treatment programs.
Specifically, this study examines how provider demographics, experiences, and preparation
to use medications impact their attitudes and beliefs within the context of the treatment
settings where they are employed.

2. Methods
Data for this study are taken from the National Treatment Center Study, a family of research
studies of substance abuse treatment programs in the United States. Onsite data collection
included face-to-face interviews with administrators in public drug treatment programs. At
the time of onsite interview, administrators were asked to provide a list of counselors
employed in the program. Subsequently, counselors were mailed a packet that included a
description of the study, a letter inviting them to participate, a consent form, a paper copy of
the questionnaire, and a postage paid return envelope. A $40 incentive was paid to
counselors who returned a completed questionnaire.

All research procedures were approved by the Human Subjects Committee of the University
of Georgia’s Institutional Review Board.

2.1. Sample
This paper analyzes data from the second wave of a nationally representative sample of
publicly funded treatment programs (November 2004 – October 2006). Excluded from this
sample are correctional and Veterans Health Administration facilities and programs
exclusively focused on detoxification or methadone maintenance. Counselors in private
practice, halfway houses, driving under the influence (DUI) programs, and transitional
living facilities are also excluded from the sample (Abraham, Ducharme, & Roman, 2009).
Treatment facilities were chosen using a two-stage sampling process, in which (1) all U.S.
counties were grouped by population and assigned to one of ten strata, and (2) treatment
facilities were randomly sampled from each stratum (for more detailed sampling scheme,
see Abraham et al., 2009; Knudsen et al., 2005,2007). Telephone screening established
study eligibility. Within each stratum, three percent of public treatment facilities were
sampled. The final sample of 318 facilities included 80 percent of the eligible facilities.

From each facility, data were collected from one administrator and at least one counselor,
with an average of 5 counselors (range: 1 to 57). Counselor data were not available from 84
facilities; reasons included “no response” and “refused to participate”. As described below,
because this study used Hierarchical Linear Modeling (HLM) to analyze counselors nested
within treatment facilities, those facilities with no counselor information could not
contribute to the analysis. However, facilities excluded from the survey were not
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significantly different than facilities included in the final analysis (Table 1). The final
sample for analysis was N = 1,093 counselors in N = 234 facilities.

2.2. Measures
2.2.1. Dependent variables—Three dependent variables were examined: perceived
acceptability and perceived effectiveness of buprenorphine, and diffusion of knowledge
about buprenorphine. First, counselors were asked to rate the acceptability and effectiveness
of FDA-approved addiction medications including buprenorphine. Counselors rated the
acceptability of buprenorphine using a 1 – 7 scale: “Based on your knowledge and personal
experience, to what extent do you consider buprenorphine (“Suboxone”) to be acceptable?
… 1=Not at all acceptable, and 7=Very acceptable. If you feel you cannot evaluate a
particular technique’s acceptability, please mark DK (don’t know).” Counselors rated the
effectiveness of buprenorphine using the same format. Histograms of buprenorphine
acceptability and effectiveness data revealed skewness. Therefore, perceived acceptability
was re-coded into a binary dependent variable, where 0 = scale responses of 1 – 4 (“not
acceptable”; 41.7% of valid responses), and 1 = scale responses of 5 – 7 (“acceptable”;
58.3% of valid responses). Likewise, perceived effectiveness was re-coded into a second
binary dependent variable, where 0 = scale responses of 1 – 4 (“not effective”; 53.7% of
responses), and 1 = scale responses of 5 – 7 (“effective”; 46.3% of responses).

A third key dependent measure was diffusion of knowledge about buprenorphine. In keeping
with prior research (Abraham et al., 2009; Knudsen et al., 2005; Rogers, 2003), a “don’t
know” response indicates lack of diffusion. A binary diffusion of knowledge variable was
constructed, in which 1 = counselors who responded ‘don’t know’ to both acceptability and
effectiveness, and 0 = counselors who used the 1 – 7 scale to express an opinion about
acceptability and/or effectiveness.

2.2.2. Independent variables—Consistent with prior research, several counselor-level
characteristics were included in the HLM models as Level-1 predictors. From counselor
surveys, data included counselor characteristics, caseload characteristics, buprenorphine
training, and general attitudes about medications. Counselor characteristics included gender
(1 = female), race (1 = white, 0 = non-white), age, level of education (1 = master’s degree or
higher), tenure (number of years the counselor had worked in the addiction treatment field),
recovery status (1 = personally in recovery), and 12-step preference (3-item mean scale
ranging from 1 – 7, with higher scores indicating a stronger endorsement of the 12-step
treatment philosophy; adapted from Kasarabada, Hser, Parker, Hall, Anglin, & Chang et al.,
2001; Knudsen et al., 2005). Provider caseload measures included current caseload size
(number of patients to whom they were assigned as primary counselor), hours worked per
week, and percentage of patients with heroin-dependent diagnoses. Training in
buprenorphine was measured using a 1 – 7 scale, “To what extent has your center provided
you with specific training about buprenorphine (“Suboxone”)? … 1 = No extent, and 7 =
Very great extent.”

Administrator interviews collected data on treatment program characteristics which were
included in the HLM models as Level-2 predictors. Organizational characteristics included
profit status (1 = for-profit, 0 = non-profit), program description (1 = hospital based, 0 =
freestanding unit), program size (number of full-time equivalent, FTE, employees; due to
skew, this measure was log-transformed for analysis), accreditation status (1 = accredited,
e.g., by the Joint Commission, Commission on Accreditation of Rehabilitation Facilities,
Council on Accreditation), interview year (November 2004 – October 2005 vs. November
2005 – October 2006), percent of master’s level counselors, whether the program was based
on the 12-step model (1 = program based on 12-step model), use of American Society of
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Addiction Medicine-Patient Placement Criteria (1 = use ASAM-PPC), whether the program
had access to a physician (1 = physician employed or on contract), use of the Addiction
Severity Index or other standardized addiction dependence measure (1 = use ASI or other), a
summed scale of seven items ranking the program’s use of data to make decisions, having a
quality management or continuous quality improvement plan (1 = have QM or CQI plan),
and buprenorphine adoption (1 = program currently uses buprenorphine for detoxification,
maintenance, and/or pain management). Finally, a variable was created based on each
program’s state, to identify each program’s U.S. region, as defined by the U.S. Census
Bureau).

2.3. Data analysis
To account for the nested structure of the data (counselors nested in treatment programs),
data were analyzed using HLM 6.08 (Raudenbush, Bryk, & Congdon, 2004). In preparation
for HLM analysis, SPSS version 18 was used for descriptive, bivariate, and preliminary
multivariate analysis of the three dependent variables. Counselor-level independent
variables were examined using logistic regression. Variables were retained for HLM
analysis if they were statistically significant and/or theoretically relevant based on previous
research (Knudsen et al., 2005,2007). Program-level independent variables were identified
from previous research (Knudsen et al., 2005,2007). Additional preliminary analysis of each
dependent variable included Chi-square tests and independent-samples t-tests to compare
program-level characteristics.

Using HLM 6.08, two-level models were constructed to analyze counselor characteristics
(Level-1) within the context of program/organizational characteristics (Level-2). Modeling
began with construction of an unconditional model of each outcome, which included only
the dependent variable (no predictor variables). Because the dependent variables were coded
as binary outcomes, logistic (Bernoulli) HLM modeling was used. The level-1 error variance
in all logistic regression models is fixed to π2/3 = 3.29. The proportion of the total
unexplained variance at Level-1 was estimated from the unconditional model as τ0/(τ0 +
π2/3), where τ0 is the Level 2 intercept variance (unexplained random variance at level 2)
and π2/3 is the Level 1 variance (as noted above). This proportion is numerically equal to
the intra-class coefficient (ICC), and can be viewed as the proportion of variance in the
dependent variable attributable to differences between treatment programs (Snijders &
Bosker, 1999).

Initially a three-level HLM model was constructed to assess the influence of stratum as a
potential predictor. This model included counselors (Level-1) within programs (Level-2)
within strata (Level-3). The resulting three-level model was very similar to the two-level
models (described below), except that HLM was unable to compute the robust standard
errors. Because it appeared that there was little if any intra-stratum correlation, the three-
level model was dropped in favor of two-level modeling.

First, a two-level logistic (Bernoulli) model was constructed to examine possible predictors
of diffusion. Covariates included those variables found to be significant (p < 0.10) in
preliminary regression analyses: buprenorphine training scale item, recovery status, years
employed in the treatment field, gender, education, race, certification status, and the 3-item-
mean 12-step preference variable. Organizational variables entered into HLM analysis
included buprenorphine adoption, proportion of clients abusing or dependent on heroin,
interview year, whether the program was based on a 12-step model, use of the ASAM-PPC,
accreditation status, profit status, program size, and whether the program had access to a
physician. Variables were centered on their respective grand mean values except or binary
variables, which were left uncentered.
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Next, separate two-level logistic (Bernoulli) HLM models were constructed to predict
perceived acceptability and perceived effectiveness, respectively, among counselors who
expressed an opinion about buprenorphine (using the rating scale). Employing the binary
acceptability and effectiveness outcome variables (1 = effective / acceptable, 0 = not
effective / not acceptable), logistic HLM models were constructed using the same predictors
described above in HLM diffusion analysis. Because the effect of each predictor was
expected to be common across programs, fixed effects models were used.

3. Results
3.1. Descriptive statistics

Participants included 1,093 counselors within 234 public treatment programs in 40 states.
Table 1 shows characteristics of the treatment programs. Because this is a sample of publicly
funded facilities, almost all programs were non-profit. Table 2 shows characteristics of the
counselors within the public programs in the sample. A majority of counselors were white
(62%), female (65%), and certified as addiction counselors (65%). Interestingly,
approximately half of counselors (45%) reported personally being in recovery. A little less
than half (43%) reported having a master’s degree or higher. Counselors reported an average
training score of 2.13 (on a 1 – 7 scale). Lack of diffusion of knowledge about
buprenorphine was estimated to be 48%.

Of counselors who rated acceptability, 58% perceived buprenorphine as acceptable. Of
counselors who rated effectiveness, 46% perceived buprenorphine as effective.

3.2. Bivariate analysis
Bivariate analysis was used first, to examine the direct association between program-level
characteristics and each of the three independent variables.

Counselors were less likely to respond “don’t know” to questions regarding buprenorphine
acceptability and effectiveness (diffusion of knowledge) if they were working in a program
that (a) had adopted buprenorphine (13.5% versus 53.7% of counselors in centers that had
not adopted buprenorphine; p < 0.01); (b) had a smaller proportion of heroin-dependent
clients (M = 0.13 vs. M = 0.20; p < 0.01); (c) used ASAM-PPC (43.8% vs. 54.8%; p <
0.01); (d) participated in the later part of data collection for this study (35.8% between
November 2005 – October 2006 vs. 52.8% between November 2004 – October 2005; p <
0.01); and (e) had access to a physician (44.5% vs. 54.5%, p < 0.01). There were no
differences based on program-level adherence to the 12-step model, accreditation status,
profit status, or program size.

Counselors were more likely to perceive buprenorphine as acceptable if they were working
in a program that (a) had adopted buprenorphine (73.0% versus 53.5%; p < 0.01); (b) had
greater proportion of heroin-dependent clients (M = 0.24 vs. M = 0.18; p < 0.01); (c) was
not based on the 12-step model (65.9% vs. 49.8%; p < 0.01); (d) used ASAM-PPC (63.9%
vs. 46.0%; p < 0.01); (e) was accredited (63.7% vs. 54.5%; p = 0.04); and (f) participated
later in the study (66.3% in 2005 – 2006 vs. 53.9% in 2004 – 2005; p = 0.01). There were no
differences in perceived acceptability based on program-level profit status, program size, or
access to a physician.

Counselors were more likely to perceive buprenorphine as effective if they were working in
a program that (a) had adopted buprenorphine (68.1% versus 38.6%; p < 0.01); (b) had
greater proportion of heroin-dependent clients (M = 0.25 vs. M = 0.16; p < 0.01); (c) was
not based on the 12-step model (60.0% vs. 33.5%; p < 0.01); (d) used ASAM-PPC (52.0%
vs. 35.1%; p < 0.01); (e) was accredited (55.3% vs. 40.4%; p < 0.01); and (f) participated
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later in the study (53.0% in 2005 – 2006 vs. 42.4% in 2004 – 2005; p = 0.03);. There were
no differences in perceived effectiveness based on program-level profit status, program size,
or access to a physician.

3.3. Hierarchical Linear Models (HLM)
Table 3 shows the final HLM models of buprenorphine diffusion of knowledge, perceived
acceptability, and perceived effectiveness. The first column of Table 3 presents the logistic
HLM model estimating the odds that a counselor responded that he or she had an opinion
about buprenorphine effectiveness and/or acceptability. The diffusion of knowledge HLM
analysis included N = 1,004 counselors in N = 231 programs. After controlling for other
predictors, the likelihood of a “don’t know” response decreased with the receipt of
buprenorphine-specific training. For each unit increase above the mean training, the
likelihood of responding “don’t know” decreased by 40% (p < 0.01). Similarly, for each
additional year of experience in the treatment field, the likelihood of a “don’t know”
response decreased by 2% (p = 0.03). Finally, counselors in recovery were 33% less likely
(p = 0.01) to respond “don’t know”, as compared to counselors who did not self-identify as
being in recovery. Counselor-level variables that did not have a significant impact on
buprenorphine diffusion included gender, age, 12-step preference, education, race, and
certification status.

At the treatment program level, likelihood of a “don’t know” response decreased by 78% (p
< 0.01) among counselors working in programs where the medication was available for
detoxification, maintenance, and/or pain management (buprenorphine adoption). Similarly,
counselors in programs with a greater proportion of heroin-dependent clients had 62% (p =
0.04) lower odds of a “don’t know” response for each standard deviation increase above the
mean. Further, counselors in programs interviewed later in the survey were 35% less likely
(p < 0.01) to respond “don’t know”. Finally program-wide use of the ASAM-PPC decreased
the likelihood of “don’t know” response, but at p = 0.06. After adjusting for counselor-
characteristics, no other program-level variables were significant.

The second column of Table 3 presents the logistic HLM model estimating the odds that a
counselor perceived buprenorphine to be acceptable. This model includes only counselors
who expressed an opinion about buprenorphine acceptability (N = 480 counselors in N =
173 programs). In this analysis, after controlling for other predictors, odds of perceived
acceptability increased 39% (p < 0.01) for each unit increase above mean buprenorphine
training. No other counselor-level variables were significant. Interestingly, at the treatment
program level, opinions about buprenorphine acceptability were not predicted by whether
the program had adopted medication. However, use of the ASAM-PPC increased odds of
perceived acceptability by 81% (p = 0.03). Finally, in programs based on the 12-step model,
counselors were 59% less likely to perceive buprenorphine as acceptable (p < 0.01). After
adjusting for counselor-characteristics, no other program-level variables were significant.

The third column of Table 3 presents the logistic HLM model estimating odds that a
counselor perceived buprenorphine to be effective. This model includes only counselors
who expressed an opinion about buprenorphine effectiveness (N = 426 counselors in N =
168 programs). In this analysis, after controlling for other predictors, odds of perceived
effectiveness increased 24% (p = 0.01) for each unit increase above the mean for
buprenorphine training. No other counselor-level variables were significant. At the treatment
program level, the odds of perceived effectiveness were more than one-and-a-half times
(156%) greater (p = 0.02) in programs that had adopted buprenorphine. Similarly, odds of
perceived buprenorphine effectiveness were significantly greater among counselors in
accredited programs (88% increase, p = 0.05), and in programs with a greater proportion of
heroin-dependent clients (413% per unit increase above the mean proportion, p = 0.01).
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However, as in the acceptability model, in programs based on the 12-step model, counselors
were 77% less likely to perceive buprenorphine as effective. Finally, as in the diffusion of
knowledge model, use of the ASAM-PPC increased odds of perceived effectiveness by 90%
but the p-value was p = 0.06. After adjusting for counselor-characteristics, no other
program-level variables were significant.

In comparison to bivariate analysis, very few program-level characteristics held significance
in HLM analysis of diffusion of knowledge, perceived acceptability, and perceived
effectiveness. This finding may reflect correlation between counselor and organizational
characteristics. For example, buprenorphine training (a counselor characteristic) was greater
in organizations that had adopted buprenorphine (M = 3.75 versus M = 1.86 on the 1 – 7
scale, p < 0.01). Similarly, 12-step preference was greater among counselors in
organizations that emphasized the 12-step model (M = 4.75 versus M = 4.04 on the 1 – 7
scale, p < 0.01).

Estimates of ICC for the diffusion of knowledge model suggest that differences in programs
accounted for approximately 21% of the total variation in the unconditional model, 11% in
the counselor-level only model, and 8% in the full model. For the acceptability model, ICC
estimates suggest that differences in programs accounted for approximately 16% of the total
variation in the unconditional model, 12% in the counselor-level only model, and 10% in the
full model. For the effectiveness model, ICC estimates suggest that differences in programs
accounted for approximately 28% of the total variation in the unconditional model, 24% in
the counselor-level only model, and 21% in the full model.

Goodness of fit was examined via the variance components. Both the diffusion of
knowledge and perceived acceptability models appeared to fit the data well, as represented
by p-values for the variance components (p = 0.06 and p = 0.08, respectively). However, the
perceived effectiveness model’s final estimation of variance components suggests that, after
controlling for counselor and program-level predictors, there is still significant unexplained
variation in effectiveness (variance component = 0.90, Chi-square = 201.85, df = 158, p =
0.01).

4. Discussion
Overall when compared with similar data collected in 2002–2004, our findings suggest that
counselors’ willingness to respond to questions about buprenorphine (diffusion of
knowledge) has increased (52% compared to 34%) (Knudsen et al., 2005). Counselors also
rated the effectiveness and acceptability of buprenorphine as higher than past studies,
suggesting that there has been progress with implementation and positive experiences with
this new medication (Knudsen et al., 2005). This result also corresponds with our finding
that time was a consistent predictor of knowledge diffusion over the course of this project,
such that counselors interviewed later in the study were more likely to express opinions
about buprenorphine, as knowledge about this medication diffused into practice. Although
encouraging overall, these findings also point to the slow and challenging process of
adoption of innovations that has been reported throughout the literature on substance abuse
treatment.

At a more focal level, our findings are consistent with prior research which found that
counselor level characteristics were associated with attitudes toward buprenorphine
(Knudsen et al., 2005,2007). Further, buprenorphine training for counselors was a
significant predictor across all three models, and counselors who received greater levels of
buprenorphine-specific training were more likely to express an opinion about the medication
and rate buprenorphine as acceptable and effective for opiate treatment. Our results are
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consistent with research which suggests that workforce development continues to influence
adoption of innovations (Aarons, 2004; Bartholomew, Joe, Rowan-Szal, & Simpson, 2007;
McCarty, Rieckmann, Green, Gallon, & Knudsen, 2004; Pagoto et al., 2007), and an
absence of such training limits client access (Thomas & Miller, 2006). In other research
regarding training and staff development, the lack of time to choose, learn, and master new
interventions was found to be a significant barrier to adoption (Cook, Biyanova, & Coyne,
2009). Research has also shown that the quality of materials disseminated to staff, and the
relevance, acceptability, and benefit of using the intervention all influence adoption
(Simpson & Flynn, 2007). Thus, on-going training and supervision, coaching and feedback
are necessary for successful implementation of new interventions, including medication-
assisted treatments like buprenorphine (Fixsen, Naoom, Blase, Friedman, & Wallace, 2005;
Thomas et al., 2011).

The impact of additional counselor characteristics from this study also indicates that those
with greater tenure in the field and those who identify as being in recovery were more likely
to express an opinion about buprenorphine. This is consistent with previous findings from
the nationally representative sample of counselors (Knudsen et al., 2005). However, in
contrast to prior research, counselor education was not a significant predictor of knowledge
of or attitudes toward buprenorphine. Interestingly, we did not find significant effects of the
individual counselors’ 12-step preference in relation to perceptions of buprenorphine
acceptability and effectiveness, which is similar to some recent research (Lundgren, Krull, &
Zerden, 2011) and also corresponds with findings in previous National Treatment Center
Studies (Knudsen et al., 2005, 2007). These findings suggest that counselors’ 12-step
treatment preference and overall education at the individual clinician level may be less
salient barriers to implementation of buprenorphine.

In terms of organizational-level determinants of implementation of buprenorphine, our
results also show that factors such treatment program culture or philosophy, use of other
evidence-based practices, client needs and demands, program accreditation, and access to
the medication for clients currently in treatment all had a significant impact on counselor
perceptions of buprenorphine. However, when examining each of the three multi-level
models, the impact of each of these organizational characteristics varied. It is notable that
access to a physician was not significant in multi-level modeling. Although we cannot be
sure why, one explanation is that the National Treatment Center Survey addresses counselor
attitudes and beliefs, rather than medication usage per se. It may also be that correlations
between organizational factors and counselor characteristics obscured the importance of
physician access.

Consistent with emerging research on implementation of new interventions, our findings
reflect the importance of treatment program culture and philosophy. In our study, counselors
working within a program based on the 12-step model were significantly less likely to view
buprenorphine as either acceptable or effective. This is not surprising given that a 12-step
treatment ideology is traditionally more abstinence-based (Schroeder, 2005) and is often not
supportive of the use of medication assisted treatment as this approach is viewed as
substituting one drug for another (McDowell & Cocke, 2006; White & Kurtz, 2005). This
finding suggests that the stigma associated with opiate treatment has a strong influence on
counselors’ willingness to recommend buprenorphine to patients, and acknowledges the
need to address the stigma and stereotypes present at the organizational level (McKenzie,
Nunn, Zaller, Bazazi, & Rich, 2009; Thomas et al., 2008). However, given that
buprenorphine does not require clients to obtain daily doses on-site, some of the social
stigma and work-related interruptions may be removed; this is a benefit that 12-step
programs must acknowledge if they seek expansion of evidence-based services and public
funding (Thomas et al., 2008; Wallack et al., 2010). Finally, this finding was also consistent
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with research regarding emphasis on a 12-step approach and attitudes toward alternate
treatments such as medications and behavioral interventions. McGovern et al (2004) found
that individuals who consistently support a 12-step model displayed less interest in addiction
medications and less current use and motivation for most behavioral treatments.
Additionally, practitioners who supported and encouraged cognitive behavioral therapy were
also more open to pharmacotherapies (McGovern et al., 2004).

Results also suggest that client needs and demands help drive the implementation of a new
medication such as buprenorphine. In our study, counselors working in programs with a
greater proportion of heroin-dependent clients were more likely to have opinions about
buprenorphine and rate it as an effective treatment technique. Client needs and demands
might influence counselor beliefs via organizational factors. As noted, there were
correlations between organizational factors and counselor characteristics. For example,
counselors in organizations that had adopted buprenorphine reported more buprenorphine-
specific training than other providers. Conceivably, client needs could have motivated
organizations to adopt buprenorphine and to provide buprenorphine training to counselors.
As opiate abuse and dependence have increased (Boyd et al., 2009; Compton & Volkow,
2006; Denisco et al., 2008; Johnston et al., 2007; SAMHSA, 2000, 2009), counselors are
seeking evidence-based practices and innovations such as buprenorphine to improve quality
of care. This finding also suggests that counselors are more likely to have positive views of
innovations that fit with the needs of their patients (i.e., organizational fit) (Rogers, 2003).
Further, it is likely that counselors working in programs that prescribe buprenorphine to
opiate patients have seen positive outcomes or the benefits associated with buprenorphine
use and are therefore more receptive to the medication, which corresponds with Rogers’
work on observability and triability (2003).

Another organizational characteristic that appears to impact counselors perceptions is the
use of other evidence-based practices and tools (Horgan, Reif, Ritter, & Lee, 2001; Kitson,
2009; Thomas, Wallack, Lee, McCarty, & Swift, 2003). Consistent with this research, in our
study counselors working in programs that used the ASAM-PPC were more likely to
perceive buprenorphine as acceptable for use in opiate treatment. Use of ASAM-PPC may
be a marker for a treatment orientation that is more consistent with research and science-
based tools, suggesting that these programs may be early adopters of best practices. This
finding also corresponds with the research on organizational and institutional culture and
adoption of innovations. According to Glisson and colleagues (2008), organizations that
emphasized high levels of proficiency and low levels of rigidity and resistance sustain new
treatments or services twice as long as those with low proficiency expectations and high
rigidity. This suggests that encouraging programs to deemphasize rigidity and resistance by
trying new practices and accelerating the use of several evidence-based practices should lead
to a greater openness and acceptance of medications such as buprenorphine.

Use of buprenorphine in the program was a significant predictor of diffusion and
buprenorphine acceptability, indicating that exposure to the medication via use in the
program was associated with more positive views of the buprenorphine. Therefore, when the
organization’s leadership and treatment culture support innovation and adoption of
evidence-based practices, the staff appear to engage and respond more positively to use of
buprenorphine.

Finally, counselors employed in programs with national accreditation were more likely to
view buprenorphine as an effective treatment. Accreditation or certification typically
involves the review, critique and adjustment of specific indicators regarded as linked to
improved outcomes and quality of care overall (Alexander, Wheeler, Nahra, & Lemak,
1998; Chassin, Loeb, Schmaltz, & Wachter, 2010; Ducharme, Knudsen, Roman, 2007; Joint
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Commission, 2010). Prior research also suggests that accredited programs offer a greater
number of some evidence-based practices such as wrap-around services and continuing care
which were linked with improved treatment outcomes (Chriqui, Terry-McElrath, McBride,
Eidson, & VanderWaal, 2007). Thus, our findings are consistent with previous research
which indicates that accreditation standards may contribute to use of evidence-based
practices and as such these external accrediting bodies may promote implementation of
medications such as buprenorphine (Knudsen, Ducharme, & Roman, 2006a; Knudsen,
Ducharme, & Roman, 2006b; Oser & Roman, 2007). Further, our findings suggest that the
influence of accreditation criteria may extend beyond the organization or program-level
directly to counselors’ opinions and decision-making about the effectiveness of
interventions.

Overall, our findings suggest that (a) specific training about buprenorphine is useful, (b)
counselor attitudes toward buprenorphine are improving over time, and (c) having a
program-wide treatment philosophy that does not emphasize a 12-Step model facilitates
implementation. These findings are important in terms of translational research as they
confirm the need to address knowledge and attitudes of front line providers, but they also
emphasize the importance of organizational culture and support for the adoption of new
practices. Thus, policies and funding that promote the hiring and continued training of
clinical staff as well as efforts that encourage a program-wide emphasis on empirically-
based treatment may positively influence providers’ acceptance of and perceptions about
medication-assisted treatments including buprenorphine. As a critical link to the diffusion of
medications, the important role of counselors and associated efforts to improve their
willingness to suggest buprenorphine to their clients cannot be ignored.

4.1. Limitations
One limitation is the issue of causality. With a cross-sectional design, it is difficult to know
the causality between knowledge and organizational characteristics and services. It is
possible that counselors who believe in medical treatments would choose to cluster in
organizations that offer continuing education, or do not rely on 12-step programs. It is also
possible that a program’s provision of buprenorphine on-site could be the result of counselor
attitudes and support for medication-assisted treatment.

Second, there may be unmeasured factors that affect counselor attitudes toward
buprenorphine. The HLM models presented here are comprehensive in the sense of looking
at both individual (counselor) and institutional (treatment program) factors simultaneously.
Furthermore, models of diffusion and acceptability appeared to fit the data well. However,
even after adjusting for counselor and program characteristics, unexplained variance
remained in terms of beliefs regarding buprenorphine effectiveness, suggesting there are
unmeasured factors at play. Indeed, estimates for coefficients in all three models may be
biased because the models do not account for unmeasured predictors.

Another limitation is the amount of missing data. At the counselor-level, the diffusion
analysis represented 1,004 counselors (91.9% of the counselor sample) in 231 programs
(98.7% of the program sample). However, respondents who did not rate buprenorphine
acceptability and/or effectiveness (either by answering “don’t know” or leaving the item
blank) could not contribute data to the respective HLM analyses. Therefore, the
acceptability analysis represented 480 counselors in 173 programs (43.9% of the counselor
sample, 73.9% of the program sample), while the effectiveness analysis represented 426
counselors in 168 programs (39.0% of the counselor sample, 71.8% of the program sample).
This finding that the majority of participants were unable to rate buprenorphine acceptability
and/or effectiveness may be related to time. Buprenorphine was approved by the Food and
Drug Administration in October 2002, and some study respondents were interviewed just
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two years later. The significant relationship between study year and diffusion found in this
study suggests that buprenorphine use is increasing and it may be becoming more accessible
for clients with opioid dependence.

Taken together, this work represents a large sample of counselors nested within treatment
programs, and the sample appears to be nationally representative of all publicly funded
programs. At the same time, because the data is focused on publicly funded treatment
programs, results are not necessarily generalizable to other sectors of the treatment system.
Future research should examine counselor attitudes toward buprenorphine in privately
funded treatment programs as well as in other settings such as community health clinics.
Finally, as the largest sector of our service delivery system, continued examination of
nationally representative samples of treatment programs and their use of a range of
evidence-based practices including medications is certainly warranted and critical in
ensuring high quality services for all clients.
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Table 1

Descriptive public treatment program statistics

Program-level characteristics
Programs in modeling

(n = 234)

Programs not in
modeling
(n = 84)

Center currently uses buprenorphine (adoption) 24 (10.26%) 13 (15.47%)

Heroin-dependent caseload, proportion M (SD) 17.09 (21.34) 15.48 (19.22)

Counselors employed (Size: log-transformed FTEs)   2.8 (0.8)   2.76 (1.38)

Accredited by JCAHO or CARF 79 (33.76%) 23 (27.38%)

12-step model 118 (50.43%) 38 (45.24%)

ASAM-PPC used 129 (55.13%) 49 (58.33%)

Non-profit 219 (93.59%) 79 (94.05%)

Access to a physician 136 (58.12%) 55 (65.48%)
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Table 2

Descriptive counselor statistics for each analysis

Counselor-level characteristics

Counselors in total
sample

(N = 1093)
N (%)

Female 711 (65.05%)

Age, M (SD) 45.53 (11.56)

Race: White 677 (61.94%)

In recovery 491 (44.92%)

Master’s degree or higher 469 (42.91%)

Certified addictions counselor 690 (63.22%)

Years in substance abuse treatment field   9.52 (7.41)

12-Step preference (sum scale 1 – 7)   4.39 (1.55)

Buprenorphine training (scale 1 – 7)   2.13 (1.84)

Diffusion (counselors who responded “don’t know” to both buprenorphine effectiveness and acceptability) 522 (47.76%)

Perceived acceptability of buprenorphine

  Counselors who expressed an opinion 515 (47.12%)

    Acceptability (scale 1 – 7)   4.75 (1.88)

    “Acceptable” (binary, scale responses 5 – 7) 300 (58.25%)

Perceived effectiveness of buprenorphine

  Counselors who expressed an opinion 456 (41.72%)

    Effectiveness (scale 1 – 7)   4.24 (1.72)

  “Effective” (binary, scale responses 5 – 7) 211 (46.27%)
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