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Abstract

Background: Overdoses due to non-medical use of prescription opioids and other opiates have become the leading
cause of accidental deaths in the USA. Buprenorphine and extended-release naltrexone are key evidence-based
pharmacotherapies available to addiction treatment providers to address opioid use disorder (OUD) and prevent
overdose deaths. Treatment organizations' efforts to provide these pharmacotherapies have, however, been stymied by
limited success in recruiting providers (physicians, nurse practitioners, and physician assistants) to prescribe these
medications. Historically, the addiction treatment field has not attracted physicians, and many barriers to implementing
OUD pharmacotherapy exist, ranging from lack of confidence in treating OUD patients to concerns regarding
reimbursement. Throughout the USA, the prevalence of OUD far exceeds the capacity of the OUD pharmacotherapy
treatment system. Poor access to OUD pharmacotherapy prescribers has become a workforce development need for
the addiction treatment field and a significant health issue.

Methods: This cluster randomized controlled trial (RCT) is designed to increase buprenorphine and extended-release
naltrexone treatment capacity for OUD. The implementation intervention to be tested is a bundle of OUD
pharmacotherapy capacity building practices called the Prescriber Recruitment Bundle (PRB), which was developed and
piloted in a previous statewide buprenorphine implementation study. For this cluster RCT, organizational sites will be
recruited and then randomized into one of two arms: (1) control, with treatment as usual and access to a website with
PRB resources, or (2) intervention, with organizations implementing the PRB using the Network for the Improvement of
Addiction Treatment organizational change model over a 24-month intervention period and a 10-month sustainability
period. The primary treatment outcomes for each organizational site are self-reported monthly counts of
buprenorphine slots, extended-release naltrexone capacity, number of buprenorphine patients, and number of
extended-release naltrexone patients.

This trial will be conducted in Florida, Ohio, and Wisconsin, resulting in 35 sites in each arm, for a total sample size of
70 organizations.

Discussion: This study addresses three issues of substantial public health significance: (1) the pressing opioid misuse
epidemic, (2) the low uptake of OUD treatment pharmacotherapies, and (3) the need to increase prescriber
participation in the addiction treatment workforce.
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Background
Overdoses due to non-medical use of prescription opi-
oids and other opiates have become the leading cause of
accidental deaths in the USA [1]. Opioid use disorder
(OUD) pharmacotherapies are a key evidence-based
intervention available to specialty addiction treatment
organizations to address the increase in OUDs and reduce
overdose deaths [2—4]. This study focuses on two of these
pharmacotherapies, buprenorphine and extended-release
naltrexone. Buprenorphine is an opioid agonist therapy that
binds to the opioid receptor to reduce the effects of opioids.
Buprenorphine enhances retention in treatment and
reduces self-reported use of opioids, criminal activity, and
mortality [3, 5, 6]. Buprenorphine can only be prescribed
by health care providers who have completed training to
obtain a waiver to treat a limited number of patients [7].
Patients take the medication daily via tablet or film formu-
lations; a longer-acting implant formulation is also available.
Extended-release naltrexone (Vivitrol®) is an opioid
antagonist medication that blocks the opioid receptor and
also has improved retention rates when compared to pla-
cebo [4, 8]. Extended-release naltrexone is typically injected
once a month at prescriber’s office location. While these
pharmacotherapies hold great promise, they are underuti-
lized in OUD treatment. Of the 2.5 million Americans
12 years of age or older with OUDs [9], fewer than 128,000
of those attending specialty treatment programs had
treatment plans that included pharmacotherapy [10].
Treatment organizations’ efforts to provide OUD
pharmacotherapies have been hindered by limited
success in recruiting providers to prescribe these
medications. In previous studies [11], physician pre-
scribers have expressed hesitancy to prescribe OUD
treatment pharmacotherapies due to feeling that treat-
ing OUD patients can be difficult, limited confidence
in treating OUD patients, lack of institutional sup-
port, inadequately trained staff, time constraints, poor
reimbursement rates, and regulatory barriers to OUD
pharmacotherapy [11-15]. One regulatory barrier spe-
cific to buprenorphine requires prescribers to apply
for a waiver that limits them to treating 30 patient
slots in year 1, 100 slots in year 2, and up to 275
slots per year thereafter. Legislation passed in 2016
expands prescribing privileges to advanced practice
registered nurses and physician assistants, who must
also complete training and obtain a waiver to treat a
limited number of patients [16].

These conditions have created significant barriers to
OUD treatment capacity and implementation of these
pharmacotherapies. A recent analysis found that 24.1% of
specialty treatment organizations using buprenorphine
pharmacotherapy had to turn patients away due to insuffi-
cient prescribing capacity [17]. About 43% of the US
counties have no buprenorphine prescribers; among states
and the District of Columbia, 96% had OUD rates that
exceeded their buprenorphine capacity [18].

Poor access to prescribers of OUD pharmacotherapy
has become a workforce development need in the addic-
tion treatment field. Traditionally, organizations providing
addiction treatment services have not developed compe-
tency in recruiting prescribers; rather, they have primarily
relied on a clinical workforce of counselors. That is
quickly changing, as addiction treatment providers are
now being called upon to expand their clinical services
into physician-supported areas such as primary care,
mental health/psychiatry, and pharmacotherapy for addic-
tion disorders. This study protocol’s aim is to address this
emerging need by testing a bundle of practices, the
Prescriber Recruitment Bundle (PRB), coupled with the
Network for the Improvement of Addiction Treatment
(NIATx) organizational change model to increase OUD
treatment pharmacotherapy workforce capacity.

The PRB was developed to address the leading barrier
to buprenorphine implementation, lack of physician pre-
scribing capacity, as identified by 40 treatment organiza-
tions participating in the Ohio project titled “To Test a
Payer/Treatment Agency Intervention to Increase Use of
Buprenorphine.” This was a surprising finding because
lack of reimbursement for buprenorphine was expected
to be the most frequent and challenging barrier to
expanding buprenorphine use. However, as the project
proceeded and reimbursement barriers were removed,
the lack of physicians to prescribe buprenorphine
prevented its use within treatment organizations. As a
result, different interventions began to be tested to
increase  buprenorphine prescriber capacity. The
successful interventions were packaged into what
became the PRB and later were tested by eight organiza-
tions in the project. The eight organizations that applied
the PRB increased buprenorphine prescribing slots by
48.3-100%. The slots, once acquired, were mostly filled
due to the pressing need for medication-assisted treat-
ment services. The PRB pilot recruited 10 new physi-
cians and increased buprenorphine prescribing slots
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across the eight organizations by more than twofold.
The PRB developed and piloted was limited to a pre/
post-evaluation on a convenience sample; this protocol
will describe a randomized test of the PRB.

Objectives

In this cluster randomized controlled trial (RCT), the
primary aim is to test the impact of the PRB imple-
mented in conjunction with the NIATx organizational
change model, relative to the control, on (a) increasing
the number of buprenorphine treatment slots and
extended-release naltrexone capacity and (b) increasing
the number of patients receiving buprenorphine and
extended-release naltrexone in the participating addic-
tion treatment organizations. A secondary aim is to test
whether the PRB affects factors likely to be associated
with  prescriber recruitment, including resources
dedicated to prescriber recruitment and physicians’ job
satisfaction [19-21], and subsequently, whether these
factors mediate the effects of the PRB on key outcomes.
Lastly, qualitative methods will be used to study the con-
text and processes that influence PRB adoption and
fidelity, to develop a deeper understanding of how the
PRB influences recruitment beyond the quantitative
study variables, and to gain knowledge of what
organizational processes contribute to successful
licensed prescriber recruitment.

Methods

Trial design

In the intervention arm of this cluster randomized trial,
the PRB will be implemented during a 24-month trial
using the evidence-based NIATx organizational change
model developed by our research center. The control
arm will only receive access to the PRB materials online
via a secure website. Organizations in the control arm
will complete all the same data collection instruments as
those in the intervention arm.

Participants

We selected the three states (FL, OH, and WI) due to
the states’ varied frequency of opioid analgesic prescrib-
ing and drug-poisoning deaths [22, 23]. These states
offered a mix of urban and rural settings, presence of
minority populations, strength of data collection and
reporting systems, and representation of both Medicaid
expansion and non-expansion states.

In all three states, recruitment began with surveying
all publicly funded organizations that are licensed to
provide addiction treatment services and have at least
100 admissions per year. The state-based addiction treat-
ment authorities provided a list of the organizations
meeting these eligibility criteria. The survey assessed the
organizations’ interest in increasing their buprenorphine
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prescribing capacity. Organizations expressing the need
for greater OUD pharmacotherapy capacity were
recruited into the trial through an invitation from the
study team. Of 125 organizations indicating need for
greater OUD pharmacotherapy, 24 organizations from
Florida, 23 from Ohio, and 23 from Wisconsin agreed to
participate, for a total of 70 organizational sites (Fig. 1,
consort diagram). Thirty-five were placed in the inter-
vention arm, and 35 were in the control arm.

Randomization and consent procedures

The first stage of the block randomization within each
state is to develop sampling matched organizations from
those that agreed to participate, based on their current
use of PRB practices (i.e., number of PRB practices being
used 0-7) and whether they were currently prescribing
buprenorphine (i.e., yes or no). As a result, 11-13
matched pairs are identified per state. For Ohio and
Wisconsin, one matched pair will have two intervention
sites to one control site, due to the overall uneven number
(n = 23). A random number generator is utilized to assign
organizations within each pair into one of the two study
conditions. Following randomization, study staff will pro-
vide University of Wisconsin Institutional Review Board
approved study information sheets to staff participants.
No visible concealment will be applied. Blinding of partici-
pants and researchers is considered logistically infeasible.

Interventions
The PRB uses two approaches to implementation: the
NIATx organizational change model within a multi-
organizational learning collaborative in the intervention
arm and online PRB resources in both study arms. The
PRB includes:

a) Candidate identification strategies for finding
prescribers interested in prescribing OUD
pharmacotherapies. The Ohio “To Test a Payer/
Treatment Agency Intervention to Increase Use of
Buprenorphine” found the following physician
specialties to be more likely to become opioid
pharmacotherapy prescribers: (a) addiction medicine
specialists, (b) psychiatrists who are already
practicing within the organization, and (c) family
medicine and internists in the community. Similarly,
Rosenblatt et al. [24] observed that 81.9% of
physicians with a Drug Enforcement Administration
(DEA) waiver to prescribe buprenorphine came
from a combination of the psychiatry, primary care,
and addiction medicine specialties. The bundle
recommends seeking physician prescribers from
these specialties and to be aware that as of 2016,
advanced practice nurses and physician assistants
can also now prescribe buprenorphine [25].
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b) Prescriber education forum slide deck that can be

c)

used to inform prescriber groups and stimulate
interest in OUD pharmacotherapy prescribing.
Potential prescribers are often unaware of the
practice opportunities in addiction medicine. Once
they are aware of those opportunities, they are more
likely to provide care to patients with addiction
disorders [26]. Education forums can describe
practice opportunities in the addiction field, how
physicians and other clinicians can reduce the
impact of OUDs, and give medical professionals the
opportunity to express their interest in becoming
OUD pharmacotherapy prescribers. The slide deck is
intended for use by agency staff

Prescriber-friendly workflow and risk-reduction
strategies that provide clinical supports to assist
prescribers with managing OUD pharmacotherapy
patients. Two concerns of potential prescribers are
that patients on opioid treatment pharmacotherapies

require added effort and that these patients present
additional clinical risk [27]. LaBelle et al. [28]
reported that the use of nurses to assist physicians
with the provision of buprenorphine treatment has
led to expanded use of this pharmacotherapy. This
strategy reduces the clinical workload on prescribers
and allows for the use of a risk management plan
based on existing clinical guidelines that also prevents
the non-medical use or diversion of buprenorphine
prescriptions [29]. Education can also be provided on
how buprenorphine side effects and mortality are low,
and side effects are less severe than other comparable
opioid treatment alternatives [3].

d) Academic detailing to recruit OUD prescribers.

Academic detailing is an evidence-based tool to
influence prescriber decision making and to recruit
OUD prescribers. Developed by Soumerai et al. [30],
academic detailing uses persuasive communication
to influence physician behavior [31, 32]. This
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approach applied to recruiting OUD pharmacother-
apy prescribers includes the following steps: (1) con-
ducting interviews to investigate baseline knowledge
of and motivations for buprenorphine treatment, (2)
defining clear educational behavioral objectives, (3)
establishing credibility by citing authoritative and
unbiased sources of information and presenting both
sides of controversial issues, (4) stimulating active
physician and clinician participation in educational
interactions, (5) using concise graphic educational
materials, (6) highlighting and repeating the essential
messages, and (7) providing positive reinforcement
during follow-up visits. Agency staff are encouraged
to use academic detailing strategies as part of phys-
ician recruitment.

e) Telemedicine to provide access to OUD
pharmacotherapies. Barriers of time and distance
can limit access to OUD prescribers [11].
Buprenorphine prescribing physicians are often
clustered in urban centers [24]. Some behavioral
health organizations have begun to use telemedicine
to increase patient access to services that are not
available or if more capacity is needed in a given
clinic [33-35]. For buprenorphine care, a
buprenorphine prescriber can use videoconferencing
to treat a patient at a remote location. Resources
will be available in the PRB explaining how to use
telemedicine for buprenorphine care to increase
access to care and patient convenience.

f) Promoting organizational leadership and culture to
support the building of OUD pharmacotherapy
capacity. Leadership and culture that supports use of
opioid treatment pharmacotherapies, and the
recruitment of OUD pharmacotherapy prescribers
facilitates provision of this evidence-based practice
[36]. Specific actions leaders can take to support re-
cruitment include providing resources for recruiting
and creating an attractive environment for applicants
[37]. Examples of how to apply leadership skills to
promote medication-assisted treatment use will be
also included in the PRB.

In the intervention arm, the PRB implementation will
begin with a 4-month planning phase to identify practices
that are not present or underutilized in the study sites.
They will then be implemented in the rollout phase (Fig. 2).
Within each treatment organization, we will engage
management to participate in PRB practices: a top leader
(the executive sponsor), the primary physician recruiter for
the organization (the change leader) if different from the
executive sponsor, and the clinical director.

During the planning phase, key components of the PRB
implementation process (designed based on the evidence-
based NIATx organizational change model [38, 39] include
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(1) defining the aim through a briefing between the execu-
tive sponsor and a project coach provided by the research
team, (2) assessing PRB baseline to measure level of use of
the different PRB practices and document the existing
buprenorphine slots availability and extended-release
naltrexone capacity, and (3) training leadership and
prescriber recruiters to develop and implement an
organizational change or a new practice from the bundle.
The training will include all organizations within the state
that were randomized to the intervention arm to encourage
cross-organizational sharing. After the planning phase, a
20-month rollout phase occurs that includes (4) monitoring
progress in increasing the number of buprenorphine slots,
extended-release naltrexone capacity, and use of the PRB;
(5) pilot testing of changes to implement and enhance PRB
implementation using the evidence-based Plan-Do-Check
(or measure)-Act approach [40]; and (6) sustaining success-
ful changes by implementing a plan to institutionalize gains
and avoid reverting to the old system.

Throughout the planning and rollout phases, each
organization will have a coach. The coach is an expert in
prescriber recruitment, OUD treatment, and organizational
change who supports treatment organizations as they
make, sustain, and spread PRB practices. Coaches help
organizations think through key issues, offer process
improvement training, and suggest changes during monthly
coaching calls and e-mails as needed.

Timeline

During project months 1 to 18, the study team will
design the PRB intervention, complete IRB approval, and
identify and recruit treatment organizations. In months 14
to 18, the study team will collect baseline data on number
of assigned and open buprenorphine slots and extended-
release naltrexone capacity. In months 15 to 42, the study
team will implement the study arm interventions and
collect outcome data on the 24-month staggered start inter-
vention. During months 37 to 52, the study team will col-
lect quantitative data on the sustainability of the changes.
Data analysis, publication development, and dissemination
of findings will occur at several points, but primarily during
months 53 to 60.

Sample size

In determining sample size, we fit a linear mixed-effects
model to the monthly results for assigned and available
buprenorphine slots to estimate the “PRB with NIATx
organizational change model” effect. The power of the
study design was determined by the anticipated
standardized effect size based on the effects experienced
in the PRB pilot study. The PRB pilot study, which
included 8 organizations, found that PRB increased
physician recruitment by 43.4-100%, which can be
transformed into Cohen’s d = .394 on average [41].
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Fig. 2 PRB implementation sequence (during the 24-month intervention period). OUD opioid use disorders, PRB Prescriber Recruitment Bundle,

Intraclass correlation (ICC) among sites affects the
power of cluster randomized trials [42]. The estimate of
ICC was around 0.10. We will have recruited 35 treat-
ment sites and 35 comparison sites. Based on our previ-
ous and current projects with similar participants, we
expect about 15% attrition by the end of the data collec-
tion, so we used a more conservative 20% attrition rate
for our power calculations. With 28 organizations in
each condition with an average of 150 buprenorphine
slots in each organization, the study will achieve a power
of .93 (d = .30) or higher (d > .30) with a type I error
rate of 0.05. Power calculation for the cluster RCT was
performed using Optimal Design Software [43].

Data collection and measures
The primary outcome variables are the monthly number
of (a) assigned and (b) open buprenorphine slots as well
as (c) extended-release naltrexone capacity and (d)
administrations over the past month. Assigned slots are
defined as the number buprenorphine slots all pre-
scribers affiliated with the organization have dedicated
to the organization. For the buprenorphine data, on the
first working Monday of the month, each organization
will count the numbers of assigned and open
buprenorphine slots. For extended-release naltrexone
data, the number of extended-release naltrexone admin-
istrations for the previous month will be counted. These
data will be collected during the 4-month planning
phase, the 20-month rollout phase, and the 10-month
sustainment phase, for a total of 34 months.

For the mediational analysis, at organizational baseline,
mid-intervention, and the end of the intervention
phases, the PRB change leader (or primary contact) will

complete the organizational surveys for the PRB imple-
mentation fidelity. In addition, any physician affiliated
with the organization (by employment or contract) will
complete the Physician Worklife Survey [21].

The qualitative portion of the study will support the
research questions by exploring facilitators and barriers to
successful prescriber recruitment, as well as the process of
PRB implementation within organizations and fidelity to
PRB implementation sequence. Sampling for the qualitative
component will promote integration of qualitative and
quantitative approaches by drawing upon findings from the
quantitative assessments. Semi-structured interviews will be
conducted with up to 15 organizations in the intervention
arm that have had success at implementing the PRB (at least
5 of the 7 practices from the PRB fidelity scale) and up to 15
organizations that have implemented fewer than 3 PRB
practices at the end of the first year or mid-point of
the intervention. In this longitudinal design, selected
organizations will be interviewed at end of the mid-
point and at the end of the intervention period to
allow for more in-depth exploration of what occurred
within these organizations over time.

In the interviews, the closed-ended questions will be
based on domains of the Burke-Litwin Model of
Organizational Change: (1) leadership, (2) recruiting
practices, (3) work-unit change, and (4) organizational
motivational for recruitment [44]. The open-ended
questions will allow for discovery of other factors affect-
ing PRB implementation and prescriber recruitment.

Data analysis
We intend to use an optimal design in which treatment
arms are allocated following a multi-site cluster
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randomization procedure [43]. A preliminary analysis
will compare baseline characteristics between interven-
tion and control condition sites, as well as sites enrolled
in the project and eligible sites that chose to not partici-
pate. Chi-square tests and linear models will be used to
formally test for statistically significant baseline differ-
ences between the arms. Descriptive statistics and plots
will be used to summarize the distribution of each of the
analytic variables collected at each time point for each
arm. The organizational site is the unit of analysis.

For the primary outcome analysis, mixed-effects models
(random effects due to organization and fixed effects due
to study arm and time) will be used for data analysis of the
monthly number of assigned and open buprenorphine slots
per organization, estimated extended-release naltrexone
capacity, buprenorphine use, and extended-release naltrex-
one use. A number of organizational characteristics found
by Knudsen et al. [45] to affect the presence of physicians
in addiction treatment setting, including facility type,
services offered, and organizational size, will be included in
the models as covariates to properly and efficiently estimate
the effect of PRB. We will examine the PRB effect at each
time point using cross-sectional multilevel models and will
also implement growth curve models across time that
include the PRB effect, time, and PRB*time, as well as time-
varying covariates and organizational characteristics. The
available and open buprenorphine slots, extended-release
naltrexone capacity, buprenorphine use, and extended-
release naltrexone use will be measured repeatedly for the
same subjects, and it is expected that these values will be
correlated over time. Therefore, instead of assuming an
independence (i.e., zero correlation) or a compound
symmetry covariance structure (i.e., a constant correlation
regardless of the proximity of measurement time points),
we will allow errors to be auto-correlated or Toeplitz struc-
tured, denoted as AR(p) or TOEP(p), in the growth curve
models. This can be done by allowing additional parameters
in the mixed-effects model error structures that represent
the correlation between the adjacent measures of out-
comes, and is reduced as the measures become further
apart [46]. For the meditational analysis, we will examine
the mediating effects of resources dedicated to physician
satisfaction and PRB implementation fidelity through a
causal mediational analysis. Each of the factors will be ag-
gregated at the organizational site level and measured using
mixed-effects models. Through a mediation analysis [47,
48], we can estimate the direct (buprenorphine slots,
extended-release naltrexone, buprenorphine use, and
extended-release naltrexone use with and without PRB)
and indirect effects (resources dedicated to prescriber
recruitment, staff prescriber satisfaction, and PRB imple-
mentation fidelity) of the PRB on the outcome measures.
Using the R package “mediation,” we will estimate the
causal mediation effects, examine moderated mediation
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effects, and conduct sensitivity analysis at each time point
as well as across time [49].

The qualitative analysis will include deductive and
inductive components. The Burke-Litwin model will
provide the domains for a directed content analysis [50].
An inductive approach based on grounded theory and
dimensional analysis [51-54] will be used to identify and
explore additional contextual and processual factors that
affect PRB implementation. Both directed and inductive
analyses will include within-site and cross-site compari-
sons. Qualitative analysis will begin with the first inter-
view and will continue in tandem with data collection,
allowing the investigators to use later interviews to delve
into factors identified in early interviews. Together, these
approaches will produce a thorough description of PRB
implementation that will be combined with the quantitative
results to deepen our understanding of how the PRB works,
promoting insights that can be applied to future dissemin-
ation of the PRB, and to discover strategies beyond the PRB
that contributed to prescriber recruitment.

Ethics
The study received approval from the institutional
review boards at the University of Wisconsin-Madison.

Trial status
The recruitment phase of the trial is nearly completed
and baseline data collection has begun.

Discussion

Opioid misuse has become a leading cause of substance
use disorder (SUD) admissions in the USA, second only
to alcohol misuse [55]. Traditionally, the most frequent
treatment for opioid disorders by specialty treatment
organizations has been behavioral therapy steeped in the
12-step tradition of Alcoholics Anonymous, which many
interpret as calling for an abstinence-only approach to
treatment that precludes the use of any medications
[56]. More recently, research has shown greater treat-
ment retention rates and reduced use of illicit opioids
with pharmacotherapy compared to behavioral therapy
[3, 6, 57]. Hence, pharmacotherapy provides the most
promising therapy to treat those wanting to reduce the
adverse consequences of opioid misuse. The lack of
reimbursement for OUD pharmacotherapy [58],
philosophical resistance to pharmacotherapy to treat
SUDs [59], and limited availability of buprenorphine
prescribers inhibit use of buprenorphine in addiction
treatment settings [60]. The most widely endorsed
barrier among programs that do not use pharmacother-
apy, however, is the lack of access to licensed prescribers
[61]. Increasing OUD pharmacotherapy prescribing
capacity is imperative in addressing the opioid epidemic.
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This trial addresses a structural barrier to use of
OUD pharmacotherapies, lack of OUD pharmacother-
apy prescribing capacity. By increasing access to
evidence-based OUD pharmacotherapies, this trial
could have a significant public health impact by redu-
cing the morbidity and mortality of opioid addiction.
Should the PRB be successful, it would, to our know-
ledge, be the first evidence-based prescriber recruiting
tool and could be used to recruit physicians and other
prescribers to medically underserved areas or other
areas where shortages exist.

Abbreviations

ICC: Intraclass correlation; MAT: Medication-assisted treatment; NIATx: Network
for the Improvement of Addiction Treatment; OUD: Opioid use disorder;

PRB: Prescriber recruitment bundle; SUDs: Substance use disorders

Acknowledgements
We acknowledge Maureen Fitzgerald for her editing services and Judy
Ganch for her assistance with the references for this manuscript.

Funding

The study is funded by the National Institutes on Drug Abuse (NIDA) (RO1
DA030431-01A1). NIDA has played no role in the study design or preparation
of this manuscript.

Availability of data and materials
Not applicable

Authors’ contributions

All authors made substantial contributions to the study design as well as to
the development and editing of the manuscript. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
The described study was approved by the University of Wisconsin's Health
Sciences Institutional Review Board.

Consent for publication
Not applicable

Competing interests

The NIATx organizational change model was developed by the Center for Health
Enhancement System Studies (CHESS) at the University of Wisconsin-Madison.
Todd Molfenter, Ph.D, is a faculty member at the CHESS Center. Also, Dr. Molfenter
is affiliated with the NIATx Foundation, the organization responsible for making
the NIATx organizational change model to address access to and retention in
behavioral health services available to the public. Dr. Molfenter has worked
extensively with his institution to manage any conflicts of interest, and the NIATx
Foundation will have no role in this study. The other authors declare that they
have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Industrial and Systems Engineering, University of
Wisconsin-Madison, 1513 University Ave., Madison, WI 53706, USA.
“Department of Family Medicine and Community Health, University of
Wisconsin-Madison, 1100 Delaplaine Ct., Madison, WI 53715-1896, USA.
JInstitute for Clinical and Translational Research, University of
Wisconsin-Madison, 4116 Signe Skott Cooper Hall, 701 Highland Ave,
Madison, WI 53705, USA. 4Department of Behavioral Science and Center on
Drug and Alcohol Research, University of Kentucky, 845 Angliana Ave., Room
204, Lexington, KY 40508, USA. °1075E Educational Sciences, 1025 West
Johnson St, Madison, WI 53706-1706, USA. ®1 West Wilson St. Rm 850,

Page 8 of 9

Madison, WI 53703, USA. /30 E. Broad St, 8th Floor, Columbus, OH 43215,
USA.

Received: 27 August 2017 Accepted: 3 November 2017
Published online: 15 November 2017

References

1. Chen LH, Hedegaard H, Warner M. Drug-poisoning deaths involving opioid
analgesics: United States, 1999-2011. NCHS Data Brief. 2014;166:1-8.

2. Berglund M. A better widget? Three lessons for improving addiction
treatment from a meta-analytical study. Addiction. 2005;100(6):742-50.

3. Mattick RP, Kimber J, Breen C, Davoli M. Buprenorphine maintenance versus
placebo or methadone maintenance for opioid dependence. Cochrane
Database Syst Rev. 2014,2:CD002207.

4. Krupitsky E, Zvartau E, Blokhina E, Verbitskaya E, Wahlgren V, Tsoy-Podosenin
M, et al. Randomized trial of long-acting sustained-release naltrexone
implant vs oral naltrexone or placebo for preventing relapse to opioid
dependence. Arch Gen Psychiatry. 2012,69(9):973-81.

5. Ling W, Charuvastra C, Collins JF, Batki S, Brown LS Jr, Kintaudi P, et al.
Buprenorphine maintenance treatment of opiate dependence: a
multicenter, randomized clinical trial. Addiction. 1998,93(4):475-86.

6. Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L, Wiessing L, et al.
Mortality risk during and after opioid substitution treatment: systematic
review and meta-analysis of cohort studies. BMJ. 2017;357;1550.

7. Substance Abuse and Mental Health Services Administration
(SAMHSA). Physician Waiver Qualifications: The Drug Addiction
Treatment Act of 2000 (DATA 2000). https://www.samhsa.gov/
medication-assisted-treatment/legislation-regulations-guidelines#DATA-
2000. Accessed 14 Aug 2017.

8. Comer SD, Sullivan MA, Yu E, Rothenberg JL, Kleber HD, Kampman K, et al.
Injectable, sustained-release naltrexone for the treatment of opioid
dependence: a randomized, placebo-controlled trial. Arch Gen Psychiatry.
2006;63(2):210-8.

9. Substance Abuse and Mental Health Services Administration (SAMHSA).
2014 National Survey on Drug Use and Health: detailed tables - 5.1 to 5.56.
Rockville: Substance Abuse and Mental Health Services Administration,
Center for Behavioral Health Statistics and Quality; 2015. Available at:
https://www.samhsa.gov/data/sites/default/files/NSDUH-DetTabs2014/
NSDUH-DetTabs2014.pdf

10.  Substance Abuse and Mental Health Services Administration (SAMHSA).
Treatment Episode Data Set (TEDS): 2004-2014. National Admissions to
Substance Abuse Treatment Services. BHSIS Series S-84, HHS Publication No.
(SMA) 16-4986. Rockville: Substance Abuse and Mental Health Services
Administration, Center for Behavioral Health Statistics and Quality; 2016.
Available at: https://wwwdasis.samhsa.gov/dasis2/teds_pubs/2014_teds_rpt_
natl.pdf

11. Molfenter T. The pressing shortage of buprenorphine prescribers and the
pending role of telemedicine. Addict Sci Clin Pract. 2015;10(Suppl 1):A40.

12. Hutchinson E, Catlin M, Andrilla CH, Baldwin LM, Rosenblatt RA. Barriers to
primary care physicians prescribing buprenorphine. Ann Fam Med. 2014;
12(2):128-33.

13.  DeFlavio JR, Rolin SA, Nordstrom BR, Kazal LA Jr. Analysis of barriers to
adoption of buprenorphine maintenance therapy by family physicians. Rural
Remote Health. 2015;15:3019.

14. Andrilla CHA, Coulthard C, Larson EH. Barriers rural physicians face
prescribing buprenorphine for opioid use disorder. Ann Fam Med. 2017;
15(4):359-62.

15. Huhn AS, Dunn KE. Why aren’t physicians prescribing more buprenorphine?
J Subst Abus Treat. 2017;78:1-7.

16. Johnson CA. CARA: policy designed to prevent & effectively treat heroin
addiction through multidimensional strategies. Cleveland: Cleveland State
University School of Social Work; 2016.

17. Molfenter T, Sherbeck C, Zehner M, Starr S. Buprenorphine prescribing
availability in a sample of Ohio specialty treatment organizations. J Addict
Behav Ther Rehabil. 2015:4:2.

18.  Stein BD, Gordon AJ, Dick AW, Burns RM, Pacula RL, Farmer CM, et al.
Supply of buprenorphine waivered physicians: the influence of state
policies. J Subst Abus Treat. 2015;48(1):104-11.

19.  Klein KJ, Conn AB, Sorra JS. Implementing computerized technology: an
organizational analysis. J Appl Psychol. 2001,86(5):811-24.


https://www.samhsa.gov/medication-assisted-treatment/legislation-regulations-guidelines#DATA-2000
https://www.samhsa.gov/medication-assisted-treatment/legislation-regulations-guidelines#DATA-2000
https://www.samhsa.gov/medication-assisted-treatment/legislation-regulations-guidelines#DATA-2000

Molfenter et al. Implementation Science (2017) 12:135

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Tremblay MA, Blanchard CM, Taylor S, Pelletier LG, Villeneuve M. Work
extrinsic and intrinsic motivation scale: its value for organizational
psychology research. Can J Behav Sci. 2009;41(4):213-26.

Williams ES, Konrad TR, Linzer M, McMurray J, Pathman DE, Gerrity M, et al.
Refining the measurement of physician job satisfaction: results from the
Physician Worklife Survey. SGIM Career Satisfaction Study Group. Society of
General Internal Medicine. Med Care 1999;37(11):1140-1154.

Warner M, Hedegaard H, Chen L. Trends in drug-poisoning deaths
involving opioid analgesics and heroin: United States, 1999-2012. NCHS
Health E-Stat; 2014.

Centers for Disease Control and Prevention (CDC). Vital signs: opioid
painkiller prescribing; 2014. https//www.cdc.gov/vitalsigns/opioid-
prescribing/. Accessed 14 Aug 2017.

Rosenblatt RA, Andrilla CH, Catlin M, Larson EH. Geographic and specialty
distribution of US physicians trained to treat opioid use disorder. Ann Fam
Med. 2015;13(1):23-6.

United States Code Title 21, Chapter 13, Subchapter |, Part C, Sec. 823(qg).
Fleming M, Barry K, Davis A, Kahn R, Rivo M. Faculty development in
addiction medicine: project SAEFP, a one-year follow-up study. Family Med.
1994,26(4):221-5.

Molfenter T, Sherbeck C, Zehner M, Quanbeck A, McCarty D, Kim JS, et al.
Implementing buprenorphine in addiction treatment: payer and provider
perspectives in Ohio. Subst Abuse Treat Prev Policy. 2015;10(1):13.

LaBelle CT, Han SC, Bergeron A, Samet JH. Office-based opioid treatment
with buprenorphine (OBOT-B): statewide implementation of the
Massachusetts collaborative care model in community health centers. J
Subst Abus Treat. 2016;60:6-13.

Lofwall MR, Wunsch MJ, Nuzzo PA, Walsh SL. Efficacy of continuing medical
education to reduce the risk of buprenorphine diversion. J Subst Abus
Treat. 2011:41(3):321-9.

Soumerai SB, Avorn J. Principles of educational outreach (‘academic
detailing’) to improve clinical decision making. JAMA. 1990,263(4):549-56.
Goldstein MG, Niaura R, Willey C, Kazura A, Rakowski W, DePue J, et al. An
academic detailing intervention to disseminate physician-delivered smoking
cessation counseling: smoking cessation outcomes of the Physicians
Counseling Smokers Project. Prev Med. 2003;36(2):185-96.

Honigfeld L, Chandhok L, Spiegelman K. Engaging pediatricians in
developmental screening: the effectiveness of academic detailing. J Autism
Dev Disord. 2012,42(6):1175-82.

Young LB. Telemedicine interventions for substance-use disorder: a
literature review. J Telemed Telecare. 2012;18(1):47-53.

Marsch LA, Borodovsky JT. Technology-based interventions for preventing
and treating substance use among youth. Child Adolesc Psychiatr Clin N
Am. 2016;25(4):755-68.

Molfenter TD, Boyle MG, Holloway D, Zwick J. Trends in telemedicine use in
addiction treatment. Addict Sci Clin Pract. 2015;10(1):14.

Aarons GA, Green AE, Trott E, Willging CE, Torres EM, Ehrhart MG, et al. The
roles of system and organizational leadership in system-wide evidence-
based intervention sustainment: a mixed-method study. Admin Pol Ment
Health. 2016;43(6):991-1008.

Chapman DS, Uggerslev KL, Carroll SA, Piasentin KA, Jones DA. Applicant
attraction to organizations and job choice: a meta-analytic review of the
correlates of recruiting outcomes. J Appl Psychol. 2005;90(5):928-44.
McCarty D, Gustafson DH, Wisdom JP, Ford J, Choi D, Molfenter T, et al. The
Network for the Improvement of Addiction Treatment (NIATX): enhancing
access and retention. Drug Alcohol Depend. 2007;88(2):138-45.

Hoffman KA, Ford JH, Choi D, Gustafson DH, McCarty D. Replication and
sustainability of improved access and retention within the Network for the
Improvement of Addiction Treatment. Drug Alcohol Depend. 2008,98(1-2):63-9.
Institute of Medicine (US) Committee on Quality of Health Care in America.
Crossing the quality chasm: a new health system for the 21st century.
Washington DC: National Academies Press (US); 2001.

Rosenthal R, Rubin DB. A simple, general purpose display of magnitude of
experimental effect. J Educ Psychol. 1982;74(2):166.

Hsieh FY, Lavori PW, Cohen HJ, Feussner JR. An overview of variance inflation
factors for sample-size calculation. Eval Health Prof. 2003;26(3):239-57.
Raudenbush SW, Liu X. Statistical power and optimal design for multisite
randomized trials. Psychol Methods. 2000;5(2):199-213.

Burke WW, Litwin GH. A causal model of organizational performance and
change. In: Burke WW, Lake DG, Paine JW, editors. Organizational change: a
comprehensive reader. San Francisco: Jossey-Bass; 2009. p. 273-99.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Page 9 of 9

Knudsen HK, Abraham AJ, Roman PM. Adoption and implementation of
medications in addiction treatment programs. J Addict Med. 2011;5(1):21-7.
Singer JD, Willett JB. Applied longitudinal data analysis: modeling change
and event occurrence. New York: Oxford University Press; 2003.

MacKinnon DP. Introduction to statistical mediation analysis. New York:
Lawrence Erlbaum Associates; 2008.

Imai K, Keele L, Tingley D. A general approach to causal mediation analysis.
Psychol Methods. 2010;15(4):309-34.

Tingley D, Yamamoto T, Hirose K, Keele L, Imai K. Mediation: R package for
causal mediation analysis. J Stat Softw. 2014;59(5):1-39.

Hsieh HF, Shannon SE. Three approaches to qualitative content analysis.
Qual Health Res. 2005;15(9):1277-88.

Glaser BG, Strauss AL. The discovery of grounded theory: strategies for
qualitative research. 2nd ed. New York: Aldine Transaction; 1999.
Schatzman L. Dimensional analysis: notes on an alternative approach to the
grounding of a theory in qualitative research. In: Strauss AL, Maines DR,
editors. Social organization and social process: essays in honor of Anselm
Strauss. New York: Aldine De Gruyter; 1991.

Caron CD, Bowers BJ. Methods and application of dimensional analysis: a
contribution to concept and knowledge development in nursing. In: Rodgers
B, Knafl K, editors. Concept development in nursing: foundations, techniques,
and applications. 2nd ed. Philadelphia: W.B. Saunders; 2000. p. 285-319.
Strauss AL. Qualitative research for social scientists. Cambridge: Cambridge
University Press; 1987.

Substance Abuse and Mental Health Services Administration (SAMHSA).
Treatment Episode Data Set (TEDS): 2002-2012. National Admissions to
Substance Abuse Treatment Services. Contract no.: HHS publication no.
(SMA) 14-4850. Rockville: Substance Abuse Mental Health Services
Administration, Center for Behavioral Health Statistics and Quality; 2014.
Available at: http://www.samhsa.gov/data/sites/default/files/2002-2012_
TEDS_State/2002_2012_Treatment_Episode_Data_Set_State pdf.

Wilson B, Cohen A. The big book of alcoholics anonymous (including 12 steps,
guides & prayers). CreateSpace Independent Publishing Platform; 2015.
Fudala PJ, Bridge TP, Herbert S, Williford WO, Chiang CN, Jones K, et al.
Office-based treatment of opiate addiction with a sublingual-tablet formulation
of buprenorphine and naloxone. N Engl J Med. 2003;349(10):949-58.

Horgan CM, Reif S, Hodgkin D, Garnick DW, Merrick EL. Availability of
addiction medications in private health plans. J Subst Abus Treat. 2008;
34(2):147-56.

Schroeder SA. An agenda to combat substance abuse. Health Aff. 2005;
24(4):1005-13.

Substance Abuse and Mental Health Services Administration (SAMHSA). The
N-SSATS report: trends in the use of methadone and buprenorphine at
substance abuse treatment facilities: 2003 to 2011. Rockville: Substance
Abuse and Mental Health Services Administration, Center for Behavioral
Health Statistics and Quality; 2013.

Knudsen HK, Abraham AJ, Oser CB. Barriers to the implementation of
medication-assisted treatment for substance use disorders: the importance
of funding policies and medical infrastructure. Eval Program Plann. 2011;
34(4):375-81.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://www.samhsa.gov/data/sites/default/files/2002-2012_TEDS_State/2002_2012_Treatment_Episode_Data_Set_State.pdf
http://www.samhsa.gov/data/sites/default/files/2002-2012_TEDS_State/2002_2012_Treatment_Episode_Data_Set_State.pdf

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Objectives

	Methods
	Trial design
	Participants
	Randomization and consent procedures
	Interventions
	Timeline
	Sample size
	Data collection and measures
	Data analysis
	Ethics
	Trial status

	Discussion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

