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Abstract 

Background  Contingency management (CM) is an evidence-based intervention for stimulant use and is highly 
effective in combination with medication for opioid use disorder. Yet, uptake of CM in opioid treatment programs 
that provide medication for opioid use disorder remains low. This paradox in which CM is one of the most effective 
interventions, yet one of the least available, represents one of the greatest research-to-practice gaps in the addic‑
tion health services field. Multi-level implementation strategies are needed to address barriers to CM implementa‑
tion at both the provider- and organization-level. This type III hybrid effectiveness-implementation trial was funded 
by the National Institute on Drug Abuse to evaluate whether a multi-level implementation strategy, the Science 
of Service Laboratory (SSL), can effectively promote CM implementation in opioid treatment programs. Specific aims 
will test the effectiveness of the SSL on implementation outcomes (primary aim) and patient outcomes (secondary 
aim), as well as test putative mediators of implementation outcomes (exploratory aim).

Methods  Utilizing a fully powered type III hybrid effectiveness-implementation trial with a stepped wedge design, 
we propose to randomize a cohort of 10 opioid treatment programs to receive the SSL across four steps. Each step, 
an additional 2–3 opioid treatment programs will receive the SSL implementation strategy, which has three core 
components: didactic training, performance feedback, and external facilitation. At six intervals, each of the 10 opioid 
treatment programs will provide de-identified electronic medical record data from all available patient charts on CM 
delivery and patient outcomes. Staff from each opioid treatment program will provide feedback on contextual deter‑
minants influencing implementation at three timepoints.

Discussion  Between planning of this protocol and receipt of funding, the landscape for CM in the USA changed dra‑
matically, with multiple Departments of Health launching state-wide CM initiatives. We therefore accelerated the pro‑
tocol timeline and offered some cursory training resources to all sites as a preparation activity. We also began partner‑
ing with multiple Departments of Health to evaluate their rollout of CM using the measures outlined in this protocol.

Trial registration  This study protocol is registered via ClinicalTrials.gov Identifier: NCT05702021. Date of registration: 
January 27, 2023.
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Contributions to the literature

•	This protocol aims to implement contingency man-
agement—one of the most effective, yet least available 
behavioral treatments for stimulants—across 10 opioid 
treatment programs.

•	An empirically supported, multi-level implementation 
strategy called the Science to Service Laboratory is 
used to address barriers at the provider- and organiza-
tion-levels.

•	This protocol uses a structured methodology for speci-
fying, tracking, and evaluating the SSL.

•	Findings have the potential to improve the quality of 
care in opioid treatment programs and specify the key 
ingredients of a multi-level implementation strategy.

Background
Contingency management is one of the most—if not the 
most—effective interventions for stimulant use and is an 
evidence-based adjunct to medication for opioid use dis-
order (MOUD) [1, 2]. MOUD is the first-line, evidence-
based treatment for opioid use disorder [3–6], but does 
not specifically reduce stimulant use [7], and there are 
not yet efficacious medications for stimulant addiction. 
Moreover, individuals who continue to use stimulants 
while receiving MOUD have worse treatment response 
with respect to retention and abstinence from opioids [8]. 
Contingency management (CM) targets stimulant use via 
reinforcing incentives for attaining abstinence [9]. The 
incredible body of evidence for CM led to the Veteran’s 
Administration (VA) decision to rollout CM to over 100 
outpatient substance use programs serving patients with 
stimulant use disorder [10].

Despite its status as one of the most effective interven-
tions for stimulant use, CM is one of the least available 
in community settings [11]. Surveys of front-line addic-
tion treatment providers suggest that as few as 10% of 
providers use CM [12]: indeed, providers are more likely 
to report using confrontation than CM. This paradox—in 
which CM is one of the most effective, yet least imple-
mented, interventions—reflects several distinct barriers 
to implementation at both provider and organizational 
levels.

First, OTP providers are often unfamiliar with CM. 
In interviews with 43 OTP providers across the state of 
Rhode Island, our team found that only 42% were able 
to define CM correctly [13]. The remaining counse-
lors either answered “I don’t know” (42%) or provided 

a casual definition of CM as “incentives” (16%) with-
out any linkage to treatment goals; such casual under-
standing of CM as “incentives” was consistent with 
findings of Rash and colleagues, which noted that 
what is called CM in clinical practice rarely adheres to 
evidence-based CM protocols [13]. Second, OTP pro-
viders often object philosophically to the idea of incen-
tivizing patients for meeting treatment goals [14]. Our 
team recently surveyed 201 counselors about their 
attitudes towards CM prior to receipt of training and 
found that 16–38% disagreed with statements such as: 
it is appropriate for patients to earn prizes for meeting 
treatment goals; incentives can have a positive effective 
on the patient/counselor relationship; CM is an accept-
able intervention, and CM is effective for patients [15]. 
Third, and most critically, organizational-level barri-
ers such as funding, weak implementation climate, and 
limited time to learn or deliver new practices often 
impede successful implementation and sustainment 
of CM [11, 16, 17]. For example, in a study of 60 OTP 
providers followed for a year, our team found that those 
who did not implement CM cited organizational-level 
barriers far more often than they reported provider- or 
patient-level barriers [18]. Such findings are consistent 
with feedback from leaders within the VA initiative who 
attributed the success of their rollout to institutional 
funding and commitment to ongoing training through-
out the integrated system [10]. Implementing CM in 
OTPs that lack the organization-level resources of the 
VA system, and that are characterized by high levels of 
turnover, pose a host of additional contextual barriers.

The Science to Service Laboratory (SSL) is a multi-
level implementation strategy that has demonstrated 
effectiveness in OTPs [19–21]. The SSL was first devel-
oped and described by the New England Addiction 
Technology Transfer Center (ATTC), a regional inter-
mediary purveyor organization that provides technical 
assistance to organizations across the 6-state region 
[19]. The SSL combines three elements supported by 
the extensive literature on effective implementation to 
address contextual determinants at multiple levels [22, 
23]: didactic workshop + performance feedback + exter-
nal facilitation. Didactic training and performance 
feedback components address provider-level deter-
minants such as knowledge and perceptions of CM, 
whereas external facilitation addresses organization-
level determinants such as funding, provider turnover, 
implementation climate, and leadership engagement.
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Compelling support for the SSL was provided via a 
year-long quasi-experimental study in which 18 OTPs 
received either the SSL (7 OTPs based in New England) 
or didactic training alone (11 OTPs based outside of the 
region) to implement CM targeting attendance [20, 21]. 
Over 52  weeks, OTP staff receiving the SSL had higher 
odds of CM adoption (odds ratios = 2.4–13.5), greater 
speed of adoption (2–10  weeks faster adoption for any 
given CM target), and greater frequency of CM deliv-
ery (70% more CM sessions delivered) relative to those 
receiving didactic training only. Additional support for 
the SSL is currently being generated in a larger, more rig-
orous cluster randomized trial with 28 OTPs, which has 
provided preliminary data suggesting that OTPs receiv-
ing the SSL are adapting CM, delivering CM sessions 
with fidelity, and implementing CM consistently [24].

The SSL has demonstrated effectiveness in promoting 
the implementation of CM targeting attendance [20], but 
has never been evaluated for the implementation of CM 
targeting stimulant use. Furthermore, prior SSL stud-
ies have been subject to several limitations. First, previ-
ous investigations have confounded receipt of the SSL 
implementation strategy with provision of CM resources 
by providing OTPs a fully stocked prize cabinet at the 
start of implementation [20, 21, 24]. Second, SSL tri-
als have only measured sustainment for up to 6 months 
[24], which limits conclusions about the ability of OTPs 
to continue CM implementation without active support. 
Finally, studies of the SSL have not rigorously tracked 
adherence to implementation strategy [20, 21, 24]. The 
current project will address these three gaps by: decou-
pling the SSL strategy from the provision of incentives; 
using a stepped wedge design that enables monitoring of 
sustainment over a longer time horizon; and rigorously 
specifying and tracking the SSL strategy.

Our protocol is guided by three specific aims:

Specific aim 1 (primary aim): to test the effective-
ness of the SSL on implementation outcomes. It is 
hypothesized that receipt of the SSL will be associ-
ated with significant increases in: CM Reach (percent 
of patients receiving CM), CM Adoption (percent 
of providers delivering CM), and CM Maintenance 
(reach and adoption after removal of active support).
Specific aim 2 (secondary aim): to test the effective-
ness of the SSL on patient outcomes. It is hypothe-
sized that receipt of the SSL will be associated with 
significant increases in: Stimulant Abstinence (per-
cent of stimulant-negative screens) and Treatment 
Retention (number of treatment sessions).
Specific aim 3 (exploratory aim): to evaluate contex-
tual determinants, including SSL adherence, as puta-
tive mediators of implementation outcomes. It is 

hypothesized that contextual factors at the organiza-
tion-level (e.g., implementation climate, leadership) 
and provider-level (e.g., perceptions of CM) will par-
tially explain the effect of the SSL on implementation 
(Aim 1) outcomes.

This protocol describes one of three coordinated 
research projects within the Center for Dissemination 
and Implementation at Stanford (C-DIAS), a center 
of excellence funded by the National Institute of Drug 
Abuse (P50DA054072). Each project shares a set of com-
mon implementation strategy tracking tools and imple-
mentation measures with a unified goal of promoting 
equitable access to evidence-based addiction treatments.

Methods/design
Study design
We report this protocol using the SPIRIT guidelines for 
reporting of intervention trials (see Additional file 1) [25]. 
This protocol uses a type 3 hybrid effectiveness-implemen-
tation design, which prioritizes testing the SSL implemen-
tation strategy while gathering information on the impact 
of CM on patient outcomes [26]. We prioritize imple-
mentation outcomes, because prior work has established 
robust support for CM as an effective treatment for stimu-
lant use [27]. We use a hybrid type 3 design that includes 
measures of clinical effectiveness instead of an implemen-
tation trial, because successful implementation does not 
always result in improved patient outcomes [28, 29].

This trial uses a unidirectional crossover stepped 
wedge design (i.e., all sites crossover in the same direc-
tion from usual care to SSL) with 10 OTPs. A stepped 
wedge design is a sequential roll-out of an innovation 
(i.e., the SSL implementation strategy) over several dis-
crete time points or “steps.” Hemming and Taljaard [30] 
recently argued that stepped wedge trials pose greater 
risk of misspecification than cluster randomized trials 
and should only be used when the stepped wedge trial 
meets at least one of four overlapping conditions are met: 
(a) provides a means to conduct a randomized evalua-
tion that would not otherwise be feasible; (b) enhances 
the acceptability of a randomized evaluation to key gate-
keepers; (c) is the only feasible design due to practice and 
logistical considerations; and (d) has increased statisti-
cal power over other study designs. This study meets all 
four of these conditions. We are partnering with the New 
England ATTC, which developed the SSL and is tasked 
with working with Single State Authorities to support 
the addiction treatment and recovery support workforce. 
The Single State Authorities were not amenable to rand-
omizing OTPs to two different strategies: the Single State 
Authorities asked that all OTPs receive the same imple-
mentation strategy for equity reasons. Our partners at 
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the New England ATTC also preferred to offer all agen-
cies the same implementation strategy consistent with 
their usual operations.

As shown in Fig. 1, 10 OTPs crossover from implemen-
tation as usual to the SSL strategy across four discrete 
wedges or cohorts. At the start of each wedge, 2–3 OTPs 
are randomly assigned to crossover. Within each cohort, 
we apply the Exploration, Preparation, Implementation, 
Sustainment [31] process model to divide implemen-
tation activities into discrete implementation phases. 
Exploration activities were completed by our team in 
prior work designing this study [18]: the SSL strategy 
condition will therefore contain only Preparation, Imple-
mentation, and Sustainment activities.

During the first wedge, two OTPs will be randomly 
selected to crossover from usual care into the SSL imple-
mentation strategy condition. These two OTPs receive 
the SSL elements corresponding to the Preparation and 
Implementation phases of implementation. During the 
second wedge, the next cohort of two OTPs receives 
the SSL elements corresponding with the Preparation 
and Implementation phases and the first cohort shifts to 
the Sustainment phase, during which SSL activities are 
stopped and sustainment is tracked. The crossover pat-
tern continues until all OTPs have received active SSL 

support. Randomization will be done using a random 
number generator prior to the start of each wedge by the 
study statistician. Immediately after randomization, he 
will inform the study team, who will commence schedul-
ing of Preparation activities with the randomly selected 
sites. To ensure decoupling of financial support with the 
randomization to the SSL, OTPs receive a flat stipend 
each year that they participate in the study.

A key benefit of the stepped wedge trial is the extended 
timeline to measure sustainment. Over a 30-month 
study, the stepped wedge design allows the first wedge to 
provide sustainment data for up to 24 months.

Participant recruitment
Reflecting the multi-level SSL strategy, we recruit partici-
pants at three levels.

Organization‑level: OTPs
We will recruit 10 OTPs in New England serving a mix 
of urban, rural, and suburban communities, with patients 
from a broad array of socio-economic and racial/ethnic 
backgrounds. Eligible OTPs must meet the following 
criteria: (a) prescribe FDA-approved medication to treat 
patients with an opioid use disorder and concurrent stim-
ulant use; (b) enroll at least 5 new patients per month; 

Fig. 1  Stepped wedge design and timeline. Ten opioid treatment programs are randomized to crossover from usual care (depicted in grey) 
to receipt of the Science to Service Laboratory across four wedges. The Science to Service Laboratory consists of preparation activities (depicted 
in blue) and active implementation activities (depicted in yellow). Following 6 months of active Science to Service Laboratory support, 
the programs shift into a sustainment phase (depicted in green) during which they receive minimal support. Programs provide data at the 0, 6, 12-, 
18-, 24-, and 30-month marks
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and (c) have at least 3 counselors who offer psychosocial 
support to OTP patients. We estimate that approximately 
8 patients will be observed via electronic medical record 
(EMR) pulls per month at each OTP. Across 10 OTPs and 
30  months of observation, this results in an estimated 
2400 EMR pulls, across 70 counselors (assuming counse-
lor turnover).

Research staff will recruit OTPs via established rela-
tionships with Departments of Health throughout New 
England. The Departments of Health host regular meet-
ings with OTPs throughout their state and the research 
team will be invited to present a study overview at one of 
these meetings. The study overview consists of a stand-
ard set of presentation slides and a visual flyer that sum-
marizes benefits of participation. The research team used 
this approach to efficiently recruit 28 OTPs in their prior 
cluster randomized trial.

Provider‑level: OTP counselors and leaders
Across the 10 OTPs, all counselors and leaders (e.g., 
clinical supervisors, program directors) engaged in direct 
treatment provision or oversight will be invited to par-
ticipate. Eligible counselors must: (a) provide ongoing 
psychosocial support to OTP patients (e.g., individual 
and/or group counseling sessions), and (b) have an active 
caseload. Eligible leaders must supervise or manage 
frontline CM counselors.

Once an OTP administrator indicates interest in hav-
ing their organization participate in the study, the admin-
istrator will provide a list of leaders and counselors. 
Research staff will outreach to counselors and leaders to 
invite them to enroll via a combination of email, phone, 
or text, with follow-up visits to the OTPs as needed. 
Providers and leaders will be invited to receive the SSL 
support regardless of whether they enroll in the study: 
enrollment will determine whether they provide evalua-
tion data.

Patient‑level: OTP patients
Eligible patients will be newly initiated on MOUD (within 
past 30 days) at the participating OTPs and have concur-
rent stimulant use (indicated by self-report of stimulant 
use or positive toxicology screen within past 30  days). 
We focus on patients newly initiated on MOUD because 
need is highest among these patients: drop-out rates and 
missed doses are higher during the first 6 months in any 
subsequent period [5, 6, 32]. Data from these patients 
will be extracted from the electronic medical record.

CM intervention
The CM protocol that will be implemented is Petry’s evi-
dence-based low-cost CM targeting stimulant abstinence 
[10, 33, 34], which provides immediate reinforcement via 

prize draws on an escalating schedule. We chose this CM 
model because of literature supporting better outcomes 
for patients with stimulant use when: reinforcement 
is provided immediately [35]; abstinence is the target 
[36]; and incentive values escalate to promote reten-
tion and enhance the patient’s motivation over time [35, 
37, 38]. We simplified Petry’s schedule based on forma-
tive research with OTP providers who requested simple, 
weekly draws [13] and a prize system that could be feasi-
bly sourced (i.e., gift cards).

For this study, partner OTPs will administer one ran-
dom toxicology screen to CM patients per week for 
12 weeks. OTPs may choose to test other substances, but 
reinforcement will be contingent on a negative stimu-
lant result. OTPs may choose which provider (e.g., nurse, 
counselor) will administer the screen. The CM counselor 
of record will review the results with the patient.

Patients will earn prize draws for each stimulant nega-
tive sample. Draws increase by one for each negative 
screen for 12  weeks, yielding a maximum of 78 draws 
for patients who submit 12 negative samples (i.e., 1 + 2 + 
3 + 4 + 5 + … + 11 + 12). A refused or missed screen (i.e., 
unexcused absence on a testing day) resets draws for the 
next negative sample down to one, with draws again esca-
lating for sustained abstinence. Patients draw prizes from 
fishbowls containing 500 slips of paper; 250 state “good 
job!” but are not associated with a prize, 209 state “small,” 
40 state “large,” and one “jumbo.” Using these probabili-
ties and magnitudes of $5, $25, and $100 for the three 
respective prize sizes, each draw has an average cost of 
$4.21. Thus, for a 12-week protocol, patients maintain-
ing abstinence would be expected to earn an average of 
78 draws × $4.21 draw = $328 in prizes. This maximum 
anticipated earning rate is identical to the rate used by 
Dr. Petry’s team in the VA rollout [10]. Of note, the aver-
age cost of CM in the VA was only $150 per patient, due 
to missed sessions resulting in resets back to 1 draw [10]. 
Ensuring OTPs can sustain this investment after removal 
of support is a key aspect of SSL external facilitation.

The Science to Service Laboratory (SSL)
Once OTPs are randomly selected to crossover from 
usual care to active implementation, they will receive the 
SSL strategy. Detailed descriptions of each element of 
the SSL strategy are provided below and an overview is 
shown in Fig. 2.

Preparation phase
Each wedge begins with 2 months of Preparation activi-
ties. At the start of this phase, counselors and leaders will 
complete the first of three provider surveys and a team-
based inventory.
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Didactic training  A CM-delivery expert will lead a 
full-day didactic workshop for each OTP. The first half 
of the day will consist of didactic instruction in CM 
principles, review of videotaped exemplar CM sessions, 
and demonstration of CM sessions reinforcing absti-
nence. The second half of the day will consist of mod-
eling CM role-plays. During the last hour of the work-
shop, counselors will break into pairs to complete role 
plays using standardized patient scenarios. Counselors 
will take turns playing the patient and the provider. Role 
plays will cover a range of possible situations in which 
CM counselors would have to describe CM to a new 
patient, provide reinforcement to a patient testing nega-
tive, and withhold reinforcement from a patient testing 
positive. At the end of the training, attendees will com-
plete a 20-item CM Knowledge Scale, which requires 
attendees to understand and apply CM principles to 
case vignettes.

Performance feedback  The CM Competence Scale [39], 
a fidelity scale measuring nine key CM session elements 
and three general CM skills, will be provided during the 
didactic training along with a rating manual. This scale 
will be used to guide provision of performance feedback. 
Items are scored on 7-point Likert scales: an average 
score of 4.0 out of 7.0 is considered an adequate fidelity 
score [34].
During the preparation phase, all OTP counselors will 
receive performance feedback on two practice cases 
using the CM Competence Scale. First, the role plays 
at the end of the training workshop will be observed by 
CM experts on the research team to determine if each 
counselor demonstrated adequate fidelity. Live per-
formance feedback will be provided immediately after 
each role play. Counselors who do not exhibit adequate 
fidelity during the live role-play will be given corrective 
feedback and the opportunity to complete another role 
play until each element of the CM Competence Scale 

is covered. Second, counselors will have 1  month fol-
lowing the workshop to submit an audio recording of a 
role-played CM session, with another CM counselor or 
leader at their OTP. Role plays will use a standardized 
patient script and be rated by blind coders. CM coun-
selors who demonstrate satisfactory competence will 
be given positive performance feedback whereas those 
counselors who do not will be given corrective feed-
back. OTP leaders will be encouraged to complete fidel-
ity ratings of two role-play sessions to gain familiarity 
with using the CM Competence Scale as a performance 
feedback tool.

Additional feedback will be provided via a 20-item CM 
Knowledge test. CM counselors scoring ≤ 16 (75%) on 
their test will receive corrective feedback. Leaders will 
receive a group-level summary of CM Knowledge scores 
by item for their OTP, to identify areas in need of further 
training or remediation.

External facilitation  External facilitation in the SSL fol-
lows the protocols outlined in the Implementation Sus-
tainment Facilitation strategy, which has demonstrated 
effectiveness in a cluster randomized trial [40]. The SSL 
facilitator will use the publicly available facilitator work-
book, meeting agendas, and worksheets for the Imple-
mentation Sustainment Facilitation strategy [41].
Throughout the Preparation phase, the SSL facilitator 
will hold monthly site-specific meetings to prepare for 
CM implementation. Topics covered in these meetings 
will include: discussing the goals of the implementation 
initiative; encouraging staff to attend training; addressing 
any emergent issues related to staff engagement in train-
ing; and increasing organizational preparedness for CM 
implementation. In addition, the facilitator will conduct 
an in-person site visit to engage in strategic planning for 
CM workflow integration. Data from the scales given at 

Fig. 2  Elements of the Science to Service Laboratory
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the start of the preparation phase (leadership engage-
ment, implementation climate, CM attitudes) will be 
used to identify potential barriers and facilitators to CM 
implementation and to develop a plan to address them. 
The meeting will also consist of a CM process walk-
through. A major focus will be on ensuring that the nec-
essary resources will be allocated to launch CM.

Implementation phase
When preparation activities are complete, OTPs shift 
into the active Implementation phase lasting 4  months. 
The goal of this phase is to commence CM implementa-
tion and integrate it into the usual workflow.

Didactic training  The team’s CM expert will offer 
monthly calls for OTPs. These calls give OTP counse-
lors and leaders the chance to ask questions about CM 
techniques. Call content will focus on building CM 
knowledge and awareness and will not be focused on 
implementation.

Performance feedback  CM fidelity monitoring will 
be enhanced by the CM Tracking Tool, an Excel track-
ing tool developed by the study team. The tool prompts 
counselors to complete a brief Weekly Report for each 
CM patient. Each report takes 2–3 min to complete and 
collects date of the CM session; results of the stimulant 
urine screen; number of CM draws administered; and 
specific draws received. It also contains the first 6 items 
of the CM Competence Scale, which counselors complete 
as a self-reported fidelity check. Data input into the CM 
Tracking Tool yield a user-friendly dashboard for coun-
selors that shows each patient’s progress through the 
CM program, summarizes fidelity of CM delivery, and 
automatically calculates the number of draws earned 
and number of draws anticipated in the next session. The 
CM Tracking Tool is used as the basis of a recommended 
EMR build for the OTPs and serves as a viable low-tech 
alternative.

External facilitation  In addition to monthly calls with 
a CM expert, OTP counselors and leaders will have 
monthly site-specific meetings with an external facilita-
tor, following the protocols from the Implementation 
Sustainment Facilitation workbook [41]. Facilitation 
meetings are used to review each OTP’s implementation 
progress and discuss ways to improve performance. In 
the final month, the facilitator will lead a sustainment-
centered planning retreat to (a) review center perfor-
mance during the Implementation phase, (b) discuss the 
extent to which, and how, the center plans to continue 

CM implementation; and (c) develop a concrete sustain-
ment action plan. Given that inadequate funding is a key 
barrier to CM sustainment, a primary focus of the facili-
tator’s work will be helping organizational leadership to 
evaluate a range of options to financially support CM, 
including soliciting prize donations, applying for grant 
funding, and/or applying for state funding.

Sustainment phase (remaining wedges)
The focus of this phase is having OTPs sustain CM with-
out formal support. OTPs will continue to have access to 
the CM tracking tool and to the monthly all OTP calls 
with a CM expert. OTPs will also be encouraged to pro-
vide ongoing performance feedback to CM counselors as 
part of their ongoing operations.

Provider turnover plan
Throughout each stage of the SSL, we anticipate that a 
substantial proportion of counselors and leaders who 
consent will leave their OTP or the field entirely, and 
that new providers will come on board. Provider turno-
ver research [42–44] estimates an annual turnover rate 
of approximately 30% among substance use disorder 
front-line counselors and 20% among OTP leadership. 
Our more recent experiences with OTPs recorded com-
parable rates: 32% of counselors turned over within our 
6-month active implementation phase.

To address turnover, a key focus of the SSL strategy 
is on building the capacity of OTP leadership to pro-
vide ongoing support. We video- or audio-record SSL 
training and facilitation activities so leaders have eas-
ily transferrable, low-cost training materials, consist-
ent with usual practices at the New England ATTC. 
Recommended training of replacement providers will 
consist of watching and/or listening to recordings of 
SSL activities. Most critically, CM providers will be 
required to conduct a role play that meets the CM 
Competence Scale benchmark before being approved 
to implement CM. Any time a role play is submitted by 
a replacement provider, a site leader will be encouraged 
to review it and submit their own CM Competence 
Scale rating. This will provide ongoing opportunities 
for leaders to gain practice rating CM sessions for fidel-
ity and to compare ratings to those given by research 
staff.

Sources of data
Data are collected via multiple methods, including EMR 
data extraction, provider surveys, and research team 
observational measures, described in detail below.
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EMR extraction and CM tracking tool
OTPs will document CM session delivery in their usual 
session records within their existing EMR systems and 
extract a de-identified dataset including all patient 
encounters at six time points (start and end of each 
wedge). OTPs will also be given the Excel CM Track-
ing Tool to facilitate ongoing tracking and provision of 
real-time feedback, and those OTPs that opt to use the 
tool will be asked to send the Excel tracker at the same 
six time points. De-identified data from all available 
patient records will be identified by each site to allow 
the study team to calculate key study variables at each 
OTP including reach, effectiveness (patient abstinence 
and treatment retention), adoption, implementation, 
and maintenance.

Provider surveys and team‑based inventory
CM providers (i.e., both counselors and leaders) will 
complete three online surveys to assess contextual deter-
minants at the provider level. The provider surveys will 
be administered at three timepoints: at the start of each 
OTP’s Preparation phase, midpoint of their Implementa-
tion phase, and endpoint of their Implementation phase. 
In addition, CM providers at each OTP will be asked to 
collaboratively complete a team-based inventory of con-
textual determinants of implementation at the start of the 
Preparation phase.

Research team observational measures
Research staff will complete observational measures of 
implementation strategy progress (on an ongoing basis) 
and counselor fidelity to the CM model (at the end of the 
didactic workshop). These scales will enable us to exam-
ine the concordance between provider-self report and 
research staff observation.

Study measures
To address Specific Aim 1 (implementation effective-
ness), we measure the following implementation out-
comes: Reach, Adoption, Implementation, Maintenance, 
and Equity [45]. To evaluate Specific Aim 2 (patient 
effectiveness), we measure two patient outcomes in line 
with the Effectiveness element of RE-AIM: Stimulant 
Abstinence and Treatment Retention. Finally, in pursuit 
of Specific Aim 3 (exploratory mediators), we evaluate 
contextual determinants as putative mediators of imple-
mentation outcomes; specifically, we assess implementa-
tion strategy progress, inner setting factors, and provider 
characteristics. Table  1 presents a detailed overview of 
study measures by Specific Aim.

Data analysis
Across 2400 EMR pulls, 720, 480, and 1200 are 
expected to occur during Usual Care, Preparation/
Implementation, and Sustainment phases, respectively. 
Preliminary analysis will include bivariate and multi-
variate analysis using correlations, cross-tabulations 
and regression models to ascertain data structure, sta-
tistical distribution, and study artefacts. Analyses for 
all Aims will be performed using multilevel structural 
equation models (MSEM) in Mplus 8.10 [51]. We con-
ducted Monte Carlo simulation power analyses mod-
eling treatment effects and outcome variance nested in 
OTPs (anticipated ICC: 15%) and/or counselors (antici-
pated ICC: 10%; see Table  2). There is no expected 
missing data from EMR pulls, although at OTP and 
counselor levels, analyses will follow an intent-to-treat 
approach to dealing with missing data. Across all analy-
ses, we will employ a moderator-first approach to the 
equity of treatment effects to ensure that group-level 
differences can be validly interpreted and that we are 
sensitive to differential treatment effects among patient 
subgroups. Similarly, we will examine whether signifi-
cant variance in treatment effects occurs at counselor- 
or OTP-levels (through exploring the size of random 
effects variance parameters) before concluding whether 
treatment effects can be validly interpreted as fixed at 
the patient-level.

Aim 1 hypotheses (effect of SSL on CM Reach and 
CM Adoption) will be tested by examining the effect 
of treatment condition at a given center at a given 
time point, for patients nested in counselors in centers 
(3-level model). Generalized linear mixed models will 
be used to evaluate treatment effects on rates of CM 
Reach, Adoption, and Maintenance.

For Aim 2 analyses, generalized MSEM models will 
be used to model the effect of SSL implementation. 
Using data from prior CM trials, we assume a rate 
increase for Stimulant Abstinence from 25 to 40% fol-
lowing SSL receipt, and a treatment retention increase 
of 30% from 9 to 12 weeks following SSL.

For Exploratory Aim 3 analyses, MSEM models will 
be used to assess whether putative provider-level medi-
ators that will be assessed via the provider surveys (e.g., 
implementation climate, implementation leadership, 
CM perceptions) are associated with change in imple-
mentation outcomes. Exploratory outcome analyses 
will measure putative mediators as latent factors com-
bining measures of SSL fidelity, inner setting factors, 
and provider characteristics, to assess the extent to 
which latent factors serve as mechanisms of action for 
the main effect of the SSL on implementation outcomes 
using bootstrapped confidence intervals.
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Trial status
No organizations or providers have been officially 
enrolled yet; recruitment is slated to begin in January 
2024.

Discussion
Changes to the national landscape in between peer review 
of this proposal and funding
The national landscape surrounding CM has shifted dra-
matically from the time the project was originally pro-
posed to when the project was funded. In the last 2 years, 
CM began making national headlines, including a New 
York Times article about the CM research-to-practice 
gap in Fall 2021 titled, “This addiction treatment works. 
Why is it so underutilized?” [52] and an Associated Press 
feature titled, “Candy, cash, gifts: How rewards help 
recovery from addiction” [53]. Moreover, after decades 
of advocacy, the state of California has decided to pilot 
CM as a Medicaid reimbursable service, an initiative that 
is being watched closely by other Departments of Health 
across the country. At the same time, states across the 
country have started to receive significant funding to 
address the overdose crisis via both the Substance Abuse 
and Mental Health Services Administration (SAMHSA) 
and the federal opioid settlement; reflecting the national 
enthusiasm for CM, some SAMHSA grant mechanisms 
have explicitly referenced a need for all grantees to 
receive CM training in the first year of funding. The more 
favorable national landscape for CM has affected the 
approach of many Departments of Health, engendering a 
strong desire to provide CM training to OTPs across the 
state as quickly as possible.

For this reason, when we connected with several 
Departments of Health to launch recruitment for this 
study, we were met with resistance to OTPs being 
randomized to a delayed training date. Specifically, 

Departments of Health noted that they were required 
to offer CM training to OTPs in their states and that 
they were not comfortable withholding training for an 
extended period. At that point, our team was faced with a 
critical conundrum that frequently plagues implementa-
tion scientists: how to balance rigorous research design 
with real-world priorities.

We ultimately made two changes to ensure the 
stepped-wedge trial would be acceptable to our part-
ners. First, we substantially condensed the study time-
line so that the longest an OTP would need to wait for 
intensive support would be 2  years. We had initially 
proposed a stepped wedge trial spanning 60  months (a 
timeline considered acceptable by our partners when we 
wrote the protocol, but far too slow once the protocol 
was funded), and we refined our timeline to 30 months. 
Second, we agreed to provide all OTPs participating in 
the study a 1-h self-paced webinar on CM immediately 
after the study start-up phase, to satisfy SAMHSA grant 
requirements and address the needs of our Department 
of Health partners. When we wrote the initial proposal, 
we presumed that OTPs would not have received any CM 
training; we now more realistically expect OTPs to have 
received basic CM education, as expected by SAMHSA 
and other state funders. This design will enable us to 
evaluate whether the full SSL strategy is superior to real-
world implementation as usual, since CM webinars and 
brief training encounters are becoming more common-
place. In our experience working with the New England 
ATTC, organizations are highly unlikely to successfully 
implement a behavioral intervention like CM after a brief 
training encounter (please see our recent commentary, in 
which we noted the insufficiency of “one shot training” 
for greater discussion of this issue [15]); therefore, we 
do not expect the provision of this webinar to have any 
notable effect on our power assumptions or sample size 
calculations.

Table 2  Results of Monte Carlo simulation analyses examining power to detect aim 1 and aim 2 outcome effects

Monte Carlo simulation multilevel power analyses featuring clustering in opioid treatment programs (anticipated ICC: 15%) and/or counselors (anticipated ICC: 10%)
a Assessed among patients nested in counselors and opioid treatment programs
b Asssessed among counselors nested in opioid treatment programs

Outcome Comparison (n per condition) Predicted rates/effects Power at α = .05

Aim 1

  Reacha Usual care (720)–preparation/implementation (480) 2–22% 98%

  Adoptionb Usual care (70)–preparation/implementation (70) 10–50% 95%

  Implementation No comparison

  Maintenance Preparation/implementation (480)–sustainment (1200)

Aim 2

  Stimulant abstinence Usual care (720)–preparation/implementation (480) 25–40% 90%

  Treatment retention Usual care (720)–preparation/implementation (480) 9 weeks–12 weeks 94%
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Potential impact of protocol
Results of the current protocol have the potential to 
improve the quality of care in OTPs. Lessons learned may 
inform future implementation of evidence-based behav-
ioral treatments in OTPs, a treatment setting that serves 
high-need, under-served patients at high risk of lethal 
overdose. Information gained may also inform efforts 
to improve CM implementation in other critical public 
health settings where CM has demonstrated effectiveness 
(e.g., HIV/AIDS care, prenatal care) [54, 55]. Given the 
dearth of knowledge on why and how implementation 
strategies work, our focus on specification and evalua-
tion of contextual determinants will advance the scien-
tific study of methods to integrate research findings and 
evidence-based interventions into healthcare practice 
and policy.

The impact of this study will be heightened by it being 
situated within a center of excellence in which all three 
major research components use common implementa-
tion strategy tracking tools and implementation out-
comes. In addition, two Departments of Health have 
asked our team to partner with them to evaluate their 
state-wide efforts to fund CM implementation; we will 
strategically use the SSL strategy, the same implementa-
tion adherence tools, and the same set of implementa-
tion and patient outcomes to enable comparisons across 
initiatives. By carefully specifying and tracking the SSL 
strategy across these companion initiatives, our methods 
will help to unpack the “black box” of implementation 
strategy selection and deployment that so often plagues 
implementation science research.
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