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Abstract 

Background Pharmacists remain an underutilized resource in the treatment of opioid use disorder (OUD). Although 
studies have engaged pharmacists in dispensing medications for OUD (MOUD), few studies have evaluated 
collaborative care models in which pharmacists are an active, integrated part of a primary care team offering OUD 
care.

Methods This study seeks to implement a pharmacist integrated MOUD clinical model (called PrIMO) and evaluate 
its feasibility, acceptability, and impact across four diverse primary care sites. The Consolidated Framework 
for Implementation Research is used as an organizing framework for study development and interpretation 
of findings. Implementation Facilitation is used to support PrIMO adoption. We assess the primary outcome, 
the feasibility of implementing PrIMO, using the Stages of Implementation Completion (SIC). We evaluate 
the acceptability and impact of the PrIMO model at the sites using mixed-methods and combine survey 
and interview data from providers, pharmacists, pharmacy technicians, administrators, and patients receiving MOUD 
at the primary care sites with patient electronic health record data. We hypothesize that it is feasible to launch delivery 
of the PrIMO model (reach SIC Stage 6), and that it is acceptable, will positively impact patient outcomes 1 year 
post model launch (e.g., increased MOUD treatment retention, medication regimen adherence, service utilization 
for co-morbid conditions, and decreased substance use), and will increase each site’s capacity to care for patients 
with MOUD (e.g., increased number of patients, number of prescribers, and rate of patients per prescriber).

Discussion This study will provide data on a pharmacist-integrated collaborative model of care for the treatment 
of OUD that may be feasible, acceptable to both site staff and patients and may favorably impact patients’ access 
to MOUD and treatment outcomes.
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Trial registration: The study was registered on Clinicaltrials.gov (NCT05310786) on April 5, 2022, https:// www. clini caltr 
ials. gov/ study/ NCT05 310786? id= NCT05 31078 6& rank=1
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Background
Across the US, the prevalence of opioid use disorder 
(OUD) and the rates of opioid overdoses have risen 
precipitously in recent years. Overdose deaths in the 
US increased 135% from 2013 to 2021 (13.8 to 32.4 
age-adjusted overdose death rate) [1]. Between March–
August of 2020, in the midst of the COVID-19 global 
pandemic, overdose deaths exceeded pre-pandemic lev-
els, with 10,443 more deaths than predicted [2]. Effective 
FDA-approved medications for the treatment of OUD 
(MOUD) include buprenorphine, methadone, and nal-
trexone, but less than half of people with OUD engage or 
remain in treatment long enough to realize benefits and 
reduce the risk of overdose [3, 4]. In 2021, about one-
third (35.6%) of people needing OUD treatment in the US 
reported having received MOUD [5]. The severity of the 
opioid crisis and recognition of these gaps in treatment 
have led to a call for an “all hands-on deck” approach to 
scaling-up delivery of MOUD [6].

As “today’s medication-use leaders” [7], pharma-
cists are well-positioned to extend their role beyond 
offering consultative services to engaging in integrated 
approaches to addressing patients’ medication needs 
across a care continuum and reducing the gaps in care 
for OUD. While pharmacists in the US and abroad make 
important contributions such as prescription opioid 
screening, prescription management, patient education 
(including brief educational interventions), and treat-
ment referrals [8–11], practice models that fully incorpo-
rate and leverage these capabilities are underdeveloped. 
Although studies have engaged pharmacists in dispens-
ing naloxone, syringes, MOUD, or MOUD with limited 
pharmacist-physician communication [12, 13], few stud-
ies have evaluated collaborative care models in which 
pharmacists are integrated into the OUD care team [14].

One particularly promising model of pharmacist-
integrated care for OUD, the Pharmacist-Integrated 
Medication Treatment for OUD (PrIMO) model, was 
launched in 2017 by an interdisciplinary team led 
by pharmacist Dr. Felicity Homsted and psychiatrist 
Dr. Vernon “Trip” Gardner at Penobscot Community 
Health Care (PCHC; the largest system of federally 
qualified health centers in Maine) [15, 16]. The PrIMO 
model reflects an ambulatory care pharmacy practice 
model [17]; an integrated primary care clinical team 
including physicians, psychiatrists, nurse practitioners, 

behavioral health clinicians, and pharmacy staff 
(including technicians) work collaboratively to provide 
healthcare to persons with OUD. In this model, the 
pharmacist’s role expands beyond existing duties to 
include direct engagement in all team activities as an 
embedded care team member. The PrIMO model has 
shown promise and was associated with improved 
patient engagement with OUD treatment and increased 
receipt of services for co-morbid chronic diseases, 
housing and employment needs [16]. After the launch 
of PrIMO, PCHC increased the number of clinicians 
prescribing MOUD (from 4 to 24) and increased 
pharmacy staff ’s attitudes toward addiction treatment 
[16]. Prescribers in family practice settings reported 
that this enhanced level of support helped decrease 
their concerns about delivering MOUD. Additionally, 
prescribers reported that the model improved their 
confidence in prescribing MOUD within primary 
care instead of referring patients to specialty settings. 
Within 1 year of launch, this model was implemented in 
two additional PCHC health centers. In collaboration 
with other efforts made at the clinic, the PrIMO 
model helped reduce the number of patients on long-
term opioids, long-term benzodiazepines, and those 
receiving more than 100 daily morphine milligram 
equivalents of opioids.

The PrIMO model is reflective of an “ambulatory 
care pharmacy practice” which was proposed by a joint 
task force of the American Pharmacists Association, 
the American Society of Health-System Pharmacists, 
and the American College of Clinical Pharmacy [17]. 
Ambulatory care pharmacists provide comprehensive 
medication management (CMM), which is designed 
to optimize medication use to improve outcomes 
using a patient-centered approach [18–20] to chronic 
health conditions and improve medication safety [21]. 
It has been noted that when pharmacists are engaged 
in patient care in this manner, physician time is saved, 
access to care is improved and clinical and economic 
outcomes are significantly improved [17, 22]. There is 
evidence that this approach may be viewed by payers 
as financially viable [23], particularly alongside other 
value based care models [24, 25]. Additionally, given 
the growing supply of pharmacists in the US (e.g., the 
number of schools of pharmacy in the US has almost 
doubled since 2000 and pharmacist supply is expected 

https://www.clinicaltrials.gov/study/NCT05310786?id=NCT05310786&rank=1
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to grow by 35% by 2025) [26–29], pharmacists with 
specialized training may be increasingly available to 
participate in these integrated models of care. How-
ever, ambulatory pharmacy care integration can be 
limited due to operational constraints and policies of 
the clinic and/or pharmacy organizations [30]. Given 
that integrated clinical teams have been among the 
most successful models of care for chronic diseases, 
and embedding pharmacists for chronic disease man-
agement has proven effective, an urgent next step is to 
examine this approach with the inclusion of pharma-
cists on MOUD care teams [31, 32].

Rationale for study design
This paper describes the protocol, design considerations, 
and methods for a multi-site study examining implemen-
tation of the PrIMO model in four diverse primary care 
settings. As noted above, the PrIMO model was rooted in 
practices used to manage other chronic conditions (e.g., 
CMM and ambulatory pharmacy care) and was adopted 
as the clinical model for MOUD at several of PCHC’s 
primary care clinics. The present study provides the 
opportunity to understand the feasibility of implement-
ing PrIMO in a diverse array of other settings outside of 
PCHC, including sites in different regions of the US and 
with different operational structures than PCHC. The 
study will also enable an assessment of the acceptabil-
ity and impact of implementing PrIMO in these diverse 
sites. This study will additionally allow for the opportu-
nity to learn about the process by which diverse sites may 
implement the model and the site-specific barriers and 
facilitators to doing so. Supported by the National Drug 
Abuse Treatment Clinical Trials Network (CTN) within 
the National Institute on Drug Abuse (NIDA), the project 
(CTN-0116) is grounded in implementation science and 
leverages the Consolidated Framework for Implemen-
tation Research (CFIR) [33], a widely used determinant 
framework, and supporting procedures (i.e., implementa-
tion assessment strategies) from Implementation Facili-
tation (IF) [34] to evaluate the feasibility, acceptability, 
and impact of the PrIMO model in four diverse primary 
care settings.

Methods
Overview
We will assess the primary outcome, the ability to achieve 
successful implementation of PrIMO, using the Stages of 
Implementation Completion (SIC) [35]. We will evalu-
ate the acceptability and impact of the PrIMO model at 
the sites using mixed-methods and combine survey and 
CFIR-informed interview data from providers, pharma-
cists, pharmacy technicians, administrators, and patients 
receiving MOUD at the primary care sites with patient 

electronic health record data. The study protocol was 
developed and reviewed by a Data Safety and Monitoring 
Board (DSMB) convened by the NIDA CTN. The Emmes 
Company serves as the Clinical Research Organization 
(CRO), providing data and statistical support and clini-
cal coordinating services. This study was reviewed and 
approved by the Biomedical Research Alliance of New 
York (BRANY) Institutional Review Board. The study 
was registered on Clinicaltrials.gov (NCT05310786) on 
April 05, 2022.

The PrIMO model
In the study planning stage, PrIMO model developers 
(FH, VG) gathered a multidisciplinary team to opera-
tionalize active ingredients of the model’s effectiveness. 
Discussions centered on model conduct, team struc-
ture, and a non-judgmental approach to care. Engaging 
patients with OUD who have experience being cared for 
under the model at PCHC for first-hand feedback, con-
sensus was reached on core components. The CFIR [33] 
guided consideration of intervention characteristics (e.g., 
innovation source, evidence base, design, and adapt-
ability) likely to influence implementation in the design 
of an accompanying toolkit to support model adoption. 
The components of the PrIMO model were defined, and 
key components were identified and operationalized (see 
Table 1). In the PrIMO model, an interdisciplinary team 
of providers is brought together to treat OUD following 
the Collaborative Care model used with other chronic 
conditions. The pharmacist is a valued member of this 
care team and provides expertise of medications, dosing, 
insurance needs (e.g., prior authorizations), and consid-
eration of state pharmacy scope of practice laws. During 
the model’s development, this pharmacist engagement 
allowed the prescribers to feel more confident about pro-
viding care to patients with OUD. In addition, encounters 
with patients filling MOUD prescriptions at the phar-
macy can provide information to the care team related to 
the patient’s treatment. In these ways, the pharmacist is 
a key provider of MOUD services at the clinic under the 
PrIMO model. In this study, the PrIMO model is deliv-
ered by the care team at each site as a clinical procedure 
in conjunction with the research. Since the PrIMO model 
was designed to provide pharmacist-integrated care for 
OUD at an FQHC, minor adaptations will be made to fit 
the four primary care settings.

Implementation Facilitation strategy
Implementation Facilitation (IF) is the comprehensive 
strategy incorporating a bundle of interconnected 
implementation activities that will be used to support 
and enable clinical sites to implement the PrIMO model. 
The IF strategy utilized in this study was manualized 
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by Kirchner and colleagues [34] and used by study 
investigators in previous studies [36–39]. In this study, 
IF relies on a collaborative partnership between local 
site champions (provider and pharmacist) who have 
in-depth knowledge of the organization (e.g., norms, 
culture, change agents) and external facilitators who 
serve as content experts on the innovation (PrIMO 
model developers, addiction and psychiatry expertise, 
implementation researchers). Champions serve as leaders 
of practice change within the clinic, forging relationships 
with local partners, tailoring the model to site-specific 
conditions, and building enthusiasm. They work closely 
with external facilitators and serve as key liaisons 
between the two teams. External facilitators work with 
local partners and provider and pharmacist champions 
to conduct a formative evaluation, develop, and refine 
clinical procedures or resources, perform academic 
detailing and staff education, lead a learning collaborative 
offering continuing medical education units, and 
facilitate performance monitoring and feedback. 
Elements of the IF approach are outlined in Table 2.

Aims, design and setting
Study aims
The primary aim of the study is to evaluate the feasibility 
of implementing the PrIMO model using the IF 
implementation approach into the clinical workflow 
across four primary care clinical sites. The secondary 
aims are to evaluate the acceptability and impact of the 

PrIMO model across the four sites. We will explore the 
impact of site characteristics, barriers and facilitators to 
implementation, and/or data collected via study process 
measures that might explain or support findings of the 
primary and secondary analyses.

Design
This is a longitudinal mixed-methods implementation 
study that combines qualitative and quantitative methods 
using survey and EHR data. Qualitative and quantitative 
outcomes will be measured across sites, site staff par-
ticipants (e.g., providers, pharmacists, pharmacy tech-
nicians, and administrators), and patient participants in 
MOUD to assess the extent of implementation and barri-
ers and facilitators to implementation and sustainability.

Site staff must be 18  years of age or older, speak and 
read English fluently, employed by the participating 
clinic, and were exposed to the PrIMO model through an 
introductory email sent by the Site Principal Investigator 
to all staff (this email contained a letter from the model 
developers and a graphic explaining the six Core 
Components of the PrIMO model). They will be recruited 
via posters, emails, or word-of-mouth and after providing 
informed written consent will complete quantitative 
surveys at approximately 3  months pre-PrIMO launch, 
at launch, 3 months post-launch, 6 months post-launch, 
9  months post-launch, and 12  months post-launch. Site 
staff will be invited to participate in qualitative interviews 
at 3 months pre-launch, at launch, 6 months post-launch, 
and 12  months post-launch timepoints. Site staff will 

Table 1 Pharmacist-integrated medication treatment for OUD (PrIMO) core components

Core component Description

Collaborative communication Regular collaborative communication among all members of the care team is the cornerstone of this 
integrated model. Clinicians will communicate needs or questions about medications, and pharmacists 
will communicate information learned through other touch points of MOUD care (i.e., observations 
at the pharmacy when a patient picks up medication)

PrIMO operations team meetings At least weekly, the clinical care team providing MOUD at the site will meet to discuss operations 
of the treatment program, specific patient needs, and clinic or workflow needs related to the PrIMO 
model

Support and educate providers The pharmacist will support and educate providers and other site staff on a variety of topics that fall 
under their realm of expertise. For example, pharmacists may assist in the initiation to MOUD, supporting 
the provider in selecting the appropriate medication, dosing, and ongoing management

Support and educate patients The pharmacist will offer to meet with patients one-on-one to discuss medications, concerns (includ-
ing insurance coverage and needed prior authorizations), co-management of other health conditions 
alongside MOUD, and specifics of the medication prescribed

Screen for and manage comorbid conditions The PrIMO team will develop or manage an existing health screening order that can include blood tests 
as well as clinical assessments for risk of many health conditions that patients with OUD often coman-
age. The pharmacist will work to address these comorbid conditions and their associated treatment, 
preventative measures for at-risk conditions (including immunizations and vaccinations), and coordinate 
referrals to specialty providers outside of the clinic. The pharmacist will have a large role in managing 
health screening and coordinating care across other care team members

Educate local partners As integrated MOUD care providers, the PrIMO team at the site will be encouraged to share learning 
opportunities with other local partners at the clinic and/or within the local community
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have the opportunity to participate at each timepoint to 
best capture the model’s acceptability.

Patients must be 18  years of age or older, receiving 
MOUD from a provider at the participating clinic, and 
exposed to the model for at least 2  weeks (to best pro-
tect study data from contamination related to the clinic’s 
MOUD procedures prior to PrIMO launch). Patients 
will be recruited from the participating clinics via post-
ers, flyers, and word-of-mouth; they complete baseline, 
3-month post-baseline, and 6-month post-baseline sur-
veys and will be invited to participate in interviews at 
each timepoint. Patient enrollment will last for approxi-
mately 6 months.

EHR data, including aggregate treatment outcomes 
from all patients on MOUD at the clinic, and adminis-
trative data, including data on provider capacity, MOUD 
prescribing, and staff training, will inform impact and be 
collected for a period of 12 months pre- and post-model 
launch.

The CFIR theoretical framework [33, 40] was used 
by the study team to guide the overall project and 
identify domains and constructs that may influence the 
implementation of the PrIMO model. The CFIR is used 
to frame the contextual determinants of implementation 
through five overarching domains (i.e., innovation, outer 
setting, inner setting, individuals, and implementation 
process) and more than 47 detailed constructs within 
those domains. The study includes an array of measures 

that align with CFIR constructs deemed most relevant. 
These a priori identified CFIR constructs were also 
used to develop qualitative data collection and analytic 
approaches (i.e., interview guide, codebook) and will be 
used as a guide for analyzing, interpreting, and reporting 
implementation-related findings. Additionally, many 
of the CFIR constructs are present throughout the IF 
strategy employed in this study.

Setting
A site selection survey and voting process designed spe-
cifically for the study and conducted using the nation 
CTN infrastructure was used to collect information 
about prospective primary care clinics to identify four 
diverse sites in which to conduct the study. Primary care 
clinics from across the US submitted surveys expressing 
interest in participating in the trial; of them, four were 
chosen to implement PrIMO. Each of the four clinics 
selected to participate in this study had diverse patient 
populations (e.g., gender, race, ethnicity, geography), 
at least one clinic-based pharmacist, at least one active 
MOUD prescriber, and a retail pharmacy (see Table 3 for 
an overview of the four participating study sites).

The four sites are diverse in several ways (i.e., location, 
size and composition of provider/pharmacist/patient 
populations, operational setting, and MOUD services 
offered) and provide ample opportunity to observe varia-
tions in the PrIMO model’s implementation.

Table 2 Implementation Facilitation (IF) activities

IF activities IF activity description

Engagement of local partners Local partner engagement involves creating an atmosphere that is open, non-critical, and goal oriented. 
Engagement of key partners will take place at the administrative, provider, pharmacist, pharmacy technician, 
and patient levels

Formative evaluation Formative evaluation is an implementation assessment approach designed to identify influences on the devel-
opment, progress, and effectiveness of implementation efforts related to the PrIMO model and use these data 
to tailor, refine, and monitor the implementation of the model. Approximately two focus groups per site will 
be conducted with additional individual meetings with local partners. Change rulers will provide ongoing 
evaluation of readiness and preparedness, gathered electronically

Learning collaborative The monthly Learning Collaborative will bring together clinic staff from all four sites to discuss model imple-
mentation, problem solve, and support sustainability

Academic detailing Academic detailing, provided by the external facilitators, will include sharing a review of clinical evidence 
that supports the PrIMO model implementation with key site partners. All local partners involved in the PrIMO 
model will be offered educational sessions, specifically tailored to an individual’s tasks and identified needs

Activity logs Activity tracking logs will document the IF activity occurring, the roles of the individuals participating, 
and identified resources from the activity. Additionally, sites will document a running list of barriers to imple-
mentation

Tailoring of PrIMO model to each site The IF strategy will be tailored to the local site informed by the formative evaluation and with feedback 
from local champions

Performance monitoring and feedback External facilitators will collaborate with clinics to develop an electronic dashboard to track key metrics related 
to model performance

Program marketing External facilitators will collaborate with local champions to develop program marketing designed to increase 
awareness of the PrIMO model through various forms of communication and media
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Study population
To assess feasibility, acceptability, and impact of the 
model, different stakeholder groups will form our study 
population. Each outcome will require a different sam-
pling frame as described below.

Feasibility of implementing the PrIMO model using the SIC
Primary care clinics participating in this study will serve 
as the unit of observation for the primary outcome and 
will be tracked as they move through site-specific activi-
ties related to planning for model implementation, model 
launch, and achieving competency with PrIMO as the 
standard model of care for OUD.

Acceptability of the PrIMO model
Adult, English-speaking, individuals who are not incar-
cerated and who are willing to provide consent will con-
tribute data in two distinct convenience sample groups: 
site staff and patients receiving MOUD treatment. 
Among the site staff, a range of site staff participants 
employed by the primary care clinic or pharmacy in one 
of four roles will be eligible: provider (5–20 per site; may 
include MD, DO, NP, PA, nurse, behavioral health pro-
viders, and/or other clinical roles that provide care to 
patients), pharmacist (2–6 per site), pharmacy techni-
cian (2–10 per site), or administrator (2–10 per site; 
may include CEO, CFO, CMO, clinic managers, front 
desk staff, and/or other administrative roles that oversee 
programming at the clinic). A subset of site staff partici-
pants (up to 11 per site) also will be invited to participate 
in qualitative interviews. Site staff participants will be 
recruited for qualitative and quantitative measurements. 
Patient participants (12–40 per site) will also be English-
speaking, not prisoners, willing and able to provide con-
sent, and be receiving MOUD from the participating 
clinic and exposed to the model for at least 14 days to be 
eligible for the study. A subset of patient participants (up 
to 12) will be invited to participate in qualitative inter-
views. Patient participants will be recruited on an ongo-
ing basis for a period of 6 months post-PrIMO launch.

Impact of the PrIMO model
EHR data from each site will be extracted throughout 
the study period for all adult patients receiving MOUD. 
Extracted EHR data will span 1  year pre-model launch 
and 1-year post-model launch to explore impact at each 
clinic.

Processes and measures
Feasibility
Feasibility of launching the PrIMO model will be assessed 
using the SIC. The SIC is an eight-stage tool that tracks 
implementation processes and milestones, with stages 

spanning three implementation phases: pre-implemen-
tation (stages 1–3), implementation (stages 4–7), and 
competency (stage 8) [41–49]. The SIC is a date-driven 
measure with item responses including the date by which 
implementation activities are completed. The SIC yields 
three scores: (1) Duration—time to complete implemen-
tation activities, (2) Proportion—percent of activities 
completed, and (3) Final stage—the furthest point in the 
implementation process achieved. The SIC also gath-
ers project-specific, site-level characteristics identified 
a priori that may impact implementation. This tool has 
been adapted for many evidence-based practices includ-
ing mental health, school prevention programs, primary 
care interventions, substance use disorder treatments, 
and large state system initiatives; a “universal” tool has 
been developed for use of monitoring of general imple-
mentation strategies [50]. Results from studies using the 
SIC have repeatedly shown that when there is variability 
among the strategies sites use to implement a new prac-
tice, actions taken during the implementation process 
predict the achievement of program start-up and com-
petency as measured with this tool [41, 51]. The SIC was 
tailored for this protocol using standardized SIC adap-
tation procedures [41] by the SIC developers, PrIMO 
model developers, and members of the research team. 
Consensus was reached regarding essential implemen-
tation activities for effective implementation fidelity for 
delivery of PrIMO, taking into consideration study start-
up processes required by the Sponsor and activities that 
may occur through IF procedures. Study-specific mile-
stones were mapped to the “universal” SIC to provide a 
low-burden observational tool to record progress of clin-
ics over time as they implement PrIMO. Research Coor-
dinators (RCs) at each of the sites will track and enter 
milestone completion dates into the web based SIC Tool.

Acceptability
Site staff and patient participants will complete 
longitudinal quantitative surveys and qualitative 
interviews (for a subset of participants) at various 
timepoints surrounding model launch (see Table  4) to 
assess acceptability. Site staff and patient participants will 
follow the same procedures for screening and enrollment: 
at the index (staff) or baseline (patients) visit, RCs will 
obtain verbal consent and conduct a brief screening to 
confirm study eligibility specific to the participant group 
(including an assessment of age, prisoner status, clinic 
role for site staff candidates, and length of exposure 
to the PrIMO model for patient candidates) before 
consenting potential participants. Site staff and patient 
participants will be compensated with $100 gift cards 
for each completed survey (up to six for site staff and 
three for patients), and $100 gift cards for the subset of 
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participants that complete qualitative interviews (up 
to four for site staff and three for patients), though one 
site’s current union contract prohibits compensation for 
site staff. Staff and patient participants will self-complete 
quantitative survey assessments. After completing their 
first survey timepoint, participants will be invited to 
participate in qualitative interviews until participant 
maximums or saturation is reached. Participants will 
meet with research staff electronically (via Zoom) 
to review all significant elements of the qualitative 
interviews via an IRB-approved verbal consent. All 
study materials will be approved by the single IRB (sIRB, 
BRANY).

As detailed in Table  4, site staff quantitative surveys 
will gather demographic characteristics and assess the 
acceptability of the PrIMO model implementation at the 
sites, including local partner perceptions of model imple-
mentation via the Applied Mental Health Dissemination 
and Implementation (AMHR) measure [52–55] and its 
clinical sustainability via a modified Clinical Sustain-
ability Assessment Tool [56], biases of treating OUD via 
the Medical Conditions Regard Scale [57–59], perceived 
MOUD stigma over time via the Beliefs on MOUD 
assessment [60], and change rulers of readiness and pre-
paredness to implement PrIMO over time. Site provider 
and pharmacist champions will also measure implemen-
tation citizenship, the behaviors that exceed expected 
tasks performed by employees at the site to support the 
implementation of the PrIMO model, via the Implemen-
tation Citizenship Behavior Scale (ICBS) [61–64].

Patient participant quantitative surveys will gather 
demographic characteristics and assess the perceived 
acceptability of the PrIMO model via the consumer-
based AMHR, and feelings of internalized stigma from 
the Substance Use Stigma Mechanism Scale (SU-SMS) 
[65] over time.

Qualitative interviews with site staff will focus on 
exploring all five CFIR domains through key constructs 
related to MOUD barriers and facilitators, knowledge 
about PrIMO (self-evaluation), awareness of the needs 
of people with OUD, staff perspectives on the PrIMO 
model, staff perspectives on the process of implementing 
the PrIMO model, and staff perspectives on the 
PrIMO model in the context of the work environment. 
Qualitative interviews with patients will focus on 
exploring all CFIR domains (when possible) through 
key constructs related to knowledge about PrIMO, 
PrIMO experience/encounters with care team (Fidelity 
check), PrIMO experience/care team networks and 
communications (Fidelity check), care team attitudes/

stigma, PrIMO experience/education (Fidelity check), 
patient needs and resources, and PrIMO model 
characteristics.

In addition to quantitative surveys and qualitative 
interviews, fidelity to the model and cost will also assist 
in determining the acceptability of the model’s imple-
mentation. Fidelity will be measured via a checklist 
developed by the study team that will systematically track 
how various team-based aspects of the PrIMO model 
are implemented, including those determined to be 
critical to the success of the model. Sites will be encour-
aged to complete the checklist during weekly clinical 
operations meetings (which is a core component of the 
PrIMO model). Checklist completion will help identify 
areas that may require targeted IF approaches to better 
support adherence to the PrIMO model as well as pro-
vide insight into how clinics tailor the model for loca-
tion conditions (e.g., staffing structure, workflows, etc.). 
The Cost of Implementing New Strategies (COINS) is 
a method of mapping implementation resources that 
will collect information on the cost of implementing the 
PrIMO model, using the SIC. The COINS is not a meas-
ure of cost effectiveness but rather a way to map the cost 
of implementation resources using the SIC. The COINS 
tool has demonstrated success in identifying cost and 
resource differences between implementation strategies 
in studies using the SIC [66].

Impact
Treatment outcomes, including a site’s capacity for 
MOUD, will be assessed via EHR data extracted from the 
clinic systems. EHR records will be extracted in coordi-
nation with a Data Dictionary developed specifically for 
the use of this study, which detail the fields each site will 
be asked to extract. At a minimum, the study will extract 
EHR data to explore treatment outcomes for patients 
on MOUD at the clinic (i.e., average retention, MOUD 
adherence, and toxicology including opioid abstinence), 
and capacity for treating patients with MOUD (i.e., the 
number of patients on MOUD, providers prescribing 
MOUD, and MOUD patients per prescribing provider) 
at all sites. EHR data will anchor on the launch of the 
model, allowing comparison of the model’s impact on 
these fields from 1-year pre-PrIMO launch to 1-year 
post-PrIMO launch at each site.

Process measures
Process measures will identify areas of attention for IF 
procedures and implementation support. These include 
qualitative interview matrices, log of IF activities at each 
site (e.g., meetings and learning collaborative attend-
ance, rollout of promotional material, dates of academic 
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detailing, etc.), change rulers to assess readiness and pre-
paredness to provide PrIMO (delivered alongside all site 
staff participant assessments), and focus groups as part 
of the formative evaluation. Approximately two focus 
groups will be conducted (one with supervisors/leader-
ship and one with supervisees/staff) at each site by the 
external facilitators. Focus groups will be audio recorded 
to ensure the accuracy of information conveyed to the 
investigators and clinic teams implementing the model. 
Demographic information will be collected to charac-
terize participating staff. Focus group findings are not 
considered outcome measures, and therefore all learning 
they generate will inform the process for implementation 
at each site.

Analysis
The primary outcome measure will result in a binary 
variable that represents whether the site completes Stage 
6 (model launch) of the SIC. The summary statistics for 
this outcome will include the number and percentage (%) 
of sites reaching Stage 6. SIC variables of duration (length 
of time in days) and proportion scores will be treated as 
continuous variables and summarized using descriptive 
statistics [median, mean, standard deviation (SD), range 
and quartiles] and comparisons will be made between 
study sites to understand the most optimal patterns of 
implementing PrIMO. Although the sample of four fea-
sibility sites is insufficient to draw statistical conclusions, 
activity completion and site implementation behavior 
will be observed across the pre-implementation and 
implementation phases.

Combining quantitative site staff and patient 
perspectives of model acceptability with qualitative 
interview, model fidelity, and cost data will serve to 
contextualize and better understand the acceptability of 
the PrIMO model at the primary care clinics engaged 
in the study. The secondary outcomes (implementing 
PrIMO model acceptability and impact) will result in 
quantitative and qualitative endpoints. Quantitative 
analyses at the site level will be purely descriptive 
in nature and precision estimates for key secondary 
outcomes at the staff, provider and patient level will be 
conducted. Categorical outcomes collected as Likert 
scale items will be presented as ordinal variables (as 
appropriate). Responses with two non-ordinal levels 
such as Yes/No or Complete/Incomplete, will be 
analyzed as binary variables using summary statistics 
such as frequency/counts and proportions. Analyses 
for quantitative secondary outcomes will use the 
same descriptive statistics described in the primary 
outcome analysis and will be presented by timepoint. 
Corresponding 95% confidence intervals will be provided 

for key secondary outcomes. This is an exploratory study 
and will not require multiplicity adjustments for multiple 
testing. Any exploratory analyses that use hypothesis 
testing will use an alpha level of 0.05 for evaluating 
statistical significance.

Qualitative interviews will undergo direct content anal-
ysis [67] to identify themes and subthemes found across 
participant subgroups. Analysis of these outcomes will 
be conducted at individual data collection time points 
(site summary matrices populated synchronously by time 
point) and at study completion (time-ordered, sequential 
site summary matrices populated diachronously).

Interviewers will use individual interview forms (i.e., 
‘templated summaries’ [68]) as the analytic tools for the 
cross-sectional analyses, which will be populated as soon 
as possible following each interview. Interviewers will 
embed relevant text segments from interview transcripts 
generated by Zoom into interview forms that have been 
pre-coded by CFIR constructs. A secondary analyst (i.e., 
member of the team who did not conduct the interview) 
will review completed interview forms for thoroughness 
and accuracy. Once all interviews have been conducted at 
a site for a given data collection timepoint, a rapid cross-
sectional analysis will be conducted for each site (site 
staff and patients), generating site summary matrices by 
timepoint (a random subset will be reviewed by second-
ary analysts to ensure trustworthiness). Mixed method 
analysis, or the systematic integration of qualitative and 
quantitative measures of acceptability for the purposes 
of triangulation (seeking convergence/divergence of both 
types of outcome data) and expansion (seeking a more 
comprehensive understanding of acceptability of PrIMO 
and its implementation) [69, 70] will occur at study com-
pletion once all data have been collected.

The study hypothesizes that it will be feasible to imple-
ment the PrIMO model (complete SIC Stage 6) using the 
IF implementation approach, and that it will be accept-
able, will positively impact patient outcomes one year 
post-model launch (e.g., increased MOUD treatment 
retention, medication regimen adherence, service utiliza-
tion for co-morbid conditions, and decreased substance 
use including opioid abstinence), and will increase each 
clinic’s capacity for caring for patients with MOUD (e.g., 
increased number of patients, number of prescribers, and 
rate of patients per prescriber).

Discussion and next steps
Through a longitudinal, mixed-methods approach, we 
will assess the feasibility, acceptability, and impact of 
implementing this model of care for OUD in four diverse 
primary care settings. As this study will examine imple-
mentation in  situ, real-world problems faced by each 
clinic (e.g., a healthcare staffing shortage) will directly 
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impact results and be translatable to other clinics that 
may want to implement PrIMO. These data may be used 
to inform how PrIMO may be implemented in primary 
care settings to help providers treat OUD, increase access 
to and retention in MOUD, enhance the role of pharma-
cists, and reduce stigmatization of MOUD (for providers 
and patients) with the goal of decreasing the morbidity 
and mortality of OUD in the US.

As the opioid overdose epidemic continues to claim 
lives at an alarming rate, multidisciplinary approaches 
to support both patients receiving MOUD and pre-
scribers are needed. Leveraging relationships between 
primary care clinics, pharmacists and pharmacies 
might improve access and outcomes. As the role of 
pharmacists continues to expand to support chronic 
disease management for many conditions, there is tre-
mendous opportunity to engage pharmacists in inte-
grated care teams to provide MOUD. The PrIMO 
model of care offers a patient-centered approach to 
MOUD that integrates the pharmacist as a key member 
of the care team. Stigma related to OUD is a pervasive 
barrier in health systems that inhibits wider implemen-
tation of MOUD treatment and scalability [71]. Les-
sons learned in this implementation feasibility study 
may inform recommendations to increase knowledge of 
OUD as a chronic disease that includes safe and effec-
tive medication treatment, enhances trust and rapport 
among care team members to increase confidence and 
mitigate burnout, and bolsters the relationship between 
providers and patients to help promote desired treat-
ment outcomes.

One of the novel aspects of this study is that its 
design will allow us to share practical learnings as they 
emerge. Presentations to clinic systems, pharmacy 
groups, substance use treatment authorities, training 
programs, and other venues can widely disseminate 
lessons learned from this study in nontraditional ways. 
These dissemination efforts could have a novel impact 
on systems throughout the US that could help to rapidly 
scale this model. These efforts could also inform poli-
cies related to access to care, including those related to 
reimbursement strategies to make models like PrIMO 
easier for clinics to implement and sustain.
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