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ARTICLE INFO ABSTRACT
Keywords: Introduction: Understanding conditions in which interventions succeed or fail is critical. The PRimary care Opioid
Opioid use disorder Use Disorders treatment (PROUD) trial, a cluster-randomized hybrid study, tested whether implementation of

Medication assisted treatment

N office-based addiction treatment supported by a nurse increased medication of OUD. Six health systems each
Implementation

) : provided two primary care (PC) clinics that were randomly assigned to implement the intervention or usual care.
Configurational methods . R . .
Coincidence analysis This secondary, exploratory study used an innovative mixed methods approach to understand contextual factors
Mixed method that consistently distinguished intervention clinics that increased OUD treatment from those that did not.
Methods: The study collected contextual information through field notes, health system debriefs, and nurse in-
terviews. Rapid qualitative analysis using a template based on the Practical, Robust Implementation and Sus-
tainability Model identified themes reflecting the external environment, recipients, and implementation
infrastructure. The study used qualitative themes to create binary factors reflecting barriers and facilitators
potentially critical to implementation success and assigned clinics a factor value of 1 if present and 0 if absent.
Two clinic-level outcomes were defined: 1) significant increase in patient-years of OUD treatment from baseline
to two-year follow-up; and 2) high rate of OUD treatment at two-year follow-up (>20 per 10,000 patient-years).
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Coincidence analysis, a cross-case configurational method, identified difference-makers for both OUD outcomes

across intervention clinics.

Results: Qualitative analysis yielded 11 themes which were dichotomized and consolidated into 9 factors. Two
factor values perfectly distinguished between intervention clinics with and without increased OUD treatment
(outcome #1): (a) presence of strong support from PC staff and providers and (b) lack of OUD treatment in the
community. Intervention clinics increased OUD treatment when either factor value was present; when both were
absent, clinics did not increase treatment. Strong support from PC staff and providers was independently suffi-
cient to achieve high rates of OUD treatment (outcome #2) while the absence of support explained low rates of
treatment. Importantly, strong support from leadership was not sufficient for either outcome.

Conclusion: Strong support from staff and providers consistently differentiated between clinics with increased
OUD treatment across both outcomes in the PROUD trial from those without. OUD programs should consider
increasing support across clinic roles.

1. Introduction

In the United States, 2.5 million adults experienced past-year opioid
use disorder (OUD; Jones et al., 2021). The healthcare costs of OUD and
opioid overdose total almost 35 billion dollars (Florence et al., 2020).
Over half the costs are attributed to fatal overdoses (Florence et al.,
2020). While there is strong evidence that medications for OUD save
lives (National Academies of Sciences, 2019), only 1 in 5 U.S. adults with
OUD received past-year medication treatment (Jones et al., 2021), and
two-thirds discontinued treatment within six months (Krawczyk et al.,
2021) despite evidence that remaining on treatment is associated with
better outcomes (Lo-Ciganic et al., 2016).

Multiple models for treating OUD with medications in primary care
settings (i.e., office-based addiction treatment [OBAT]) have been
described (Korthuis et al., 2017). One example with good research and
practice evidence is the Massachusetts Model, which involves shared
care between a full-time OUD nurse care manager (NCM) delivering
routine care for OUD and primary care providers diagnosing and pre-
scribing medications. Importantly, this model is nurse-driven; in addi-
tion to providing direct patient care and coordinating with prescribers,
the NCM champions OUD treatment efforts in their clinic. The Massa-
chusetts Model has been associated with increased reach and duration of
treatment (Alford et al., 2011; LaBelle et al., 2016; Wartko et al., 2023).
However, it is less effective in some settings (Alford et al., 2011; LaBelle
et al., 2016; Wartko et al., 2023), and the interrelated ways in which
environmental, organizational, and individual factors influence its
implementation in diverse settings is not well understood (Nilsen &
Bernhardsson, 2019; Ploeg et al., 2007).

Implementation science can bridge the gap between research and
practice by studying how to promote the systematic uptake of evidence-
based practice in routine healthcare settings (Eccles & Mittman, 2006).
Hybrid effectiveness-implementation trials have been proposed to
simultaneously answer questions about what works and how to do it
with the goal of making the research-to-practice pipeline more efficient
(Eccles & Mittman, 2006). However, randomized trials (traditional or
hybrid) often treat contextual variation as “noise” that needs to be
controlled for in statistical analyses rather than important factors
worthy of exploration. Frameworks exist for conceptually organizing
context (Feldstein & Glasgow, 2008; Greenhalgh et al., 2004; Nilsen &
Bernhardsson, 2019). Most of these frameworks include dimensions of
context pertaining to organizational climate and culture, financial re-
sources, social relations and support, and leadership (Nilsen & Bern-
hardsson, 2019). They are often used to qualitatively describe barriers
and facilitators in a single implementation setting (Rogers et al., 2020).
However, analytic approaches that retain contextual information at the
case-level and allow for systematic comparison across cases (i.e., case-
based methods) can supplement main trial findings to help researchers
and practitioners understand the difference-making role of context in
implementation.

The PRimary care Opioid Use Disorders treatment (PROUD) trial is a
cluster-randomized hybrid study which tested whether delivery of OBAT
by a NCM using the Massachusetts Model increased medication

treatment of OUD in diverse primary care settings (Campbell et al.,
2021). Six large health systems each provided two primary care clinics
that were randomly assigned (1:1) to implement the OBAT intervention
or proceed with usual care. While main trial findings indicate that the
PROUD intervention increased OUD treatment relative to usual care
after two years, the effect was inconsistent across healthcare systems
with numerous contextual barriers and facilitators identified as poten-
tial contributing factors (Wartko et al., 2023). Understanding the con-
ditions in which implementation of medication treatment for OUD
succeeds or fails is critical to unpacking the “black box” of
implementation.

This secondary study of the PROUD intervention clinics used mixed
methods to explore configurations of contextual factors distinguishing
intervention clinics that increased receipt of OUD treatment from those
that did not. This study combined qualitative data collected as part of
formative evaluation throughout the PROUD trial with configurational
comparative methods that model the complex patterning of conditions
hypothesized to produce an outcome (Whitaker et al., 2020). This
method was used to identify not only what contextual factors occurred
during implementation, but which ones were “difference-makers” for
OUD treatment at two-year follow-up.

2. Methods
2.1. Setting: PROUD trial and intervention

Six health systems across the U.S. participated in the PROUD trial.
Health systems were eligible for the PROUD trial if leaders provided
letters of support for participation and health systems demonstrated
they were able to obtain and share necessary data. Within health sys-
tems, primary care clinics were eligible if they agreed to random clinic
assignment, served >10,000 patients per year, and were geographically
located so as to minimize crossover (Campbell et al., 2021; Wartko et al.,
2023). Two eligible primary care clinics willing to participate from each
health system were randomly assigned to implement the Massachusetts
Model of OBAT (detailed in Supplement 1; Alford et al., 2011; LaBelle
et al., 2016) or to usual care. Briefly, the Massachusetts Model of OBAT
involved shared care between a NCM and primary care providers, where
the NCM managed routine patient care for OUD and addressed clinic
barriers to providing that care, and the role of primary care providers
was limited to diagnosis and treatment decisions (e.g., prescribing OUD
medications or referral to specialty treatment). The model was imple-
mented with three strategies (detailed in Supplement 1): 1) funding for a
full-time NCM; 2) training and technical assistance from expert nurse
educators at Boston Medical Center (BMC; BMC, 2021) and 3) training
and mentoring for three primary care providers who agreed to prescribe
buprenorphine if their clinic was randomized to the intervention.

The PROUD trial received waivers of informed consent and HIPAA
authorization from the Advarra institutional review board. This study
followed the Standards for Reporting Implementation Studies (StaRI)
checklist (Pinnock et al., 2017).
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2.2. Study design

This mixed methods study used qualitative and quantitative data
collected from the six PROUD intervention clinics. This study was
limited to intervention clinics because implementation monitoring in
clinics assigned to usual care was much more limited than for inter-
vention clinics and because this study aimed to understand what
differentiated intervention clinics.

This study employed coincidence analysis (CNA; Baumgartner &
Ambiihl, 2020; Baumgartner & Ambiihl, 2023), a case-based configu-
rational comparative method that uses Boolean mathematics, applied
logic and set theory to identify the key “difference-makers” that
consistently and uniquely distinguish groups of cases with an outcome of
interest from those without (Baumgartner & Falk, 2023; Whitaker et al.,
2020). CNA can identify combinations of factor values (e.g., the pres-
ence or absence of a factor) that must be jointly present when an
outcome appears (conjunctivity) as well as separate pathways that may
independently lead to the same outcome (equifinality). CNA can model
multiple types of configurations, including conjunctions (ANDs), dis-
junctions (ORs), and negations (NOTs). CNA uses a bottom-up algorithm
to identify configurations that are redundancy free and hence minimally
necessary and sufficient (Baumgartner & Falk, 2023). As such, CNA
results can inform health systems faced with making decisions about
how to efficiently invest time and resources. CNA was also well-suited
for this study because it can be applied to small-n studies (Akerstrom
et al., 2024; Petrik et al., 2020) and paired with other methodological
approaches (e.g., qualitative analysis; Rattray et al., 2023). This study
adds to the growing body of implementation research that employs CNA
(Coury et al., 2021; Duan et al., 2024; Piper et al., 2023), recently
referenced in implementation science textbooks (Cragun, 2020; Curran
et al., 2023).

2.3. Study data

Qualitative data capturing implementation efforts were collected by
the implementation monitoring team (IMT; Campbell et al., 2021;
Wartko et al., 2023). Throughout the course of the study, this three-
person team (AKL, RCP, MS) collected contextual information and de-
terminants influencing implementation successes and challenges from
several sources: site visits, field notes observing all meetings (including
weekly meetings between NCMs and BMC nurse educators), emails,

Table 1
Qualitative domains, themes, and factors used in coincidence analysis (CNA).
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debriefs with BMC nurse educators, debriefs with researchers from each
health system who conducted baseline and quarterly stakeholder in-
terviews with health system and primary care leaders, and interviews
with the NCMs. Qualitative data were independently documented by
each IMT member, consolidated to ensure complete and verified capture
of information, and summarized for formative evaluation. Each member
of the IMT independently completed rapid qualitative analysis of
formative evaluation data to identify themes pertaining to barriers and
facilitators of implementation in each health system using a template
based on the Practical, Robust Implementation and Sustainability Model
domains (PRISM; Feldstein & Glasgow, 2008).

For the present study, the IMT reviewed their qualitative data to
identify themes thought to potentially play a decisive role in the success
of implementation in intervention clinics (themes related to the PRISM
domain ‘intervention’ described the Massachusetts Model which, in this
study, was applied to all clinics [i.e., no variation across clinics] and so
were excluded from this study). We summarized final qualitative themes
for this study (Table 1). Each IMT member independently coded the
presence or absence of each theme for each site and then met to discuss
and harmonize findings to create binary factors used for CNA, detailed
below.

Quantitative data capturing OUD treatment were derived from
electronic health records (EHRs) and insurance claims in the two years
following randomization. Specifically, buprenorphine (sublingual,
buccal, implant, or subcutaneous injection approved for OUD treatment)
or extended-release injectable naltrexone (intramuscular injection)
came from EHR orders for medications and procedure codes (i.e., stan-
dard medical service identifiers). Clinicians documented this data in
EHRs as part of medical care and/or insurance claims when providers
submit for reimbursement from insurance companies. We aggregated
data at the clinic level.

Supplement 2 illustrates the flow of data collection, cleaning, and
analytic activities.

2.4. Study measures

2.4.1. Outcome

Clinicians typically consider OUD treatment successful when pa-
tients initiate and remain on evidence-based medication (National
Academies of Sciences, 2019), in line with evidence that those who
remain on medication treatment for longer tend to have better outcomes

PRISM Domain Qualitative theme

CNA factor’

Easy for patients to gain Medicaid or other insurance coverage for OUD treatment

External environment

Ease of access” (EAS)

Community organizations and providers could refer to the nurse care manager

Lack of other OUD treatment options in the community (e.g., treatment “desert™)

Treatment desert (DES)

Strong support for office-based addiction treatment from staff and providers in different clinic roles

Strong support from staff and providers
(SSS)

Strong support for office-based addiction treatment from clinic leadership

Strong support from clinic leadership
(SSL)

Recipient organization and

Willing and able to treat patients from outside their health system

Treat new patients (TRT)

patients

manager

Ability to facilitate referrals of patients within and across the health system to the nurse care

Care coordination” (REF)

Resources in clinic to make referrals or to address patients’ social needs

Engagement from clinic to openly discuss stigma as a means to motivate clinic culture change

regarding OUD

Address stigma (STG)

Implementation and

Engaged back-up nurses (trained and covered time off if needed)

Backup nurse coverage (COV)

infrastructure Health system leaders were involved as Co-Pls

Multidisciplinary leadership (LEA)

Abbreviations: CNA = coincidence analysis; OUD = opioid use disorder; PRISM = Practical, Robust Implementation and Sustainability Model.
1 All themes were quantified as factors and dichotomized to reflect the presence or absence (i.e., factor value) of that theme for each clinic for use in CNA analyses.
2 When factors were identically distributed across clinics, they were combined (i.e., meta-factor).
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(Lo-Ciganic et al., 2016). Therefore, the primary outcome in the main
trial was a clinic-level measure of patient-years of OUD treatment with
buprenorphine or injectable naltrexone per 10,000 primary care pa-
tients seen during the two-year follow-up period. This measure was
available across health systems and avoided identification bias based on
OUD diagnoses (Bobb et al., 2020). Additionally, clinicians and re-
searchers consider it clinically-meaningful because it reflects reach of
OUD treatment in the patient population and intervention duration of
life-saving OUD treatment (National Academies of Sciences, 2019).
Main analyses of the PROUD trial compared this population-based
outcome across 6 intervention and 6 usual care clinics, adjusting for
baseline (Wartko et al., 2023).

In the present study we used two approaches to measuring OUD
treatment in intervention clinics irrespective of usual care clinic per-
formance (Supplement 3). First, we calculated each clinic's mean change
in patient-years of OUD treatment from baseline to follow-up (ranged
2.6-18.1 patient-years per 10,000) and constructed 95 % confidence
intervals for changes using nonparametric bootstrapping with 10,000
replications. Confidence intervals that did not contain zero indicated a
statistically significant increase from baseline to follow-up and were
dichotomized as increased OUD treatment or not. Second, we considered
the distribution of patient-years of OUD treatment at two-year follow-up
(ranged 3.6-31.4 patient-years per 10,000) across the intervention
clinics and identified where natural separation occurred (>20 vs <20
patient-years per 10,000) and dichotomized as higher or lower number
of patient-years treated for OUD. As is standard for CNA analyses, the
presence of the outcome was modeled separately from the absence of the
outcome; thus, we developed two pairs of models for the two outcomes.

2.4.2. Factors

Factors relevant to implementation of the PROUD intervention were
defined by the qualitative themes identified in the PRISM-based tem-
plate (Table 1). The IMT dichotomized each qualitative theme to create
clinic-level factors (i.e., variables) for use in quantitative CNA analyses.
Specifically, members of the IMT independently assigned each clinic a
factor value of 1 if a theme was present or a factor value of 0 if a theme
was absent. Members of the IMT (AKL, RCP, MS) and a qualitative expert
(AA) discussed and resolved discrepancies in factor value assignments
by consensus. For example, the qualitative theme ‘lack of other OUD
treatment options in the community’ was coded as 1 when there was
IMT consensus of qualitative evidence to suggest no other OUD treat-
ment options in the community or 0 when there was IMT consensus of
qualitative evidence to suggest there were other treatment options
available to patients. When two or more factors were redundant (i.e.,
respective factor values were present or absent across exactly the same
clinics), they were collapsed into a single factor and re-reviewed with
the study team. For example, two factors related to PRISM's external
environment domain (‘easy for patients to gain Medicaid or other
financial coverage for treatment’ and ‘community organizations could
refer to the NCM’) had the same pattern of presence or absence values
across clinics and were combined into one meta-factor reflecting ease of
access. Similarly, two factors related to PRISM's recipient organization
domain (‘ability to facilitate referrals of patients within and across the
health system to the NCM’ and ‘resources in clinic to make referrals or to
address patients’ social needs') had the same factor values across clinics
and were combined into one meta-factor reflecting care coordination. As
such, we consolidated eleven qualitative themes into nine binary factors
(Table 1) with factor values reflecting the presence or absence of the
theme at the clinic-level.

2.5. Statistical analysis

This mixed methods study used sequential QUAL—QUANT—QUAL
analyses (Giddings & Grant, 2006; Schoonenboom & Johnson, 2017).
Specifically, qualitative themes were coded into quantitative factors
with binary factor values (described above) and used as data points in
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coincidence analysis (Rattray et al., 2023). Important nuance in quali-
tative data may be lost when quantified for analysis. Therefore, patterns
that emerged from quantitative analyses were subsequently illustrated
using qualitative examples identified by re-reviewing coding templates.
While all factors were considered important in the qualitative analyses,
the goal of this study was to identify the crucial “difference-makers”
distinguishing clinics with and without increased OUD treatment.

2.5.1. Data preparation

The study took multiple steps to describe and then reduce the
quantitative data as follows: 1) we described characteristics of inter-
vention clinics (the unit of analysis or ‘case’) using summary statistics
(N, mean, range); 2) we checked for missing values and redundancy
across factors; 3) using a method applied in prior studies (Rich et al.,
2022; Roczniewska et al., 2024; Yakovchenko et al., 2020), we used the
“msc” function within the R “cna” package (Baumgartner & Ambiihl,
2023) to conduct an exploratory analysis of the entire dataset to identify
configurations with the strongest connections to the outcomes. This
comprehensive process considers every possible bundle (i.e., “configu-
ration”) of one, two or three factor values represented in the dataset,
assesses each configuration against a prespecified consistency threshold,
and retains configurations that meet the pre-set threshold. In this case,
the “msc” function was run at five different consistency levels (95 %, 90
%, 85 %, 80 %, and 75 %) in order to compare output at different
thresholds (Rich et al.,2022; Roczniewska et al., 2024). Applying this
bottom-up approach, we inductively analyzed our original dataset in its
entirety, used substantive case knowledge from IMT members and study
investigators when interpreting the mathematical output generated by
this routine, and ultimately identified a subset of candidate factors for
model development during the next step of CNA analysis.

2.5.2. Modeling procedures

CNA analyses for the presence and the absence of each of the two
outcomes were conducted separately using the “cna” package for multi-
value analysis, resulting in four final models (Baumgartner & Ambiihl,
2023). CNA primarily evaluates model fit using two parameters, con-
sistency and coverage. Consistency is a measure of reliability (number of
clinics identified by the model and with the outcome present divided by
all clinics identified by the model). Coverage is a measure of accuracy
(number of clinics identified by the model and with the outcome present
divided by all clinics with the outcome present). Consistency and
coverage can range from 0.0 to 1.0 with higher scores indicating better
model fit. These parameters of fit are mathematically equivalent to
metrics used in binary classification studies (positive predictive value ~
consistency; sensitivity ~ coverage; De Souter, 2024). For all models, we
set minimum consistency and coverage to 0.80. We also considered
exhaustiveness as a criterion for model selection; this parameter ranges
from 0.0 to 1.0 and considers the degree to which all theoretically
possible combinations of factor values that correspond with the model
are represented in the dataset. We selected models based on meeting the
following criteria: high consistency score; high coverage score; high
exhaustiveness score; and alignment with theory, logic, and case
knowledge. All candidate models are in Supplement 4.

3. Results

Intervention clinics were diverse in terms of the setting, system, and
structure. Clinics were in the Southern (n = 2), Western (n = 2), Midwest
(n = 1) and Northeastern (n = 1) regions of the U.S.. Clinics operated
different health system models: integrated or partially integrated in-
surance and delivery health system (n = 2), academic safety-net health
system (n = 2), community health system (n = 1), and university-
affiliated health system (n = 1). At baseline, the number of prescrib-
ing providers in each clinic ranged from 10 to 66 (median = 26) and the
number of providers who could prescribe buprenorphine ranged from
0 to 3. Patient characteristics across clinics have previously been
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reported (Wartko et al., 2023). The mean patient-years of OUD treat-
ment at baseline across the clinics was 6.8 (SD = 5.5). Four clinics
significantly increased OUD treatment from baseline to two-years
follow-up. Three clinics had higher OUD treatment (>20 per 10,000
patient-years) at two-year follow-up.

3.1. Configurations associated with increased OUD treatment from
baseline to follow-up

We identified two clinic-level factors that were strongly linked with
the first outcome of significantly increased OUD treatment: strong sup-
port from primary care staff and providers or lack of OUD treatment in
the local community (Table 2). The presence of either of these factors
perfectly distinguished intervention clinics with increased OUD treat-
ment (consistency = 1.0 and coverage = 1.0) whereas the joint absence
of both factors perfectly distinguished intervention clinics without the
outcome (consistency = 1.0 and coverage = 1.0).

3.2. Configurations associated with higher OUD treatment at follow-up

For the second outcome, a single factor explained the presence or
absence of higher OUD treatment at follow-up: strong support from
primary care staff and providers (consistency = 1.0 and coverage = 1.0;
Table 3). Importantly, strong support from clinic leadership was not
sufficient for either the first or second outcome. Care coordination of
referrals to address patient needs within and across health systems and
engagement from clinics to openly discuss stigma were plausible factors
that alternatively explained presence or absence of higher OUD treat-
ment (Supplement 4) and overlapped considerably with strong support
from staff and providers (Table 3).

3.3. Qualitative context to configurational results

The qualitative theme of strong support from primary care staff and
providers was conceptualized broadly as clinic receptivity to imple-
mentation of the Massachusetts Model of OBAT and collaboration be-
tween the NCM and other clinical and non-clinical staff (i.e., primary
care prescribers, pharmacists, nurses, front-desk staff, security officers,
etc.). Lack of OUD treatment in the local community meant that clinic
staff did not perceive OUD treatment (including methadone or other
non-primary care treatment) as readily available nearby, outside of the

Table 2
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health system. The specific solution pathways identified by CNA were
reflected in qualitative notes (from interviews and meetings) captured
by the IMT.

For example, interviews with the NCM at one clinic suggested that
“success was building relationships and trust with the providers. They trusted
[the NCM] to make the right decisions for the patients and for the program
while staying within scope of practice” (Clinic 1).

Interviews with the NCM at another site demonstrated the impor-
tance of support from a variety of clinic roles:

[The NCM] talked to someone in the pharmacy every day. [The phar-
macists] were the greatest collaborators. They had buy-in; they treated the
patients so well. Patients would go to the clinic pharmacy instead of one
closer to them because they treated them so well, with compassion and
kindness. (Clinic 5).

At the same site, the NCM described how strong support was ach-
ieved through modeling non-stigmatizing care for OUD patients:

Because [the NCM] modeled how to do the care, there was huge buy-in
and no fear from the office staff who were as excited as she was about
treating patients. At first, there was the unknown of what was going to
happen in the clinic. Staff had anxiety about having these folks come into
the office, but that went away when patients started coming in. They were
sad to see the study end. (Clinic 5).

Another site emphasized the importance of strong support from
primary care staff and providers even when support from clinic lead-
ership decreased over time due to changes in leadership:

In the beginning, there was a lot of engagement with clinic leadership and
providers. This site had back-up RN support when [the NCM] was out ...
[and] a group of prescribers from the clinic attended two 1-h virtual
trainings with the [BMC nurse educators] (optional technical assistance
trainings). However, through the course of the trial, these leaders left or
moved into different positions and [the NCM] felt less and less support
[from leaders by the end of the trial]. (Clinic 3).

Support from primary care providers and staff also decreased over
time in this clinic. Near the end of the trial, IMT meeting minutes docu-
mented, “There has been staff turnover.... New providers aren't on board with
harm reduction; there isn't the same kind of trust like with previous providers”
(Clinic 3). However, this site achieved success in both outcomes at two-
year follow-up, which may reflect the importance of strong support

Matrix of factor values' that distinguished clinics with and without a significant increase in patient-years

of OUD medication treatment (outcome #1).

Clinic Outcome Factors
g g
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=R g $ | 28| 8% g g E | g £
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Clinic 1 1 1 1 1 1 1
0 0 0 0 1 0
Clinic 3 1 0 1 0 1 0 1 1
Clinic 5 1 0 0 1 0 1 0 1
Clinic 4 0 1 0 0 1 1 0 0 0 1
Clinic 6 0 0 0 0 0 0 0 0 1 0
Note: Clinics with strong support from staff and providers or located in an OUD treatment desert
significantly increased patient-years of OUD Treatment from baseline to 2-year follow-up, as
indicated by blue shading. Clinics lacking strong support from staff and providers and were in an area
with other OUD treatment options did not significantly increase OUD treatment from baseline to two-
year follow-up, as indicated by orange shading.
! Factor values reflect the presence (1) or absence (0) of a factor
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Table 3
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Matrix of factor values' that distinguished clinics with higher versus lower patient-years of OUD

medication treatment (outcome #2).

Clinic Outcome Factors
5} £ =)
< S Z o Z =
80 i E O | & o = 5]
T E 2 2 | 2| g2 2 g g 5
. © @ 15} S 2 Sz = = £ 2 =
a g 8 S a 2 98] 9 = o0 < =
* o 5] = ea| a9 2 Z 3 = a
o 3 3 = =] 53 3 g5 @ [SEPN 5.2
g2 S| 8|22 25| 8| § | 2z | :2%| g%
5 = °© =) on 5 on = S 9 S| 24
sga) Q = S| 52 = ) 5 Lo EZ
£5 2 | B | 28|28 B B | 2 |%z|2%
S0 &3] = wE|no | H O < m3| =2
Clinic 1 1 1 1 1 1 1 1 1
Clinic 3 1 0 1 0 1 0 1 1
Clinic 5 1 0 0 1 0 1 0 1
Clinic 2 0 0 1 0 0 0 0 0 1 0
Clinic 4 0 1 0 0 1 1 0 0 0 1
Clinic 6 0 0 0 0 0 0 0 0 1 0
Note: Clinics with strong support from staff and providers had a higher number of patient-years of
OUD treatment at two-year follow-up as indicated by blue shading. Clinics without strong support
from staff and providers had a lower number of patient-years of OUD treatment at two-year follow-up,
as indicated by orange shading.
! Factor values reflect the presence (1) or absence (0) of a factor

from primary care providers and staff at the start of implementation.

IMT meeting minutes illustrated the other potential pathway to
increased OUD treatment, “One site had a high patient need for OUD
treatment services, but not a lot of options for treatment in the community.
The intervention clinic was one of the few options for treatment in the area”
(Clinic 1).

For the clinic that significantly increased OUD treatment from
baseline to follow-up (outcome #1) but nevertheless had lower number
(<20) of patient-years treated for OUD at follow-up (outcome #2),
strong support from primary care staff and providers was limited (“There
was provider resistance to change”), but the need for care in the commu-
nity was strong (“No one outside [the NCM was] doing OUD care”). It was
noted by site investigators that the only other treatment was >25 miles
away and had a 1-2-week waitlist. A clinical champion from this site
suggested that “even though there is a recognized need for it; there is a fear of
becoming an ‘OUD clinic” (Clinic 2).

One clinic that achieved neither outcome reported “reluctance
because patients knew about other locations, so they chose to go elsewhere”
(Clinic 4). This site had several other OUD treatment options nearby.
The NCM from that clinic also noted a lack of “buy-in from the staff”
(Clinic 4). The NCM at this clinic said, “I feel like a guest” (Clinic 4) when
describing the logistical challenges that arose when support was limited
(e.g., lack of dedicated office space, no phone line).

IMT data illustrated similar challenges at another clinic. This site
investigator noted that “the uninsured and under-served population have
services at [a clinic nearby]” (Clinic 6), which during the trial, expanded
services to more patients. In addition:

There was a continuing culture of not wanting to treat patients with OUD,
which led to the NCM feeling isolated. One example of this culture was
that ads/flyers for these services were taken down repeatedly. (Clinic 6).

Despite evidence of opioid overdose in the community, the NCM
“kept hearing they did not have patients that needed treatment for OUD”
(Clinic 6). In meetings between NCMs and nurse educators from BMC, it
was similarly noted that prescribing providers sometimes made it
challenging to start patients on OUD treatment. The NCM described the
process of trying to get patients on buprenorphine like she was “arguing
in front of a court to get the patient medication” (Clinic 6). Debriefs with
nurse educators from BMC also noted that “across all sites, buy-in was the
biggest thing.”

4. Discussion

While implementation of nurse-supported OBAT increased OUD
treatment in a cluster-randomized trial of six health systems, there was
variability in OUD treatment across intervention clinics (Wartko et al.,
2023). This secondary, exploratory analysis of intervention clinics sug-
gests that strong support for the OBAT intervention from primary care
staff and providers across various roles was a “difference-maker,” dis-
tinguishing clinics with and without each outcome. Clinics that had
strong support from primary care staff and providers consistently had
high OUD treatment at two-year follow-up while clinics that lacked
strong support consistently had low OUD treatment. Clinics located in
communities where other OUD treatment options were perceived as
limited had significantly increased OUD treatment over the study period
even when the implementation lacked strong primary care support,
whereas clinics located in areas where OUD treatment was perceived as
readily available elsewhere did not significantly increase OUD treatment
unless the intervention also had strong primary care support. The
emergence of strong staff and provider support across outcomes high-
lights its importance within clinics implementing OBAT in primary care.

Several studies and frameworks have emphasized the roles of pro-
vider and staff attitudes toward a new practice as a perceived barrier or
facilitator to its implementation (Aarons et al., 2009; Aarons, Moullin, &
Ehrhart, 2017; Damschroder et al., 2022; Farahnak et al., 2019;
Greenhalgh et al., 2004; Nilsen et al., 2020; Ploeg et al., 2007; Qiao
et al., 2018; Reding et al., 2014). However, few studies have evaluated
how it affects intervention success, and cross-study comparisons are
challenging given different terminology, conceptualization, and mea-
sures of ‘support.” One recent study used coincidence analysis to un-
derstand factors important to implementation across a range of Veteran
Health Administration projects (Dodge et al., 2023). This study found
that engagement with leadership (national or local) was key for suc-
cessful implementation of project deliverables. However, “buy-in from
frontline staff and providers” did not emerge as an important factor in
that study. Another study used path analysis to understand the impact of
organizational support of an evidence-based practice on provider atti-
tudes and use of that practice (Aarons et al., 2009). The study found
direct effects of organizational support on provider attitudes and on use
of the evidence-based practice, but the indirect effect of organizational
support on evidence-based practice use via provider attitudes was not
significant.

Discrepancy between findings from this study and prior research may
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highlight the “difference-making” role of strong support from staff and
providers for treating OUD, specifically, rather than medical care,
generally. Historic exclusion of addiction from medicine may result in a
lack of ownership over OUD in health systems (McCarty et al., 2018;
White, 1999). Therefore, it may be particularly important (and difficult)
to engage staff and providers at all levels to gain buy-in for imple-
menting practices that address stigmatized conditions, such as OUD
(McCurry et al., 2023). Quotes from this study highlight clinician anx-
iety about treating patients with OUD and becoming known as an
“opioid clinic,” a phenomenon described previously (McGinty et al.,
2022). Engagement of clinics in openly discussing stigma as a means to
motivate clinic culture change regarding OUD was coded as a qualitative
factor (‘address stigma’) but did not emerge in final model solutions.
Addressing stigma may have been a mechanism to gaining strong pri-
mary care staff and provider support for the intervention, given the
considerable overlap between these factors. However, the directionality
of this relationship is unclear.

Other explanations for potential differences between our study and
prior research may be related to eligibility of sites and clinics, timing,
definitions of support, and level of measurement. The PROUD trial
required health system and clinic leaders to provide letters of support for
OBAT implementation as part of eligibility for the trial. While clinic
leadership support for OBAT was observed to vary over time and across
clinics, this requirement for upfront support by clinic leaders may
explain why leadership did not emerge as a difference-making factor.
Additionally, in the study by Dodge and colleagues (2003), principal
investigators and project leads may have rated determinants in hind-
sight (e.g., rating leadership support lower when deliverables were not
met); whereas this study collected qualitative data throughout the
implementation process as part of formative evaluation and from con-
stituents at multiple levels. Lastly, this study's measure of strong support
from staff and providers may encapsulate more than individual attitudes
and be more in line with broader concepts such as culture or what
Aarons et al. (2009) describe as organizational support for the evidence-
based practice. Qualitative examples from the present study also rein-
force the idea that to influence practice, support may be needed at
multiple levels (rather than just leaders or just providers) and may need
to include elements of resource exchange (dedicated office space), social
exchange (not “feeling isolated”), and organizational exchange (attend
trainings) in order to be successful (Ahmed et al., 2011).

There are several resources for health systems to increase support for
implementing an evidence-based practice. At the systems level, the
leadership and organizational change for implementation (LOCI) inter-
vention is an evidence-based approach to creating a climate supportive
of implementing evidence-based interventions (Aarons, Ehrhart, et al.,
2017; Williams et al., 2023). The LOCI theory of change hypothesizes
top-down improvements in organizational leadership will foster an
implementation climate that addresses individual provider and staff
attitudes and lead to increased implementation fidelity (Williams et al.,
2023). However, LOCI or other intensive leadership training may be
infeasible for health systems. In the Massachusetts Model of OBAT,
NCMs facilitated discussions about stigma-reduction to change the cul-
ture of OUD treatment, and when staff saw patients recover with
treatment, the “observability” (Greenhalgh et al., 2004) of treatment
benefits helped overcome stigma. This model hypothesizes that bottom-
up strategies directly targeting individual attitudes and beliefs about the
intervention through demonstration of benefits will foster organiza-
tional support and garner leadership investment. Specifically, routine
sharing of positive stories can be a powerful facilitator to gaining sup-
port for an evidence-based intervention (Bobb et al., 2017; Bottner et al.,
2021; Richards et al., 2019). Positive stories can engage staff from a
variety of roles, spread knowledge and address fears about the inter-
vention, simplify complex ideas, and highlight positive outcomes that
motivate clinicians and staff (Rose et al., 2016).

Researchers and implementers supporting health systems should
engage people from all levels early in the implementation process and
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think about strategies that will sustain support (Aarons et al., 2011; Lu
et al., 2021). Lu et al. (2021) emphasize the importance of “people
engagement” in implementation. They recommend: 1) identifying all
people involved in the implementation, who will be directly or indi-
rectly impacted by the implementation, or who might feel ownership in
the work impacted; 2) determining what identified people must do for
the implementation to be successful; and 3) articulating why or how this
might align with their interests. This process is consistent with Expert
Recommendations for Implementing Change (ERIC) strategies to
involve and prepare recipients to be active participants in imple-
mentation (Powell et al., 2015). Researchers may also consider in-
terventions that are adaptive to the amount of support a health system or
clinic needs. The Sequential Multiple Assignment Randomized Trial
(SMART) is an experimental design in which the randomized unit moves
through multiple stages and is randomly (re)assigned to additional in-
terventions, as appropriate (Almirall et al., 2014). For example, clinics
randomized to implement nurse-supported OBAT could be re-
randomized to receive additional facilitation if adoption is low. This
design might allow researchers to understand for whom additional
support is needed and test what strategies increase support and inter-
vention adoption.

4.1. Limitations and strengths

This study has limitations. Nurses did not start seeing patients for
4-15 months after implementation began at randomization reflecting
variable time for hiring, onboarding, training, and gaining institutional
support. A two-year follow-up period from the date of randomization
may not have been long enough to observe changes in culture or out-
comes (Lapham et al., 2024). While outcomes were clinically mean-
ingful, they were less proximal to implementation processes; it's possible
that measuring intermediate implementation outcomes (e.g., imple-
mentation fidelity) would detect additional variation due to contextual
factors. Qualitative data provided limited detail on how support may
have differed within staff and provider roles (e.g., by prescribers, nurses,
pharmacists, administrative staff). Because direct interviews with clinic
providers and staff were not possible, we defined support based on the
perception of NCMs, BMC nurse experts, site investigators or project
managers who interviewed stakeholders, and/or observed during site
visits or meetings. Similarly, clinic staff perceived community-based
OUD treatment as unavailable; future work may seek to disentangle
these perceptions to understand concrete barriers to care (e.g., no fa-
cilities, no “good” facilities, facilities with limited insurance coverage).
The small number of intervention clinics limited CNA analyses. Findings
from this study do not imply causality.

This study also had noteworthy strengths. When research studies like
the PROUD trial encounter variability in outcomes across intervention
sites and many contextual barriers and facilitators are identified
(Wartko et al., 2023), CNA analyses allow researchers to answer ques-
tions about the complex patterning of conditions that individually or in
combination may help explain intervention success. The ability to
integrate qualitative data with CNA and illustrate quantitative findings
with qualitative examples enriched the interpretation of results. The
PROUD intervention was conducted across diverse health systems,
increasing generalizability of findings.

4.2. Conclusion

Strong support from primary care staff and providers was the single-
most important “difference-maker” to explain increased OUD treatment
across geographically and organizationally diverse clinics that imple-
mented nurse-supported OBAT in the PROUD trial. In addition to efforts
to engage leadership, implementation of OUD programs should also
consider how to increase staff support from all clinic roles to increase
OUD treatment.
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