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ARTICLE INFO ABSTRACT

Keywords: Background: In response to the U.S. opioid epidemic, the HEALing (Helping to End Addiction Long-termSM)
Opioid Use Disorder Communities Study (HCS) is a multisite, wait-listed, community-level cluster-randomized trial that aims to test
Overdose

the novel Communities That HEAL (CTH) intervention, in 67 communities. CTH will expand an integrated set of
evidence-based practices (EBPs) across health care, behavioral health, justice, and other community-based set-
tings to reduce opioid overdose deaths. We present the rationale for and adaptation of the RE-AIM/PRISM
framework and methodological approach used to capture the CTH implementation context and to evaluate

Implementation Context
Implementation Strategy
Community-Level Implementation
Fidelity

RE-AIM framework

PRISM Framework

Helping to End Addiction Long-term
HEALing Communities Study

implementation fidelity.

Methods: HCS measures key domains of the internal and external CTH implementation context with repeated
annual surveys and qualitative interviews with community coalition members and key stakeholders. Core con-
structs of fidelity include dosage, adherence, quality, and program differentiation—the adaptation of the CTH
intervention to fit each community’s needs. Fidelity measures include a monthly CTH checklist, collation of
artifacts produced during CTH activities, coalition and workgroup attendance, and coalition meeting minutes.
Training and technical assistance delivered by the research sites to the communities are tracked monthly.
Discussion: To help attenuate the nation’s opioid epidemic, the adoption of EBPs must be increased in commu-
nities. The HCS represents one of the largest and most complex implementation research experiments yet con-
ducted. Our systematic examination of implementation context and fidelity will significantly advance
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understanding of how to best evaluate community-level implementation of EBPs and assess relations among
implementation context, fidelity, and intervention impact.

1. Introduction

The opioid epidemic is a national emergency in the United States.
Opioid overdoses have resulted in more than 750,000 deaths from 1999
to 2018 (CDC and National Center for Health Statistics, 2020). Although
there are effective medications to treat opioid use disorder (MOUD)
including methadone, buprenorphine, and naltrexone (Substance Abuse
and Mental Health Services Administration, 2017), and naloxone can
reverse opioid overdoses (Wermeling, 2015; McDonald and Strang,
2016), individuals experience stigma and barriers to accessing these
interventions, and these barriers are also influenced by community dy-
namics and other factors, such as limited uptake of these interventions
by providers (Krupitsky et al., 2011; Mojtabai et al., 2019; National
Academies of Sciences et al., 2019; Sordo et al., 2017). The HEALing
(Helping to End Addiction Long-term®™) Communities Study (HCS) is a
multisite, wait-listed, community-level cluster-randomized trial that is
testing a promising intervention for expanding an integrated set of
evidence-based practices (EBPs) across health care, behavioral health,
justice, and other community-based settings in 67 communities experi-
encing high rates of opioid use disorder (OUD) and overdose fatalities.
The primary study outcome is a reduction in opioid overdose deaths
(The HEALing Communities Study Consortium, 2020).

Researchers from four sites in Kentucky, Massachusetts, New York,
and Ohio collaborated to develop the Communities That HEAL (CTH)
intervention, which is based on the Communities That Care model (CTC;
Oesterle et al., 2018). The CTH intervention includes three elements:

1 Community engagement with existing or new coalitions to develop
and deploy comprehensive, data-driven plans for EBP selection and
implementation across multiple community sectors (Sprague Marti-
nez et al., 2020);

2 The Opioid Reduction Continuum of Care Approach (ORCCA), which
consists of a menu of EBPs and strategies to expand overdose edu-
cation and naloxone distribution (OEND), expand access to and
retention in MOUD treatment (i.e., methadone, buprenorphine, and
naltrexone); and increase safer opioid prescribing (Winhusen et al.,
2020); and

3 Community-informed communication campaigns to address stigma
and raise awareness about OEND and MOUD (Lefebvre et al., 2020).

The HCS is one of the largest and most complex implementation
science research projects conducted to date. Similar to the CTC model,
community coalitions play a major role in identifying community needs
and setting priorities by selecting EBPs and strategies from the ORCCA.
However, the CTH intervention is more complex in that the EBPs to be
implemented span a continuum of overdose prevention and OUD
treatment, in contrast to CTC’s focus on youth drug use prevention.
Furthermore, the EBPs are to be implemented in a wider range of set-
tings, which adds complexity. Moreover, the inclusion of communica-
tion campaigns represents an additional innovation of CTH relative to
CTC.

The 67 communities recruited to the study are randomized to one of
two waves in a wait-list, controlled design that separates initiation of the
CTH by two years, with primary outcome measurement relying on
administrative sources of data (Slavova et al., 2020). Overall, the CTH
intervention is designed to engage and mobilize communities to reduce
opioid overdose deaths through the adoption and implementation of
EBPs. This paper presents the selection and adaptation of the framework
and methodological approach used to capture the context in which the
CTH is implemented and to evaluate implementation fidelity.

1.1. Identifying a Guiding Framework

The field of implementation science offers many theories, models,
and frameworks to guide the implementation process, identify de-
terminants of practice, and evaluate implementation outcomes (Birken
et al., 2017b; Nilsen, 2015; Tabak et al., 2012). Practitioners and re-
searchers select among these depending on their aims, the conceptual
level of focus (e.g., team, organizational, or interorganizational), or the
practicalities of using one over another (Birken et al., 2017a). As a
result, implementation science researchers have presented several
comparisons and cross-framework reviews that seek to identify common
elements and integrate different approaches to framing implementation
evaluation (Damschroder et al., 2009; Davies et al., 2010; Flottorp et al.,
2013; Greenhalgh et al., 2004; Li et al., 2018; Moullin et al., 2015; Nilsen
and Bernhardsson, 2019; Tabak et al., 2012).

This diversity of theoretical orientations is illustrated by the expe-
rience of the four HCS sites. The funding opportunity announcement for
the HCS did not specify an implementation science framework, resulting
in the four sites proposing four different conceptual frameworks to guide
implementation of EBPs to reduce opioid overdose deaths and evaluate
their impacts within their respective studies. The originally proposed
frameworks were: the Exploration, Preparation, Implementation, and
Sustainment (EPIS) framework (Aarons et al., 2011); the Integrated
Promoting Action on Research Implementation in Health Services
(I-PARIHS) framework (Kitson et al., 2008); the Reach, Effectiveness,
Adoption, Implementation, and Maintenance (RE-AIM) evaluation
framework (Glasgow et al., 1999); and an integration of the Collective
Impact (CI) framework (Cabaj and Weaver, 2016; Christens and Inzeo,
2015; Flood et al., 2015; Kania and Kramer, 2011; Kania and Kramer,
2013) with the Consolidated Framework for Implementation Research
(CFIR; Damschroder et al., 2009). However, once sites agreed to
multisite collaboration as a single study, selecting one framework
became a critical task.

Selecting a single theory, model, or framework requires an under-
standing of the trade-offs between them. For instance, the RE-AIM model
is largely an outcome framework and on its own does not sufficiently
capture the multilevel dynamics between individuals, their organiza-
tions, and their communities (Harden et al., 2018). The I-PARIHS
framework examines four core constructs that are posited to lead to the
success or failure of implementation: the facilitation process, the inno-
vation or intervention being implemented, the individuals involved, and
the context. While highly focused on context, [[PARIHS concentrates on
process and has less of a focus on the measurable outcomes needed to
evaluate the CTH intervention. Like I-PARIHS, the EPIS model suffi-
ciently captures the multilevel context of the HCS study but focuses less
on the implementation strategies used to support the CTH intervention.
The integrated CI and CFIR approach combines a focus on imple-
mentation strategies (i.e., CI) with evaluation of those strategies, but
CFIR’s focus on process (i.e., implementation strategies) is not as well
positioned to evaluate the needs, outcomes, and impact of the
intervention.

The cooperative arrangement of the HCS allowed the four research
sites to engage in a consensus-based approach involving an iterative
review and discussion of the implementation science literature. This
work leveraged a collaborative process often used in team science to
capitalize on the transdisciplinary distributed network of researchers
involved in the HCS (Hall et al., 2008; Hall et al., 2012; Stokols et al.,
2008a; Stokols et al., 2008b). During an in-person kickoff meeting
focused on the design of the HCS, all four sites presented their imple-
mentation science frameworks during a breakout session in which each
site had multiple representatives. After the presentations, site
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representatives discussed whether any of the four presented frameworks
was suitable if HCS evolved into a single protocol study. Given that each
site’s framework had been selected under the assumption of the site’s
proposed research design, representatives reached consensus that none
of the proposed frameworks was ideally suited for the emerging single
protocol. Through discussion, the hallmarks of a viable alternative
framework were identified, and a framework was then suggested by one
site that had these hallmarks. Representatives quickly coalesced around
this alternative framework.

The resulting framework selected from this process was a unified RE-
AIM and Practical, Robust, Implementation, and Sustainability (PRISM)
model (see Fig. 1; Glasgow et al., 2019; Harden et al., 2019; Kwan et al.,
2019). For a complete description of this model applied to the context of
the HCS, please see The HEALing Communities Study Consortium
(2020). Rather than create a model de novo, we adapted the integrated
RE-AIM/ PRISM framework, leveraging the prior evidence regarding the
use of these models in implementation science to the HCS context. The
integrated RE-AIM/PRISM framework emphasizes dynamics within the
intervention as well as system-level interrelations among the contexts
both internal and external to the intervention. External factors include
policy, resources, guidelines, and incentives. This framework also
highlights the importance of communication campaigns, a key element
of the CTH, as an implementation strategy. More specifically, the inte-
grated RE-AIM/ PRISM framework addresses some of the limitations of
the frameworks originally proposed by the four sites, as it uses a
multifocal lens to consider issues of context (e.g., internal coalition
factors and external environment), process (i.e., the CTH intervention),
and outcomes (e.g., overdose deaths, reach of EBPs). This model addi-
tionally examines a variety of implementation and intervention out-
comes that can be evaluated using mixed-methods approaches.

This adapted RE-AIM/PRISM framework has driven the development
of a mixed-methods approach to measurement that incorporates
administrative data, surveys, qualitative interviews, and data recorded
by study staff. The RE-AIM outcomes for the EBPs included in the
ORCCA and the cost-effectiveness evaluation, which are largely
captured by administrative data (Slavova et al., 2020) and study records
of costs incurred (Aldridge et al., 2020), are described in separate pa-
pers. In this manuscript, we describe the HCS approach to measuring the
PRISM internal and external contextual factors through primary data
collection as well as fidelity to the CTH intervention.
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2. Materials and Methods

2.1. PRISM Contextual Factors: Community Coalition and Key
Stakeholder Survey

2.1.1. Survey Design and Eligibility

To measure key domains of the internal and external context within
which the CTH intervention is implemented, the HCS is designed to
include repeated annual surveys of community coalition members and
key stakeholders in the 67 communities. For individuals participating in
coalitions as part of HCS (henceforth, HCS-designated coalitions), sur-
vey data are collected at four time points (baseline [pre-intervention]
and 12-, 24-, and 36-month follow-up).

To be eligible for annual surveys, individuals are required to be at
least 18 years old. For the baseline survey, individuals are required to be
either members of existing community coalitions that have agreed to
participate in the HCS or stakeholders who would be knowledgeable
about the HCS community if a new coalition were to be formed as part of
the early phase of the intervention. At baseline, research sites recruited
from existing coalitions when possible, and the Massachusetts and New
York sites also recruited key stakeholders in all communities. For sub-
sequent annual surveys, individuals are required to be participants in the
HCS-designated coalitions. Key stakeholders in communities without
existing coalitions at baseline who do not join the HCS-designated co-
alitions are surveyed only once at baseline. New individuals who join the
HCS coalitions over the course of the intervention are eligible to
participate beginning with the next annual survey. Thus, the sample size
may grow or shrink over time, based on the size of the HCS-designated
coalitions.

2.1.2. Survey Measures

The baseline survey includes measures adapted from the literature
and measures developed specifically for the HCS (see Supplementary
Table 1 for baseline survey). The internal context is conceptualized as the
characteristics and perspectives within the coalition. For communities
with existing coalitions, these internal context measures include di-
versity and representativeness (Fawcett et al., 1997), coalition func-
tioning (Hays et al., 2000; Israel et al., 1994; Rogers et al., 1993), the
coalition’s readiness for change (Shea et al., 2014), and the coalition’s
leadership (Aarons et al., 2014) with regard to supporting MOUD and
OEND.

Coalition members and key stakeholders also report about the
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external context, conceptualized as community readiness to implement
MOUD and OEND in varied medical, behavioral health, and criminal
justice venues. Developed specifically for the HCS, due to a lack of
existing measures on community readiness to expand the ORCCA, these
measures ask respondents to rate the perceived importance of expanding
MOUD and OEND in these community venues and the magnitude of the
barriers to expansion in these venues. Perceived community stigma
about persons with OUD (Luoma et al., 2010) and toward MOUD and
OEND are additional measures of external context. In addition, partici-
pants provide information on interorganizational networks in the com-
munity—including relationship quality, value, and trust—using
measures from the Program to Analyze, Record, and Track Networks to
Enhance Relationships (PARTNER) tool (Retrum et al., 2013). Partici-
pants provide information on the sectors that they represent (e.g.,
organizational types, person with lived experience) as well as de-
mographic characteristics of age, gender, race, Hispanic/Latino
ethnicity, and educational attainment. Annual follow-up surveys will
field many of these same measures, but additional measures such as
satisfaction with the CTH intervention as well as perceived changes in
access to EBPs within their communities will be included. We hypoth-
esize that the CTH intervention will improve internal factors, such as
coalition functioning and coalition’s leadership, thereby further sup-
porting uptake of EBPs. We also hypothesize that the CTH intervention
will impact external factors, such as community stigma. Baseline levels
of coalition functioning and external factors (e.g. stigma) may serve as
moderators, such that the CTH is more effective in communities with
higher levels of baseline readiness and lower levels of stigma.

2.1.3. Survey Pilot Study

Before we fielded the baseline survey, we undertook a pilot study in
which 15 individuals in non-HCS communities were recruited to com-
plete the survey and then provide feedback on both the recruitment
materials and survey via a telephone or in-person interview. All sites
performed the pilot in non-HCS communities, but sites had flexibility in
recruiting individuals participating in non-HCS coalitions or through
existing professional networks. Such flexibility was important because it
was anticipated that the baseline survey would be deployed in com-
munities with coalitions and in communities where new coalitions
would be formed as part of the HCS. Information from the pilot study
was used to refine the recruitment materials and the baseline survey.
One change that resulted from the pilot was revising the order of items to
group all questions about OEND and MOUD separately, as pilot partic-
ipants struggled with the focus shifting back and forth between the two
EBPs. Second, pilot participants indicated the section pertaining to
stigma was redundant, as it contained multiple scales. For the baseline
survey, the stigma section was streamlined.

2.1.4. Survey Recruitment

At baseline and subsequent annual follow-up surveys, recruitment
procedures are as follows. Before recruitment, research site staff work
with coalition leaders to obtain rosters of members or, in communities
without pre-existing coalitions, staff communicate with state and local
contacts to identify key stakeholders in each community. Efforts for the
baseline survey resulted in the identification of 3,592 coalition members
and key stakeholders. Before survey deployment, sites may engage a
survey champion to introduce the survey to potential participants either
via e-mail or during in-person coalition meetings. Survey champions
may be local or state government officials, members of the research
team who are well-known to communities, or the chairperson of the
coalition.

The recruitment process proceeds on a four-week schedule, relying
heavily on email invitations with instructions regarding how to access
the survey via each site’s REDCap (Research Electronic Data Capture)
Web site (Harris et al., 2019; Harris et al., 2009). Sites may engage in
additional recruitment strategies, such as including a PDF for the survey
so that participants can download the survey and mail or fax back to the
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research site. In weeks 24, if there has been no response, e-mail re-
minders are sent that include an offer to complete the survey by tele-
phone or in person. Survey champions may send a separate reminder
email during the data collection periods and sites may also follow up
with non-respondents by phone, text, letter, or fax. At week 4,
non-respondents may be mailed a packet that includes a letter request-
ing participation, a paper survey, and a prepaid addressed envelope.

2.1.5. Survey Data Collection Methods

Surveys may be completed via the following modes: self-
administered Web-based survey in REDCap, self-administered hard
copy at a coalition meeting or returned by mail, or structured telephone
interview. The baseline survey requires about 45 minutes to complete. In
Kentucky, Massachusetts, and New York, participants are compensated
for each survey unless the participant declines compensation. Ohio does
not compensate participants.

For the baseline survey, data collection occurred from November
2019 through January 2020. For Wave 1 communities, data collection
occurred before the first Phase 1 coalition meeting (i.e., start of the
intervention). For Wave 2 communities, data collection ended on
January 31, 2020. At baseline, 1,055 individuals responded to the sur-
vey (31.9% of the 3,309 individuals invited). Response rates by state
were 43.8% in Kentucky (n = 189), 33.9% in Massachusetts (n = 243),
40.8% in New York (n = 323), and 21.9% in Ohio (n = 300).

2.2. PRISM Contextual Factors: Community Coalition and Key
Stakeholder Qualitative Interviews

To measure the key domains of the internal and external context in
greater depth, the HCS includes repeated annual, semi-structured in-
terviews of community coalition members and key stakeholders in the
67 communities. These interviews are conducted on the same timeline
as the annual surveys and use the same eligibility criteria.

2.2.1. Qualitative Interview Guide

The semi-structured interview guides are based on the RE-AIM/
PRISM framework. Two interview guides were used at baseline: one
for existing coalition members and one for key informants in commu-
nities without pre-existing coalitions (see Supplementary Table 2 for
interview guides). Both guides employ framework-directed questions
and flexible prompts to solicit participants’ understanding of and ex-
periences with opioid-related issues in their broader communities, or
external context. Interview questions inquire about the nature of the
local opioid use problem; existing initiatives to address opioid-related
overdoses; community attitudes toward opioid use, treatment and pre-
vention; and the need for additional services. The baseline interview
guide for existing coalition members asks about the internal context of the
coalition, including coalition structure, goals, the individual’s role in the
coalition, resources that support coalition activities, and current
coalition-led initiatives to address opioid use. Internal context questions
in the key informants’ baseline interview guide are similarly structured
but inquire about local organizations rather than coalitions, as well as
the informant’s role in addressing community opioid use.

A uniform follow-up interview guide investigating evolving dy-
namics within the external community and internal coalition contexts
will be used across all 67 communities annually. The follow-up inter-
view guide will also investigate intervention and implementation experi-
ences, including how coalitions employ community engagement
practices, select ORCCA interventions, and provide input on the
communication campaigns. Coalition members will be asked to describe
their perceptions of outcomes associated with the interventions,
including which target groups are reached; the perceived effectiveness,
adoption, and maintenance of interventions; and any implementation
challenges and adaptations associated with CTH intervention.
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2.2.2. Qualitative Interview Pilot Study

To promote relevance and clarity, we pilot-tested baseline interview
guides with 16 stakeholders from coalitions, treatment agencies, and
prevention organizations in non-HCS communities. Similar to the survey
pilot study, sites recruited participants using professional and commu-
nity networks to identify individuals from non-HCS communities that
were involved in addressing the opioid epidemic. Participants were
compensated for completing the interview and providing feedback on
interview questions, topics, and phrasing. We revised the qualitative
interview guide based on feedback from the pilot. While the delivery
format was not modified, we modified the background section and
questions to address concerns raised by pilot interviewees when they
found these materials confusing or identified them as using too much
jargon. We modified questions that pilot interviewees found confusing.
For example, rather than asking about how the coalition “functioned,”
the question was revised to ask about how the coalition worked together
to achieve a shared goal. We also revised the order of questions to make
them flow more logically. These suggestions were incorporated into the
final guides.

2.2.3. Qualitative Interview Recruitment

To obtain broad community perspectives in each state, we purpo-
sively sampled qualitative interview participants (Palinkas et al., 2015)
from the rosters of coalitions that had committed to participate in HCS
or from the list of key stakeholders in communities without pre-existing
HCS coalitions at baseline based on roles and sectors. In Massachusetts
communities that lacked pre-existing coalitions, research site staff
communicated with state public health agency contacts to identify key
stakeholders in the community. The recruitment target was a minimum
of four individuals per community, representing varying roles and sec-
tors, including individuals who work for agencies that provide treatment
(e.g., specialty substance use disorder treatment/MOUD treatment,
community mental health centers), harm reduction programs (e.g., sy-
ringe service programs and local public health departments), and
criminal justice organizations (e.g., jail, probation/parole). We also
aimed to include individuals with lived experience of OUD, either
personally or through a family member, although we were unable to
purposively sample for this. In communities with pre-existing coalitions,
we sought to obtain perspectives of the chairperson and coordinators.

Identification of potential participants for the baseline qualitative
interview was done in two ways. In Massachusetts and Ohio, recruit-
ment was initiated by responses to the Coalition Member and Key
Stakeholder Survey, which included a question asking whether partici-
pants would be willing to take part in a qualitative interview. In Ken-
tucky and New York, purposive sampling was used, irrespective of
survey participation. Recruitment for annual follow-up interviews will
rely on active coalition lists.

At baseline and subsequent follow-up interviews, the recruitment
process proceeds on a four-week schedule, relying heavily on email in-
vitations with instructions regarding how to schedule an interview with
research site staff. Additional reminders via email, telephone, text, or
letters are used to prompt individuals to schedule an interview.

2.2.4. Qualitative Interview Data Collection

Interviews are scheduled according to participant convenience and
are conducted in person or via telephone/Zoom, whichever the partic-
ipant prefers. For in-person interviews, staff travel to the participant’s
community. All qualitative interviews are open-ended, with in-
terviewers asking the basic questions in the semi-structured interview
guide, followed by probes as needed. All interviewers are trained in
qualitative interviewing, as well as in substance use disorder content.
The baseline qualitative interview takes approximately 45 minutes to
complete. In Kentucky, Massachusetts, and New York, participants are
compensated for each interview unless they decline compensation. Ohio
does not compensate participants.

All qualitative interviews are audio recorded with interviewee
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permission. After the interview, the audio recording is transcribed
verbatim by a professional transcription company or transcription
software. The transcript is then reviewed by the interviewer for accu-
racy. The transcript is stored in a password-protected folder on a secure
server and prepared for analysis using the qualitative software program
NVivo 12.0. In line with current ethical standards, any identifying data
are removed by the study’s Data and Coordination Center before data
archiving (McLellan et al., 2003).

Baseline qualitative data collection occurred from November 2019
through January 2020, using the same time frame as survey data
collection. In total, 389 individuals participated in the qualitative in-
terviews at baseline (participation rate = 40.8%)—80 in Kentucky
(participation rate = 86.0%), 103 in Massachusetts (participation rate =
42.4%), 87 in New York (participation rate = 21.3%), and 119 in Ohio
(participation rate = 56.9%).

2.3. Fidelity Monitoring

Fidelity monitoring is a core construct of the RE-AIM/PRISM model
and is used for both research purposes and for feedback for ongoing
quality improvement of the CTH intervention implementation. Fidelity
is defined as “the extent to which an intervention is implemented as
intended” (Nelson et al., 2012; Sanetti and Kratochwill, 2009). For the
HCS, the core constructs of fidelity (Allen et al., 2012; Gearing et al.,
2011) are: (1) dosage; (2) adherence; (3) quality; and (4) program dif-
ferentiation—that is, adaptation or modification of the CTH intervention
to fit each community’s needs. Collectively, these fidelity measures
demonstrate the relation between the implementation of the CTH
intervention (independent variable) in the 34 Wave 1 communities and
the primary outcome of reducing opioid overdose deaths (dependent
variable) compared to the 33 Wave 2 communities with delayed
implementation of CTH (see The HEALing Communities Study Con-
sortium, 2020 for more details on study design).

Several considerations have guided the design and selection of fi-
delity measures (Schoenwald et al., 2011). First, measures that cover the
core constructs and have established reliability or can be standardized
across communities are prioritized. Second, our measurement seeks to
minimize respondent burden and reduce risk of breaching the confi-
dentiality of coalition participants. A third consideration is the ability to
develop standard operating procedures that promote speed of data
collection to allow for rapid monitoring and feedback. Finally, long-term
sustainability and replicability of the fidelity measures in future
dissemination of the CTH intervention have been considered.

2.3.1. Fidelity Measures of Dose, Adherence, Quality, and Adaptation

Table 1provides an overview of the fidelity measures that are
described in detail below.

CTH Milestone and Benchmark Checklist: The CTH Milestone and
Benchmark Checklist is the primary source of adherence data. The CTH
Checklist is adapted from the milestones and benchmarks checklist from
multiple trials of the Communities That Care (Arthur et al., 2010;

Table 1
Fidelity Constructs and Measurement.

Fidelity Construct

Source/Measure Dose/ Adherence  Quality ~ Adaptation
Exposure

Coalition
Meeting attendance X
Meeting minutes X X
Qualitative interviews X

CTH materials
Milestone and X X
benchmark checklist
Document/artifact X X X

review
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Quinby et al., 2008). The CTH Checklist measures the level to which
activities of CTH are completed using a five-point Likert scale (0 = not
started yet to 4 = completed). The CTH Checklist also qualitatively
documents barriers and facilitators encountered during each activity
and whether adaptations or modifications have occurred. Research staff
complete the checklist monthly for each of the communities in the active
intervention wave. Responses are entered into REDCap each month and
data reports on progress in implementing the CTH intervention are
distributed to the research team.

CTH Documents/Artifacts: The checklist is supplemented by elec-
tronic copies of documents or artifacts produced during CTH activities.
Examples of documents that are archived include the coalition charter,
the communication campaign distribution plan, a community profile,
the coalition’s ORCCA EBP action plans, and implementation plans with
partner organizations. These artifacts are additional data to document
progress of CTH activities and assess their adherence and quality. Spe-
cific coding procedures have not yet been developed, but these docu-
ments will be available for future content analyses.

Coalition and Workgroup Attendance: Dose or exposure to the CTH
intervention is operationalized by the level of attendance at regular
HCS-designated coalition and workgroup meetings. The attendance
form includes names of participants, organizational affiliation, and
contact information. Research staff enter the data into REDCap using a
participant ID and organization ID. The monthly attendance report for
each community coalition includes the total number of participants who
attended the primary monthly meeting (not including research staff),
the number of organizations represented, the current size of the coali-
tion by number of members and number of organizations, and the date
and length of the meeting. Similar attendance data are collected from
subcommittee and work group meetings that occur outside the primary
monthly HCS coalition meetings. By comparing attendance to the size of
the coalition over time, analyses can examine whether coalitions expe-
riencing a greater dose of the CTH intervention through greater meeting
attendance are more successful in achieving the primary HCS outcomes.

Coalition Meeting Minutes: Quality of CTH implementation is
documented using meeting minutes. Research staff take minutes at
every HCS-designated coalition meeting using a template that includes
the agenda, updates on action items from prior meetings, discussion of
new business, summary of decisions related to the CTH activities, and
action items. HCS staff regularly apprise coalition members that meeting
minutes will be used for research purposes to improve understanding of
how the coalitions are implementing the CTH intervention. Coalition
members may designate any comments “off the record” and edit minutes
as needed. Meeting minutes are uploaded monthly. Currently, meeting
minutes are being archived to support future content analyses but have
not yet been coded. Research sites may use meeting minutes to monitor
adherence to planned CTH activities and as another source of informa-
tion regarding barriers, facilitators, and adaptation of the CTH inter-
vention across communities.

2.4. Training and Technical Assistance Tracking

As research sites partner with community coalitions and local orga-
nizations to support the implementation of the ORCCA, training and
technical assistance (TTA) is provided to support expansion of EBPs in
communities. The Training and Technical Assistance Tracking (TTAT)
form measures, at the community level, TTA directly provided or co-
ordinated by research sites outside of the context of HCS-designated
coalition meetings and subcommittee meetings. Although much of the
TTA is focused on the ORCCA, TTA may also focus on stigma, commu-
nity engagement, data visualization, and other topics related to the CTH
intervention. Some aspects of TTA, such as buprenorphine waiver
training, may be time-limited. Other forms of TTA, such as building data
capacity to use dashboards or redesigning workflows to support EBP
implementation, may entail multiple ongoing contacts. Only TTA that is
funded or partially funded using HCS grant funding is included in the
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TTAT form.

During the CTH intervention, the TTAT form is completed in REDCap
for each community by research staff to measure the cumulative TTA
activities for a given month. TTAT measures include the number of
episodes of TTA, the total number of hours of TTA provided, the reach of
TTA in terms of number of recipients, the modalities of TTA (e.g., in
person, videoconference), and the foci of TTA. In addition, the TTAT
form measures whether TTA was solely delivered by the research site or
in partnership with other organizations and whether the TTA was solely
supported by HCS or whether other funding sources were leveraged. The
TTA measures will be used to test hypotheses regarding whether the
dose and reach of TTA is correlated with community-level EBP imple-
mentation after adjusting for baseline community readiness. The mea-
sures of dose and reach of TTA also supports the health economics
costing of the CTH intervention.

2.5. Ethics

The pilot studies of the coalition member/key stakeholder survey
and qualitative interview guide were approved by Advarra Inc., the HCS
single institutional review board (sIRB; Pro00037850). The study pro-
tocol including de novo data collection procedures at baseline and
follow-up were approved by Advarra Inc. (Pro00038088). Informed
consent is obtained from all community members who participate in the
pilot studies and in the de novo data collection. When surveys are self-
administered via REDCap, participants are provided with information
about the study and their rights as participants and asked to indicate
online whether they agree to participate. When in-person data collection
from community members occurs, written informed consent is obtained.
Verbal consent is obtained when data are collected via telephone/
videoconference interviews.

3. Discussion

As part of the HCS, the CTH intervention is designed to help increase
adoption of EBPs for treating OUDs and reduce opioid overdose deaths
in communities experiencing high rates of OUD and overdose fatalities.
If found to be effective, the CTH intervention can be disseminated and
implemented in communities across the US to help save thousands of
lives. Guided by the RE-AIM/PRISM model, which was adapted for the
HCS, we are capturing the external and internal context within which
CTH is being implemented. We are also measuring fidelity to the CTH
intervention, including the extent to which the impact of CTH may be
moderated or mediated, or both, by one or more measures of imple-
mentation context or fidelity. Analyses of the relations among imple-
mentation context, implementation fidelity, and CTH impact are of
critical importance. Successful implementation has been hypothesized
to be affected by the fit and interactions among the components of the
EBPs, the implementation strategies, and the internal and external
contexts, as well as fidelity.

During the first six months of the HCS, researchers from the four sites
collaborated to address several challenges to measuring implementation
context and fidelity for a community engagement intervention. One of
the first challenges was reaching consensus on a guiding framework.
Despite the plethora of available theories, models, and frameworks from
which to choose, consensus-building was facilitated by the previous
work each site conducted to select models as part of its grant application
process as well as by a cross-site review of the implementation science
literature. Thus, consensus on the RE-AIM/PRISM model was achieved
relatively easily.

A second challenge was reaching consensus on the contextual mea-
sures and the method (i.e., quantitative, qualitative) and frequency (e.g.,
monthly, quarterly) of measurement. Researchers sought to balance the
need for data on schedules similar to the measurement of the primary
outcome (i.e., monthly measures of overdose deaths) with the burdens of
primary data collection on communities. The final decision was to focus
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on the core constructs within the RE-AIM/PRISM model—external
context, internal context, intervention and implementation, and out-
comes—using both survey and qualitative methods of data collection
conducted annually so as to reduce burden on community members.
However, data on intervention fidelity are measured monthly, because
the effort required is by research site staff, not the communities.

A third challenge was reaching consensus on an efficient, timely, and
sustainable process for fidelity data collection to facilitate real-time
monitoring and quality improvement while also ensuring rigor, stan-
dardization, and reliability. Indeed, there was much discussion and
compromise on the plan for collecting and scoring the CTH fidelity
checklist. Ultimately, we reached consensus on simplified scoring
guidelines for each activity in the CTH checklist and identified docu-
ments/artifacts as output from core CTH tasks (e.g., community profiles,
community action plans) that could be used to verify the extent and
quality of completion. Another challenge to assessing implementation
fidelity is the iterative, nonlinear nature of the CTH intervention, which
makes it difficult to measure adherence. For example, some CTH tasks
have finite endpoints (e.g., a distribution plan for the communication
campaign), whereas other CTH tasks are iterative (e.g., creation of
community profiles and action plans that are likely to be revised and
updated over the course of the intervention). Moreover, some CTH tasks,
such as sustainability planning and training on ORCCA EBPs including
MOUD and OEND, once selected by communities, are ongoing and do
not lend themselves to the linear sequence and discrete categories of the
checklist. In response to these challenges, we have collaborated with
other work groups in HCS to develop additional measurement tools that
are more flexible than the checklist.

Other elements of measurement relevant to the PRISM framework
are in development. The four sites are working to develop common
measures to track federal, state, and local policy barriers and policy
changes that occur during the CTH intervention to supplement the
follow-up qualitative interviews. Another external factor is opioid-
related, non-HCS community funding, particularly federal funding
allocated to states. As part of the health economics evaluation of the
HCS, such preceding and concurrent funding is being tracked to describe
the additional resources that are helping communities address the
opioid epidemic and to inform intervention sustainability.

3.1. Limitations

Although the HCS has numerous strengths, several limitations in the
implementation science approach should be noted. First, community-
based studies like HCS must be able to understand the impact of
disruptive, large-scale events. The COVID-19 pandemic, which emerged
during the first year of the intervention, has resulted in adaptations to
the CTH intervention and may impact the outcomes achieved. The
impact of COVID-19 is now being integrated into follow-up surveys and
qualitative interviews at the annual follow-up, exploring both internal
and external contexts. Second, with 67 communities included in the
HCS, decisions regarding primary data collection needed to reflect a
manageable scope of work. Thus, surveys and interviews have focused
somewhat narrowly on the coalitions that have been engaged in the
project. With each community represented by a single coalition, the
perspectives of the coalition members may only represent a subset of the
community. The communities vary in that some have coalitions that
existed before the HCS while other coalitions are being formed specif-
ically for the project. This variation may have impacted responses and
response rate to the baseline survey, as sites had varying levels of re-
lationships with coalition members and key stakeholders. The large
number of communities engaged in the HCS should help address this
limitation to some degree, but it should be noted that the communities in
the four states are somewhat geographically clustered, which may limit
generalizability.
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3.2. Conclusion

To address the nation’s opioid epidemic, there is an urgent need to
increase the adoption of EBPs to expand OEND, access to and retention
in MOUD treatment, and increase safer opioid prescribing in commu-
nities. As part of the HCS, which represents one of the (if not the) largest
and most complex implementation science research experiments con-
ducted to date, we are testing the impact of the CTH intervention on the
adoption of EBPs across health care, behavioral health, justice, and other
community-based settings. Ideally, the knowledge gained as part of the
HCS will extend beyond how best to implement EBPs for addressing
OUDs and reducing opioid overdoses. For example, if the RE-AIM/
PRISM model is able to successfully guide implementation research as
complex as the HCS, it would seem highly promising for guiding future
implementation research addressing other significant health problems.
Additionally, if the CTH intervention is found to be effective in
increasing adoption of EBPs for addressing OUDs and reducing opioid
overdoses in communities, it could support communities in the adoption
of EBPs for other health conditions. Finally, regardless of the extent to
which the CTH intervention is found to be effective, we believe our
examination of implementation context and implementation fidelity
will lead to significant advancements in understanding how to evaluate
community-level implementation of EBPs and assess relationships
among implementation context, fidelity, and intervention impact.
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