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ARTICLE INFO ABSTRACT

Keywords: Background: Opioid overdose deaths remain high in the U.S. Despite having effective interventions to prevent
Opioid use disorder (OUD) overdose deaths, there are numerous barriers that impede their adoption. The primary aim of the HEALing
Overdose

Communities Study (HCS) is to determine the impact of an intervention consisting of community-engaged, data-
driven selection, and implementation of an integrated set of evidence-based practices (EBPs) on reducing opioid
overdose deaths.

Methods: The HCS is a four year multi-site, parallel-group, cluster randomized wait-list controlled trial. Commu-
nities (n = 67) in Kentucky, Massachusetts, New York and Ohio are randomized to active intervention (Wave 1),
which starts the intervention in Year 1 or the wait-list control (Wave 2), which starts the intervention in Year 3.
The HCS will test a conceptually driven framework to assist communities in selecting and adopting EBPs with three
components: 1) a community engagement strategy with local coalitions to guide and implement the intervention;
2) a compendium of EBPs coupled with technical assistance; and 3) a series of communication campaigns to in-
crease awareness and demand for EBPs and reduce stigma. An implementation science framework guides the
intervention and allows for examination of the multilevel contexts that promote or impede adoption and expansion
of EBPs. The primary outcome, number of opioid overdose deaths, will be compared between Wave 1 and Wave 2
communities during Year 2 of the intervention for Wave 1. Numerous secondary outcomes will be examined.
Discussion: The HCS is the largest community-based implementation study in the field of addiction with an
ambitious goal of significantly reducing fatal opioid overdoses.

Community engagement

Medications for opioid use disorder (MOUD)
Naloxone

Opioid prescribing

Helping to End Addiction Long-term
HEALing Communities Study

1. Introduction

The current U.S. opioid overdose crisis has been ongoing for two
decades, but was only officially declared a national emergency in 2017
(Gostin et al., 2017). However, it is important to note that, since the
1960’s, a less well publicized and often neglected opioid crisis has been
underway in the U.S., driven largely by heroin use in primarily urban
areas and disproportionately impacting minority populations. Overdose
deaths from prescription opioids, heroin, and illicit synthetic opioids
contributed to more than 450,000 deaths from 1999 to 2018 and nearly
47,000 deaths in 2018 alone (Seth et al., 2018). In recent years, the
availability and use of illicit fentanyl and fentanyl analogs have
accounted for an increasing proportion of opioid overdose deaths (NIDA,
2019). One driver of the opioid crisis is the recognized gap between the
number of individuals who could benefit from evidence-based treatment
and prevention interventions to reduce opioid misuse, opioid use dis-
order (OUD) and associated medical consequences, including overdose
deaths, versus those engaged in care. The 2018 National Survey on Drug
Use and Health estimated conservatively that 2.1 million Americans
have OUD; however, this excludes several highly affected populations
(e.g., incarcerated individuals, homeless)(SAMHSA, 2019). Fewer than
20% of those with OUD receive addiction care in a given year (SAMHSA,
2019; Wu et al., 2016). In a cohort of opioid overdose survivors, fewer
than one-third received any medication for opioid use disorder (MOUD)
within a year of the overdose event (Larochelle et al., 2018).

A number of evidence-based practices (EBPs) exist, including: opioid
overdose education and naloxone distribution programs (e.g., Walley
et al., 2013); prescription drug monitoring programs and improved
professional guidelines to reduce inappropriate opioid prescribing (e.g.,
Bonert et al., 2018); Food and Drug Administration-approved MOUD
including methadone, buprenorphine, and naltrexone; treatment
engagement and retention interventions; and recovery support services
(e.g., Strang et al., 2020). Many of these EBPs have largely failed to
penetrate community settings where opioid misuse and OUD could be
addressed, including general medical care, the justice system, social

support services, and addiction treatment programs. This failure is, in
part, due to a lack of evidence-based approaches to assist communities in
the development and deployment of data-driven, community-specific
strategies to adopt, deliver, and use integrated EBPs.

In the US, the substance use treatment gap is a result of at least three
major challenges: 1) many individuals with OUD do not perceive a need
for treatment; 2) there is insufficient treatment capacity; and 3) there is
suboptimal treatment retention (Williams et al., 2018). National data
indicate that, among individuals with substance use disorders who are
not in treatment, a lack of recognition of their disorder is a major
impediment to seeking help (Ali et al., 2015; Olsen and Sharfstein, 2014).
A recent report indicated that, of those respondents with opioid misuse,
nearly 87% did not perceive a need for treatment (Choi et al., 2019).
Furthermore, many individuals have internalized stigma about OUD that
prevents them from seeking treatment (Corrigan et al., 2017). In addition
to these challenges, there is limited capacity for delivering MOUD in
many communities. Most of the nation’s 1,782 Opioid Treatment Pro-
grams (OTPs; e.g., federally licensed methadone programs) are located in
urban communities, are not integrated into traditional health care set-
tings, and growth in the number has been modest in the past decade
(Jones et al., 2015). Buprenorphine, in contrast to methadone, is more
widely delivered in office-based addiction treatment in the U.S. and re-
quires a unique license designation known as a waiver (Kraus et al.,
2011). The number of U.S. buprenorphine-waivered physicians has
increased (Knudsen et al., 2017) along with buprenorphine dispensing
(Alderks, 2017), but both remain insufficient to meet the need for
treatment even with the new provision to allow nurse practitioners and
physician assistants to prescribe buprenorphine. For example, according
to the DEA prescriber database as of September 2020, there were a total
of 1,740,770 civilian physicians, nurse practitioners, and physician as-
sistants actively licensed to prescribe controlled substances but, of those,
only 85,317 or 4.9% also possessed the waiver to prescribe buprenor-
phine for OUD. In addition, for patients receiving MOUD, overall treat-
ment retention is poor, and the percentage of those receiving treatment
has declined from 25% in 2010 to 16% in 2014 due to increasing
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numbers of affected individuals (Morgan et al., 2018). Finally, access to
treatment and ongoing care are further limited by policy barriers, such as
required prior authorizations and arbitrary time limits for care.

In addition to MOUD-related challenges, both underutilization of
overdose prevention strategies and the opioid-prescribing behaviors of
medical professionals that can increase the risk of overdose are signifi-
cant drivers of the national epidemic. Naloxone effectively reverses
opioid overdose, thus preventing fatalities (Walley et al., 2013).
Although demonstration projects have shown that community distri-
bution of naloxone can reduce opioid fatality rates, national data show
very limited prescribing of naloxone (including distribution through
standing orders at pharmacies)(Sohn et al., 2019; Xu et al., 2018).
Opioid overdose deaths also reflect continuing patterns of risky pre-
scribing, such as concurrent benzodiazepine and opioid prescribing and
high opioid doses (i.e., >90 morphine milligram equivalents per day).
These prescribing behaviors increase the risk of overdose even among
individuals without OUD and heighten the risk of developing OUD.

For these reasons, a study that addresses barriers and facilitators of
EBPs and their implementation is imperative to change the course of the
overdose crisis, particularly for EBPs most likely to have an immediate
impact on overdose deaths. The primary aim of the HEALing Commu-
nities Study (HCS) is to evaluate the effectiveness of a community-
engaged intervention on reducing opioid overdose fatalities by deploy-
ing an integrated set of EBPs through a community-driven process in an
array of settings, including behavioral health, healthcare and criminal
justice to reach populations vulnerable to opioid overdose. The experi-
mental design also offers an opportunity to extend our understanding of
the multi-level factors that mediate or moderate implementation success
in heterogenous communities, which vary considerably in their current
resources and ongoing response to the opioid crisis. By adapting the
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Reach, Effectiveness, Adoption, Implementation, and Maintenance
model and Practical, Robust Implementation and Sustainability Model
(RE-AIM/PRISM; described below) (Aarons et al., 2011; Damschroder
et al., 2009; Greenhalgh et al., 2004; Kitson et al., 2008; Raghavan et al.,
2008; Tabak et al., 2012), the HCS can define system-level in-
terrelationships as well as dynamics within the intervention itself that
facilitate successful attainment of reducing opioid overdose deaths.

1.1. Objective

The HCS is a four-year multi-site study with the overarching objec-
tive of implementing EBPs to significantly reduce opioid-related over-
dose fatalities in 67 urban and rural communities. The HCS will test the
Communities That Heal (CTH) intervention, a conceptually driven
framework built upon the evidence-based Communities That Care
model, that assists communities in adopting EBPs to prevent drug use
and other risky behaviors (Oesterle et al., 2018). The CTH intervention
seeks to promote a common vision, shared goals, and tailored strategies
to mobilize HCS communities to adopt and implement EBPs. CTH uses a
stepwise process to engage community members to implement system-
and practice-level changes, while at the same time delivering commu-
nication campaigns to increase awareness and demand for EBPs and
reduce stigma. Secondary outcomes will assess the impact of the CTH
intervention on increasing naloxone distribution, expansion of MOUD
utilization and reduction of high-risk opioid prescribing practices. The
HCS will also examine conceptually driven internal and external con-
texts for implementation of the CTH intervention, including policy; re-
sources at the community, state and national level; treatment guidelines;
fidelity of the HCS implementation; and overall cost-effectiveness of the
intervention.
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Fig. 1. Map of rural and urban communities participating in the HEALing Communities Study. Communities (n = 67) from the four participating states are shown
with gray shading representing urban communities and black shading representing rural communities.
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2. Methods
2.1. Trial design

The HCS is a multi-site, parallel group, cluster randomized wait-list
controlled trial testing the impact of the CTH intervention. The HCS
enrolled 67 communities from four states. This cluster randomized
controlled trial treats communities as clusters, allocating each to either
the CTH intervention or the wait-list comparison group. Communities
randomized to the CTH intervention during the first two years are
referred to as Wave 1 communities. Communities randomized to the
wait-list comparison group (Wave 2 communities) continue usual care
during the first 2 years and begin the CTH intervention thereafter. Due
to the time needed to work with communities and organizations to
expand delivery of EBPs, a lag is expected from when the CTH inter-
vention is introduced into a community to when its effect on key out-
comes will be observed. Therefore, the primary study outcome compares
the randomized groups during Year 2 of the intervention in Wave 1
Communities, referred to as the evaluation period. This study is regis-
tered on Clinical Trials.gov (https://clinicaltrials.gov/ct2/show/NC
T04111939), registered on October 1, 2019 with first enrollment on
Oct 23, 2019.

2.2. Ethics and informed consent

This study is being conducted in accordance with The Code of Ethics
of the World Medical Association (Declaration of Helsinki). The protocol
was approved by a central Institutional Review Board (IRB; Advarra
Inc.) for all sites on October 16, 2019. The strategy for obtaining
informed consent was considered across three domains: consent for
participating communities, administrative data (population-level), and
de novo data collection from individuals (e.g., surveys), with the process
for each reviewed and approved by the IRB.

1) HCS Communities: HCS communities have a population of
approximately 10,144,261 people. Because no one person or group of
people possess(es) the authority to give consent on behalf of all com-
munity members, investigators sought expert consultation and applied

CommunitiesThat HEAL (CTH) Intervention

CO-CREATE SOLUTIONS

RESEARCHERS AND COALITIONS

+ Community Engagement
— Coalition-Driven, Community

ADOPT EBPs

COALITIONS, PARTNER ORGANIZATIONS,
AND RESEARCHERS
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guidelines from the Ottawa Statement (Taljaard et al., 2013). Because
the CTH intervention poses no more than minimal risk to community
members and the research could not be carried out otherwise (see 45.
CFR.46.116), a waiver of informed consent was obtained for all com-
munity members who may be affected by the CTH intervention. Addi-
tionally, key stakeholders/participants provided letters of support for
community participation prior to funding, and community coalitions
completed charters outlining roles and responsibilities of coalition
members following randomization.

2) Administrative Data Records: To examine study outcomes,
numerous administrative data records will be collected. Given the time
frame of the study and study population, there will likely be millions of
individual health records included, but no individuals will be contacted.
Thus, a waiver of informed consent and Health Insurance Portability and
Accountability Act waiver were obtained.

3) Individual Data Collection: Individuals who provide de novo data
(e.g., surveys, interviews) provide informed consent via phone, online or
in writing depending on the measure and data collection process. A partial
waiver of consent was obtained for baseline individual data collection.

2.3. Participants

Communities across four states (Kentucky, Massachusetts, New York,
Ohio) were selected to participate based on the following eligibility
criteria established by the National Institute on Drug Abuse: 1)
expressed willingness to address the implementation of MOUD and
overdose education and naloxone distribution; 2) expressed willingness
to develop partnerships across health care, behavioral health, and jus-
tice settings for EBPs to address opioid misuse, OUD, and overdoses; 3)
within each state, >30% of selected communities were rural; 4) Across
the HCS communities in each state, >150 opioid-related overdose fa-
talities (at least 15% occurring in rural communities) and a rate of >25
opioid-related overdose fatalities per 100,000 people, based on 2016
data. The communities are either counties (NY, KY, OH) or cities/towns
(MA; see Fig. 1). Additional state-specific criteria were applied to further
refine selection. KY selected counties with: 1) a syringe service program
(marker of community readiness); 2) a jail; 3) >1 buprenorphine-
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Fig. 2. The Communities That Heal intervention core components.
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Months 5-12

Months 4-6

Implement & Monitor
Implement ORCCA EBP
strategies
Community Action

Planning

Troubleshoot and provide
technical assistance

Implement the MOUD initiation

and retention campaign in
partnership with HCS coalitions

Develop ORCCA- specific goals
for the community

Prioritize and select EBP
strategies specific to community
profiles

Establish community action and
implementation plan specific to
each ORCCA goal

Conduct qualitative review of
the first communication
campaign in partnership with
HCS coalitions

Collect lessons learned from HCS
communities on communication
campaign 1 in preparation for
campaign 2

Sustainability
Planning

Hire and train local community
members to implement the
CTH intervention

Train coalitions and other
stakeholders through the
learning health collaborative

Continue data-driven decision
making and maintain data
dashboards

Identify and apply for long-
term funding, as needed

Implement additional actions
and planning for sustainability

Fig. 3. The seven phases of the Communities That Heal community-engagement strategy.
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waivered provider; and 4) >5 opioid overdose deaths in 2017. MA
selected non-adjacent communities to minimize proximity and
contamination, favored communities with an anchor office-based
addiction treatment (OBAT) program and a pre-existing substance use
coalition. NY included three urban or semi-urban communities (Buffalo,
Rochester, Brookhaven) to ensure geographic diversity and the
comparability of population sizes in Wave 1 and Wave 2 communities.
OH selected counties stratified by urban/rural that: 1) were not
contiguous and 2) did not share an existing Alcohol, Drug and Mental
Health Board. KY excluded three counties that were actively engaged in
two National Institutes of Health-funded community-level addiction
intervention studies. OH excluded 10 counties for lack of available
opioid-related data.

2.4. Interventions

The CTH intervention has three elements: 1) a community engage-
ment strategy designed to facilitate implementation of EBPs (Sprague
Martinez et al., 2020); 2) a compendium of EBPs coupled with technical
assistance guides (Winhusen et al., 2020); and 3) a series of communi-
cation campaigns aimed at reducing stigma and raising awareness about
EBPs (Lefebvre et al., 2020) (see Fig. 2).

2.4.1. Community engagement strategy

The CTH intervention is guided by principles of community
engagement to build capacity and support the adoption of EBPs that are
described below. Community engagement and partnering with local
stakeholders provides researchers with nuanced understandings of
community needs, resources, priorities and community norms, thus
allowing for implementation of EBPs best suited for the community
(Wallerstein and Duran, 2010; Wallerstein et al., 2015).

The CTH intervention (see Fig. 3) consists of an iterative, 7 phase
change process for communities that is led by a diverse, multi-sector
community coalition. This coalition-led, data-driven, and non-linear
planning process is adapted from the Communities That Care model
(Hawkins et al., 2009). The Preparatory Phase of the CTH intervention
(Phase 0) begins with each HCS research team establishing a multi-
sectoral community advisory board (CAB), separate from local co-
alitions, whose role is to serve in an advisory capacity to the research
team. CABs are state-specific and include representation from state
agencies and HCS communities. Research teams identify existing co-
alitions or establish new coalitions to partner with in the CTH inter-
vention. Research teams present an overview of the project including the
goals, randomization, and timeline to community coalitions in both
Wave 1 and 2 of the study. A landscape analysis conducted by the
research teams identifies local resources to address the opioid crisis and
inform community planning, which is done in Phase 3.

Phase 1 launches intervention activities in Wave 1 communities.
Research teams lay the groundwork for collaboration by co-creation of a
partnership agreement/charter to outline key milestones, clarifying
roles for coalitions and the research teams, and introducing the Opioid-
overdose Reduction Continuum of Care Approach (ORCCA; a compen-
dium of EBPs and EBP strategies (Winhusen et al., 2020). Coalition
Champions within each coalition are identified, who serve as liaisons for
implementation in three key areas: ORCCA menu, collection and un-
derstanding of data, and communication campaigns.

Phase 2 includes an in-depth review of the ORCCA. EBPs are dis-
cussed within the context of community need and readiness by engaging
coalition members, people at high risk of overdose and their family/
friends and local experts from partner organizations. Coalitions develop
a shared vision for implementing the EBPs, consider decision-making
processes for selections, and plan for the launch of the communication
campaigns. Phase 3 involves an iterative process of co-creating a com-
munity profile of local resources and a data dashboard to inform com-
munity action planning. Research staff and/or data champions lead
coalitions through a series of workshops and/or training to review,
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gather, and/or display available data from a landscape analysis (defined
above) and other sources in a way that meaningfully guides decision-
making. The community profile summarizes baseline community data
to help identify resources needed to address the opioid crisis. The data
dashboard is a web-based platform designed to visualize data related to
community goals and the overarching HCS outcomes.

In Phase 4, each coalition synthesizes data from its community pro-
file to develop an overall community action plan that matches its
selected EBP strategies. Action plans require coalitions to incorporate
insights from Phase 3 to reach consensus and prioritize EBP strategies to
address vulnerable populations in healthcare, behavioral health, and
justice settings and suggest partnerships with emphasis on impact and
feasibility. Communities set goals, brainstorm, and weigh the benefits of
specific EBPs and strategies. All research sites are using consensus dis-
cussions throughout Phase 4 to guide the selection of EBPs. The com-
munity engagement training protocol for community engagement
facilitators includes a module about meeting facilitation and inclusive
consensus building that prepares facilitators for these discussions. The
Action Plan includes monitoring and feedback opportunities, and, in
some cases, direction for community implementation teams and ORCCA
champions to engage community partners in Partner Implementation
Agreements, defining steps and resources needed for a given strategy. In
Phase 5, research staff and community coalition members meet with
partner agencies to develop and support their implementation plans.
These plans allow community partners to articulate goals and the re-
sources needed, including technical assistance and funding, to imple-
ment the ORCCA menu selections successfully. Monitoring and feedback
of implementation activities includes reporting of technical assistance
events and EBP selections for specific target populations and venues, and
implementation strategies from the compilation by Powell (Powell et al.,
2012, 2015). Throughout Phase 5, coalitions support community
stakeholders’ progress, problem solve and suggest further plans as
needed with new and existing partners. Coalitions may revisit earlier
CTH phases based on emerging data.

Phase 6 focuses on sustainability planning and is ongoing throughout
the intervention. Sustainability activities include: 1) Increasing com-
munity capacity through hiring and training of community members; 2)
Implementing Learning Health Collaboratives to enable local commu-
nities and coalitions to learn from each other, share strategies and
problem solve; and 3) Developing a culture of data-driven decision-
making with the use of data dashboards that can be customized and
maintained throughout the project and beyond. Coalitions receive sup-
port to create sustainability plans as they move through each of the
phases to ensure CTH activities can be maintained when research
funding ends.

2.4.2. The Opioid-overdose Reduction Continuum of Care Approach
(ORCCA)

The ORCCA organizes EBPs and strategies, primarily focused on in-
dividuals 18 and older, that are most likely to reduce opioid overdose
deaths into menus: 1) overdose education and naloxone distribution; 2)
effective delivery of MOUD; and 3) safer opioid prescribing and
dispensing. Multiple options are available within each menu. In addition
to EBPs and strategies, each menu includes priority groups at highest
risk of overdose and required community settings for implementation.
Fig. 4 provides an overview of the ORCCA.

Communities have flexibility in the EBPs they select, and selection is
based on multifactorial data (e.g., infrastructure and resources, existing
services and delivery organizations, gaps in service provision). At least
five strategies must be selected for implementation from the three EBP
menus: one for overdose education and naloxone distribution, three in
different areas that will enhance the care cascade for MOUD (i.e., link-
age to care, initiation of treatment, retention on MOUD), and one for
safer opioid prescribing/dispensing. Across the study, if new EBPs/
strategies emerge (e.g., newly approved medication), they can be added
by consensus to the ORCCA. As the CTH intervention seeks to support
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Fig. 5. HEALing Communities Study implementation science framework. This figure is adapted from the revised, enhanced RE-AIM/PRISM 2019 model (Glasgow

et al., 2019, p. 6).

communities in developing and implementing a community-wide inte-
grated approach, they are also required to implement at least one EBP
strategy within each of three required community settings: 1) healthcare
(e.g., emergency medical services, primary care, emergency de-
partments); 2) behavioral health (e.g., substance use treatment pro-
grams, mental health treatment centers); and 3) criminal justice (e.g.,
jails, parole and probation). The HCS research teams developed a
Technical Assistance Guide that provides resources (e.g., toolkits, pub-
lications, websites) about each EBP, including examples of successful
national, state, and local programs.

2.4.3. Community-based communication campaigns

The CTH intervention includes a series of communication campaigns
built on the foundations of health communication, social marketing, and
mass communication for behavior change (Robinson et al., 2014;
Snyder, 2007; Wakefield et al., 2010). The campaigns goals are: 1) in-
crease demand for and access to naloxone; 2) increase demand, access,
and retention for MOUD; and 3) reduce stigma of OUD, MOUD, and
naloxone. Each campaign targets three priority groups: community
leaders, health care providers and individuals at high risk of overdose as
well as their family and social networks. These campaigns are tailored to
local context and translated to languages other than English as needed;
coalitions develop the distribution plans.

The HCS website serves an important role in the communication
campaigns as a place where community leaders, advocates, policy-
makers, administrators, providers, people at risk for overdose and their
families and friends, and others can learn about and become engaged in
the study (https://healingcommunitiesstudy.org/). The website also
includes: 1) contact information for coalitions; 2) education resources
supporting campaign topics; 3) links to local resources for naloxone and
MOUD; 4) communication campaign resources; and 5) announcements
and events planned by coalitions. Website analytics help determine what
information on the website is being used by members of the community.

The communication campaigns occur within the phases of the CTH
intervention (see Fig. 2). Communication specialists from the four sites
develop materials for the campaigns, including print materials and
manuals to guide coalitions in distributing these materials via social
media and other channels. Extensive message testing is conducted with

priority groups to finalize content and images used in print materials.
Coalitions are also given the option to add other components to their
campaigns (e.g., materials for specific groups or social media platforms,
use of paid targeted advertising on social media and other outlets). The
campaigns are designed to use only locally accessible media resources to
avoid spillover effects into Wave 2 communities.

2.5. Implementation science framework: applying RE-AIM and PRISM to
the HCS

The use of RE-AIM as an outcome framework — Reach, Effectiveness,
Adoption, Implementation, and Maintenance (Glasgow et al., 2019, 1999)
— offers a means by which the HCS can identify patterns among out-
comes that are more generalizable (Knudsen et al., 2020) (see Fig. 5). We
define Reach in the HCS as the number and proportion of individuals
who are engaged in the CTH intervention, and that is conceptualized as
three discrete components described above (i.e., community engage-
ment, the ORCCA, and the communications campaign). Reach also fo-
cuses on equity in access to these three components by race/ethnicity,
rural/urban geographic status, gender and age. Effectiveness encom-
passes the impacts of the intervention on the primary and other
important secondary outcomes (Glasgow et al., 2019, 1999).

Adoption, implementation, and maintenance in RE-AIM shifts attention
to the uptake and use of the CTH intervention in a community (Glasgow
et al., 2019, 1999). Adoption refers to the number and proportion of
settings that are willing to initiate use of the intervention. For HCS,
adoption is relevant both for coalitions, in terms of the number of co-
alitions that are willing to participate in the CTH intervention and for
the number of settings in communities that are willing to begin deliv-
ering EBPs from the ORCCA menu. Implementation in RE-AIM focuses on
fidelity to the elements of an intervention. For the HCS, fidelity to the
community-engaged activities contained in the CTH phases are
measured by adherence, quality of delivery, dosage and output. Finally,
Maintenance in RE-AIM adds a longitudinal design, as it is concerned
with assessing the sustained use of an intervention over time and
whether the intervention becomes “institutionalized” in routine practice
and policy within a given setting. The HCS includes a sustainability
phase focused on building the infrastructure necessary to address the


https://healingcommunitiesstudy.org/

The HEALing Communities Study Consortium

ongoing maintenance of the CTH intervention and sustainment of the
EBPs in partner organizations after the research team withdraws.

At a broader level, PRISM - the “Practical, Robust Implementation
and Sustainability Model” — provides insight into how internal and
external contexts may come to impact implementation processes and
subsequently outcomes (Feldstein and Glasgow, 2008). Integrating
constructs from earlier frameworks on implementation and diffusion of
innovations (Berwick, 2003; Green and Kreuter, 1999; Green et al.,
1996; Rogers, 2003), PRISM’s conceptualization of the internal context
includes perspectives about the interventions to be implemented as well
as the characteristics of those engaged in the intervention. Because the
HCS is focused on both a community-engaged process with coalitions as
well as implementing EBPs within the communities, perspectives of
coalition members on both elements are likely to impact the RE-AIM
outcomes. Implementation success across the RE-AIM outcomes may
be influenced by a coalition’s characteristics, including whether they
were developed de novo or existed prior to the start of the study as well as
the sectors represented in the coalition. Constructs in the PRISM model
are being measured using a mixed methods approach that includes both
longitudinal surveys and interviews with coalition members and key
stakeholders.

The external context will likely play a significant role in the imple-
mentation process. Key factors in the external context for the HCS
include policy and resources at the community, state and national level
that may help or hinder efforts to expand the reach of the CTH inter-
vention and, more recently, the COVID-19 pandemic. Further, stigma in
the community and in partnering agencies about persons with OUD as
well as stigma regarding the ORCCA EBP strategies may pose potent
barriers to scaling up these practices over the course of the study. The
communications campaigns within the CTH intervention are envisioned
to mitigate forms of stigma, and thus, increase community support for
the ORCCA EBPs and reduce the stigma-related barriers to accessing
these services.

2.6. Outcomes and measures

The HCS has numerous outcomes tied to hypothesis testing for the
primary aim (i.e., reduction of opioid overdose deaths), implementation
outcomes (e.g., surveys and interviews on attitudes and access to EBPs
within communities, agency surveys to assess capacity and barriers),
health economics costing of the intervention, and an evaluation of the
effectiveness of the communications campaigns. Most of these are
described in detail in companion papers (e.g., Aldridge et al., 2020;
Knudsen et al., 2020; Slavova et al., 2020). Here we report only on the
primary outcome meaures and three secondary outcomes (each map-
ping onto one of the three ORCCA menus) that will examine differences
between Wave 1 and Wave 2 communities during the evaluation period.

2.6.1. Primary outcome and measure

Number of opioid overdose deaths among HCS residents as measured
by deaths with an underlying cause of drug overdose according to state
death certificate data where opioids, alone or in combination with other
drugs, were determined to be contributing to the drug overdose death.

2.6.2. Secondary outcome measures

(a) Number of naloxone units distributed in an HCS community as
measured by the sum of the number of naloxone units sold by retail
pharmacies located within the community, and units distributed in the
community with support from state and federal funding (including
dedicated HCS funding). Data are captured from IQVIA Xponent data-
base and state departments of health.

(b) Number of HCS residents receiving buprenorphine products that
are FDA-approved for treatment of OUD as measured by HCS residents
with dispensed prescriptions for these buprenorphine products using
state prescription monitoring program (PMP) data.

(c) Number of HCS residents with new incidents of high-risk opioid
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prescribing as measured by the number of HCS residents who met at least
1 of the following 4 criteria for a new high-risk opioid prescribing
episode after a washout period of at least 45 days (from records of
dispensed controlled substance prescriptions reported to state PMP):

i) Incident opioid prescribing episode >30 days duration (contin-

uous opioid receipt with no more than a seven-day gap)

ii) Starting an incident opioid prescribing episode with extended-
release or long-acting opioid formulation

iii) Incident high dose opioid prescribing defined as > 90 mg
morphine milligram equivalents over three calendar months, and

iv) Incident overlapping opioid and benzodiazepine prescriptions
>30 days over three calendar months.

2.7. Health economics analysis

The HCS will conduct health economics research to determine
startup and ongoing costs and the overall cost-effectiveness of the CTH
intervention (Aldridge et al., 2020). Using an activity-based costing
approach, the costs of the core components of the CTH intervention are
estimated, including time spent in coalition meetings, planning and
implementing the communication campaign, facilitating the interven-
tion in communities, and other costs such as staff training and increases
in MOUD dispensed. These cost estimates combine data on the reduced
number of opioid overdose deaths attributable to the CTH intervention
to estimate the cost-effectiveness of the intervention by calculating the
additional cost per averted opioid overdose death. Simulation models
will be developed to evaluate the short- and long-term health and eco-
nomic impacts of the CTH intervention and inform decision-makers
about optimal resource allocation to achieve reductions in opioid
overdose deaths.

2.8. Statistical methods

2.8.1. Sample size

A total of 67 communities (16 from KY, MA, and NY, and 19 from
OH) were randomized to either Wave 1 (n = 34) or Wave 2 (n = 33). The
HCS as designed has greater than 99% power to detect a 40% reduction
(i.e., relative risk of 0.60) in opioid overdose deaths for Wave 1 relative
to Wave 2 communities. However, power remains high even if the
intervention effect is smaller than anticipated (e.g., 88% power for a
20% reduction).

Simulation studies were used to calculate power, accounting for the
study design and planned statistical approach. Simulation study pa-
rameters (i.e., the marginal parameters for the negative binomial
regression model and the model’s dispersion term which is analogous to
the intra-cluster correlation coefficient (ICC) (Eldridge et al., 2009) were
estimated based on data obtained from the 67 communities during 2016
and 2017, including community population size and number of opioid
overdose deaths. These estimates were assumed to be the true parameter
values for Wave 2 communities at the time of the evaluation period.
Each simulation study was conducted using 20,000 replications to
ensure negligible error in calculated powers. A two-sided test with an
alpha of 0.05 was used.

2.8.2. Randomization

Stratified, covariate-constrained randomization (Ivers et al., 2012;
Moulton, 2004) was used to assign communities to either the CTH
intervention or waitlist comparison arm and stratified by research site (i.
e., the state). Within sites, covariate-constrained randomization was
used to balance arms on three baseline community characteristics: 1)
opioid overdose deaths (i.e., rate), 2) population size, and 3) urban/-
rural status. The following constraints were applied: 1) urban/rural
status will be equal for sites with even numbers, otherwise a difference
of 1 will be allowed; 2) community population; and 3) opioid death rate
will be constrained to <0.2 standard deviation difference.
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Allocation was carried out by the Data Coordinating Center and
concealed from all others, including the research sites and the commu-
nities. Communities were the unit of randomization. Once randomiza-
tion was complete, the resulting community assignments were
communicated electronically to the principal investigators at research
sites as well as the study sponsors simultaneously. The research site
investigators then informed their communities.

The communities (clusters) were enrolled by representatives at their
respective research sites. Random numbers were generated for each site
and incorporated into a SAS macro (Greene, 2017) used to implement
the covariate-constrained randomization. All steps in the randomization
process were documented and reviewed by an independent statistician
for quality control. Due to the nature of the CTH intervention, the HCS is
an open, unblinded study.

2.8.3. Statistical Approach

The primary analysis will be based on the intention-to-treat (ITT)
principle, including all randomized HCS communities according to their
assigned group. The primary outcome, number of opioid overdose
deaths, and all other secondary count outcomes, will be analyzed using a
marginal negative binomial regression model, utilizing small-sample
adjusted empirical standard error estimates and degrees of freedom
equal to the number of communities minus the number of regression
parameters (Ford and Westgate, 2017; Li et al., 2017; Mancl and DeR-
ouen, 2001; SAS Institute, 2013; Westgate, 2013). The model will
include trial arm as the main independent variable and control for the
community-level variables included in the stratified,
covariate-constrained randomization (i.e., research site, rural/urban
status, and baseline opioid overdose death rate) in order to increase
statistical power as each of these factors was included in the constrained
randomization scheme. The reported natural log of the population size
for each community will be utilized as the offset of the regression model,
such that the proposed model is a model for the probability of an opioid
overdose death in the population. Interpretation from the resulting
model can be either with respect to changes in the population proba-
bilities (i.e., risk ratios for opioid overdose death for Wave 1 vs. Wave 2
communities) or in terms of opioid overdose death rates (i.e., rate ra-
tios). Reported p-values will be based on two-sided tests at an o« = 0.05.
A sensitivity analysis will be conducted using a permutation test based
on the implementation of covariate-constrained randomization. A sec-
ondary per-protocol analysis will also be conducted that excludes any
community that withdraws early from the HCS and any community that
has the intervention halted early based on recommendations from the
Data Safety and Monitoring Board.

3. Discussion

The HCS, a highly complex study in 67 communities across four
states, is the largest community-engaged, implementation science
addiction research study ever conducted. Achieving the study goal to
reduce opioid overdose deaths hinges on the engagement of partici-
pating communities. Each site has an active CAB at the state-level to
provide guidance on the study design, while local community coalitions
serve as the vehicle for implementation. The CTH intervention employs
a multi-stage, data-driven, community engagement strategy to facilitate
the uptake of and access to EBPs proven to reduce opioid overdose
deaths. Community coalitions develop action plans to address the local
opioid overdose crisis that include selection of EBPs, strategies for
implementation, and partner agencies to facilitate implementation.
Coalitions use data to drive decision-making on the selection and
deployment of EBPs and to revise response plans as changes occur
within the communities. This coalition planning process allows diverse
stakeholders, including individuals personally impacted by OUD and
their family members, to address complex health problems through
collaborative decision-making, which increases likelihood of EBP uptake
and sustainability. The public health communication campaigns are
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intended to reduce stigma surrounding the EBPs and increase demand
for them within the target audiences in the communities (e.g., in-
dividuals with OUD, healthcare providers). While the 67 HCS commu-
nities are heterogenous in many characteristics, all are located in
Medicaid expansion states, so it is unknown whether the impacts of the
CTH would generalize to communities in non-expansion states.

The HCS study was launched prior to the onset of the COVID-19
pandemic. Mitigation efforts have affected many aspects of the study
(e.g., stay-at-home orders have impacted the provision of OUD treat-
ment, the capacity of communities to respond to COVID-19 while
participating in the study, and the ability to have in-person meetings
with communities and key stakeholders). Research sites and commu-
nities are adapting to meet these challenges. Most notably, community
coalition planning and stakeholder meetings switched to web-based
formats.

While the early advent of this current opioid crisis impacted pri-
marily white communities, more recent data show dramatic increases in
rates of opioid overdose deaths in minority populations, especially in
Black individuals, with an alarming increase attributable to synthetic
opioids (Drake et al., 2020). These epidemiological findings coupled
with ongoing lack of equitable access to treatment for OUD (e.g., Lagi-
setty et al., 2019) highlight the importance of addressing these in-
equities to ensure equal access to EBPs for treating OUD and reducing
opioid overdose in the HCS. The HCS design and execution are envi-
sioned to ensure inclusivity and diversity in planning and community
engagement and to ensure that diverse and marginalized populations are
reached with the intervention. With regard to planning and community
engagement, there are intentional efforts to ensure CABs and commu-
nity coalitions include diverse representatation with attention to race,
ethnicity, gender, sexual orientation and ensuring participation of those
in recovery. With regard to reach of the intervention, communities are
actively targeting marginalized populations for intervention often
through careful selection of sites or agency partnerships providing ser-
vices to those populations (e.g., criminal justice populations, homeless,
etc.). HCS data analyses will directly evaluate the impact of various
demographics, including race and ethnicity, and other social de-
terminants of health on study outcomes. Community facing HCS mate-
rials are developed to reflect different racial and ethnic groups,
including, for example, the communication campaign advertisements,
while study tools, such as overdose education training materials, are
developed in multiple languages. The CTH intervention with its strong
community engagement, diverse stakeholders, and data-driven deci-
sion-making provides a way to document and address racial and ethnic
inequities in access to EBPs.

4. Conclusions

The HCS will collect a rich data set to understand uptake and sus-
tainability of the CTH including cost and cost-effectiveness. This will be
accomplished within an established implementation science framework
that will identify barriers and opportunities (examining both internal
and external context) and engage community agencies to enhance de-
livery of EBPs, expand agency access to resources, facilitate change in
policy to enhance availability of EBPs as needed, and understand how
community characteristics (e.g., rural/urban, community-specific social
determinants of health) underlie effective uptake of, fidelity to, and
sustainability of the CTH intervention. If effective, the CTH intervention
will provide a generalizable intervention that can be applied in other
communities to prevent opioid overdose fatalities and related
consequences.
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