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Abstract

Background: African Americans (AA) living in the southeast United States have the highest
prevalence of cardiovascular diseases (CVD) and rural minorities bear a significant burden of co-
occurring CVD risk factors. Few evidence-based interventions (EBI) address social and physical
environmental barriers in rural minority communities. We used intervention mapping together with
community-based participatory research (CBPR) principles to adapt objectives of a multi-
component CVD lifestyle EBI to fit the needs of a rural AA community. We sought to describe the
process of using CPBR to adapt an EBI using intervention mapping to an AA rural setting and to
identify and document the adaptations mapped onto the EBI and how they enhance the
intervention to meet community needs.
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Methods: Focus groups, dyadic interviews, and organizational web-based surveys were used to
assess content interest, retention strategies, and incorporation of auxiliary components to the EBI.
Using CBPR principles, community and academic stakeholders met weekly to collaboratively
integrate formative research findings into the intervention mapping process. We used a framework
developed by Wilstey Stirman et al. to document changes.

Results: Key changes were made to the content, context, and training and evaluation components
of the existing EBI. A matrix including behavioral objectives from the original EBI and new
objectives was developed. Categories of objectives included physical activity, nutrition, alcohol,
and tobacco divided into three levels, namely, individual, interpersonal, and environmental.

Conclusions: Intervention mapping integrated with principles of CBPR is an efficient and
flexible process for adapting a comprehensive and culturally appropriate lifestyle EBI for a rural
AA community context.

Keywords

Cardiovascular disease; Community-based participatory research; Evidence-based intervention;
Intervention mapping; African Americans; Rural population

CVD is a leading cause of death in the United States. Randomized controlled trial data have
documented the effectiveness of lifestyle interventions to prevent CVD. A Cochrane
Review found of 55 trials from 1998 to 2006 concluded that lifestyle interventions may
reduce mortality among individuals at high CVD risk.1 However, few of these interventions
were conducted among AA in the rural Southeast.? Overall, AAs have poorer cardiovascular
health and increased CVD mortality rates compared with non-Hispanic Whites.2 There is a
pressing need for research to inform adaptation and implementation of evidence-based CVD
preventions in new settings or with different populations.3->

Adaptation of EBI for implementation in rural AA communities is especially necessary
because most EBIs have been tested in urban settings.23 However, rural and underserved
communities have different social, cultural, and environmental factors that influence lifestyle
behaviors that must be accounted for when implementing interventions in these settings.®

Widespread implementation of EBIs has been hampered by ongoing tension about the
distinction between adaptation and fidelity.> A common assumption with intervention
development has been that deviation from a manualized intervention will reduce the
intervention’s effectiveness.® However, various components of an intervention may need
adaptation to improve the fit and effectiveness within a new setting and/or population.
Stakeholder engagement is critical when adapting and implementing interventions in
disparity populations who may have been under-represented in the research that generated
the evidence.b’

Despite calls for greater transparency, few studies have described a systematic and structured
approach to describing and justifying adaptations to EBIs.8 Intervention mapping has been
used primarily to develop (de novo) interventions; although notable examples exist,
intervention mapping has generally not been used to adapt EBIs.? Intervention mapping
provides a stepwise process—from needs assessment to evaluation—that can be used to
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guide comprehensive adaptation of interventions.1-14 Qur study aims are twofold: 1) to
describe how we used CBPR and intervention mapping approaches to adapt an evidence-
based CVD prevention intervention for rural AA communities and 2) to document the
adaptations using a rigorously developed coding framework.4

METHODS

Partnership and Setting

Growing, Reaching, Advocating for Change and Empowerment (Project GRACE) is a
partnership in North Carolina between community organizations and academic researchers,
“to develop culturally relevant prevention interventions in a rural AA community.”15
GRACE is anchored in two predominantly AA and low-income rural counties in eastern
North Carolina (U.S. Census Bureau 2010). The GRACE partnership involves a consortium
of academic and community partners, with representatives from local community, faith-
based, health, and social service organizations.® The current study included one academic
and two community partners (the executive directors from a community-based and faith-
based organization) as principal investigators. Community partners were involved in all
aspects of the study, including study design, adaptation, implementation, data collection, and
evaluation. Our study has undergone ethics review and was approved by the University of
North Carolina at Chapel Hill Institutional Review Board (reference number 13-2576).

Through strategic planning sessions, the GRACE partnership determined that CVD was a
health priority and sought to implement a CVD prevention intervention. After conducting a
literature review of potential EBIs, PREMIER, a multicomponent behavioral lifestyle
change intervention, was chosen because 1) the manualized intervention was readily
available for adaptation and implementation, 2) it focused on ensuring cultural relevance for
AAs, and 3) it was effective in reducing blood pressure among AAs using behavioral
strategies that could be applied to address multiple CVD risk factors.8-16 Despite these
strengths, community partners expressed concerns about the intervention fit for
implementation in their local context. PREMIER had been tested in large academic centers
and clinical settings with trained paraprofessionals, in comparison with our planned
intervention context, which was small rural communities with lay community health
workers. To identify the necessary adaptations, we established a subcommittee of
community and academic partners to lead the process. The subcommittee met in-person at
least monthly (more frequently on an ad hoc basis) to complete intervention mapping tasks.
The final adapted version of our intervention was named “Heart Matters” by the partnership.

Within the adaptation subcommittee, we formed groups to focus on specific aspects of the
adaptation process (i.e., recruitment, intervention content and delivery, evaluation). These
groups met weekly and were co-led by a community and academic partner. To make
adaptation decisions, co-leads of ad hoc groups would report a summary to the larger
adaptation subcommittee about required decisions. Owing to the nature of their role,
community partners typically focused their attention on feasibility and acceptability. In
contrast, the academic partners focused on potential threats to intervention fidelity. To make
final decisions, the subcommittee would attempt to build a consensus. If the adaptation
subcommittee could not reach a consensus, the three principal investigators would deliberate
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and either reach a consensus themselves or revert to majority rules. This process was used
across all stages of the intervention mapping process, and status updates were provided to
the GRACE steering committee regularly.

Description of PREMIER

PREMIER is a behavior change intervention focused on goal setting for diet, physical
activity, and alcohol consumption, developing action plans for change, and monitoring
progress toward goals. PREMIER used a combination of seven individual and 26 group-
based education sessions implemented by trained professionals.®16 The 2-hour group
sessions included time for checking in, tasting new foods, learning new behaviors, social
interaction, and discussion of shared experiences. The 60-minute individual sessions were
conducted in person, using motivational interviewing techniques. PREMIER was evaluated
using a randomized control trial design with three arms: advice only, comprehensive
lifestyle, and comprehensive lifestyle plus the Dietary Approaches to Stop Hypertension
(DASH) diet.>16

Intervention Mapping and Adaptation Coding Framework

We used the six-step intervention mapping process (Figure 1) to adapt PREMIER.

Step 1: Needs Assessment. We collected and analyzed data from focus groups (/7= 8)
and semi structured individual interviews (7= 48) to inform adaptation of the
intervention. The focus groups and the interviews were conducted with participants
who were potentially eligible for the intervention. The criteria included 1) AA men
and women 21 and older, 2) residing in the GRACE partnership catchment area, and
3) having at least one CVD risk factor (hypertension, obesity, etc.). Trained
community partners moderated the focus groups and interviews. The focus group and
interview guides contained questions regarding the acceptability of session frequency,
session duration, and use of mobile technology. The guides also included questions
that assessed barriers to participating in the sessions and to lifestyle behavior change.
However, only the interview guide included additional questions about the role of
families, a culturally relevant context in AA communities, in the intervention.
Additional details about the interviews have been published elsewhere.1”

All focus groups and interviews were audio recorded and transcribed verbatim. The
adaptation subcommittee conducted thematic analysis of the transcripts.18 The
committee reviewed the interview and focus group transcripts and developed a
codebook. Next, the researchers and community partners worked in pairs to code the
transcripts. The partnership used group discussions and consensus to address code
disagreements. Lead researchers reviewed the coded data and noted emerging and
related concepts across the codes and developed themes that were used to inform
development of the program objective matrices.

Step 2: Developing Matrices. First, the adaptation subcommittee reviewed the goals
and objectives of PREMIER and created program objective matrices that reflected the
original intervention. Second, the subcommittee reviewed PREMIER’s performance
objectives to assess their importance and relevance to the community and their
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consistency with themes from our focus groups and interviews. When our emergent
themes did not reflect one of the performance objectives for PREMIER, we created a
new performance objective to reflect the theme. After reviewing all curriculum
sessions, we compiled a comprehensive list of objectives by content area (e.g.,
physical activity, diet) and determinant (e.g., knowledge, skills).

Table 1 presents a sample matrix of the PREMIER performance objectives (bold
text), their determinants, and the Heart Matters objectives we identified based on our
qualitative data analysis. Typical of intervention mapping matrices, some fields are
empty because not every determinant needed to be addressed to meet the objectives.

Step 3: Theory-Based Methods and Practical Strategies. PREMIER was developed
based on multiple theories and strategies including social cognitive theory, behavioral
self-management techniques, relapse prevention model, and the transtheoretical
model.>16 Since the intervention strategies used in PREMIER were theory driven, we
did not make any adaptations to the strategies used.

Step 4: Program Plan. After we developed performance objective matrices, we edited
all PREMIER’s lesson plans to address the new objectives and any community
concerns. The adaptation subcommittee held two day-long sessions to review and
modify PREMIER’s program objective matrices. During these sessions, the
adaptation subcommittee members worked in pairs (one academic and one
community partner) to review all PREMIER curricula materials to identify content to
add, change, or delete.

Step 5: Adoption and Implementation. In addition to information obtained from the
focus groups, the adaptation subcommittee used a community assets and network
survey to help guide our adaptations. The goals of the survey were to understand the
resources available in the community to support implementation. To identify our
sample of community- and faith-based organizations, community partners, we
reviewed a list of nonprofit and service organizations in the region (7= 432) available
from the National Center for Charitable Statistics and excluded organizations that did
not provide health-related or social services, were defunct, had invalid contact
information, or were outside the defined area. This resulted in a total of 89
organizations in the two-county region that were asked to complete an online survey
about the types of services provided, populations served, interest in implementing
CVD prevention interventions and, if any, collaborators in their CVD prevention
work. One representative from each organization was asked to respond and a total of
54 organizations (60.7%) completed the survey.

Step 6: Evaluation. The final step involved outlining changes to the evaluation plan.
The adaptation subcommittee reviewed the PREMIER protocol and assessed
feasibility, acceptability, and relevance of the measures for our target community.
Implementation of Heart Matters began in June of 2016 and was evaluated using a
cluster randomized controlled trial to compare the Heart Matters intervention to a
delayed intervention control arm. Outcome data collection from the trial concluded in
December of 2018, and analysis is currently underway.
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Coding Framework

We documented adaptations to the intervention using a coding framework developed by
Wiltsey Stirman et al.,14 designed to systematically categorize and document adaptations.
Guided by this framework, the adaptation subcommittee reviewed all changes made to
PREMIER through the intervention mapping steps and answered the following questions: 1)
what is the modification? 2) by whom were the modifications made? 3) at what level of the
delivery and in what context were the modifications made? and 4) what was the nature of the
content modification? We categorized each modification as either tailoring/tweaking
refining, shortening/condensing (of the intervention or intervention sessions) and adding
elements.1* Tailoring/tweaking refining is defined as any minor change to their intervention
that leaves the major intervention principles and techniques to increase the appropriateness,
acceptability, or applicability.14 Shortening/condensing (pacing/timing) is defined as using a
shorter amount of time than allotted to complete the session or intervention sessions.14 This
study was approved by the University of North Carolina Institutional Review Board.

RESULTS

Table 2 provides an overview of key changes to content, context, training, and evaluation, as
defined below.

Content

Content modifications focused on how the intervention was being delivered.}4 We identified
12 content changes, one at the individual level and the rest at the population level. The
majority of the modifications focused on three main areas: 1) lifestyle behavioral goals, 2)
curricular content, and 3) intervention session length. The performance objectives matrix
developed in step 2 helped to identify the changes and additions that were made to the
curricula content. For example, owing to focus group comments about the need for southern
and culturally appropriate healthy foods, we included a new skill objective for the dietary
goals: “Be able to prepare healthy southern cuisine.” Based on this, the Taste It! component
of the PREMIER curricula included more culturally appropriate, locally available, and
affordable foods. As another example, we identified the need for additional objectives
regarding interpersonal support throughout the curricula. The original curricula encouraged
participants to reach out for social support, but household members of PREMIER
participants were excluded from participating in intervention group sessions until the
maintenance phase (after 6 months). However, our focus group participants noted the
importance of family support in changing health behaviors, prompting us to modify our
eligibility criterion to allow individuals residing in the same household to participate in the
intervention.

Finally, based on focus group feedback, we shortened and condensed the overall length of
the group sessions and intervention duration. A major theme from the focus groups was that
busy and fixed work schedules would make it difficult to attend 2-hour sessions. Thus, we
shortened the duration of the group sessions to 90 minutes by condensing and altering the
structure of a check-in activity for efficiency. Focus group participants also raised concerns
about committing to 18 months of intervention activities. PREMIER group sessions were
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held weekly for 3 months, every other week for the next 3 months, and monthly for the final
12 months. In contrast, we revised our protocol to make Heart Matters a 12-month
intervention, which included weekly sessions for the first 2 months and biweekly session for
the remaining 10 months. The seven individual sessions in PREMIER were not changed.

Our collaborative approach helped us gain insights that optimized context adaptations for
implementation. For example, through our community assets and network survey we
discovered a major hospital that was central to the organizational collaborative structure.
This finding suggested that the hospital was a potential setting for intervention
implementation; however, community partners provided important insight about how the
constellation of community- and faith-based organizations in the area provided more
accessible and acceptable venues.

Context refers to changes in the format, setting, personnel, and population.}4 We identified a
total of six context changes based on community partner input, our qualitative findings, and
the community assets and network survey findings. At the population level, several
adaptations were made to the eligibility criteria. Our intervention targeted AAs living in a
rural and semiurban area, whereas PREMIER had targeted a more urban and mixed race
population.1® Because of the high prevalence of CVD risk factors in our target communities,
our community partners were concerned that there would be too few AAs who would meet
eligibility criteria, largely owing to the high prevalence of hypertension and diabetes in the
target communities. Thus, we conducted a pilot of the eligibility criteria used in PREMIER
to assess the feasibility of recruiting the necessary study sample size. Out of 78 individuals
screened using the PREMIER eligibility criteria, we found that only 24% would have been
eligible. Most of the individuals screened during our pilot for the Heart Matters intervention
were ineligible because they were diabetic (hemoglobin Alc of >7) or currently taking
medication to control blood pressure. Thus, we expanded the eligibility criteria to allow
prediabetics and individuals taking medications to control blood pressure to enroll.

We also revised the format of individual counseling sessions based on our qualitative data.
PREMIER delivered one-on-one individual counseling sessions in person; however, we
modified the protocol to allow the facilitators to conduct individual sessions by phone, to
combat the challenge of transportation in rural underserved communities. In addition, our
intervention was delivered in local community and faith-based settings, whereas PREMIER
was primarily delivered in academic medical centers. We used information obtained from
the community assets and network survey to identify organizations well-situated in the
community and with an interest in hosting the groups sessions. In addition, to enhance
participant retention, we provided transportation to and childcare during group sessions.

Finally, we made changes to the intervention personnel. It was important to community and
academic partners that participants be comfortable with the facilitators but also have access
to trained professionals in lifestyle behavior change counseling. Thus, we trained lay
community members (e.g., teachers and retired professionals) as the core intervention
facilitators, and identified a cadre of specialized experts (i.e., nutritionists, registered nurses,
and personal trainers) to help facilitate specific sessions and activities. Our collaborative
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CBPR approach helped us understand the importance of bridging cultural adaptations with
implementation science.

Training and Evaluation

Training and Evaluation refers to changes that occur “behind the scenes” and do not affect
the content or context of delivery. We trained our staff in the same three areas as described
by the PREMIER protocol8: content and delivery of the intervention, facilitation of the
group process and behavior change, and trial-specific procedures for data collection and
reporting. However, PREMIER’s published protocols did not contain enough depth or detail
(e.g., specific training strategies, intensity of the training) for us to ascertain if and how our
training compared. While PREMIER evaluated the comparative effectiveness of three study
arms: information only, comprehensive intervention, and comprehensive intervention plus
the DASH diet, our community partners expressed discomfort with a randomized design
where some participants would not receive the full intervention. They also raised concerns
about participants’ understanding and acceptability of following the DASH diet (e.g.,
tracking sodium and fat intake). Thus, we used a cluster randomized trial design with two
arms: comprehensive intervention and delayed comprehensive intervention.

DISCUSSION

We described the application of a CBPR-informed intervention mapping approach to adapt
an evidence-based CVD prevention intervention for a rural, AA community. Our study
yields two key findings relevant to implementing interventions to reduce and address health
disparities.20 First, adaptation should include community stakeholder input to ensure fit with
the implementation context. Second, implementation of interventions in rural and
underserved racial groups may require trade-offs that highlight the tension between
adaptation and fidelity.

For implementation of EBIs to be successful and the intervention to be effective, the
implementation protocols must take into account the preferences and priorities of those who
will deliver and implement the intervention as well as meet the needs of study participants.20
Stakeholder engaged formative research allows investigators to identify facilitators and
barriers to study participation and use this information to guide intervention development.
Our use of a CBPR approach to intervention mapping allowed us to identify changes at the
surface level (e.g., tailoring messages, content to include local preferences) and deep level
(e.g., changing delivery options to reflect cultural norms and values)'# and to make changes
to our training and evaluation protocols to improve the feasibility of implementing an EBI in
a new context. CBPR approaches complement qualitative research, providing an opportunity
for substantive input from community members that may be instrumental to shaping the
research.2 In addition, collaborating with local stakeholders on adaptation increases the
potential for sustainability of the intervention.

Our study shares features of pragmatic trials and provided important information on
practical aspects of implementation, including eligibility criteria, organizational resources,
flexibility in delivery and adherence.?2 To enhance the feasibility and acceptability of the
intervention in a rural, AA community, we modified our inclusion criteria, study design, and
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some aspects of our implementation and evaluation to fit the needs and priorities of our
community. We used CBPR and intervention mapping to guide our adaptations. There is no
gold standard for how adaptations should be made. The current evidence for intervention
adaptations is inadequate to provide guidance on when adaptations should be made to an
EBI.3

A key challenge we encountered was managing trade-offs between adaptations and fidelity.
The tension between fidelity and adaptation is a recurrent theme in implementation literature
and changes to EBIs can pose a threat to internal validity.”-23:24 We used our collaborative
adaptation process to identify intervention core components and consider multiple fidelity
and adaptation trade-offs. Primarily, we had to balance community expertise regarding
adaptations they felt were necessary to enhance feasibility of implementation with the
academic team members’ concerns regarding maintaining fidelity. Although we had a
systematic process to weigh the various opinions and suggestions and create a balance of
power, a clear decision was not always evident and the collaborative decision-making
process sometimes resulted in delays.

A key strength of our study was the systematic process used to identify and characterize the
adaptations. Other studies have noted the benefit of intervention mapping to help retain core
elements of the EBI and document adaptations.1%:11 In addition, the Wiltsey Stirman coding
framework allowed us to systematically characterize the scope and extent of the adaptations;
thereby, enhancing transparency and replicability.

CONCLUSIONS

EBIs have been shown to promote behavior change; however, evidence of effectiveness does
not ensure successful implementation. Evaluation and adaptation of implementation
protocols based on stakeholder input is critical for success. Implementation often requires
addressing important contextual factors that impact both the recipients of the intervention as
well as those who deliver the implementation. Our use of intervention mapping integrated
with principles of CBPR and the Wiltsey Stirman classification system allowed us to
rigorously adapt and document changes to a CVD prevention intervention for
implementation with rural AAs at high risk for CVD.
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Step 1: Step 2: Step 3: Step 4: Step 5:
Needs Performance Methods and Program Plan Impl tati E
Assessment Objective Practical of Intervention
Matrices Strategies

*GRACE adaptation *Adaptation *Adaptation *Adaptation *Adaptation *Adaptation
subcommittee subcommittee helda  subcommittee worked subcommittee held subcommittee subcommittee
developed interview half-day workshop and together and two, all-day reviewed matrices for reviewed PREMIER
and focus group created matrices for presented workshops to review  implementation needs protocol for evaluation
guides through regular original PREMIER recommendations to and make changes to  and developed an measures and
conference calls curricula GRACE steering lesson plans assets survey identified changes
eAcademic partners *Subcommittee committee and larger  ,Aqantation «Community partners  sAcademic partners

trained community
partners to conduct
focus groups and
interview during a
one-day workshop

*Academic partners
led analysis and
presented results to
GRACE steering
committee

*Themes from focus
groups and dyadic
interviews to aid in
adaptation of
intervention content

*Assessment of
feasibility and themes
relevant to
implementation
adaptations

Figurel.

Intervention mapping process with a CBPR approach.

members mapped
original matrices to
focus group and
interview themes

*New matrices were
presented to entire
adaptation
subcommittee and

steering committee for

additional feedback

*Objectives identified
using focus group data
*Created matrices
based on PREMIER

*Specified performance

objectives of Heart
Matters

consortium for further
feedback

eDetermined
appropriate theory

*Selected strategies

subcommittee
presented findings to
GRACE steering
committee and larger
consortium for further
feedback

*Pls met and approved
final curricula

*Modified PREMIER
curriculum content
*Modified safety and
intervention protocols
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led data collection &
academic partners led
analysis of survey data

*Results presented to
the GRACE steering
committee and larger
consortium

*Academic partners
led development of
training materials

ldentified types of
facilitators and
developed facilitator
training materials

eIdentified where to
implement group
sessions

led process to identify
research-based
measures

*Pls met and approved
final measures

*Reviewed PREMIER
outcome measures

eldentified feasibility
of collecting measures
and dropped/revised
measures as necessary

eldentified data
collectors and develop
training materials
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