
1  | BACKGROUND

Cardiovascular disease (CVD) affects more than one in three 
Americans, and is the leading cause of death in the United States 
(Benjamin et al., 2017). Rural African‐Americans have higher rates of 
CVD and worse outcomes when compared to the general population 
(Benjamin et al., 2017; O’Connor & Wellenius, 2012; Williams, Priest, 
& Anderson, 2016). Much of the risk for developing CVD is attribut‐
able to modifiable factors that can be reduced through interventions 
that promote risk screening, medication use, and health behavior 
change (Benjamin et al., 2017; Patnode, Evans, Senger, Redmond, & 

Lin, 2017). However, these interventions are not reaching the most 
at‐risk populations, particularly those in rural communities where 
access to health care is less reliable, health care quality is lower, and 
community resources are more scarce than in urban communities 
(Singh & Siahpush, 2014a, 2014b). To reduce CVD burden in rural 
communities, interventions need to be culturally relevant, tailored 
to community needs and assets, and implemented through engaged 
partnership with members of the community (Cooper, Hill, & Powe, 
2002). In this paper, we describe the year of formative work done to 
engage community and academic partners in the development of a 
community health worker (CHW)‐delivered intervention to modify 
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Abstract
In this case report, we describe the one‐year formative phase of a five‐year study to 
develop, implement, and test a community health worker (CHW)‐delivered cardio‐
vascular disease (CVD) prevention intervention. The purpose of the formative phase 
was to engage community partners in the adaptation of an existing evidence‐based 
CVD prevention intervention to fit the needs and preferences of a rural, predomi‐
nantly African‐American community. The formative work was guided by a framework 
for adapting evidence‐based interventions and involved engaging stakeholders in as‐
sessing the intervention's fit with the local context and then applying assessment 
findings to iteratively adapt the intervention's contents, materials, and delivery meth‐
ods. Findings from the formative work were then applied to develop CHW position 
descriptions, workflow diagrams, and a training plan. Findings also were applied to 
adapt intervention materials and protocols to fit the needs of the community. This 
case report illustrates how community‐engaged formative work can be applied to 
adapt an evidence‐based intervention to fit community needs and resources.
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CVD risk factors in a predominantly African‐American, rural com‐
munity. The intervention was designed to employ CHWs in a local 
Federally Qualified Health Center (FQHC) and Department of Public 
Health (DPH).

FQHCs care for underserved populations across the United 
States with the goal of reducing health disparities (Nath, Costigan, 
& Hsia, 2016). FQHCs are well equipped to screen for CVD risk fac‐
tors and to prescribe medications (Hung et al., 2007; Institute of 
Medicine, 2012); however, they often lack the capacity to provide 
health behavior change counseling (Etz et al., 2008; US Preventive 
Services Task Force, 2014). In response to lack of capacity, the 
Institute of Medicine (2012) and others recommend providers refer 
patients to health departments, cooperative extension services, and 
other community resources to gain additional support for behavior 
change (CDC, 2017; Ferdinand et al., 2012; US Preventive Services 
Task Force, 2014). Yet, providers face multiple challenges in their 
efforts to link patients to community resources including limited 
time, competing priorities, and limited information on available 
community resources (Etz et al., 2008; Hung et al., 2007; Lebrun 
et al., 2012; Porterfield et al., 2012). In contrast to FQHCs, many 
DPH have resources to support behavior change and have the fur‐
ther advantage of reaching underserved populations. The Carolina 
Heart Alliance Networking for Greater Equity (CHANGE) interven‐
tion sought to integrate the strengths of FQHCs and DPH, using a 
community‐engaged approach to intervention development.

A growing body of research provides guidance on how to build 
community‐clinical linkages (Porterfield et al., 2012). This guidance 
suggests that linkages are most effective when “a cultivation period” 
allows partners to establish a trusting, collaborative relationship and 
to define their respective responsibilities and contributions (Lebrun et 
al., 2012). Success is also enhanced when partners perceive the effort 
to be feasible and acceptable (Etz et al., 2008). An additional strategy 
to forge community‐clinical linkages is the engagement of CHWs to 
connect community members with health care and to connect clinics 
with community resources (Quigley, Matsuoka, Montgomery, Khanna, 
& Nolan, 2014).

The American Public Health Association (2009) defines a CHW 
as a “frontline public health worker who is a trusted member of and/
or has an unusually close understanding of the community served.” 
The Guide to Community Preventive Services Task Force (2015) 
recommends engaging CHWs in CVD prevention efforts and has 
identified a need for more research on CHWs in rural communities. 
Although CHW‐led interventions have demonstrated effectiveness 
at improving outcomes across a range of diseases, these studies 
provide limited information on CHWs training and the roles CHWs 
play in forging community‐clinical linkages (Lohr, Ingram, Nuñez, 
Reinschmidt, & Carvajal, 2018).

In this paper, we describe the year of formative work done to 
engage community and academic partners in the development of 
CHANGE, a CHW‐led CVD‐prevention intervention. The study's 
community‐engaged planning team completed this work during 
the first year of a five‐year study to test the CHANGE interven‐
tion in one rural community (Years 2–3) and replicate it in a second 

rural community (Years 4–5). During the formative year, engaged 
partners adapted an existing evidence‐based CVD‐prevention in‐
tervention (Heart‐to‐Health) to be culturally appropriate to the 
local community and to be delivered by CHWs. The interven‐
tion involves in‐person counseling sessions and phone calls that 
walk participants through a handbook of educational materials 
and prompts to set goals for quitting tobacco use and improv‐
ing dietary intake, physical activity, and medication adherence 
(Keyserling et al., 2014).

1.1 | Conceptual framework for adaptation

Formative work was guided by steps that Escoffery et al. (2019) 
identified for adapting an intervention to fit a new population and 
context. Those steps include (1) assessing the intervention's fit with 
the local population's culture, organizational systems, and commu‐
nity resources; (2) adapting the intervention's content, materials, 
and delivery; (3) piloting the adaptations with community members; 
(4) and developing a staff training plan. The assessment of fit (Step
1) was further guided by Andersen's Behavioral Model of Health
Services Use, which describes how environmental factors (e.g. cul‐
tural norms, community resources) and characteristics of a popula‐
tion (e.g. education levels, income) pre‐dispose and enable healthy
behaviors and use of health services (Andersen, 1995).

1.2 | Purpose

In this paper, we report on Phase 1, the “cultivation period,” of the 
CHANGE intervention (10/2014–10/2015), which addressed the fol‐
lowing aims:

1. adapt an evidence‐based intervention (Heart‐to‐Health) to the
needs and preferences of the local community;

2. create a comprehensive inventory of community resources to
support healthy eating, physical activity, smoking cessation, and
medication adherence;

3. develop the CHW role and position description;
4. diagram the workflow for identifying and referring community

members to CHWs and linking them to community resources; and
5. design a CHW training plan.

2  | METHODS

2.1 | Setting

The formative work was done in a rural North Carolina county that 
is 59.2% African‐American and 36.4% Caucasian and has an age ad‐
justed CVD death rate of 259.2 per 100,000 residents as compared 
to 221.9 for North Carolina overall. The county has high rates of 
poverty (over 30% of residents) and is ranked 93rd of 100 North 
Carolina counties for health behaviors; among the county's adult 
population, 27% are smokers, 33% are obese, and 33% are physically 



inactive (County Health Rankings, 2015; North Carolina State Center 
for Health Statistics, 2017).

2.2 | Data collection

The formative phase included meetings of a community‐engaged 
planning team, in‐depth interviews with key stakeholders, geo‐
graphical information systems (GIS) mapping, and interviews with 
community members to assess the acceptability of intervention ma‐
terials and delivery methods. The University's Institutional Review 
Board approved the study.

2.2.1 | Meetings of the community‐engaged 
planning team

A community‐engaged planning team was created and met 
monthly throughout the project's formative phase. The academic 
researchers identified team members by reaching out to lead‐
ers of the county's FQHC and DPH and then working with these 
leaders to identify other organizations in the county that provide 
health care or behavior change services for low‐income commu‐
nity members. The final team included representatives from the 
FQHC, DPH, Cooperative Extension, community college, hospital, 
and wellness center as well as representatives from the University 
of North Carolina Schools of Nursing, Medicine, and Public Health. 
The CHW supervisors were also members of the planning team 
and included a nurse at the FQHC and a health educator from the 
DPH. CHWs were not hired until the second year of the study and 
therefore did not attend the planning meetings. A faculty mem‐
ber with expertise in community‐engaged research facilitated the 
monthly team meetings to plan, design, and adapt the intervention 
and to review and revise iterative versions of intervention content, 
materials, approach to delivery and other documents (e.g., CHW 
training plan, work flow diagrams, and position description).

2.2.2 | In‐depth interviews with key stakeholders

The community‐engaged planning team identified 10 key informants 
with extensive experience providing clinical and behavior‐change re‐
lated services to members of the community. Participants included 
employees of the FQHC, the hospital, a non‐profit health network, 
a local wellness center, the County Office of Aging, the DPH, and 
the Cooperative Extension. With input from the planning team, a 
researcher with expertise in qualitative methods (JL) developed a 
structured interview guide that was designed to explore the inter‐
related factors detailed in Andersen's framework, with the goal of 
understanding how they contributed to CVD risk (Andersen, 1995). 
Questions addressed relationships across organizations, how refer‐
rals to health resources were made, what community resources were 
available, and what barriers impeded community members’ use of 
available health and community resources. Interviews were audio 
recorded and lasted between 30 and 45 min.

2.2.3 | GIS mapping

ArcGIS (Version 10; Esri) was used to create an initial map of the county 
with the locations of parks, recreational facilities, and food retailers. 
The map was presented to the community‐engaged planning team and 
input solicited on where the geographic boundaries of the community 
should be drawn. The team was also tasked with identifying additional 
resources that should be included to support participants’ efforts to 
improve their dietary, physical activity, tobacco use, and medication 
adherence behaviors. Team members also conducted windshield tours 
to identify locations of community resources. A research associate 
then interviewed staff at each of the identified resources to collect 
information on hours of operation, services offered, cost of services, 
eligibility requirements, and contact information that CHWs or partici‐
pants could use to learn more. Additionally, staff at these community 
resources were asked to identify other resources in the community.

2.2.4 | Acceptability interviews with 
community members

Input was sought on the intervention materials and delivery method 
from nine community members representative of the population in‐
tended to benefit from the intervention. A research associate gath‐
ered input through visits to the FQHC and wellness center where 
she invited older (50 years and up) and primarily African‐American 
community members to be interviewed and offered a $20 incentive 
to compensate them for their time. She conducted interviews using 
a structured interview guide to elicit feedback. Questions addressed 
community members’ response to CHWs coming into their homes 
and calling them and their perceptions of the intervention materials. 
Interviews were audio recorded and lasted between 20 and 30 min.

2.3 | Analytic strategy

Minutes were taken at the community‐engaged planning team 
meetings. Between meetings, investigators reviewed minutes 
and revised protocols and documents to incorporate team input. 
Audio recordings of key stakeholder interviews were transcribed 
and four investigators reviewed transcripts and identified themes 
independently. The four investigators then met to review themes 
and achieve consensus on local barriers and facilitators to clinical 
care, healthy behaviors, and community‐clinical linkages (Miles & 
Huberman, 1994). The themes were presented to the community‐
engaged planning team for their reflection and input. GIS and inter‐
view data on community resources were compiled into a summary 
document. To analyze the acceptability interviews, two investiga‐
tors independently reviewed audio‐recordings of interviews and 
summarized community members’ observations and suggested re‐
visions to the intervention approach and materials. They then met 
to review and reconcile their findings, which were then summarized 
and presented to the community‐engaged planning team. The find‐
ings were then applied to guide adaptations to the intervention ma‐
terials and protocols.



3  | RESULTS

Below we present the findings that resulted from each method used 
and how they were applied to develop and/or adapt the intervention 
components (See Table 1 for an overview).

3.1 | Findings from meetings with the engaged 
planning team

The community‐engaged planning team developed the CHW role and 
position descriptions, diagrams of workflows for participant identifica‐
tion and referral, and the CHW training plan. Through these meet‐
ings we learned that the FQHC had an electronic health record (EHR) 
based referral system that could be adapted for referral of patients to 
CHWs and that the CHW at the DPH would not have access to the 
FQHC’s EHR. We also learned that the DPH had a strong history of 
working with CHWs to reach underserved populations through com‐
munity outreach. Based on these findings, the workflow diagram for 
the FQHC‐based CHW involved a staff person flagging at‐risk patients 
and then health care providers referring those patients to the CHW. 
The workflow diagram for the DPH‐based CHW involved the CHW 
going into the community to identify and enroll at‐risk community 
members in the CHANGE intervention and then referring community 
members to the FQHC if they did not already have a primary care pro‐
vider. The two differing workflows made it difficult for CHWs to cover 
for each other during absences and the team therefore made the de‐
cision to have two part‐time CHWs based at each location in future 
replications of the intervention.

The community‐engaged planning team also created a six‐day 
CHW training plan. The first 4 days provided general information 

about the cardiovascular system, CVD prevention, and healthy behav‐
iors (i.e., physical activity, nutrition, smoking cessation, and medica‐
tion adherence). This initial training also included information about 
working with clients and topics like cultural competency, adult learn‐
ing and behavior change theories, lifestyle counseling, home visiting 
safety, generational poverty, and an overview of community resources. 
Following the initial 4‐day training, CHWs were given time to famil‐
iarize themselves with the intervention content and community re‐
sources. The additional two days of training then included content 
on research ethics and study protocols and also provided an opportu‐
nity for CHWs to practice delivering the intervention. To develop the 
training, the community‐engaged planning team identified community 
stakeholders with expertise in key content areas who then co‐deliv‐
ered the training with members of the planning team. Both CHWs and 
their supervisors attended the highly interactive training.

3.2 | Findings from interviews with key 
stakeholders

The following themes emerged from stakeholder interviews: (a) com‐
munity organizations have strong relationships; (b) community mem‐
bers were perceived to have low literacy levels, limited resources, and 
a distrust of outsiders; and (c) the community transportation environ‐
ment limits access to community and clinical services.

3.2.1 | Community organizations have strong 
relationships

Most of the organizations participating in the study had a history of 
prior collaborations and worked in a coalition to increase community 

TA B L E  1   How formative findings were applied to adapt intervention components

Intervention Components Formative findings on fit How adapted to fit

CHW role and position description • DPH experienced with CHWs reaching out 
to underserved populations

• Community distrust of outsiders
• Limited access to transportation
• CHWs visits no longer than 90 min

• DPH CHWs focus on outreach to 
underserved

• DPH CHWs partner with community set‐
tings (e.g., churches)

• CHWs hired from community
• CHWs make < 90‐min home visits

Workflow for participant identification and 
referral

• Only FQHC‐based CHWs had access to EHR • Distinct workflows for FQHC and DPH 
CHWs

CHW training • Content to be covered
• Local experts in identified content areas

• Recruited local experts to co‐deliver the 
training

Heart‐to‐Health handbook and protocols • Low literacy levels
• Limited resources
• Photos need to represent community
• Community members did not eat cashews 

and had local food traditions that featured 
herring and boiled peanuts

• Reduce and simplify educational text
• Highlight low‐cost options for dietary and 

physical activity
• Added photos of African‐American men of 

all ages
• In some cases, replaced existing photos with 

local foods and products

Inventory of community resources • Strong intra‐organizational relationships
• Community resources to support CVD 

prevention

• Inventory included resources and their 
locations, services offered, hours, costs, and 
contact information



members’ access to health care services and resources. In the words 
of one stakeholder,

I keep emphasizing this, but our area is really small so 
we all depend on each other. You see the same people 
on the committees. We partnered with them on our 
community assessment. They are a referral base for 
us and we are for them … I know these programs are 
needed in our community, so we work very hard to‐
gether. Our agencies are short staffed. We don’t hear 
no’s and we know how to work together.

The history of collaboration between community organizations to 
improve the health of the community was an asset that supported the 
development of shared goals around the adaptation and implementa‐
tion plan for the CHANGE intervention.

3.2.2 | Community members were perceived to 
have low literacy levels, limited resources, and a 
distrust of outsiders

Stakeholders reported that many community members have low 
literacy levels. Because of the limited employment options in the 
county, many young people leave after graduating high school and 
many who stay lack a high school diploma. One stakeholder noted, “If 
you stick 25 of my clients together, I bet 15 have not graduated from 
high school… They don't have the ability to read….” Stakeholders 
also identified a lack of financial and other resources as a barrier to 
healthy behavior. As one stakeholder reported, “A lot of people are 
not able to buy the type of food and engage in the type of behaviors 
that promote a healthy lifestyle.” Many people got food from food 
pantries, which tend to carry products with a long shelf life as op‐
posed to fresh or frozen fruits and vegetables. Community members 
also were suspicious of help that comes from sources outside the 
county. In the words of one interviewee, “… there is a tremendous 
amount of distrust. People wonder, what is the catch? Especially if 
it is free.” They advised that, to work with this community, members 
of the CHANGE intervention team needed to connect with individu‐
als who will sponsor them and invite them into their “communities 
within communities” to “get someone in that community who will tell 
someone else that you are safe.” Churches, bike shows, tattoo par‐
lors, car shows, barbershops, and beauty shops were all identified as 
communities within the larger community. We also learned that the 
community valued the role of CHWs based on their experience with 
prior CHW initiatives such as HIV peer counseling and breastfeeding 
support programs.

3.2.3 | The community's transportation 
environment limits access to community and 
clinical services

All stakeholders mentioned the challenges that result from living in a 
rural county where long distances separate organizations, services, 

and community members. Distance affected access to care, access to 
food, and access to employment. Many community members lacked 
personal transportation or had limited funds for gas. Public trans‐
portation was limited to a mini‐bus service for medical appointments 
that required a three‐ to five‐day advance notice for scheduling.

Based on findings from stakeholder interviews, the research 
team revised the Heart‐to‐Health educational and goal setting mate‐
rials to reduce and simplify the written text and to highlight low cost 
options for dietary intake and physical activity. They adapted the 
CHW training plan to reinforce the importance of verbally delivering 
the materials and engaging participants in discussing how they might 
apply the information in their day‐to‐day lives. Lastly, the findings 
confirmed the team's decision to have CHWs travel to participants’ 
homes, unless the participant requested another location.

3.3 | GIS mapping

GIS mapping, together with windshield tours and input from the 
planning team, yielded a list of 74 community resources that sup‐
ported CVD prevention and other community needs. General health 
resources were identified and included disease specific classes, sup‐
port groups, and employee wellness programs. Clinically related re‐
sources were also featured such as health care services, insurance, 
and medication assistance and also included resources for financial 
help and automated reminder services. To support healthy dietary 
intake, the list included food stores, markets, meal services, and 
pantries. The list also included places in the community to be physi‐
cally active and locations of smoking cessation programs. This list 
was used to create a community resource guide that provided an 
overview of each resource, including specific services offered, hours 
of operation, contact information, and costs.

3.4 | Findings from acceptability interviews with 
community members

Community members reported that the intervention's educational 
and goal‐setting materials were clear. They stated they were com‐
fortable having a CHW visit their homes and thought CHW visits 
should be no longer than 90 min. Community members provided 
specific feedback on ways the materials might be further refined to 
fit with their experience. In particular, they recommended replac‐
ing existing photographs with photographs that better reflected the 
community's demographics. They also identified specific food and 
beverage products that were recommended in the manual but were 
not consumed by the community, with one focus group member 
stating, “they didn't know anyone who ate those kind of crackers.” 
Based on community members’ feedback, the intervention materials 
were further updated and brought to the community‐engaged plan‐
ning team further discussion. Examples of changes made based on 
community members’ feedback included replacing the recommen‐
dations to eat cashews with peanuts, adding herring to the list of 
fish, and changing food brands in photographs to those available and 
preferred locally. Additionally, lists of food options were reordered, 



with less expensive options listed first. Also, new photos were added 
to be more representative of community members, such as photos 
of older people walking in a park, and of younger black men walking 
and lifting weights.

4  | DISCUSSION

In this paper, we report on the formative work to develop commu‐
nity‐clinical linkages and engage community members to adapt an 
existing evidence‐based intervention to be delivered by CHWs to 
a rural, predominantly African‐American community. The formative 
work was led by a community‐engaged planning team with the goal 
of gaining community input while also further strengthening the 
clinical and community relationships that are key to forging clinical‐
community linkages (Etz et al., 2008).

The CHANGE intervention was designed with the goal of 
spreading the intervention to other rural counties. After the in‐
tensive period of intervention development described here, the 
intervention was implemented (Years 2–3 of the study) and then 
replicated in a second county (Years 4–5) with the goal of de‐
veloping the guidance needed for scaling up and spreading the 
CHANGE intervention to additional rural communities. The goal 
of many of the adaptations reported here is that these adapta‐
tions are generalizable to other rural FQHCs and DPH. The CHW 
position descriptions, workflow diagrams, and training plan can be 
generalized, with some adaptation to fit the needs of new settings. 
The Heart‐to‐Health handbook also can be generalized; however, 
new communities are advised to solicit community member input 
on the handbook's photos and guidance to maximize fit with local 
foods and preferences for physical activity. Although the inven‐
tory of community resources is not generalizable, the approach 
used to create it can be replicated in new communities.

The Community Guide recommends that CHWs be engaged in 
CVD prevention interventions but has identified a lack of research 
on CHWs working in rural areas or on CHWs’ ability to “build and en‐
hance community‐clinical linkages” (Guide to Community Preventive 
Services Task Force, 2015). This paper reports the formative work 
done as part of a research study that will add to the small but grow‐
ing body of research that engages CHWs in rural CVD prevention 
interventions. This formative work focused on developing the 
CHANGE intervention so that it built on the existing evidence base 
for how to most effectively intervene in rural communities and en‐
gage CHWs. Prior studies have shown that community partners are 
valuable when adapting and designing interventions for rural com‐
munities (Cornell et al., 2009; Kuhajda et al., 2006), that clinic‐com‐
munity partnerships can be successfully forged (Krantz et al., 2013), 
that CHWs can deliver CVD‐prevention interventions (Cornell et 
al., 2009; Dye, Williams, & Evatt, 2015; Krantz et al., 2013; Kuhajda 
et al., 2006), and that CHW‐delivered CVD‐prevention interven‐
tions can reduce CVD disease risks (Dye et al., 2015). This study 
adds to this literature by providing an in‐depth description of the 
formative work done to engage community partners in adapting a 

CHW‐delivered intervention and strengthening clinical‐community 
linkages in a rural community.

4.1 | Implications for public health nursing

The CHW workforce is expanding under new employment opportuni‐
ties made possible nationally by the Patient Protection and Affordable 
Care Act and through the creation of accountable care organizations 
and patient‐centered medical neighborhoods. Additionally, within 
North Carolina, there are statewide efforts to recognize and promote 
the use of CHWs, bringing additional attention to this workforce 
across the state (Nelson, Money, & Petersen, 2016). In response to 
the increased engagement of CHWs in community health care, The 
Tri‐Council for Nursing (2017) released a position statement describ‐
ing the unique roles of registered nurses (RNs) and CHWs in team‐
based care and the role of RNs in coordinating the care provided by 
CHWs. The CHANGE intervention was designed in anticipation of the 
expanding CHW workforce and engagement of CHWs in team‐based 
care settings. Public health nurses have a central role to play in the 
development the CHW workforce, particularly when that workforce is 
deployed to strengthen community‐clinical linkages, as is the case in 
the CHANGE intervention.

5  | CONCLUSION

The formative work of the CHANGE intervention provided insight 
into the distinct context, needs, and resources of a rural, predomi‐
nately African‐American community. These findings provide an ex‐
ample of how formative research can build and strengthen clinical 
and community partnerships and how these partnerships can be 
used to adapt an intervention to community needs. Future findings 
from the CHANGE intervention will assess (a) the effectiveness of 
the adapted intervention at reducing community members’ CVD risk 
and (b) the implementation outcomes of the CHANGE intervention 
(e.g., fidelity, acceptability, and feasibility).
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