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Diabetes remains a public health priority, affecting 11.3% 
of the United States (US) adult population. As of 2020, the 
Centers for Disease Control and Prevention (CDC) esti-
mated that the annual direct and indirect costs of diabetes 
was $327 billion [1]. Over the past four decades, individu-
als living within rural areas have emerged as a US National 
Institutes of Health defined population with health dispari-
ties because they experience comparatively worse diabetes 
outcomes than their urban counterparts [2–5]. The drivers 
of rural health disparities can be attributed to the complex 
interaction of many individual and systemic factors such as 
demographics, political power, geography, resource avail-
ability, and culture [6–8]. While there have been a myriad 
of attempts to improve both rural and urban diabetes out-
comes, we continue to see an increasing prevalence of dia-
betes at the population level [9].

 The data that support the findings of this study are not openly 
available due to the ongoing nature of the study but are available 
from the corresponding author upon reasonable request. Data 
are located in controlled access data storage at the University of 
Nebraska Medical Center.
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Abstract
Background  Approaches to prevent and manage diabetes at a community population level are hindered because current 
strategies are not aligned with the structure and function of a community system. We describe a community-driven process 
based on local data and rapid prototyping as an alternative approach to create diabetes prevention and care management solu-
tions appropriate for each community. We report on the process and provide baseline data for a 3-year case study initiative 
to improve diabetes outcomes in two rural Nebraska communities.
Methods  We developed an iterative design process based on the assumption that decentralized decision-making using local 
data feedback and monitoring will lead to the innovation of local sustainable solutions. Coalitions act as community innova-
tion hubs and meet monthly to work through a facilitated design process. Six core diabetes measures will be tracked over the 
course of the project using the electronic health record from community clinics as a proxy for the entire community.
Results  Baseline data indicate two-thirds of the population in both communities are at risk for prediabetes based on age and 
body mass index. However, only a fraction (35% and 12%) of those at risk have been screened. This information led both 
coalitions to focus on improving screening rates in their communities.
Discussion  In order to move a complex system towards an optimal state (e.g., improved diabetes outcomes), stakeholders 
must have access to continuous feedback of accurate, pertinent information in order to make informed decisions. Conven-
tional approaches of implementing evidence-based interventions do not facilitate this process.

Keywords  Diabetes management · Health promotion · Complex systems · Rural · Process improvement · Community 
engagement
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Population health is defined as the “health outcomes of 
a group of individuals, including the distribution of such 
outcomes within the group” (p. 381) [10]. Those interested 
in improving population health aim to understand the driv-
ers of disparities, which could then be targeted by various 
strategies to address the historical and current unequal pro-
vision, production and distribution of social, political, eco-
nomic, and environmental resources [11]. We argue that 
the historical and current approaches to population health 
problems have had muted success due to a misalignment 
between the structure of the social, political, economic and 
environmental system under consideration and the strate-
gies implemented to address health improvement.

If we consider the management of population health of 
a group to be all patients of a health care system, i.e., the 
managed patient population, the delivery of health care ser-
vice is typically described by a set of structural resource 
inputs, workflow processes, service outputs, and outcomes 
[12]. This model of the healthcare system is a closed system 
with one organization centrally controlling both the provi-
sion (the intervention) and the production (how it is imple-
mented) of services in that system. The healthcare system is 
incentivized when it meets certain standards of care, quality 
and cost metrics [13]. Therefore, healthcare teams coordi-
nate care within the system to manage and treat their indi-
vidual patients with the goal of meeting these standards. One 
current strategy to meet this goal is to implement evidence-
based clinical interventions. For example, the American 
Diabetes Association (ADA) guidelines recommend that 
continuous glucose monitoring should be offered to indi-
viduals with diabetes who require multiple daily injections 
as this strategy has been shown to improve diabetes-related 
outcomes [14]. Another current strategy is developing sys-
tem processes to improve performance on quality metrics, 
such as the Diabetes INSIDE initiative, a quality improve-
ment program involving community-integrated approaches 
and multidisciplinary care team coaching. This centralized, 
process-based approach has demonstrated improvements in 
A1c among a population of an entire healthcare system [15].

However, if we consider the management of population 
health of a group to be all people and organizations within a 
rural community geographic area, we are now working with 
a more complex and dynamic open system. In other words, 
the system spans across many places where people live, 
learn, work, play, and receive services with many different 
organizations with authority to manage those settings (e.g., 
healthcare systems, for-profit firms, not-for-profit commu-
nity organizations, and local government agencies). For 
community social, economic and political systems, there is 
no central governing mechanism for non-infectious disease 
prevention and management. Instead, there are multiple 
decision centers (e.g., school, household, rec center, town 

council) each of which retains some independence. The 
decisions about what services to produce and how to pro-
duce them are made by separate entities within that system. 
Feedback from the outcome of these decisions determines 
the success or failure of that intervention as well as further 
decisions regarding it (e.g., a new walking trail that is fre-
quently used by schoolchildren encourages the expansion of 
the trail and addition of amenities). In sum, the system char-
acteristics of the population targeted (e.g., managed care 
population vs. entire community) influences the success of 
various approaches to improve population health because of 
the way in which they are coordinated.

Healthcare practitioners recognize the important con-
tribution of various community settings in sustaining their 
patients’ health and have attempted to coordinate care with 
community social service organizations, public health, 
centers of worship, among others. The term community 
engagement (CE) has been used to describe this process of 
working collaboratively with groups of people who are con-
nected by geography, special interests, or similar situations 
to address issues affecting their well-being [16, 17]. The 
practice of CE by a health care system typically involves 
forming a small group of stakeholders called an advisory 
committee or multi-sector coalition and following a CE pro-
cess “of developing relationships that enable stakeholders to 
work together to address health-related issues and promote 
well-being to achieve positive health impact and outcomes” 
(p. 12) [18].

Although there are an array of CE models, there is a gap 
in the literature identifying the fit of the population health 
management strategy with the type of system to be man-
aged (e.g., centralized or free-market). Current CE strate-
gies to improve population health at the community level 
have largely been adopted from population health man-
agement strategies used within healthcare system patient 
management. This centrally controlled healthcare organi-
zation quality improvement approach of defined standard 
evidence-based practices (service provision), implemented 
through top-down performance improvement initiatives 
(service production) may use a community stakeholder 
group or multi-sector coalition. While this approach can be 
effective in a more controlled, within-organization system, 
these population health management design characteristics 
are not the optimal approach in a decentralized, complex 
community system that operates in a self-organized fashion, 
often based on market principles. First, community organi-
zations are not accountable to the healthcare system and the 
incentives provided by the healthcare system are unlikely 
to alter community-based organizations’ approach to work. 
Second, conventional CE approaches involve an inherently 
long community needs assessment and planning period in 
an attempt to centrally coordinate the system. For example, 
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The US Affordable Care Act requires not-for-profit hospi-
tals to conduct a community health needs assessment every 
three years and to adopt an implementation strategy. By 
the time the intervention is finally implemented in such a 
complex, fluid system, it may be perceived as having lit-
tle applicability to current conditions. Third, conventional 
health system CE approaches provide very little feedback 
(data) as to how the intervention is moving population 
health outcomes; feedback is instead limited to the reach 
of the intervention and any individual level changes. And, 
even if feedback is obtained it is based on needs and plans 
often generated two years prior. In brief, the current within-
organization population health management CE design 
strategies may not appropriately align with managing whole 
community systems.

The coordination of rural communities for popula-
tion health improvement involves additional challenges. 
First, rural communities are structurally different in input 
resources, existing processes for the provision, production, 
and distribution of services, and demanded services from the 
population compared to non-rural communities. Yet there 
are very few defined interventions or practices that were ini-
tially developed within rural communities [19]. Centrally 
controlled health care systems are often not located in rural 
areas, so the information received by decision-makers often 
lacks context and salience. In addition, the nature of being 
a rural community means that existing healthcare resources 
are generally more scarce, and therefore the conventional 
strategies described above may have less applicability in 
these communities [20, 21]. Finally, prevention and man-
agement of noninfectious disease in and of itself is much 
more dependent on resources within complex community 
systems compared to problems that can be addressed by the 
healthcare system sector alone [22].

Due to the dynamic nature of community systems and the 
decentralized self-organizing coordinating structure, it may 
not be possible to develop interventions that can be gener-
alizable. However, we posit that it is possible to develop a 
generalizable set of design characteristics and a standard-
ized community action process so communities can manage 
population-level solutions on their own. Within the commu-
nity economic development literature, this general approach 
is labeled community-driven development where commu-
nity members control resources and decision-making [23].

By taking a community-driven and data-driven process-
based approach to impact the structure and function of the 
system in lieu of scaling an intervention-based approach 
within a system [24], we account for the dynamic nature of 
a complex community social, economic, and political sys-
tem. The process facilitates local data to be fed back into the 
community, so that decisions can be made to move the sys-
tem toward improved outcomes. In essence, we are flipping 

the implementation paradigm. Instead of tailoring evidence-
based interventions for a particular community, we take a 
rapid cycling entrepreneurial high risk/high reward systems 
approach akin to what occurs in a free-market or self-orga-
nized system, to encourage the creation of strategies that 
will work under current system constraints. This approach 
has shown promise in several community-driven projects 
targeting childhood obesity prevention through physical 
activity and healthful eating [25–28]. The purpose of this 
paper is to describe the design and initial baseline findings 
for a local community-driven effort to improve diabetes out-
comes among adults in two rural Nebraska communities.

Methods

Design

Diabetes On Track is a three-year (June 2022-June 2025) 
community case-study initiative funded by the Diabetes 
Care Foundation of Nebraska with the overarching goal of 
improving diabetes outcomes among rural Nebraskans. In 
addition to the community-driven effort described here, two 
parallel efforts are under way: the first involves transform-
ing rural healthcare settings through a more traditional com-
munity engaged approach; and the second involves building 
a communication and referral pathway between commu-
nity and healthcare systems. These efforts are described 
separately and employ strategies that align with the social 
system under consideration (e.g. managed care popula-
tion). The project was considered quality improvement and 
exempt from continuing review by the University’s Institu-
tional Review Board.

Community Characteristics

In late 2021, two rural communities were identified and 
invited to participate as project sites based on the following 
inclusion criteria. The identified communities had to include 
a family practice that was connected to Nebraska Medicine’s 
electronic health record (EHR). One of the communities 
was to have a population between 20,000 and 25,000 with 
higher commuting patterns, while the other community was 
to have a population between 2,500 and 5,000 with lower 
commuting patterns. These parameters would allow the 
research team to investigate how the process worked in two 
different sized rural communities. Community participation 
was contingent upon a signed data use agreement between 
the university and the healthcare system.

Community A has a population of 24,691, with 94.1% 
identifying as white, and 87.7% identifying as non-Hispanic 
(United States Census Bureau, 2020). The community is 
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feedback system, a community innovation hub, and a com-
munity action process. This approach will foster a rural 
community entrepreneurial “trial and error” learning sys-
tem for improved community-level diabetes related health 
outcomes.

Local Data Monitoring and Feedback System

Six core population health measures extracted from aggre-
gate EHR data in each community are used as the primary 
outcome measures (Table  1). These measures are rou-
tinely provided to the coalitions within each community 
to drive the decision-making process, as described in more 
detail below. Diabetes-related metrics include the preva-
lence of adults (30–70) at risk for prediabetes and diabetes 
(BMI ≥ 25); the percentage of those adults (30–70) at risk 
(BMI ≥ 25) who have been screened for prediabetes or dia-
betes in the past 36 months; the percentage of adults (30–
70, BMI ≥ 25) who have a diagnosis of prediabetes among 
those who are screened; the percentage of adults (≥ 19) who 
have confirmed diabetes; the percentage of adults (≥ 19) 
with confirmed diabetes who have a documented A1c in the 
medical record in the last 12 months; and the percentage 
of adults (≥ 19) with confirmed diabetes and a yearly A1c 
documented, whose last documented A1c was > 9. 

The presence of local data presents the opportunity to 
decrease uncertainty in a system and motivate individuals 
to use the data to make decisions that improves the situa-
tion for themselves and for their communities [31]. Local 
data are also important for timely feedback in the system as 
data allow local community members to see if and how an 
intervention is moving the system toward a different out-
come (e.g. improved diabetes screening rates). Most con-
ventional interventions rely on state or regional data from 
public health surveillance systems. Unfortunately, for many 
rural communities, much of this data is suppressed due to 
privacy concerns, which may mask important community-
level indicators or lead to overgeneralizing health concerns 
for any particular community [19, 32]. Our study uses 
EHR data from the health system within the community. 
Even though not all primary care practices were involved 
in the community coalition, aggregate medical record data 
are available for one-third of the community population in 

associated with two different Rural-Urban Commuting Area 
(RUCA) codes: 4 (micropolitan area core) and 5 (micropoli-
tan high commuting). The county’s Rural Urban Continuum 
Code (RUCC) is classified as 4 (nonmetro; urban popula-
tion of 20,000 or more, adjacent to a metro area) [29, 30]. 
The community has five family/internal medicine clinics, 
and one hospital with a comprehensive diabetes program. 
The median household income is $57,783, and 11.7% of 
the county population is considered to be living in poverty. 
The regional (i.e., multi-county) public health department 
responsible for Community A has a physical office located 
in Community A.

Community B has a population of 5,840, with 93% iden-
tifying as white, 91.4% as non-Hispanic. The community 
has two RUCA classifications: 7 (small town core) and 10 
(rural area). The county has a RUCC of 6 (urban popula-
tion of 2,500–19,999, adjacent to a rural area) [29, 30]. The 
median household income is $40,339 with 19% living in 
poverty. Similar to Community A, the regional public health 
department responsible for Community B, has a physical 
office location within Community B (United States Census 
Bureau, 2020).

The target group includes those adults living in these 
communities who are at risk for developing prediabetes 
or diabetes based on age (age ≥ 19) and BMI criteria (age 
30–70, BMI ≥ 25), or who already have a diagnosis of 
diabetes.

Coordination System Design Characteristics

As described above, systems can be coordinated to pro-
duce and provide resources in different ways. While health 
improvement strategies such as the implementation of 
evidence-based practices and coordinated planning can be 
effective in centrally controlled systems, improvement strat-
egies using an iterative, entrepreneurial process align with 
the decentralized nature of community systems and pro-
vide the opportunity for coordination across sectors rather 
than top-down implementation of one strategy. The three 
key elements of our Diabetes on Track community-driven 
population health coordination model are the components 
that are necessary in any successful self-organized commu-
nity system [23]. These include a local data and monitoring 

Table 1  Population Health Outcome Measures
Indicator Measures
Prediabetes Metrics Active* patient at risk for prediabetes (age 30–70, BMI ≥ 25)

Among those at risk, who has been screened for prediabetes or diabetes (A1c in EHR within last 36 months)
Among those screened, with confirmed prediabetes (A1c 5.7–6.4%)

Diabetes Metrics Adults age 19 and older with diagnosis of diabetes (type 1 or type 2) in the EHR based on the EHR problem list
Among those 19 or older with a diagnosis, A1c in EHR within last 12 months
Among those 19 or older with a diagnosis and A1c in EHR, within last 12 months with last HbA1c > 9

* Active patient is defined as a patient who has been seen in the clinic within the last three years
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Using that feedback, participants continue to refine and 
redesign their prototypes rapidly. Based on a hub-developed 
data-driven headline that guides their work, hub members 
have the freedom to design and implement multiple proto-
types to ascertain how each one works under the constraints 
of the system. This trial-and-error learning approach is 
analogous to the process that occurs in a free market where 
the feedback to produce a service or good is immediately 
provided by consumers of that service or good.

Local Capacity Building Process and Timeline

The capacity-building process for local community-driven 
population health efforts include three phases that, depend-
ing on local development, roughly correspond to three 
years: Phase 1- baseline infrastructure development; Phase 
2 – community action process capacity development; Phase 
3 – Transition to sustainable community-driven population 
health management.

Phase 1: Baseline Infrastructure Development

The technical support and training (TST) team identifies a 
coordinating unit (CU) of the innovation hub (in this study, 
the local health department (LHD) in both communities was 
identified for this role). The CU is responsible for convening 
community partners, facilitating information sharing, and 
coordinating the implementation of any strategies. Mean-
while, the TST team (in this case, our research team from 
UNMC) develops the capacity to deliver a local data moni-
toring and feedback system. For this project, this included 
establishing a data sharing agreement with Nebraska Med-
icine so aggregate EHR data from the community clinics 
could be extracted throughout the project period, as well as 
developing a protocol for the dissemination of stakeholder 
and community level surveys. In addition to managing the 
data and feedback monitoring system, the TST team assists 
with the local coordination of the project.

Phase 2: Community Action Process Capacity Development 
(Current Phase of Project)

In-person hub meetings occur periodically (in our study, 
they occur monthly) with a web-based platform available 
for those unable to attend in person. The TST team guides 
the participants through the IDPR process using a facilita-
tor’s guide developed for this purpose. The innovation hub 
moves through the process at its own pace. The IDPR pro-
cess has been discussed in more detail elsewhere [35]. Ele-
ments included in the process are described in Table 2.

The initial community data report collected through the 
data monitoring and feedback system is brought to the first 

both communities. This subset of data is both relatable and 
meaningful for the community members as they examine 
trends in prediabetes prevalence, diabetes prevalence and 
those who had been screened in the last year for prediabe-
tes or diabetes. In addition, as the project progresses, the 
community coalitions will be defining and collecting imple-
mentation metrics and local community-defined measures 
of success around reach and impact of the different diabetes 
care, education, prevention and screening services they are 
designing.

Community Innovation Hub

The purpose of the community innovation hub (“hub”) is to 
act as a local learning network community where stakehold-
ers from diverse sectors exchange knowledge and ideas and 
work together to solve common issues in order to improve 
population health outcomes. In this case, the hubs in each 
community were asked to address ways to improve dia-
betes services for people living with diabetes or at risk for 
developing diabetes. Unlike coalitions that are developed 
in more conventional CE models (e.g., Collective Impact) 
[33] our hub is not charged with delivering a needs assess-
ment, implementation plan, or implementing any specific 
intervention [33]. Rather it acts as the coordinating hub of 
local community stakeholders (individuals and organiza-
tions) who are invested in the health and wellness of the 
local population. Hub members will be designing multiple 
prototypes and working with their home agencies or other 
community members to implement them, thus moving the 
entire system towards health improvement.

Community Action Process

Through the use of a rapid cycle, quality improvement pro-
cess of Investigate-Design-Practice-Reflect (IDPR), the 
coalition members develop prototypes (programs, policies, 
or practices) to implement in their community. The IDPR 
process parallels the fundamental functions required for a 
feedback control system: investigate (sensor), design (con-
troller), practice (effector), and reflect (system feedback) 
[34]. Structurally, IDPR is similar to the iterative Plan-
Do-Study-Act (PDSA) cycle but it relies on investigating 
the local conditions or system state as its initial step, so 
the community has a better idea of the boundaries, assets 
and constraints of the system. In addition, because we are 
working under the assumption that there is no certainty in 
inputs or outcomes due to the complex dynamic nature of a 
community system, the IDPR process asks participants to 
initially develop a simplified version of the product to get 
some feedback on how it should work (e.g., organizing one 
cooking class before developing an entire year-long series). 
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means that the hub demonstrates its capacity to develop and 
trial prototypes quickly (e.g., without an extended planning 
period), recognizing that it is the implementation of these 
prototypes that will give valuable feedback to the imple-
menters, allowing them to adapt the prototype as necessary. 
Self-report survey scores on trust and autonomy (described 
below) will provide insight into a community hub’s readi-
ness to transition.

Evaluation Plan

There are three components of the evaluation plan: exam-
ine the change in core population health outcome metrics; 
note how the structure and function of the community 
hubs changed over time; assess output from the communi-
ties’ rapid prototyping processes. Each component will be 
described below.

The six core outcome measures (Table 1) will be extracted 
on a biannual basis via the EHR. These data will be shared 
with the research team in a deidentified, aggregate man-
ner. Significant change over time will be calculated using 
repeated measures analysis of variance. Baseline values are 
described in Table 3.

Process metrics related to the structure of the hub include 
stakeholder composition, and members’ connection with 
the community as defined by whether stakeholders live in 
the community and for how long they have resided in the 
community. Indicators of the hub’s function include mem-
bers’ average level of satisfaction with the diabetes care and 
education landscape in the community (measured on a 1–5 
Likert scale with 1 = “not satisfied” and 5 = “extremely 
satisfied”), and average level agreement about readiness for 
collective action (measured on a 1–5 Likert scale with 1 = 
“strongly disagree” and 5 = “strongly agree”). In addition, 
stakeholders are asked questions to assess level of individ-
ual and collective trust and autonomy (measured on a 1–5 
Likert scale with 1 = “strongly disagree” and 5 = “strongly 

coalition meeting to guide the initial investigative phase of 
the process. In our study, we used the following Behavioral 
Risk Factor Surveillance System (BRFSS) county-level 
metrics to establish a baseline for various health behaviors: 
percentage of adults aged 18 years and over reporting no lei-
sure time physical activity and percentage of adults aged 18 
years and older that reported a BMI ≥ 30. Surveillance data 
is also used to collect information on the wellness landscape. 
In our study, the following metrics were collected from the 
community needs assessment as well as the county-level 
BRFSS: access to nutrition, physical activity, and weight 
management and education programs within an hour from 
the home; barriers to self-care and care for immediate fam-
ily; percentage of adults who could not see the doctor in the 
past 12 months due to cost, and percentage of adults 18–64 
years old with no health care coverage. The presence of this 
data helps facilitate the IDPR process including assisting the 
community in determining what aspect of the diabetes care, 
education, screening and prevention pathway they wanted 
to focus on addressing first.

Phase 3: – Transition to Sustainable Community-Driven 
Population Health Coordination

Several conditions must be in place for the TST team to step 
back and transition system coordination to the community 
hub. First, the data monitoring system must be robust enough 
that there is bidirectional information exchange, allowing 
for community members to make decisions about where 
to focus efforts, what additional prototypes may need to be 
developed or adapted, and articulate measures of success. 
Second, people involved in the hub must feel comfortable 
working with one another, and comfortable in supporting 
the involvement of other community members. Hub mem-
bers need to recognize their own autonomy to move forward 
in a way that is most appropriate for the community. Finally, 
the hub must feel comfortable with the IDPR process. This 

Table 2  Investigate-Design-Practice-Reflect process elements and associated activities
Element Guiding Question Resources/Tools
Investigate What is our community diabetes care management, pre-

vention, and education landscape?
• Place-based mapping process
• Diabetes navigation pathway map
• Asset mapping process
• Social and power network mapping process
• Social network map
• Community data reports
• Data summary sheet or community dashboard

Design How do we build a coordinated and sustainable system for 
local residents to receive efficient screening, referral, and 
engagement of pre-diabetes and diabetes across behavior 
settings with our communities?

• All Investigate activities
• Community headline
• Community roadmap
• Prototype in progress

Practice What did we implement along the Diabetes Care Pathway 
to impact individuals in our community?

• Data summary sheet or community dashboard
• Partner reflection
• Community prototype

Reflect How did we impact the Diabetes Care Pathway? • Data summary sheet or community dashboard
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barrier to coalition success [38]. These measures will be col-
lected annually. Baseline values are found in Table 4.

The unique nature of our community population health 
improvement strategy based on data-driven decision-mak-
ing means that we cannot determine some of the evaluation 
metrics a priori regarding the community rapid prototyping 
process. Instead, each prototype (e.g., event, change in pro-
cess) will have its own evaluation metrics as determined by 

agree”). Prior research has indicated that trust is essential 
for enabling cooperative and adaptive behavior within orga-
nizations and networks, reducing conflict, and decreasing 
transaction costs [36]. We are also measuring autonomy 
because this is an essential element of motivating an indi-
vidual to reach long-term goals (e.g. improving the wellness 
landscape) [37], and lack of autonomy has been cited as a 

Table 3  Baseline Population Outcome Results (6/15/2022):
Metric Numerator Denominator Community 

A
No./Total 
No. (%)

Commu-
nity B
No./Total 
No. (%)

At risk for prediabetes All patients age 30–70, BMI ≥ 25 All patients age 30–70 3599/5476
(65.7)

2133/3220
(66.2)

At risk, who were 
screened for prediabetes

All patients age 30–70, BMI ≥ 25, HbA1c within 
last 36 months

All patients age 30–70, BMI ≥ 25 1263/3599
(35.1)

261/2133
(12.2)

Screened, with confirmed 
prediabetes

All patients age 30–70, BMI ≥ 25, HbA1c within 
last 36 months, most recent HbA1c between 5.7% 
and 6.4%

All patients age 30–70, 
BMI ≥ 25, HbA1c within last 36 
months

502/1263
(39.7)

72/261
(27.6)

Diagnosed DM among all 
adults

Adults age 19 and older with diagnosis of diabetes 
(type 1 or type 2) in the medical record

All patients age 19 and older 1339/10,575
(12.7)

451/6617
(6.8)

Among diagnosed with 
DM, HbA1c in chart 
within last 12 months

Adults age 19 and older with diagnosis of diabetes 
(type 1 or type 2) in the medical record with 
HbA1c within last 12 months

Adults age 19 and older with 
diagnosis of diabetes (type 1 or 
type 2) in the medical record

1127/1339
(84.2)

359/451
(79.6)

Among those with A1c 
within last 12 months, 
most recent HbA1c > 9

Adults age 19 and older with diagnosis of diabetes 
(type 1 or type 2) in the medical record with 
HbA1c within last 12 months, with last HbA1c > 9

Adults age 19 and older with 
diagnosis of diabetes (type 1 or 
type 2) in the medical record 
with HbA1c within last 12 
months

162/1127
(14.4)

47/359
(13.1)

Table 4  Community Hub Characteristics
Indicator Com-

munity 
A

Com-
munity 
B

Satisfaction with diabetes landscape
How satisfied are you with the variety of places adults can go for diabetes screening services in the community? 2.8 1.6
How satisfied are you with the variety of places adults can go for diabetes prevention services (e.g., nutritional, physical 
activity, education, etc.) in the community?

2.6 1.9

How satisfied are you with the variety of places adults can go for diabetes care management services in the community? 2.9 1.7
Agreement with readiness for collective action
The community culture demonstrates a collective commitment to support community wellness initiatives. 3.6 3.3
The local political and social climate seems to support starting a collaborative community initiative like this one. 3.6 3.7
Organizations in our community have a history of working together on wellness initiatives. 3.8 3.8
Individual trust
I trust others in the community coalition to work towards community diabetes objectives 4.0 3.9
I trust the diabetes on track team to work towards community diabetes objectives 4.2 4.1
I respect other people involved in this community coalition 4.2 4.3
Individual autonomy
I have choices and options about my role and how I contribute to the community coalition 3.9 4.0
Collective trust
Community coalition members trust each other to work towards community diabetes objectives 3.7 3.9
Community coalition members trust the Diabetes on Track team to work towards community diabetes objectives 3.9 4.0
Collective autonomy
The community coalition has choice and options about how to impact the diabetes prevention and care landscape of the 
community.

3.7 3.7
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Community A had higher levels of agreement with the 
individual trust statements versus the collective trust state-
ments, whereas this was not noted in Community B. Both 
community A and Community B agreed more strongly with 
the individual autonomy statement than with the collective 
autonomy statement.

Discussion

Numerous efforts have attempted to tackle the diabetes 
epidemic in rural US communities using population-based 
approaches [6, 42, 43]. Most of these efforts have had lim-
ited impact on population health outcomes at the commu-
nity levels for a couple of reasons. First, the population 
under consideration is really a managed care population, 
and not the community population at large [42, 44]. Sec-
ond, the interventions or suite of programs implemented are 
implemented in a linear, reductionist manner that is incon-
sistent with how a complex system is coordinated, leading 
to a lack of scaling and sustainability and lack of impact on 
community-level outcomes [45].

Kickbusch and Gleicher clarify that when faced with 
“wicked” public health problems, it is important that pub-
lic health interventions work towards creating a resilient, 
adaptable system [46]. This perspective supports the need 
for a paradigm shift that the Diabetes On Track initiative is 
responding to with our local, data-driven, rapid prototyp-
ing process. First, our initiative understands that in order to 
change population-level health outcomes, the focus should 
be on changing the social, economic, and political system 
structure rather than only changing an individual’s behavior. 
Second, in order to develop solutions in a complex system, 
we must engage in strategies that are akin to how the system 
functions. For free-market community systems, it is impor-
tant to develop and trial multiple prototypes simultaneously 
and receive feedback as to whether the prototype affected 
the local system in a positive fashion. Such a model copes 
with unique local system characteristic and disruptions and 
creates redundancy in and therefore resiliency in a system 
where disruption (e.g. change in leadership, change in poli-
cies, global pandemic) is the norm [47]. As such, a local 
data-driven, rapid prototyping process is essential to align-
ing with local system functions.

Finally, incorporating a continuous local data monitor-
ing and feedback system into the process gives commu-
nity members valuable information about how the system 
is responding to any prototype. Hub members are able to 
interpret the data coming back from their interventions and 
decide how to adjust their strategies.

In the Diabetes On Track project, community-level base-
line data indicate that in both communities, two thirds of the 

the coalition members. The research team will help support 
analysis of data. It is likely that the data collected will be 
analyzed descriptively. Qualitative data will most likely be 
evaluated using content analysis [39] or qualitative descrip-
tion [40]. We will use descriptive statistics to describe quan-
titative data and bivariate inferential statistics to measure 
any differences between groups (e.g., pre/post). Impor-
tantly, the data will need to be regularly presented back to 
the stakeholders in a manner that is useful and relevant. In 
addition, we will be tracking the number of policy, systems 
and environmental (PSE) changes that occur relevant to the 
diabetes landscape during the project period. These results 
will be reported after the end of the project period.

Results

Baseline Core Outcome Measures

At baseline, prediabetes risk in both communities was 
around two-thirds of the adult population between the ages 
of 30–70, as determined by having a BMI of at least 25 kg/
m2. (Table  3). Of those who were at risk and had been 
screened for prediabetes, around a third of people had con-
firmed diabetes.

In addition, the prevalence of diabetes within Commu-
nity A was nearly 13%, while it was around 7% in Commu-
nity B. About 9.8% of the adult population of Nebraska has 
a diagnosis of diabetes [41]. Of those adults with confirmed 
diabetes in the two communities, approximately 80% had 
an A1c documented in the medical record in the last 12 
months. Of those who had a documented A1c within the last 
12 months, 14.4% had the most recent A1c > 9 in commu-
nity A, and 13.1% had values > 9 in community B.

Baseline Community Innovation Hub Characteristics

At the initial hub meetings, community A had 18 stake-
holders representing 11 organizations (plus two community 
members not affiliated with an organization) while com-
munity B had 5 stakeholders representing 3 organizations. 
About three-quarters (73.7%) of community A’s hub par-
ticipants lived in community A (average years in town was 
21.6). Meanwhile, 28.6% of community B’s hub partici-
pants lived in community B (average years in town was 10).

Baseline satisfaction with the diabetes care, management 
and education landscape was higher in Community A than 
in community B. However, readiness for collective action 
was comparable between the two communities. Both com-
munities felt they had a strong history of collaborating with 
community partners on wellness initiatives. Individual and 
collective trust levels were similar between communities. 
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adult population is at risk for prediabetes but only a small 
portion (35% in community A and 12% in community B) 
have been screened for prediabetes. In addition, community 
members, particularly those in community B, are not satis-
fied with the number of community resources available for 
diabetes prevention, education and management. These data 
have led both communities to make a decision to focus on 
shifting the system to increase awareness of screening rates. 
Instead of focusing on a predetermined set of interventions 
that may be limited in reach and appeal to a community at 
a particular time and place, Diabetes On Track participants 
will create a diversity of community-informed solutions 
through an iterative data-driven process.

This community case study is not intended to test whether 
this process is more effective at improving population-level 
diabetes outcomes than conventional approaches. Rather, 
the intent is to determine if implementing the process is fea-
sible. Future community-randomized controlled trials will 
need to assess if shifting the paradigm to a process-based 
approach facilitates improvement in population-level diabe-
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Conclusion
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is fundamentally different from public health’s standard 
approaches of implementing evidence-based practices, Dia-
betes On Track leverages the local knowledge, data, and 
assets of a community to rapidly develop potential solutions 
that are resilient in an ever-changing community landscape.

Acknowledgements  This work was funded by the Diabetes Care 
Foundation of Nebraska.

Author Contributions  Conceptualization: David Dzewaltowski; 
Methodology: David Dzewaltowski, Marisa Rosen, Ann Rogers; For-
mal Analysis and Investigation: Kristin Pullyblank, Marisa Rosen, 
Christopher Wichman, Melissa Baron; Writing-original draft: Kristin 
Pullyblank, David Dzewaltowski, Marisa Rosen; Writing-Review & 
Editing: all authors; Resources: David Dzewaltowski; Supervision: 
David Dzewaltowski.

Data Availability  The data that support the findings of this study are 
not openly available due to the ongoing nature of the study but are 
available from the corresponding author upon reasonable request. Data 
are located in controlled access data storage at University of Nebraska 
Medical Center.

Declarations

Conflict of Interest  The authors have no relevant financial or non-fi-
nancial interests to disclose.

1 3

806

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://stacks.cdc.gov/pdfjs/web/viewer.html?file=https://stacks.cdc.gov/view/cdc/85309/cdc_85309_DS1.pdf
https://stacks.cdc.gov/pdfjs/web/viewer.html?file=https://stacks.cdc.gov/view/cdc/85309/cdc_85309_DS1.pdf
https://stacks.cdc.gov/pdfjs/web/viewer.html?file=https://stacks.cdc.gov/view/cdc/85309/cdc_85309_DS1.pdf
https://doi.org/10.1111/jrh.12354
https://doi.org/10.1111/jrh.12354
https://doi.org/10.1002/dmrr.3410
https://doi.org/10.1002/dmrr.3410
https://doi.org/10.15585/mmwr.ss6601a1
https://doi.org/10.3390/ijerph14050464
https://doi.org/10.1007/s11892-015-0608-3
https://doi.org/10.1007/s11892-015-0608-3
https://doi.org/10.1377/hlthaff.2019.00722
https://doi.org/10.1377/hlthaff.2019.00722
https://doi.org/10.1016/j.ssmph.2018.08.009
https://doi.org/10.1001/jama.2021.9883
https://doi.org/10.1001/jama.2021.9883


Journal of Community Health (2024) 49:798–808

for children. Journal of Physical Activity and Health, 20(5), 385–
393. https://doi.org/10.1123/jpah.2022-0486

26.	 Kellstedt, D. K., Schenkelberg, M. A., Essay, A. M., Welk, G. 
J., Rosenkranz, R. R., Idoate, R., Ramos, A. K., Grimm, B., & 
Dzewaltowski, D. A. (2021). Rural community systems: Youth 
physical activity promotion through community collabora-
tion. Preventive Medicine Reports, 23, e101486. https://doi.
org/10.1016/j.pmedr.2021.101486

27.	 Kellstedt, D. K., Schenkelberg, M. A., Essay, A. M., Von Seggern, 
M. J., Rosenkranz, R. R., Welk, G. J., High, R., & Dzewaltowski, 
D. A. (2021). Youth sport participation and physical activity in 
rural communities. Archives of Public Health, 79(1), 46. https://
doi.org/10.1186/s13690-021-00570-y

28.	 Schenkelberg, M. A., Essay, A. M., Rosen, M. S., Bavari, A. 
E., Norgelas, S. J., Rosenkranz, R. R., Welk, G. J., & Dzewal-
towski, D. A. (2021). A protocol for coordinating rural com-
munity stakeholders to implement whole-of-community youth 
physical activity surveillance through school systems. Preven-
tive Medicine Reports, 24, 101536. https://doi.org/10.1016/j.
pmedr.2021.101536

29.	 2013 Rural-Urban Continuum Codes. (2020). https://www.ers.
usda.gov/data-products/rural-urban-continuum-codes/

30.	 2010 Rural-Urban Commuting Area Codes. (2019). https://www.
ers.usda.gov/data-products/rural-urban-commuting-area-codes/

31.	 Ostrom, E. (2007). Challenges and growth: The development 
of the interdisciplinary field of institutional analysis. Journal of 
Institutional Economics, 3(3), 239–264. https://doi.org/10.1017/
s1744137407000719

32.	 Ziller, E., & Milkowski, C. (2020). A century later: Rural public 
health’s enduring challenges and opportunities. American Journal 
of Public Health, 110(11), 1678–1686. https://doi.org/10.2105/
AJPH.2020.305868

33.	 Hanleybrown, F., Kania, J., & Kramer, M. (2012). Channeling 
change: Making Collective Impact work. Stanford Social Innova-
tion Review.

34.	 Essay, A. M., Schlechter, C. R., Mershon, C. A., Fial, A. V., Elli-
son, J., Rosenkranz, R. R., & Dzewaltowski, D. A. (2021). A 
scoping review of whole-of-community interventions on six mod-
ifiable cancer prevention risk factors in youth: A systems typol-
ogy. Preventive Medicine, 153, 106769. https://doi.org/10.1016/j.
ypmed.2021.106769

35.	 Stoepker, P., & Dzewaltowski, D. A. (2023). Data coaching: A 
strategy to address youth physical behavior, motor competence, 
and out-of-school time leader evidence-based practices. Jour-
nal of Physical Activity and Health, 21, 215–217. https://doi.
org/10.1123/jpah.2023-0673

36.	 Rousseau, D. M., Sitkin, S. B., Burt, R. S., & Camerer, C. (1998). 
Introduction to special topic forum: Not so different after all: 
A cross-discipline view of trust. The Academy of Management 
Review, 23(3), 393–404. http://www.jstor.org/stable/259285

37.	 Deci, E. L., & Ryan, R. M. (2008). Self-determination theory: 
A macrotheory of human motivation, development, and health. 
Canadian Psychology/Psychologie Canadienne, 49(3), 182–185. 
https://doi.org/10.1037/a0012801

38.	 Butterfoss, F. D., Goodman, R. M., & Wandersman, A. (1993). 
Community coalitions for prevention and health promotion. 
Health Education and Research, 8(3), 315–330. https://doi.
org/10.1093/her/8.3.315

39.	 Saldaña, J. (2016). The Coding Manual for qualitative research-
ers (3rd ed.). Sage.

40.	 Sandelowski, M. (2000). Whatever happened to qualitative 
description? Research in Nursing & Health, 23, 334–340.

41.	 American Diabetes Association (2023). The burden of diabe-
tes in Nebraska. https://diabetes.org/sites/default/files/2023-09/
ADV_2023_State_Fact_sheets_all_rev_Nebraska.pdf

10.	 Kindig, D. A., & Stoddart, G. (2003). What is population health? 
American Journal of Public Health, 93(3), 380–383.

11.	 Boutaugh, M., Jenkins, S. M., Kulinski, K. P., Lorig, K. R., 
Ory, M. G., & Smith, M. L. (2015). Closing the disparity gap: 
The work of the administration on aging. Generations: Journal 
of the American Society on Aging, 38(4), 107–118. https://doi.
org/10.2307/26556090

12.	 Donabedian, A. (1988). The quality of care: How can it be 
assessed? Journal of the American Medical Association, 260(12), 
1743–1748.

13.	 Wang, S., Weyer, G., Duru, O. K., Gabbay, R. A., & Huang, 
E. S. (2022). Can alternative payment models and value-based 
insurance design alter the course of diabetes in the United 
States? Health Affairs (Millwood), 41(7), 980–984. https://doi.
org/10.1377/hlthaff.2022.00235

14.	 ElSayed, N. A., Aleppo, G., Aroda, V. R., Bannuru, R. R., Brown, 
F. M., Bruemmer, D., Collins, B. S., Hilliard, M. E., Isaacs, D., 
Johnson, E. L., Kahan, S., Khunti, K., Leon, J., Lyons, S. K., 
Perry, M. L., Prahalad, P., Pratley, R. E., Seley, J. J., Stanton, R. 
C., & on behalf of the American Diabetes Association. (2023). 
7. Diabetes technology: Standards of care in diabetes-2023. Dia-
betes Care, 46(Suppl 1), S111–S127. https://doi.org/10.2337/
dc23-S007

15.	 Hill-Briggs, F. (2019). 2018 Health Care & Education Presi-
dential address: The American Diabetes Association in the era 
of health care transformation. Diabetes Care, 42(3), 352–358. 
https://doi.org/10.2337/dci18-0051

16.	 Clinical and Translational Science Awards Consortium (2011). 
Community engagement key function committee task force on the 
principles of community engagement. https://www.atsdr.cdc.gov/
communityengagement/pdf/PCE_Report_508_FINAL.pdf

17.	 Wallerstein, N., Duran, B., Oetzel, J. G., & Minkler, M. (2018). 
On community-based participatory research. In N. Wallerstein, 
B. Duran, J. G. Oetzel, & M. Minkler (Eds.), Community-based 
participatory research for health: Advancing social and health 
equity (3rd ed., pp. 3–16). Jossey-Bass.

18.	 World Health Organization (2017). WHO community engagement 
framework for quality, people-centered and resilient health ser-
viceshttps://iris.who.int/bitstream/handle/10665/259280/WHO-
HIS-SDS-2017.15-eng.pdf

19.	 Afifi, R. A., Parker, E. A., Dino, G., Hall, D. M., & Ulin, B. 
(2022). Reimagining rural: Shifting paradigms about health 
and well-being in the rural United States. Annual Review 
of Public Health, 43, 135–154. https://doi.org/10.1146/
annurev-publhealth-052020-123413

20.	 Probst, J., Eberth, J. M., & Crouch, E. (2019). Structural urbanism 
contributes to poorer health outcomes for rural America. Health 
Affairs (Millwood), 38(12), 1976–1984. https://doi.org/10.1377/
hlthaff.2019.00914

21.	 Brown, D. L., & Schafft, K. A. (2018). Rural people and commu-
nities in the 21st century: Resilience and Transformation (2 ed.). 
Polity.

22.	 Washington, A. E., Coye, M. J., & Boulware, L. E. (2016). Aca-
demic health systems’ third curve: Population health improve-
ment. Journal of the American Medical Association, 315(5), 
459–460.

23.	 Ostrom, E. (1990). Governing the commons: The evolution of 
institutions for collective action. Cambridge University Press.

24.	 Hawe, P., Shiell, A., & Riley, T. (2009). Theorising interventions as 
events in systems. American Journal of Community Psychology, 
43(3–4), 267–276. https://doi.org/10.1007/s10464-009-9229-9

25.	 Essay, A. M., Schenkelberg, M. A., Von Seggern, M. J., Rosen, 
M. S., Schlechter, C. R., Rosenkranz, R. R., & Dzewaltowski, 
D. A. (2023). A protocol for a local community monitoring and 
feedback system for physical activity in organized group settings 

1 3

807

https://doi.org/10.1123/jpah.2022-0486
https://doi.org/10.1016/j.pmedr.2021.101486
https://doi.org/10.1016/j.pmedr.2021.101486
https://doi.org/10.1186/s13690-021-00570-y
https://doi.org/10.1186/s13690-021-00570-y
https://doi.org/10.1016/j.pmedr.2021.101536
https://doi.org/10.1016/j.pmedr.2021.101536
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/
https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes/
https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes/
https://doi.org/10.1017/s1744137407000719
https://doi.org/10.1017/s1744137407000719
https://doi.org/10.2105/AJPH.2020.305868
https://doi.org/10.2105/AJPH.2020.305868
https://doi.org/10.1016/j.ypmed.2021.106769
https://doi.org/10.1016/j.ypmed.2021.106769
https://doi.org/10.1123/jpah.2023-0673
https://doi.org/10.1123/jpah.2023-0673
http://www.jstor.org/stable/259285
https://doi.org/10.1037/a0012801
https://doi.org/10.1093/her/8.3.315
https://doi.org/10.1093/her/8.3.315
https://diabetes.org/sites/default/files/2023-09/ADV_2023_State_Fact_sheets_all_rev_Nebraska.pdf
https://diabetes.org/sites/default/files/2023-09/ADV_2023_State_Fact_sheets_all_rev_Nebraska.pdf
https://doi.org/10.2307/26556090
https://doi.org/10.2307/26556090
https://doi.org/10.1377/hlthaff.2022.00235
https://doi.org/10.1377/hlthaff.2022.00235
https://doi.org/10.2337/dc23-S007
https://doi.org/10.2337/dc23-S007
https://doi.org/10.2337/dci18-0051
https://www.atsdr.cdc.gov/communityengagement/pdf/PCE_Report_508_FINAL.pdf
https://www.atsdr.cdc.gov/communityengagement/pdf/PCE_Report_508_FINAL.pdf
https://iris.who.int/bitstream/handle/10665/259280/WHO-HIS-SDS-2017.15-eng.pdf
https://iris.who.int/bitstream/handle/10665/259280/WHO-HIS-SDS-2017.15-eng.pdf
https://doi.org/10.1146/annurev-publhealth-052020-123413
https://doi.org/10.1146/annurev-publhealth-052020-123413
https://doi.org/10.1377/hlthaff.2019.00914
https://doi.org/10.1377/hlthaff.2019.00914
https://doi.org/10.1007/s10464-009-9229-9


Journal of Community Health (2024) 49:798–808

health interventions from decision to sustainability - a window 
of opportunity? A qualitative view from policy-makers. Health 
Research Policy and Systems, 18(1), 118. https://doi.org/10.1186/
s12961-020-00636-3

46.	 Kickbusch, I., & Gleicher, D. (2012). Governance for health in 
the 21st century. World Health Organization. https://iris.who.int/
bitstream/handle/10665/326429/9789289002745-eng.pdf?seque
nce=1&isAllowed=y

47.	 Ostrom, E. (2010). Beyond markets and states: Polycentric gov-
ernance of complex economic systems. American Economic 
Review, 100(3), 641–672. https://doi.org/10.1257/aer.100.3.641

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

42.	 Glenn, L. E., Nichols, M., Enriquez, M., & Jenkins, C. (2020). 
Impact of a community-based approach to patient engagement 
in rural, low-income adults with type 2 diabetes. Public Health 
Nursing, 37(2), 178–187. https://doi.org/10.1111/phn.12693

43.	 Liddy, C., Johnston, S., Nash, K., Irving, H., & Davidson, R. 
(2016). Implementation and evolution of a regional chronic 
disease self-management program. Canadian Journal of Public 
Health, 107(2), e194–e201.

44.	 Tanumihardjo, J. P., Kuther, S., Wan, W., Gunter, K. E., McGrath, 
K., O’Neal, Y., Wilkinson, C., Zhu, M., Packer, C., Petersen, V., 
& Chin, M. H. (2023). New frontiers in diabetes care: Quality 
improvement study of a population health team in rural critical 
access hospitals. Journal of General Internal Medicine, 38(Suppl 
1), 56–64. https://doi.org/10.1007/s11606-022-07928-0

45.	 Lee, K., van Nassau, F., Grunseit, A., Conte, K., Milat, A., 
Wolfenden, L., & Bauman, A. (2020). Scaling up population 

1 3

808

https://doi.org/10.1186/s12961-020-00636-3
https://doi.org/10.1186/s12961-020-00636-3
https://iris.who.int/bitstream/handle/10665/326429/9789289002745-eng.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/326429/9789289002745-eng.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/326429/9789289002745-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1257/aer.100.3.641
https://doi.org/10.1111/phn.12693
https://doi.org/10.1007/s11606-022-07928-0

	﻿Community-engaged Systems for Population Health Improvement: A Novel Approach to Improve Diabetes Outcomes in Rural Communities
	﻿Abstract
	﻿Methods
	﻿Design
	﻿Community Characteristics
	﻿Coordination System Design Characteristics
	﻿Local Data Monitoring and Feedback System
	﻿Community Innovation Hub
	﻿Community Action Process


	﻿Local Capacity Building Process and Timeline
	﻿Phase 1: Baseline Infrastructure Development
	﻿Phase 2: Community Action Process Capacity Development (Current Phase of Project)
	﻿Phase 3: – Transition to Sustainable Community-Driven Population Health Coordination

	﻿Evaluation Plan
	﻿Results
	﻿Baseline Core Outcome Measures
	﻿Baseline Community Innovation Hub Characteristics

	﻿Discussion
	﻿Conclusion
	﻿References


