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ABSTRACT:
Introduction: Adult onset diabetes is a significant health issue in

Results: Extension educators conducted 30 programs, reaching

rural communities that are disproportionately suffering from the

290 residents, with a 58% mean retention rate. The program

health, social and financial costs of the disease. Despite this, over
half of rural counties in the USA lack access to diabetes self-

resulted in a significant increase in diabetes and food knowledge,
fruit, vegetable, and whole grain intake, use of the plate method,

management programs, which are effective at improving diabetes

exercise, and diabetes management self-efficacy. A1C decreased

management. The Cooperative Extension System (CES) is a

significantly in participants with diabetes (mean

nationwide education network that provides research-based

reduction=0.345±1.013; p=0.001). The program was conducted

information and programs in nearly 3000 counties in the USA to

twice in 11 counties, and once in five counties. Barriers to program

improve the health and wellbeing of rural and urban communities.
This study evaluated the implementation and outcomes of a

adoption in the five counties included limited community interest,
competing program priorities of the extension educator, and loss

lifestyle management program, Balanced Living with Diabetes

of extension personnel to conduct the program. Participant

(BLD) conducted by community-based educators who are part of

communication materials and systems to enhance program

the CES in rural Virginia, to address the gap in diabetes education

sustainability were developed in response to educator feedback.

in these communities. BLD is grounded in social cognitive theory
and has shown efficacy to modify dietary and physical activity
behaviors resulting in improved glycemic control in people with
type 2 diabetes.
Methods: The study evaluated the implementation and
effectiveness of BLD programs conducted by the CES in 16 rural
counties over 2 years. Program adoption, reach, context, and
barriers and facilitators to implementation were evaluated through
program outcome data and extension educator interviews.
Program outcomes included change in weight, glycosylated
hemoglobin (A1C), diabetes knowledge, self-management
practices, diet and physical activity behaviors, and self-efficacy
from baseline to 12-week assessment.

Process evaluation indicated that the program was highly
acceptable to extension educators and program participants.
Conclusion: The CES is an effective network for implementation of
diabetes lifestyle-management programs in underserved
communities, and the BLD program is effective at increasing
lifestyle behaviors and self-efficacy that improve glycemic control
in people with type 2 diabetes. Collaboration by Virginia’s CES with
a variety of community partners, including healthcare and social
service providers, increases the reach and sustainability of
extension diabetes programs. The CES in the USA is well
positioned to fill the gap in diabetes education in rural
communities as part of a chronic care model.
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Cooperative Extension System, diabetes, lifestyle management, USA.

FULL ARTICLE:
Introduction
Diabetes is a significant health issue in the USA. It is the leading
cause of kidney failure, lower-limb amputations, and adult-onset
blindness, and is the seventh leading cause of death for adults1.
The disease affected an estimated 34.1 million people in the USA
in 2018, and grew in prevalence from 9.5% to 12% between 1999
and 20161. Diabetes prevalence is expected to increase an
additional 54% by 2030, affecting more than 54.9 million
Americans and resulting in more than US$622 billion in medical
and societal costs2.

of providers across clinic and community settings that provide the
self-management education and support required for adequate
disease management8.
The Cooperative Extension System (CES) is a nationwide education
network that provides research-based information and programs
in nearly 3000 counties in the USA to improve the health and
wellbeing of rural and urban communities. Chronic disease
prevention and management is one of six priority program areas
identified in the CES National Framework for Health published in
20149. As such, many state CESs are conducting lifestyle
management programs for people with diabetes. Virginia
Cooperative Extension (VCE) has developed the Balanced Living
with Diabetes (BLD) program for this purpose.

Type 2 diabetes accounts for the majority of the cases of diabetes,
and is characterized by a decrease in insulin action with relative
insulin insufficiency3. Risk for developing type 2 diabetes may go
undiagnosed for years, and increases with age, as well as the
modifiable lifestyle factors of obesity and lack of physical exercise4.
As an increasing number of the US population are affected by
diabetes, effective care approaches that address diabetes
management at the population level are urgently needed5.

Virginia’s diabetes prevalence was slightly higher than the national
average in 2018 (9.5% v 9.1%)10. The impacts of diabetes on health
in Virginia, as in the nation as a whole, are significant. In 2014, 27%
of the hospitalizations for myocardial infarction, 46% for
congestive heart failure, and 85% for lower extremity amputations

Population-based diabetes care coordination by multidisciplinary
teams improves quality of care, patient outcomes, and overall
population health6,7. Effective diabetes care should include a range

in adults with diabetes were attributable to diabetes. Forty percent
of cases of end-stage renal disease were diabetes related11.
Virginians with diabetes were also more likely to report a physical,

mental, or emotional disability11. Of significance, rural counties in

efficacy to modify dietary and physical activity behaviors that result

Virginia have higher prevalence rates of diabetes compared with

in improved glycemic control as measured by glycosylated

non-rural counties12.

hemoglobin (A1C). The BLD program consists of four consecutive
weekly classes and a reunion class held 2 months after the last

According to Rural Healthy People 2020, diabetes is the third
highest-ranking health priority in rural communities, following
healthcare access, and nutrition and weight status13. In rural
communities, diabetes is 8.6% more prevalent, and diabetesrelated morbidity and mortality rates are higher compared to
metropolitan areas14-17. Many factors are responsible for the
higher diabetes prevalence and poorer health outcomes in rural
communities. These include higher uninsured rates, decreased
access to health care, lower economic and educational status, lack
of transportation, and complex factors associated with increased
obesity16,18-22.

overweight and
Importantly, 62% of rural
communities lack diabetes self-management education programs,
which are effective at improving diabetes management23.
To address the relative disparity in diabetes prevalence, outcomes,
and access to self-management support, rural Virginia counties
with high diabetes prevalence were targeted to provide
community-based education in diabetes life style management
through the VCE. Family and Consumer Sciences (FCS) extension
educators serving these counties offered the BLD, an evidencebased lifestyle management program for people with type 2
diabetes, to community residents over 2 years. The goal of the
project was to create sustained capacity for VCE to provide
effective diabetes lifestyle management education in resourcelimited rural communities. This article describes the BLD
implementation process, including barriers and facilitators to
implementation, and the impact of community context on
adoption and maintenance. It also presents the BLD outcomes,
including change in blood glucose control, self-management, and
lifestyle behaviors. Evaluation outcomes are reported using the REAIM (Reach, Effectiveness, Adoption, Implementation,
Maintenance) implementation framework and discuss the potential
public health impact of the BLD conducted by CES24-26.
Methods
Rural counties in Virginia were targeted for dissemination of the
BLD program between September 2015 and October 2017. All
counties designated ‘non-metro’ according to the 2013 Rural–
Urban Continuum Codes (RUCC) of the US Department of
Agriculture Economic Research Service27, and that had an FCS
extension educator, were selected for program dissemination. The
Virginia Tech Institutional Review Board approved the
implementation of the BLD through CES, and extension educators
and BLD participants provided informed consent.
Description of the Balanced Living with Diabetes program
The BLD program is a group-based lifestyle intervention program
for adults with type 2 diabetes. The BLD was developed by VCE
through an iterative process of testing and modification in Virginia,
and is conducted by extension educators in collaboration with
community partners. The BLD is grounded in social cognitive
theory and includes strong modeling and experiential components
of healthy meal preparation and physical activity. It has shown

weekly class. The classes include an interactive presentation by a
registered dietitian nutritionist or certified diabetes educator, a
food demonstration by the FCS educator, and personal goal
setting, sharing, and practice.
Training for family and consumer sciences extension educators
Counties that met the rural designation inclusion criteria and had
an FCS educator providing community programming who could
participate in the project were identified. FCS educators serving the
counties that agreed to participate were trained on the BLD
program. Participating educators received 8-hour, in-person
training on the BLD program in October 2015. The training
reviewed the types, etiology, prevention and control of diabetes,
provided an overview of the BLD program components and
theoretical underpinnings, and detailed the program conduct and
key implementation components of each lesson.
Trained BLD educators were asked to conduct the BLD program in
their county/counties twice during the project period (2015–17).
Upon completion of the first BLD programs, feedback was solicited
from the BLD educators through a group discussion to query their
experience with the program, the systems for accessing program
materials, the role of CES Master food volunteers, and
recommendations for improving the program. Recommendations
were incorporated into the program prior to the second BLD. An
orientation to the updates to the BLD program was conducted in
the second year.
Evaluation data
Process and outcome data were collected to evaluate the program.
Process data included the number of targeted counties that
participated in the BLD and characteristics of participating/nonparticipating counties; BLD training evaluation, BLD participant
demographics and retention rates, type and number of community
partners; implementation fidelity; and FCS educator semistructured interviews at study conclusion to assess facilitators and
barriers to BLD implementation and intentions for future
programs.
Trained research personnel conducted participant assessments at
baseline and 12 weeks to evaluate program outcomes.
Assessments included anthropometrics (height and weight), A1C,
and pre- and post-program questionnaires. The A1C test, also
called hemoglobin A1C, can be used to diagnose type 2 diabetes
and pre-diabetes, and is a primary test for diabetes management4.
A1C measures the amount of glucose attached to hemoglobin in
the red blood cells and was reported as a percentage. Higher
blood glucose results in a greater amount of glucose bound to
hemoglobin. Because the lifespan of red blood cells is
110–120 days on average, A1C provides information about
glycemic control over the previous 3 months. This coincides with
the length of the BLD program, providing sufficient time for
lifestyle changes resulting in improved glycemic control to be

reflected in the A1C. For purposes of analysis, an A1C less than 7

these, 18 counties/incorporated cities were served by an FCS

was considered a metric of appropriate glycemic control for

extension educator with several counties served by a single

participants with diabetes based on the recommendations of the
American Diabetes Association in their Standards of Medical Care

educator. One educator served three counties, two educators
served two counties and one educator served a rural county and

in Diabetes for non-pregnant adults without significant

an incorporated city. This resulted in 12 FCS extension educators

hypoglycemia4 The A1CNow+ system is used to test A1C, which

eligible for participation in the project. All 12 educators agreed to

generates results in 5 minutes using capillary whole blood from a

conduct two BLD programs in the counties/incorporated cities

finger stick. The system is certified by the National
Glycohemoglobin Standardization Program, and is waived by the

they served during the project period. There were two exceptions.
One educator served three counties, so was only able to commit to

Clinical Laboratory Improvement Amendments due to its simplicity

conducting the program in two of these. Another educator served

and low risk of an incorrect result.

a county and incorporated city contained within the county. This

Questionnaires consisted of 47 questions that gathered
sociodemographic data and data on diabetes history, diabetes
self-management (five questions), dietary knowledge (three
questions), diabetes management (two questions), lifestyle
behaviors (five questions on nutrition and physical activity) and
diabetes lifestyle management self-efficacy (five questions). The
questionnaire was adapted from the Foods Beliefs Survey, a valid
and reliable tool for measuring nutrition behavior and physical
activity using social cognitive theory constructs28-31.
Program evaluation
The potential public health impact of the BLD was evaluated using
the RE-AIM framework24,25. This approach has been used to
evaluate diabetes self-management interventions26. The
components of the RE-AIM framework were applied as follows:
Reach (program participation, participant demographics and
retention), Efficacy (mean change in BLD outcome measures
including glycemic control, knowledge, lifestyle behaviors and selfefficacy), Adoption (educator participation rate), Implementation
(context, implementation fidelity, facilitators and barriers to
implementation), and Maintenance (educator intentions for future
programs, organizational support) was evaluated.
Descriptive statistics of the BLD participants in all programs were
calculated and compared to the population statistics for the
counties in which the programs were conducted. Statistical analysis
was conducted using the Statistical Package for the Social Sciences
v25 (IBM; https://www.ibm.com/products/spss-statistics). Paired
t-tests were used to evaluate change in anthropometrics, glycemic
control (A1C), diabetes self-management and dietary knowledge,
diabetes management and lifestyle behaviors (nutrition and
physical activity), and self-efficacy for participants that had both
pre- and post-program data. Mean composite scores for diabetes
self-management knowledge, dietary knowledge, and self-efficacy
were calculated for this purpose, with higher scores representing
higher levels of knowledge and self-efficacy.
Ethics approval
This study was approved by the Virginia Tech Institutional Review
Board, VT IRB #150771.
Results
Fifty-three of the 134 counties and incorporated cities in Virginia
were designated rural according to the 2013 RUCC codes. Of

educator agreed to conduct a program within the city, but recruit
for the program in the county as well.
All educators received training on the BLD program at the
beginning of the project. Results from satisfaction surveys
completed by the educators after the BLD training showed that all
12 attendees were satisfied with the training, felt it provided the
information and materials needed, and were confident in their
knowledge and capacity to conduct the program.
Process outcomes
Extension educators conducted 30 BLD programs during the
project period, with a total of 291 participants. Of these
participants, 169 self-reported that they had diabetes, 48 selfreported pre-diabetes, 44 reported neither, and 30 people did not
report their diabetic status. Programs had an average of nine
participants (range: 3–19) with an average age of 63 years
(21–90 years). The average retention rate, as defined as
participants returning for the final reunion session, was 58%
(range: 13–100%). Compared to the combined demographic
characteristics of the participating counties, there was a higher
proportion of women and people with college degrees in the BLD
programs. The racial make-up of BLD participants was also
different from the county demographics, with fewer white
participants, and a greater proportion of black participants in the
program. The one eligible county that did not conduct a program
(non-participating county) had a population that was
predominantly white, a lower percentage of college graduates, and
lower median income (Table 1). The BLD program was conducted
in 16 counties during the first half of the project.
Five counties did not conduct a second program. Reasons for not
conducting a second program varied, as did the location and
demographics of these counties. Two counties were unable to
provide a second program due to loss of the FCS extension
educator position. These counties were in far Southwest Virginia,
had a population that was predominantly white (94% and 99%),
and had the lowest median household incomes (US$26,204 and
US$28,296) of all of the counties. The ratio of staffing to
population was lower or equal to the mean of all counties (allcounties mean ratio=0.03; county ratios=0.02 and 0.03). One
county did not have enough interest from community members
despite broad advertising to conduct a second program. This
county was in Central Virginia, had a median income (US$40,776)
slightly higher than the average of all the counties
(mean=US$39,885), and a diverse population with 56% white and

50% African-American. The ratio of staffing to population was

to-population ratio equal to or higher than the mean of the

similar to that in other counties (0.03).

counties (0.03 and 0.05). In contrast to this, three of the original

The final two counties were served by the same extension

counties had substantial interest in the program and chose to
conduct the BLD three times, and an educator from an additional

educator, who did not conduct a second BLD program due to a
decision to prioritize her time in a different area. These counties
had relatively higher median incomes (US$43,435 and US$47,364),
had a predominantly white population (95% and 96%), and a staff-

rural county not included in the original project requested to be
trained on the BLD and implemented the program twice in the
second half of the project.

Table 1: Sociodemographic characteristics of participants in the Balanced Living with Diabetes programs with combined
characteristics of the 16 participating counties

Discussion group and educator interview findings
Principal findings from the discussion conducted with educators
after completion of their first BLD program were that there was a
need for recruitment materials for the program, and for
communication materials for ongoing contact and reinforcement
of key messages with participants. Two educators who had
difficulty recruiting participants indicated that commonly used
recruitment methods for extension programs were less successful
for this disease-specific program. Educators found relative success
by advertising through faith-based organizations, and two
identified senior nutrition sites as a good site for recruitment. In
addition, to maintain participant engagement, educators
highlighted a need for communication with program participants
in the 8-week period before the reunion session. In response to
these comments, the research team created marketing materials
for print and multimedia use. The materials were created with
input from the BLD educators. A draft of the marketing material
was created (flier and social media post) and distributed to the
BLD educators. Input from the BLD educators was incorporated in
the final material. BLD educators were able to adapt the materials
to their target audience. In addition, the team developed an
8-week communication plan with concomitant communication
disease-specific materials that could be distributed weekly to
participants via email or postal service.
During the discussion, all but one of the educators indicated that
they used extension volunteers called master food volunteers to
assist in the food demonstration component of the program
sessions. A web-based continuing education module was

developed in the first year of the project to train master food
volunteers planning to assist educators with food demonstrations
for the BLD program. The training module is web-based with
audio-recorded lessons and post-lesson self-assessments. The
process of its development is described elsewhere32. There was
unanimous agreement among the educators that master food
volunteers were very helpful to the sustained conduct of the BLD
program. They assisted primarily with the food demonstrations
associated with each lesson. When asked about the utility of the
food demonstrations as part of the BLD program, all educators felt
participants enjoyed and were interested in the information
presented through the food demonstrations. One educator
commented that some of the recipes did not lend themselves to
effective demonstration. In response to this, the research team
gave educators the option to go beyond the recipes that are part
of the BLD program materials and use recipes from a diabetes
cookbook given to participants at the final reunion lesson33.
Semi-structured interviews were conducted with extension
educators after completion of the second BLD program at the
conclusion of the project. Nine of the 12 extension educators who
participated in the project provided feedback through these
interviews. Two educators were no longer employed with VCE, and
one educator declined to be interviewed despite repeated
solicitations. The themes and recommendations resulting from the
extension educator interviews fit into two categories.
Program facilitators:

The program requirement of having a registered dietitian

interns as co-facilitators for the BLD. This provided a rich

nutritionist or certified diabetes educator provide the

experience for the interns in community nutrition education, and a
consistent source of qualified educators for the BLD in two

diabetes and health-related information as part of the
program was helpful. In general, FCS extension educators did
not have a clinical background, and did not feel qualified to
provide medical-related instruction.
Master food volunteers were very useful. They conducted
food preparation for the food demonstrations, and some
conducted the food demonstration and related food
preparation and safety information to the participants. This

underserved communities. The second was a formal relationship
between VCE, a healthcare system, and a local Area Agency on
Aging to provide the BLD program in their senior nutrition sites.
The Area Agency on Aging provided funding to cover the material
costs of the program, the healthcare system provided a certified
diabetes educator as co-facilitator, and VCE provided the program

allowed educators to dedicate their time to facilitate the

to their clients with diabetes. The third model was a collaboration
between a local hospital rehabilitation center and VCE for the

lessons and manage program logistics.

conduct of the BLD program in their center. The hospital system

The food demonstrations were engaging and promoted

provided the certified diabetes educator, location, and patient

active learning. Educators indicated that choosing recipes

referrals to the program, and the VCE educator conducted the

culturally acceptable to the audience was important.

program.

Barriers to program sustainability:
Finding a registered dietitian nutritionist or certified diabetes
educator to co-facilitate the program was the most difficult
task. Developing systems for consistent access to these
professionals was identified as important to program
sustainability.
Cost of the program is relatively high for the target audience
of extension educators. Sustainable funding for program
materials to ensure program access to all was identified as an
important issue.
Broader awareness of the program being offered by VCE
would help support sustained program attendance. There is a
need for effective marketing systems that reach individuals
most in need of the program. A system for referral of
patients from healthcare providers to the program was
identified as a need.
All educators were able to engage a variety of local collaborators
to support the program, and had ideas for additional
collaborations. Collaborating organizations included local hospital
systems (six counties), local departments of health (two counties),
local Area Agencies on Aging (two counties), a dietetic internship
program, a local grocery store chain, the YMCA, a religious
organization, community college, and public library (one county
each).
Three models of collaboration to increase program sustainability
showed promise. The first was a collaboration with a state
university dietetic internship program that provided dietetic

Program outcomes
A total of 169 program participants had both pre-program and
post-program data, and were included in the outcome analysis.
One-hundred had diabetes, 47 had pre-diabetes, and 22 were
caregivers or family of a person with diabetes. The program
resulted in significant improvements in glycemic control, diabetes
self-management and healthy lifestyle behaviors, and self-efficacy.
The greatest improvement of glycemic control was seen in those
with poorer control at the beginning of the program.
Twenty-two percent (n=14) of participants with poorly controlled
diabetes (defined as A1C≥7.0) reduced their A1C into the clinical
goal range of <7.0. There was a significant reduction in A1C for all
participants with diabetes determined by having a baseline A1C of
6.5 or greater (mean reduction=0.345±1.013; p=0.001). Greater
reduction in A1C was seen in participants with a baseline A1C≥7.0
(mean reduction=0.384±1.182; p=0.014). Twenty-three percent
(n=11) of participants with pre-diabetes, determined by having a
baseline A1C between 5.7 and 6.4, reduced their A1C into the
normal range of <5.7. Of significance, 14% (n=21) of participants
with either diabetes or pre-diabetes had a clinically significant
reduction in their A1C (reduction of ≥1.0). Although the BLD
program is not specifically designed to result in weight loss, this is
often an outcome of the change in diet and physical activity
recommended in the program. Sixty-one percent (n=103) of the
BLD participants providing follow-up data lost weight, with an
average weight loss of 2.71% of body weight (5.4±6.3;
range=900 g–20 kg) (Table 2).

Table 2: Program outcomes: change in A1C and weight in Balanced Living with Diabetes participants†

Changes in health behaviors, knowledge, and self-

knowledge and behaviors also improved significantly, as did

efficacy: Significant improvements occurred in diet and physical
activity behaviors, including an increase in the daily portions of
fruits and vegetables and whole grains, use of the plate method as
a tool for diet management34, and days a week of at least
30 minutes of physical activity (Table 3). Diabetes self-management

dietary knowledge. Importantly, participants reported a significant
increase in self-efficacy to implement the diabetes selfmanagement recommendations made during the program
(Table 3).

Table 3: Program outcomes: change in behavior, knowledge, and self-efficacy of participants in the Balanced Living with
Diabetes program

Discussion
The high prevalence of type 2 diabetes and the looming expansion
of the proportion of the US population who will develop the
disease requires a multi-sector response. As an increasing number
of the US population are affected by diabetes, effective healthcare
approaches that address diabetes management at the population
level are urgently needed5. Population-based diabetes care
coordination by multidisciplinary care teams improves quality of
care, patient outcomes, and overall population health; however,
this model has rarely been tested with community service
providers as part of the care team6,7. Effective diabetes care teams
should include a range of providers across clinic and community
settings that provide the diabetes self-management education and
support required for adequate disease management8.
The CES is a nationwide network of community education
providers that has chronic disease prevention and management as

a priority program area. The goal of the project reported here was
to harness the educational resources of VCE to provide effective,
sustained lifestyle management education to people with type 2
diabetes in resource limited-rural communities. The process and
outcome evaluation of the implementation of the BLD program by
Virginia extension educators resulted in the development of
supporting materials and systems important to program
sustainability and effectiveness, identified three models of
collaboration for program sustainability, and indicated that the
program is highly acceptable and effective at improving diabetes
self-management by program participants.
The individuals reached through the BLD programs were overrepresented in minority groups and women, and underrepresented by men and those at the lowest education levels.
Additionally, participants were not exclusively people with
diabetes, but included those with pre-diabetes, family members of
people with diabetes, and persons with a family history of the

disease who hoped to reduce their risk. This is partially due to the

difficulty in having regular access to a registered dietitian

normal recruitment policies and practices of VCE that distribute

nutritionist or certified diabetes educator as co-facilitator, covering

recruitment materials to the public and do not exclude anyone
from programs and resources offered in community. To focus

program costs, and recruitment of priority populations for
participation. Three collaborations formed by extension educators

recruitment to reach the people most at need for the program,

in the conduct of the BLD program that show promise in

recruitment materials with targeted messages were developed,

addressing these difficulties were described:

and key locations and methods for distribution in areas with high
diabetes prevalence and risk were identified (Area Agencies on
Aging, healthcare facilities). Furthermore, efforts to establish direct
referral systems from healthcare providers to the BLD programs
are under way.

Linking the BLD with a local dietetic internship program
ensured availability of a dietetic intern to co-facilitate the
program and was mutually beneficial to both programs. The
model is being expanded to other areas where dietetic
internship programs exist.

The program is effective at improving glycemic control and

In order to ensure equitable access to VCE programs, these

changing lifestyle behaviors. Over a quarter of attendees with

are offered either free of charge or at a nominal cost.

diabetes who returned for the reunion session had a significant
improvement in their glycemic control. This is as a result of the

Because Area Agencies on Aging have a responsibility to
provide evidence-based chronic disease education to their

changes in diet, physical activity, and self-management behaviors

patrons and have a funding stream for this, combining the

in BLD participants. Because the BLD program is a group-based
diabetes lifestyle management program offered in community to
the general public, a target A1C of less than 7.0 was used as the
metric for adequate glycemic control. This is based on the
recommendations of the ADA Standards of Medical Care in
Diabetes4.

resources of the two organizations to address their aligned
goals enhances the effectiveness and sustainability of each.
Conducting programs at Area Agencies on Aging is also an
effective way of accessing older adults, who have a higher
prevalence of diabetes and may lack transportation or other
resources required for participation in other existing
community or hospital-based programs. Engaging the local
healthcare provider in the education provided by the Area
Agencies on Aging and VCE collaborative affords the
additional opportunity to link participants to a primary care
provider if they do not already have one.
Conducting the BLD program in a community wellness center
that is used as a resource by local physicians and patients is a
model for increasing program awareness, accessibility, and
patient referrals by physicians.

The American Diabetes Association standards encourage a patientcentered approach to setting treatment goals and intensity of
glycemic control based on several factors including risks
associated with hypoglycemia, disease duration, life expectancy,
established vascular complications and comorbidities, and patient
preference, among others4. Better glycemic control is associated
with reduced rates of development and progression of
microvascular complications in both type 1 and type 2 diabetes,
and landmark trials have been conducted to test the effects of
near normalization of blood glucose on cardiovascular outcomes
in individuals with long-standing type 2 diabetes and
cardiovascular disease35-40. The intense efforts required to achieve
the more stringent glycemic goals, and findings of increased
mortality in the Action to Control Cardiovascular Risk in Diabetes
(ACCORD) trial, have warranted caution in applying the stricter
glycemic goals4.
Beyond these tangible outcomes, anecdotal evidence in the form
of participant testimonials show that people enjoy the program
and would like to have ongoing supportive sessions. Extension
educators also expressed personal satisfaction from the impact the
program had on participants behavior and health. This has driven
adoption and maintenance of the program by VCE educators. Of
the nine educators that conducted two BLD programs during the
project, seven continue to conduct the program. The two
educators who are not conducting the program are no longer
working with VCE in those counties. In addition, four educators
that were not involved in the original project requested training,
and are now conducting the program in their counties. The slow
process for replacing FCS extension educators who leave the
service poses a challenge to health program sustainability within
VCE.
Significant barriers to program maintenance included the

Linking the needs of patients in the healthcare setting with
community education and support resources is an important
component of comprehensive care models, like the Chronic Care
Model and the Expanded Care Model5,41,42. These models use a
systematic approach to restructuring medical care to create
partnerships between health systems and communities. The
Expanded Care Model includes elements of population health
promotion that emphasize prevention, social determinants of
health, and enhanced community participation. Although there are
examples of community-level partnerships pooling human and
fiscal resources to provide diabetes management services43-46,
there is a need for more information about the community
resources component of these models47.
The present study was limited in scale, lacking a sufficiently large
sample size to draw robust statistical conclusions about the impact
of the BLD program. Having said that, a significant mean reduction
in A1C was demonstrated, particularly among those with poor
glycemic control at the beginning of the program. In addition,
significant changes in self-reported health behaviors, diabetes
knowledge, and self-efficacy in the self-management of diabetes
were demonstrated. Future research should be conducted with a
larger sample size, and validation of the modified diabetes
behavior, knowledge, and self-efficacy survey.

The CES is a national network of community educators in the USA

Healthcare organizations and diabetes care specialists serving

well positioned to serve as an effective partner for the provision of

under-resourced rural communities should seek to create

chronic disease education in general, and diabetes education and
lifestyle management specifically. Public–private partnerships

partnerships with community-based organizations as part of their
comprehensive care model for their patients with diabetes.

between providers and community organizations are needed to

National organizations providing public health education, such as

address barriers to diabetes care and to provide culturally

CES, are available in almost every community and are natural

appropriate community-based services (eg lifestyle self-

partners for this purpose. These organizations have the local

management classes, cooking classes and exercise programs)
particularly for underserved populations and communities47. This

presence, networks, and cultural understanding to provide
ongoing support for patients with diabetes. Combining the

study demonstrated that CES can effectively implement an

knowledge and resources of healthcare and community

evidence-based diabetes lifestyle-management program, the BLD,

organizations through effective systems will improve diabetes

in underserved communities through collaboration with a variety

management and outcomes.

of community partners. Included among the partners were those
providing healthcare and social service support to the most

Acknowledgements

vulnerable. Future research will focus on implementation strategies
to enhance the BLD program retention and effectiveness, efficacy
of care coordination models and systems between the CES and
healthcare partners, and the effectiveness of these models at
improving diabetes self-management practices and health
outcomes.

We thank the extension educators who conducted the Balanced
Living with Diabetes program in their service communities and
provided valuable information about the implementation of the
programs. The study was conducted through funding from the
National Institute of Food and Agriculture/USDA
(#2015-46100-24197).

Conclusion

REFERENCES:
1 Centers for Disease Control and Prevention. National diabetes
statistics report, 2020. 2020. Available: web link (Accessed 15
December 2020).
2 Rowley WR, Bezold C, Arikan Y, Byrne E, Krohe S. Diabetes 2030:
insights from yesterday, today, and future trends. Population
Health Management 2017; 20(1): 6-12. DOI link, PMid:27124621
3 National Institute of Diabetes and Digestive and Kidney Diseases.
Type 2 diabetes. Available: web link (Accessed 15 December 2020).
4 American Diabetes Association. Classification and diagnosis of
diabetes: standards of medical care in diabetes – 2020. Diabetes
Care 2020; 43(S1): S14-S31. DOI link, PMid:31862745
5 Barr VJ, Robinson S, Marin-Link B, Underhill L, Dotts A,
Ravensdale D, et al. The Expanded Chronic Care Model: an
integration of concepts and strategies from population health
promotion and the Chronic Care Model. Healthcare Quarterly
2003; 7(1): 73-82. DOI link, PMid:14674182
6 Wagner EH. The role of patient care teams in chronic disease
management. British Medical Journal 2000; 320(7234): 569-572.
DOI link, PMid:10688568
7 Rushton S. The population care coordination process.
Professional Case Management 2015; 20(5): 230-238. DOI link,
PMid:26241622
8 Schmittdiel JA, Gopalan A, Lin MW, Banerjee S, Chau CV, Adams
AS. Population health management for diabetes: health care
system-level approaches for improving quality and addressing
disparities. Current Diabetes Reports 2017; 17(5): 31. DOI link,
PMid:28364355
9 U.S. Cooperative Extension Service. Cooperative Extensions'
National Framework for Health and Wellness. 2014. Available: web

link (Accessed 2 May 2017).
10 Centers for Disease Control and Prevention. Diabetes data and
statistics. Available: web link (Accessed 21 May 2021).
11 Virginia Department of Health. Burden of diabetes in Virginia
2017–2018. Available: web link (Accessed 1 November 2019).
12 County Health Rankings & Roadmaps. Virginia. 2019. Available:
web link (Accessed 24 October 2019).
13 Bolin JN, Bellamy GR, Ferdinand AO, Vuong AM, Kash BA,
Schulze A, et al. Rural Healthy People 2020: new decade, same
challenges. Journal of Rural Health 2015; 31(3): 326-333. DOI link,
PMid:25953431
14 O'Connor A, Wellenius G. Rural-urban disparities in the
prevalence of diabetes and coronary heart disease. Public Health
2012; 126: 813-820. DOI link, PMid:22922043
15 Hale NL, Bennett KJ, Probst JC. Diabetes care and outcomes:
disparities across rural America. Journal of Community Health 2010;
35: 365-374. DOI link, PMid:20386968
16 Dugani SB, Mielke MM, Vella A. urden and management of type
2 diabetes in rural United States. Diabetes Metabolism Research
and Reviews 2020; 25 September: e3410. DOI link, PMid:33021052
17 Ferdinand AO, Akinlotan MA, Callaghan T, Towne Jr SD, Bolin J.
Diabetes-related hospital mortality in the U.S.: a pooled crosssectional study of the National Inpatient Sample. Journal of
Diabetes and its Complications 2019; 33(5): 350-355. DOI link,
PMid:30910276
18 U.S. Department of Health and Human Services. Healthy people
2010. 2nd Edn. Washington, DC: U.S. Government Printing Office,
2000.
19 Rosenblatt RA, Baldwin LM, Chan L, Fordyce MA, Hirsch IB,

Palmer JP, et al. Improving the quality of outpatient care for older

activity intervention: social support, self-efficacy, outcome

patients with diabetes: lessons from a comparison of rural and

expectations and self-regulation in the Guide-to-Health Trial.

urban communities. Journal of Family Practice 2001; 50(8):
676-680.

Journal of Health Psychology 2010; 15(1): 21-32. DOI link,
PMid:20064881

20 Saag KG, Doebbeling BN, Rohrer JE, Kolluri S, Peterson R,

32 Jiles KA, Chase M, Hosig K, Wenzel S, Schlenker E, Rafie C.

Hermann ME, et al. Variation in tertiary prevention and health
service utilization among the elderly. The role of urban-rural

Developing a master food volunteer continuing education
program: a model for volunteer capacity building. Journal of

residence and supplemental insurance. Medical Care 1998; 36(7):

Extension 2019; 57(2): 2RIB10.

965-976. DOI link, PMid:9674615
21 Massey CN, Appel SJ, Buchanan KL, Cherrington L. Improving
diabetes care in rural communities: an overview of current
initiatives and a call for renewed efforts. Clinical Diabetes 2010;
28(1): 20-27. DOI link
22 Befort CA, Nazir N, Perri MG. Prevalence of obesity among
adults from rural and urban areas of the United States: findings
from NHANES (2005–2008). Journal of Rural Health 2012; 28(4):
392-397. DOI link, PMid:23083085
23 Rutledge SA, Masalovich S, Blacher RJ, Magon M. Diabetes selfmanagement education programs in nonmetropolitan counties –
United States, 2016. Morbidity and Mortality Weekly Report
Surveillance Summary 2017; 66(SS-10): 1-6. DOI link,
PMid:28448482
24 Glasgow RE, Vogt TM, Boles SM. Evaluating the public health
impact of health promotion interventions: the RE-AIM framework.
American Journal of Public Health 1999; 89(9): 1322-1327. DOI
link, PMid:10474547
25 Glasgow RE, McKay HG, Piette JD, Reynolds KD. The RE-AIM
framework for evaluating interventions: what can it tell us about
approaches to chronic illness management? Patient Education and
Counseling 2001; 44: 119-127. DOI link
26 Glasgow RE, Nelson CC, Strycker LA, King DK. Using RE-AIM
metrics to evaluate diabetes self-management support
interventions. American Journal of Preventive Medicine 2006; 30(1):
67-73. DOI link, PMid:16414426
27 USDA Economic Research Service. Rural-Urban Continuum
Codes. 2019. Available: web link (Accessed 20 September 2019).
28 Anderson E, Winett R, Wojcik J, Winett SG, Bowden T. A
computerized social cognitive intervention for nutrition behavior:
direct and mediated effects of fat, fiber, fruits, and vegetables, selfefficacy and outcome expectations among food shoppers. Annuals
of Behavioral Medicine 2001; 23(2): 88-100. DOI link,
PMid:11394559
29 Anderson ES, Wojcik JR, Winett RA, Williams DM. Socialcognitive determinants of physical activity: the influence of social

33 Miller Johnson M, Shafer J (Eds). Diabetes Meals by the Plate.
New York, NY: Houghton Mifflin Harcourt, 2014.
34 Brown MD, Lackey HD, Miller TK, Priest D. Controlling calories –
the simple approach. Diabetes Spectrum 2001; 14(2): 110. DOI link
35 Diabetes Control and Complications Trial Research Group,
Nathan DM, Genuth S, Lachin J, Cleary P, Crofford O, et al. The
effect of intensive treatment of diabetes on the development and
progression of long-term complications in insulin-dependent
diabetes mellitus. New England Journal of Medicine 1993; 329(14):
977-986. DOI link, PMid:8366922
36 Diabetes Control and Complications Trial/Epidemiology of
Diabetes Interventions and Complications Research Group, Lachin
JM, Genuth S, Cleary P, Davis MD, Nathan DM. Retinopathy and
nephropathy in patients with type 1 diabetes four years after a trial
of intensive therapy. New England Journal of Medicine 2000;
342(6): 381-389. DOI link, PMid:10666428
37 UK Prospective Diabetes Study (UKPDS) Group. Intensive
blood-glucose control with sulphonylureas or insulin compared
with conventional treatment and risk of complications in patients
with type 2 diabetes (UKPDS 33). Lancet 1998; 352(9131):
837-853. DOI link
38 Duckworth W, Abraira C, Moritz T, Reda D, Emanuele N, Reaven
PD, et al. Glucose control and vascular complications in veterans
with type 2 diabetes. New England Journal of Medicine 2009;
360(2): 129-139. DOI link, PMid:19092145
39 ADVANCE Collaborative Group, Patel A, MacMahon S, Chalmers
J, Neal B, Billot L, et al. Intensive blood glucose control and
vascular outcomes in patients with type 2 diabetes. New England
Journal of Medicine 2008; 358(24): 2560-2572. DOI link,
PMid:18539916
40 Ismail-Beigi F, Craven T, Banerji MA, Basile J, Calles J, Cohen
RM, et al. Effect of intensive treatment of hyperglycaemia on
microvascular outcomes in type 2 diabetes: an analysis of the
ACCORD randomised trial. Lancet 2010; 376(9739): 419-430. DOI
link
41 Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J,

support, self-efficacy, outcome expectations, and self-regulation
among participants in a church-based health promotion study.
Health Psychology 2006; 25(4): 510-520. DOI link, PMid:16846326

Bonomi A. Improving chronic illness care: translating evidence into
action. Health Affairs (Millwood) 2001; 20(6): 64-78. DOI link,
PMid:11816692

30 Anderson E, Winett R, Wojcik J. Self-regulation, self-efficacy,
outcome expectations, and social support: social cognitive theory
and nutrition behavior. Annals of Behavioral Medicine 2007; 34(3):
304-312. DOI link, PMid:18020940

42 Wagner EH, Davis C, Schaefer J, Von Korff M, Austin B. A survey
of leading chronic disease management programs: are they
consistent with the literature? Managed Care Quarterly 1999; 7(3):
56-66.

31 Anderson E, Winett R, Wojcik J, Williams DM. Social cognitive
mediators of change in a group randomized nutrition and physical

43 Piatt GA, Orchard TJ, Emerson S, Simmons D, Songer TJ, Brooks
MM, et al. Translating the chronic care model into the community:

results from a randomized controlled trial of a multifaceted

results of a randomized controlled trial. Diabetes Education 2010;

diabetes care intervention. Diabetes Care 2006; 29(4): 811-817.

36(2): 301-309. DOI link, PMid:20200284

DOI link, PMid:16567820

46 Liebman J, Heffernan D, Sarvela P. Establishing diabetes self-

44 Siminerio LM, Piatt GA, Emerson S, Ruppert K, Saul M, Solano F,

management in a community health center serving low-income

et al. Deploying the chronic care model to implement and sustain

Latinos. Diabetes Education 2007; 33(S6): 132S-138S. DOI link,

diabetes self-management training programs. Diabetes Education
2006; 32(2): 253-260. DOI link, PMid:16554429

PMid:17620392

45 Piatt GA, Anderson RM, Brooks MM, Songer T, Siminerio LM,

and diabetes management in US primary care settings: a

Korytkowski MM, et al. 3-year follow-up of clinical and behavioral
improvements following a multifaceted diabetes care intervention:

systematic review. Prevention of Chronic Disease 2013; 10: 120180.
DOI link, PMid:23428085

47 Stellefson M, Dipnarine K, Stopka C. The Chronic Care Model

This PDF has been produced for your convenience. Always refer to the live site https://www.rrh.org.au/journal/article/6620 for the
Version of Record.

