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ABSTRACT

Introduction: Diabetes mellitus type II is a growing concern in the USA, with 6% of the population diagnosed with diabetes and
another 5% having pre-diabetes. The prevalence of diabetes is 17% higher in rural areas than in central cities. Adult diabetics living
in rural areas often see negative outcomes related to their limited access to care, cultural barriers, and lack of educational resources.
This article seeks to evaluate best evidence-based strategies directed at improving diabetic outcomes of rural populations through
hemoglobin A1C (HbA1C) reductions.

Method: A search of Medline, CIHNAL, PubMed, and Sage Pub was undertaken. The search was structured around the following
key terms: adult, diabetes, education, hemoglobin alc, and rural. The search limits were set to English-language publications between
2004 and 2012 in industrialized countries. Only articles from scholarly, peer-reviewed publications were considered. Literature that
used an inpatient setting, focused on children or adolescents, and did not meet any inclusion criteria were excluded from this
review.

Results: A total of 15 articles met the selection criteria from the 1819 citations sourced from the search. After reviewing the
sources, nutritional patient education, motivational counseling and lifestyle modifications were found to be the most influential
factors that favorably changed measurable outcomes for this population. Education for providers did not have an appreciable effect
on patient outcomes.

Conclusion: This review adds to the literature by outlining best-practice guidelines for evidence-based practice based on current
research. Primary care providers in rural areas should encourage their patients to actively participate in diabetes education when

possible, and provide this education in a culturally competent manner.
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Introduction

Diabetes mellitus type II (diabetes) is a worldwide problem
and was the seventh leading cause of death in the USA in
2007". This number is likely underrepresented due to deaths
from secondary effects of diabetes. Being diagnosed with
diabetes doubles the mortality risk when compared with the
risk of patients without diabetes. Direct and indirect costs for
diabetes are estimated to be US$174 billion annually.
Diabetes is a debilitating disease which affects most major
body systems, including circulatory, nervous, reproductive,
urinary, and intcgumcntaryz. Major complications from
diabetes include stroke, heart disease, hypertension,
blindness and eye problems, kidney disease, amputations,
nervous system disease, and dental disease'. Diabetes is a
growing concern in the USA, with 6% of the population
diagnosed with diabetes and another 5% having pre—diabetesz.
The prevalence of diabetes is 17% higher in rural areas than
in central cities’. Surveys of state and local rural health
leaders showed diabetes is considered a priority area in rural
health®. Diabetes, heart disease, and stroke are considered

equally significant medical concerns in rural populationsg.

Members of rural communities comprise an increasing
number of diabetic patients with poorer outcomes than those
living in urban communities. Rural patients make fewer visits
to doctors and are less likely to receive adequate care after a
hospital stayz. Studies in both the USA and Canada have
shown that rural communities receive inadequate diabetic
care compared to that described in the guidelines developed
by the American Diabetes Association (ADA)*. In addition to
inadequacy of care, individuals with diabetes who live in rural

areas are less likely to report diabetes-associated morbidities’.

The ADA recommends routine physician visits, hemoglobin
A1C (HbAI1C) testing, professional foot exams and dilated
eye exams for all persons diagnosed with diabetes®. Studies
conducted on diabetic persons living in rural and underserved
areas have demonstrated disparities in meeting ADA

recommendations for diabetics’. Those with diabetes in rural

communities are diagnosed later in the disease than urban
communities, which leads to more complications from

. . 3
disease progressmn .

In Rural Healthy People 2010, diabetes was the third-highest
rural health concern after access to care, and stroke and heart
disease’. In all four US Census Bureau designated regions in
the USA, diabetes was ranked among the top five priorities.
The south ranked diabetes a higher priority than the other
three regions. The prevalence of diabetes in developed rural
communities is higher than that of underdeveloped rural
communities. US Census projections have predicted that by

2050 the prevalence of diabetes will double’.

There is an estimated 17% higher prevalence of diabetes in
rural versus urban communities. Some of the disparities are
rooted in farther distances to clinics, financial restrictions,
mistrust, cultural barriers, language difficulties, and health
illitcracyé. The challenge resides in providing the members of
these underserved communities the access to care and
diabetic education in a cost-effective manner. By doing these
things, adequate glycemic control can be achieved to decrease
the burden of diabetes and reduce morbidity and mortalityé.
Research was conducted to identify the best evidence-based
strategies directed towards improving diabetic outcomes of

rural populations by reducing HbA1C.

Methods

For the purpose of this review, rural is defined using the
US Department of Health and Human Services
guideline: all populations not residing in an urban area.
Adult diabetics are those patients older than 18 years
who have been diagnosed with diabetes by a healthcare

provider.
Inclusion and exclusion criteria

For literature to be included in the review, studies must have

been conducted in an outpatient setting, been published in
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the English language, have utilized a rural population, have a
primary focus on adults, and have been published within the
past 8 years.

Literature that used an inpatient setting, focused on children or
adolescents, focused on pregnancy-related diabetes, published in a
language other than English and literature that did not meet any

inclusion criteria was excluded from the review.
Search strategy

The review focussed on diabetes care for older adults in rural
populations, therefore the literature search was conducted
using the following key terms: diabetes, adult, education,
hemoglobin A1C and rural. Scholarly databases that were used
include CINAHL, PubMed, Medline, and Sage Pub. Using
these search engines, with the key terms and using the
inclusion and exclusion criteria, returned 15 articles for

review.

Results

Search

The combined searches from Medline, CIHNAL, PubMed,
and Sage Pub yielded 1819 articles that referenced the key
terms. Titles of the articles were reviewed for relevance to
the subject, which narrowed the list to 52 articles. Abstracts
of the remaining articles were read, further narrowing the
selection to 23. The remaining articles were read in full, and

15 of these were selected for the final review.
Interventional themes

Four interventional themes resonating throughout the
literature are shown to lower HbAIC scores: lifestyle
modifications, motivational counseling, nutritional education
for patients, and education for providers. The literature
presented is grouped by these themes of interventions. Some
studies are discussed multiple times under the different

groups .

Lifestyle modification: Lifestyle modifications are very
important when trying to reduce one’s HbA1C. In a study of
rural Latino patients, education on lifestyle modification was
provided through video presentations, verbal explanations,
and written material. It is important to provide not only
written material, but verbal material as well. This is even
more pertinent in rural populations where illiteracy is
highest. Lifestyle modifications that were discussed include
smoking cessation and exercise for 30 minutes, three times
per week. At the conclusion of the study, HbA1C scores of
participants decreased by 0.5% or more in 71% at 6 months,
63% at 12months, 57% at 18 months, and 64% at
24 months®.

Another study focused on lifestyle modification of moderate
weight loss and a minimum of 150 minutes of physical
activity per week to reduce HbAI1C scores. The results
showed HbA1C was reduced by up to 1.6 points for these

participantsg.

Motivational counseling: Studies by Hawkins'® and
Samuel-Hodge et al'" have shown motivational counseling
decreases HbAIC levels in diabetic patients in rural
areas. Motivational counseling consists of counseling visits,
group sessions, phone contacts, postcards reflecting on
experiences, discussing problem solving, and encouraging
participants. Consistent counseling and follow-up are the
keys to success for lowering HbA1C. Motivational counseling
is an intervention that reduces HbA1C levels, as long as the

. . 10,11
patient has access to the appropriate resources .

Nutritional education for patients: Nutritional
education is essential in HbA1C score reduction. Education
including portion sizes and healthy alternative cooking
methods was given to participantsg’lz. Other elements in
these educational classes included how to choose low-fat
foods using the diabetes food pyramid and practical strategies
for reducing fats'?. Brewer-Lowery et al” found those who
had a more structured approach to their diet, like limiting
food consumption, had a better glycemic control than those
who did not. Using these dietary strategies, HbA1C levels
were reduced by 1 .0%",
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Table 1: Quality assessment levels of evidence according to the John Hopkins Nursing evidence-based practice model

Evidence in this
category is
obtained from a
non-
experimental
study, qualitative
study, or meta-
synthesis.

Glycemic control was the standard used to measure results in one of
these research studies.

Meeting behavior goals was the standard used to measure results in
one of these studies.

Patients who were taught to limit food consumption and monitor
blood glucose regularly had better glycemic control.

Patients who received education via telemedicine to improve
behavior showed 68% rated their behavior goals as improved or met.
Proper injection of insulin and daily foot care are two of these goals.

ey qe T
and guidelines
Evidential Number of Summary of findings Overall quality
strength studies
Level I: 6 All studies used reduction in HbA1C as the gold standard in Moderate to high:
validating the effectiveness of the intervention.
Evidence in this Five studies were randomized controlled trials. nglh stufdles}ll‘eporte;l a P}:)Wﬂ
category is analysis for the sample, the
g Y One study was an experimental study with pre- and post- Y‘ . pie,
obtained from an . / descrlptlon of methods
. intervention results. A L.
experimental ) ) ) ) . ) B permitted replication, a
study or A registry for diabetic patients to highlight services due at each visit, validated and reliable outcome
. education for care providers and education for diabetic patients was
randomized measurement tool was used
controlled trial. shown to reduce HbATC levels. and the raters were blinded to
Motivational interviewing, including reflection on experiences, participant group allocation.
engaging in problem solving and answering clinical questions over a
6-month period, reduced HbA1C levels.
Lifestyle interventions such as counseling visits, group sessions,
phone contacts, and postcards were shown to reduce HbA1C levels
in two studies.
Nurse-led diabetes self-management education showed a significant
reduction in HbA1C levels.
Level II: 7 All studies used reduction in HbA1C as the gold standard in Moderate:
validating the effectiveness of the intervention.
EVlanCC‘ln this Education of healthcare providers and patients by a certified diabetes M‘ode‘rat'e studies showed clear
Citegorzi 1fs educator showed a reduction in HbA1C levels. criterladfor how (tlhe slamf;k;lwas
obtained from a . . . selected, major details of the
. A Staged Diabetes Management standard of care for physicians and » Yy .
pre-experimental . - . . methods were described, a
] nurses to follow and a Diabetes Self-Management Education program . .
or quasi- . . . . valid and reliable outcome
) for patients was created. Implementation of these two programs
experlmental o . measurement tool was used
showed a reduction in HbA1C levels. . .
study that lacked and potential rater bias was
Lo A web-based provider education system was utilized. There was no .
randomization or . limited.
reduction of HbA1C levels noted.
control groups.
An electronic patient care registry system was created which
monitored care management, established group education visits and
utilized a patient recall system. The use of these three interventions
showed a decrease in HbA1C levels.
Nursing case management and culturally sensitive diabetes education
involving the patient and patient family was shown to decrease
HbA1C levels.
Home visits, clinic appointments and mobile health clinic vans were
the settings for video and oral presentations and visual
demonstrations of lifestyle modifications and nutritional education
for diabetic patients. This showed a decrease in HbA1C levels.
Level III: 2 Low to moderate:

Low studies had a small
convenience sample (n<10),
no attempt was made to
control relevant confounders,
the methods were not
adequately described, data
collection did not used a
validated measure and there
was potential rater bias.
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Another tool implemented is the use of educational materials
provided to patients. One of the materials, the ‘ABCs of
diabetes” (HbAIC, blood pressure, and low-density
lipoprotein cholesterol values) was mailed to participants in a
study conducted by Dettori et al'. By reviewing this
material, participants achieved up to a 0.5% reduction in
HbA1C™.

Provider-led discussions are another educational tool to
lower HbA1C scores. From education workshops to nurse-
led discussions, these interventions involved patients talking
about their personal experiences to help others in the
group“‘ls. Televisits  (online  discussions) were also
implemented with nurse and dietician educators using goal-
setting for behavior change to lower HbA1C'. All of these
provider-led discussions had great success, with a reduction
up to 0.7% in HbA1C scores"®.

Education for providers: Literature has shown a
reduction in HbA1C scores when the providers themselves
are more educated in diabetes management. A rural study in
Montana showed providers were not well educated on the
guidelines for diabetes care and management. Because of this,
a diabetes educational program was established for providers
through the ADA, which reduced HbAIC by 0.5%";
however, this study may be unique. Estrada et al'"” found no
improvement in HbA1C scores when utilizing a web-based
education system for primary care physicians using continuing

education programs and performance feedback.

Research also found that establishing a diabetes registry or
redesigning the healthcare delivery system has improved

14,1813 1" found that when

patients” HbA1C scores . Dettori et a
setting up registries for diabetic patients to support ongoing
patient care, with highlight services that were due at each
visit (eg counseling and patient education), HbA1C scores
dropped 0.5%. Siminerio et al'”® also found when redesigning
the delivery system of patient care that providers improved
adherence to the ADA guidelines, and their patients showed
an improvement in HbAIC scores. By adding these

technological strategies, primary care providers can use their

time and resources more appropriately to help manage their

diabetic patients.

Discussion

This integrative review’s purpose is to evaluate best evidence
outcome strategies directed at improving diabetic outcomes
of rural populations through HbA1C reductions. Reduction
in HbA1C levels was used to quantitatively identify favorable
results for diabetic patients. More than one method was
found to produce these results; however, education was key

in each method.

Education in many forms was found to improve outcomes for
diabetic patients. With the rural population, it is necessary to
provide education that is culturally sensitive and accessible
for the patient. This education may be in group classes or
one-on-one counseling. Education may be presented in a
variety of formats such as online classes, brochures/
pamphlets, hands-on demonstrations or videos depending on
the abilities and/or limitations of individuals. Although online
classes have the capability to bring education into the home
for diabetic patients, some patients in rural areas may not
have readily available internet access or may not be computer
literate. Including family members in instructional classes
and/or building meal plans around culturally significant foods
is an additional method to increase dietary compliance in
rural populations. Illiterate patients would benefit most from

hands-on demonstrations and videos.

Education for the rural diabetic may focus on awareness of
nutritional limitations or needs. It may also focus on lifestyle
modifications to improve diabetic outcomes. The lifestyle
modifications of a weekly exercise routine, weight loss and
smoking cessation showed significant reductions in HbA1C
levels. These modifications may also result in improved

quality of life and fewer adverse effects.

No matter what educational format is used, the key to

improved diabetic patient outcomes is consistency and
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follow-up. Motivational counseling should also be included to
encourage and empower the diabetic patient to take control
of his or her life and disease process. With proper education,
the diabetic patient will be able to make informed choices,
and this has been shown to alter the course of the disease
process. Bringing education to diabetic patients in rural areas
takes ingenuity and imagination, but the results emphatically
demonstrate the effectiveness of education as an intervention

to improve results for these diabetic patients.

Conclusion

Diabetes is a significant problem in the USA. Education for the
patient is an important tool to improve outcomes for diabetic
patients. The rural population has several disadvantages, including
distance from healthcare providers, distance from educational
classes, and possible cultural variances. In rural areas, education
should be tailored to meet the needs of the specific population.
Consistent follow-up after education also shows positive outcomes
for the diabetic patient. Education for the primary care provider
did not have a proven appreciable effect on diabetic outcomes.
Awareness and need for change must be recognized in the diabetic
rural population in order to delay progression of current disease
and prevent future occurrences. Through lifestyle modification,
motivational counseling, and nutritional education, these goals can

be attained.
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