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As diabetes prevalence and incidence continue to grow at unprecedented
rates,' addressing diabetes as a public health problem is more important
than ever before. Treating diabetes as a public problem means
understanding and appreciating that it affects not only individuals but also
families, communities, and society. In order to halt or substantially slow
the diabetes epidemic, we need to take action in each of these arenas.
The Ecological Model of Health Behavior (see Figure 1) provides a
framework for understanding the multiple levels of influence on health
behavior.? The further you move from the individual to societal
interventions, the more complex and multifactorial the approaches
become, the longer it can take to achieve change, and the more difficult
it is to evaluate, but the impact is more far-reaching.

While much of the work in improving diabetes outcomes has focused on
clinical care, there is growing recognition that improving diabetes
prevention and control also requires public health approaches that are
complementary to what can be achieved in clinical care.** Glasgow et al.®
defined a public health approach to diabetes as “a broad, multidisciplinary
perspective that is concerned with improving outcomes in all people who
have (or are at risk for) diabetes, with attention to equity and the most
efficient use of resources in ways that enhance patient and community
quality of life.” For people with diabetes, medical concerns are not the
only factors that need to be managed: lifestyle, family, psychosocial,
cultural, and economic matters also warrant attention. For people at high
risk for developing type 2 diabetes (often referred to as pre-diabetes), the
non-medical factors are even more important. Reducing the diabetes
epidemic will require that the healthcare delivery ‘system’ and the public
health network interconnect (see Figure 2). The healthcare delivery system
takes the lead in diagnosis and disease care, while the public health
network picks up the baton in health protection, promotion, prevention,
and preparation. There is a wide area in which the healthcare delivery
system and the public health network should work hand-in-hand.
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Improving Personal and Population-based Health Services

Monitoring the nation’s health through surveillance data is a major public
health function. In addition to monitoring prevalence (number of cases at
a given point in time) and incidence (number of new cases in a given
period of time) of diabetes, surveillance data provide important
information on preventive care practices. Using the National Health and
Nutrition Examination Survey (NHANES) (1988-1994 and 1999-2002) and
the Behavioral Risk Factor Surveillance Survey (1995 and 2002) information
for those 18-75 years of age who had reported a diagnosis of diabetes,
data were obtained on diabetes processes and outcome measures of care.
Although care remains short of current recommendations, annual lipid
testing, dilated eye and foot examinations, self-monitoring of blood
glucose level, and adoption of aspirin use and pneumococcal and influenza
vaccinations have significantly improved. Large improvements in lipid
control and some improvements in glycemic control have also occurred,
but blood pressure control has not improved.® Another study using
NHANES data from 1971 to 2000 examined cardiovascular disease risk
factors, including cholesterol, blood pressure, and smoking, among people
with diabetes.” The prevalence of high cholesterol, high blood pressure,
and smoking declined by 17, 27, and 15%, respectively, during the three
decades. Reduction in mean total cholesterol tended to be greater among
men than women and in older (60-74 years of age) than younger (20-59
years of age) adults. Improvements in mean blood pressure tended to stop
after 1988-1994. Reduction in smoking prevalence was mainly in earlier
decades (1970s and 1980s) among men and in the 1990s among women.

A national multicenter study at the Centers for Disease Control and
Prevention (CDC)—Translating Research into Action for Diabetes
(TRIAD)—was conducted to determine how managed care systems
influence the process and outcomes of diabetes care.® The six research
centers participating in this study collaborated with 10 health plans
and 66 provider groups that care for approximately 180,000 patients
with diabetes. The health plans participating in TRIAD include staff model
health maintenance organizations, network/independent practice
association model health maintenance organizations, point-of-service
plans, and preferred provider organizations. They include profit, not-
for-profit, Medicare, and Medicaid providers. The study analyzed system-
level characteristics and services and patient-level factors. One of
the primary findings was that intensity of disease management strongly
related to better processes of care (i.e. receiving a glycated hemoglobin
[HbA;] or lipid measurement), but not with improved intermediate
outcomes (i.e. in HbA; concentration or lipid level) or level of medication
management. This finding reflects improvements in health system
factors, but a continued gap between system and patient factors. Among
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several other findings, TRIAD also showed that greater out-of-pocket
costs (i.e. co-pays or non-coverage) are associated with lower rates of
retinal exams, health education, and self-monitoring of blood glucose.®

The information on preventive care practices from national surveillance
data and from the TRIAD study indicates that we are making
improvements in some areas, but more progress is needed. Models such
as the Chronic Care Model (CCM) can provide guidance for closing the
gap between patient- and system-level outcomes.”® The CCM includes
creating partnerships between health systems and communities.
Communities need to be able to provide resources and policies that assist
people in participating in healthy practices where they spend most of
their time. The health system should provide self-management support,
delivery system design, decision support, and clinical information systems
that are necessary for improved outcomes. The CCM includes a prepared
proactive practice team. A growing body of research has shown that
enhanced use of non-physician healthcare providers following treatment
algorithms and authority to make independent treatment decisions with
physician supervision produces superior outcomes than those achieved
with usual physician care.” Improved outcomes included HbA,, fasting
glucose, blood pressure, and triglycerides, low-density lipoprotein
cholesterol, and total cholesterol levels. In one study" physicians
identified lack of time and other conditions that needed their attention
as the primary challenges to carrying out recommended treatment
guidelines. In addition, healthcare provider knowledge, communication
between patient and provider, and cultural differences between patient
and provider have also been identified as barriers to good care. Nurses,
dietitians, and pharmacists have specific training in educational
strategies, nutrition, and medication management that can help address
provider knowledge deficits. It was also suggested that healthcare
professionals other than physicians may be able to more effectively
communicate with patients because they are more likely
to be a part of the local community and to be more aware of the
attitudes and beliefs of patients.”'

An informed, motivated patient is also critical to successful health
outcomes and is part of the CCM. One important way to help accomplish
this is through participation of community health workers. Community
health workers provide a critical bridge between communities and
healthcare systems, providing support and reinforcement of skills that
help patients become better prepared to meet the demands of living with
diabetes.?**> Community health workers are even more likely than
healthcare professionals to be considered part of the community and
social network of many patient populations. The Institute of Medicine
recommends that healthcare systems support the involvement of
community health workers to address racial and ethnic disparities in
healthcare.® Norris et al.** conducted a systematic review on the
effectiveness of community health workers in the care of people with
diabetes. The roles and responsibilities of community health workers in
that review ranged from substantial involvement in patient care to
providing assistance in education sessions taught by healthcare
providers. Knowledge about diabetes and self-care increased significantly
among participants in five of seven studies that reported on this
outcome. Positive behavior changes in diet, physical activity, self-
monitoring of blood glucose, and other self-care behaviors occurred in
seven of the nine studies that evaluated such behaviors. Lipid levels
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Figure 1: Ecological Model of Health Behavior
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showed improvement in two of five studies and blood pressure
decreased in two of four studies in which it was measured. Additional
research with community health workers is needed, especially studies
with strong designs and ones that identify specific characteristics of
successful interventions.

Halting Health Disparities

Significant health disparities continue to exist in diabetes. Stopping the
diabetes epidemic involves halting health disparities, which are evident in
the number of adults who have diabetes, with American Indians and
Pacific Islanders showing the highest prevalence, followed by African-
American and Hispanic/Latinos." These disparities persist among youth as
well as adults.” Using National Health Interview Survey data and Markov
chain modeling, the CDC projected the lifetime risk for developing
diabetes in the US.”® These data estimate that for individuals born in 2000,
the lifetime risk for diagnosed diabetes is about one in three for males and
two in five for females. The estimated lifetime risk is even higher among
minority populations, with Hispanic females having about a one in two risk
at birth and a one in three residual risk at 60 years of age. Disparities are
also evident in diabetes complications,? risk factors for cardiovascular
disease,” and mortality from diabetes.* In the CDC TRIAD study, processes
of care differed very little by race/ethnicity, but non-white patients had
higher HbA,. concentrations and African-Americans had higher systolic
blood pressure than whites.?' No differences were found between Spanish-
and English-speaking Latino patients for processes or outcomes of care.®
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Figure 3: Continuum of Translation
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Adequately addressing health disparities will require a focus on the social
determinants of health, such as housing, education, and employment.

Addressing Both Primary and Secondary/Tertiary Prevention
The diabetes epidemic is not just about the increasing number of people
with the disease; it is also about the serious complications that can result
from diabetes. Preventing the devastation that diabetes can cause requires
that we address primary prevention (preventing the onset of diabetes) and
secondary/tertiary prevention (preventing complications and worsening of
complications). It cannot be an either/or proposition, even in a world of
limited resources. Surveillance data from the CDC show that age-adjusted
prevalence of visual impairment per 100 adults with diabetes in the US
between 1997 and 2005 is showing a decline. The trends in the incidence
of complications, including cardiovascular disease hospitalization,
amputation, and end-stage renal disease, among persons with diabetes
from 1980-2003 are showing a decline.* Much progress is needed in
secondary/tertiary prevention because the human and economic costs of
these complications are still too high."** When looking at these
complication data among the overall population, the trends are
increasing, not decreasing, as in the population with diabetes. This is due
to the fact that the number of people with diabetes is increasing as a
proportion of the overall population. Consequently, primary prevention of
diabetes is also a critical factor in halting the epidemic.

Several randomized controlled trials have been performed that
demonstrate that type 2 diabetes can be prevented or postponed.*=’ The
current challenge is taking what was learned in these trials and translating
it into practice on a large enough scale to achieve a reduction in incident
cases of type 2 diabetes. Emerging research and demonstration projects
show that the curriculum tested in the Diabetes Primary Prevention
Program trial can be successfully implemented by trained community
organization staff (i.e. YMCA).*® They can achieve similar weight-loss
results to the research trials for much less money. Multiple prediction
models have now shown that a structured lifestyle intervention can result
in cost savings within two to three years if the direct costs of the
intervention can be reduced to $250-300 per year.*

Improving Translation

Although there are still many unanswered questions that affect halting
the diabetes epidemic, there is a significant body of existing knowledge
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that remains to be translated from bench to bedside to community. This
gap between evidence-based, efficacious interventions and what actually
occurs in practice is significant.“**' The term ‘translation’ is applied to
both the type of research that seeks to answer questions that are directly
applicable to real-world settings and more broadly to the act of
transforming knowledge (i.e. research findings) into action (i.e.
healthcare policies and community practices). It is helpful to look at the
continuum of translation that moves from basic science to distribution
(see Figure 3). Basic biological research is a crucial first step, followed by
efficacy trials that seek to understand causal mechanisms and test
interventions under ideal conditions. Effectiveness studies are carried out
in real-world settings and offer important information about general
applicability. The next steps to consider are efficiency, which seeks to
identify ways to have the biggest effect on the most people, and then
availability, which addresses supply. The final step is distribution, which
addresses diffusion of the intervention.

The creation of new knowledge often does not on its own lead to
widespread implementation or effects on health.”? Government and
taxpayers would like to see the benefits of tax dollars invested in health
research by moving research into policy, programs, and practices.
Knowledge translation can be approached in two ways: end of grant or
integrated knowledge translation. In end of grant translation, the
researcher develops and implements a plan for making knowledge users
aware of the knowledge that had been gained from the project. In
integrated translation, researchers and knowledge users work together
to shape the research process. Integrated knowledge translation should
produce research findings that are more relevant to end users.

Glasgow and Emmons* described barriers to translation and the kinds of
evidence needed to reduce the gap. One set of barriers is the
characteristics of the interventions. Interventions that are intensive and
very demanding for both staff and participants may prove efficacious,
but can lack generalizability and be difficult to apply to a broader
population outside of a research setting. To increase translation, it is
suggested that more effort be placed on examining the minimal level of
intensity that is likely to produce meaningful change and not just the
maximum level required. In addition, the interventions may not be easily
replicated by others because they are not packaged for easy
implementation or there is no information about whether the
interventions can be modified in any way. Collecting additional process
evaluation data when interventions are being tested may help elucidate
what permissible modifications can be made. The other set of translation
barriers described by Glasgow and Emmons are the characteristics of the
target settings (e.g. schools and community-based health centers), which
most often have very limited resources, and the characteristics of the
research design (e.g. small unrepresentative samples, failure to address
matters important to local concerns). These barriers also influence the
generalizability of the findings and make translation difficult.

To overcome some of the barriers it is important to consider the kinds of
evidence that are necessary for translating research into practice. As there
are many different kinds of evidence and each has its strengths and
weaknesses, Glasgow and Emmons recommend integration of different
kinds of evidence using mixed methods that combine the strengths of both
quantitative and qualitative methods.* Study designs must incorporate the
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principles of complex systems so that systems as a whole can be
understood, not just the component parts.* Attention to contextual
factors (e.g. personal, social, and economic costs) and connecting the
multiple levels of influence that affect a health concern will enhance
translation. The community-based participatory research method, where
research actively involves community partners in all components of the
research study, can enhance study relevance and translation. The
contributions of community-based participatory research methods not only
occur during the research study and make findings more relevant for
implementation, but this form of research can also build community
capacity and provide benefits far beyond the duration of the study.

Collaboration and Leadership

Halting the diabetes epidemic is a daunting task, but it must be achieved.
Crucial to our success is enhancing collaboration among the many
sectors that must be involved in achieving this goal. The job is too large
for any one organization or sector to do alone. Collaboration is often
assumed and not nurtured. It is helpful to consider that not all the ways
we interact are collaborations and partnerships. We may be networking,

which is exchanging information for mutual benefit; co-ordinating,
which is identifying and aligning complementary resources; or co-
operating, which is altering and sharing resources for a common goal.
Collaboration is true synergy to co-create and achieve mutual benefit.
Effective collaborations are difficult, if not impossible, without
leadership. There are different views on leadership, but reasonable
evidence supports the paradigm often referred to as serving leaders* or
level 5 leaders.” These leaders create an environment that allows others
to excel, and among other things they are a blend of personal humility
and professional will. We are in a critical time for diabetes prevention and
control, filled with both significant concerns and tremendous
opportunity. To realize the opportunities, we must clearly understand
that diabetes is a public health problem and that halting the epidemic
requires that we treat it as one. l

Disclaimer

The findings and conclusions in this report are those of the author and do
not necessarily represent the official position of the Centers for Disease
Control and Prevention.
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