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� The number of workdays absent because of diabetes in
2007 is approximately 15 million, costing the nation
$2.6 billion.
American Diabetes Association 2008, Economic Costs of Diabetes in the U.S. in 2007

� The national burden of diabetes is likely to exceed $174
billion because it omits the social cost of intangibles
such as pain and suffering, care provided by unpaid
caregivers, excess medical costs associated with
undiagnosed diabetes, and other health care
expenditures categories omitted from this study.
American Diabetes Association 2008, Economic Costs of Diabetes in the U.S. in 2007

� The average cost per diabetes prescription increased
from $56 in 2001 to $76 in 2007.
Alexander et al. 2008, National Trends in Treatment of Type 2 Diabetes Mellitus, 1994-2007

� Diabetes drug expenditures rose from $6.7 billion in
2001 to $12.5 billion in 2007.
Alexander et al. 2008, National Trends in Treatment of Type 2 Diabetes Mellitus, 1994-2007

� Americans with diagnosed diabetes incur average
expenditures of $11,744 per year—of which $6,649
is attributed to diabetes.
American Diabetes Association 2008, Economic Costs of Diabetes in the U.S. in 2007

� Approximately 1 in 5 health care dollars in the U.S. is
spent caring for someone with diagnosed diabetes, while
1 in 10 health care dollars is attributed to diabetes.
American Diabetes Association 2008, Economic Costs of Diabetes in the U.S. in 2007

� In 2007, unemployment from a diabetes-related
disability costs $7.9 billion.
American Diabetes Association 2008, Economic Costs of Diabetes in the U.S. in 2007

� Reduced productivity while at work due to diabetes cost
the U.S. $20 billion in 2007.
American Diabetes Association 2008, Economic Costs of Diabetes in the U.S. in 2007

� The cost of lost productivity from premature mortality
due to diabetes was $26.9 billion in 2007.
American Diabetes Association 2008, Economic Costs of Diabetes in the U.S. in 2007

9DIABETES Cost of Diabetes: The Human and Economic Burden

� Annual Productivity Loss Per Person with Diabetes by Cause, 2007

American Diabetes Association 2008, Economic Costs of Diabetes in the U.S. in 2007

Age Absenteeism Presenteeism

Reduced
productivity
for those not
in labor force

Unemployment
from disability

Premature
mortality

Male

18–34 22 1,458 17 936 3,366

35–44 99 2,883 10 728 4,476

45–54 493 2,688 72 652 4,468

55–59 360 2,196 109 315 3,081

60–64 181 1,517 131 806 1,822

65–69 86 721 — 274 569

70+ 45 378 — 146 284

Female

18–34 50 844 21 743 1,095

35–44 47 1,378 14 1,216 1,456

45–54 240 1,310 70 449 1,388

55–59 179 1,093 90 491 994

60–64 72 604 80 492 642

65–69 27 228 — 448 140

70+ 17 140 — 74 116
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� Projected Impact of Changing Demographic
Characteristics on the National Cost of Diabetes:
2002–2020 (in 2002 billions of dollars)

American Diabetes Association 2003, Economic Costs of Diabetes in the U.S. in 2002

The Future Economic CostThe Future Human Cost

� By 2050, it is projected that 48.3 million Americans will
have diagnosed diabetes.
Narayan et al. 2006, Impact of Recent Increase in Incidence on Future Diabetes Burden

� The number of Americans age 75 and older with
diabetes is projected to increase 449% (2.87 million to
15.81 million) from 2005 to 2050—the biggest percent
increase in any age group.
Narayan et al. 2006, Impact of Recent Increase in Incidence on Future Diabetes Burden

The Future Cost of Diabetes



Standards of Care

Diabetes Management

T
he medical costs for Americans diagnosed with diabetes are two
times higher than those who do not have the disease.These costs
could be eliminated with a cure, but can also be greatly reduced

through early diagnosis and management of the disease. One employer
participating in a pharmaceutical care services program estimated a
total increase in productivity valued at $18,000 annually because of
the reduced number of sick days taken by employees who had diabetes.
These management programs cover a wide range of care, not only
based on pharmaceutical management, but nutritional and educa-
tional interventions as well. One of the encouraging messages from
these studies is the relatively short period of time it takes to see posi-
tive results in reducing complications and therefore reducing costs.

Blood glucose control is essential to keeping diabetes and its complica-
tions under control. Education regarding self-monitoring can make it
easier for individuals to keep track of their blood glucose levels on a
daily basis. One glucose management study showed that for every 1%
decrease in A1c, there is approximately a $820 savings per year per
person. Blood glucose control can potentially be added to other diabetes
management programs to increase the effectiveness of the intervention.

Continuing care and disease management are crucial for those diagnosed
with diabetes because of the risk of complications.The American Diabetes
Association has developed recommendations for clinicians, patients,
and others involved in diabetes care to identify steps to mitigate the
negative effects of this disease. The American Diabetes Association’s
full report can be found at http://care.diabetesjournals.org/content/32/
Supplement_1/S13.full, and a summary regarding diabetes management
can be found on the following page.

In order to provide relief to the millions of Americans with diabetes,
techniques are being tested to encourage early diagnosis, and improve
access to care and management strategies. These studies have shown
that management can reduce the number of complications associated
with diabetes, therefore increasing the number of years patients can
stay healthy and independent, and decrease the cost strain on the
nation’s health care system.

11DIABETES Diabetes Management: Standards of Care
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Diabetes Self-
Management
Education (DSME)

DSME is an essential part of care. Care should be given
according to national standards and changed as needed.
Self-management behavior change should be monitored
as part of care. DSME should include emotional well-
being education.

Self-Monitoring of
Blood Glucose
(SMBG)

Results of SMBG can be useful in preventing hypoglycemia
and adjusting medications, medical nutrition therapy,
and physical activity. The frequency and timing of SMBG
should be dictated by the particular needs and goals of
the patients. Lowering A1C to at or below 7% has been
shown to reduce microvascular and neuropathic compli-
cations of type 1 and type 2 diabetes. Less stringent A1C
goals than the general goal of <7% may be appropriate
for some patients.

Pharmacologic
Therapy

The ADA and the European Association for the Study of
Diabetes recently published an update to their consensus
statement on the approach to management of hyper-
glycemia in individuals with type 2 diabetes. Medications
not included in the study because of less glucose-lower-
ing effectiveness, limited clinical data, and/or relative
expense, still may be appropriate for some patients. For
a list of currently approved diabetes medications, see
http://ndep.nih.gov/media/Drug_tables_supplement.pdf.

Medical Nutrition
Therapy

MNT is an integral component of diabetes prevention,
management, and self-management education. A full
review regarding nutrition in preventing and controlling
diabetes and its complications can be found in the ADA’s
“Nutrition Recommendations and Interventions for
Diabetes.” Because of the complexity of nutrition issues, it
is recommended that a registered dietitian provide MNT.

Physical Activity It is recommended that people with diabetes should
perform at least 150 min/week of moderate aerobic
physical activity. People with type 2 diabetes should be
encouraged to perform resistance training three times
per week in the absence of contraindications. High-risk
patients should increase the intensity and duration of
their activity slowly.

Prevention and
Management of
Diabetes
Complications

Cardiovascular disease management is crucial because it
is the major cause of morbidity and mortality for indi-
viduals with diabetes and the largest contributor to the
direct and indirect costs of diabetes. Diagnosis and man-
agement of nephropathy, retinopathy, neuropathy, and
foot conditions is recommended.

This table summarizes ADA’s
Standards of Care regarding
management of diabetes and its
complications. Evidence for the
benefits of these management
techniques and strategies for
improving diabetes care can
be found in the full report.
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� In a community pharmacy health management program
called the Diabetes Ten City Challenge, in which 573
patients with diabetes participated, eye examination
rates increased from 57% to 81% and foot exam rates
increased from 34% to 74% between the initial visit and
the end of the evaluation period.
Fera et al. 2009, Diabetes Ten City Challenge

� During the first year of a community pharmacy services
program in 2003 which included 256 diabetes patients
who used scheduled consultations, clinical goal setting,
monitoring, and collaborative drug therapy
management with physicians and referrals to diabetes
educators, patient satisfaction with overall diabetes care
improved from 57% to 87% in the first six months.
Garrett and Bluml 2005, Patient Self-Management Program for Diabetes

� Participants in a diabetes self-management education
program for Medicaid recipients, consisting of a 60
minute initial individual assessment of needs, followed
by 12 hours of group education on nutrition and self-
management, were estimated to have 12% fewer
coronary heart disease events and 15% fewer
microvascular disease events over 10 years.
Balamurugan et al. 2006, Diabetes Self-management Education Program for Medicaid Recipients

� A diabetes self-management education program for
Medicaid recipients, consisting of a 60 minute initial
individual assessment of needs, followed by 12 hours
of group education on nutrition and self-management,
resulted in participants having fewer hospital admissions,
emergency department visits and outpatient visits over
1 year.
Balamurugan et al. 2006, Diabetes Self-management Education Program for Medicaid Recipients

� For diabetes patients aged 55 and older, medical nutrition
therapy was found to reduce the use of hospital services
by 9.5% and physicians services by 23.5%.
Sheils et al. 1999, The Estimated Costs and Savings of Medical Nutrition Therapy

� Blood pressure control reduces the risk of heart disease
or stroke among Americans with diabetes by 33-50%.
Generally, for every 10 mm Hg reduction in systolic
blood pressure, the risk of diabetic complications is
reduced by 12%.
Centers for Disease Control and Prevention 2008, National Diabetes Fact Sheet

� Blood pressure control in type 2 diabetes patients with
high blood pressure leads to reductions in all diabetes
complications by 24%, deaths due to diabetes by 32%,
strokes by 44%, heart failure by 56%, and all
microvascular complications (eye, nerve and kidney
disease) by 37%.
MEDTAP International, Inc. 2004, The Value of Investment in Health Care

� Studies in the United States and abroad show that
improved glycemic control benefits individuals with type 1
and 2 diabetes. Generally, every percentage point drop in
A1c blood test results can reduce the risk of microvascular
(eye, kidney, nerve diseases) complications by 40%.
Centers for Disease Control and Prevention 2008, National Diabetes Fact Sheet

� In a community-based pharmaceutical care services
program for 194 participants in 2001, mean A1c
decreased at follow-ups, with more than 50% of
patients demonstrating improvements at each interval
(each year for 1-5 years).
Cranor et al. 2003, The Asheville Project

� Improving the control of LDL cholesterol can reduce
cardiovascular complications in those with diabetes
by 20-50%.
Centers for Disease Control and Prevention 2008, National Diabetes Fact Sheet

The Human Value

� Improvements in key clinical measures over an
average of 14.8 months in a community pharmacy
health management program called the Diabetes
Ten City Challenge, in which 573 patients with
diabetes participated.

Fera et al. 2009, Diabetes Ten City Challenge

Start of
Program

14.8 Months
After

Glycosylated Hemoglobin 7.5% 7.1%

Low-density Lipoprotein
Cholesterol

98 mg/dL 94 mg/dL

Systolic Blood Pressure 133 mm Hg 130 mm Hg
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� Diabetes that is uncontrolled can lead to biochemical
imbalances that can cause acute life-threatening events
such as diabetic ketoacidosis and hyperosmolar coma.
Centers for Disease Control and Prevention 2008, National Diabetes Fact Sheet

� Comprehensive foot care programs for patients with
diabetes can reduce amputation rates by as much as
45-85%.
Centers for Disease Control and Prevention 2008, National Diabetes Fact Sheet

� When cholesterol is lowered with statin therapy, the
risk of coronary events is reduced by 25% in type 2
diabetes patients.
MEDTAP International, Inc. 2004, The Value of Investment in Health Care

� Control of blood glucose levels leads to reductions in
risks for any diabetes-related complication by 12%, any
diabetes-related death by 10%, and all microvascular
complications (eye, nerve, and kidney disease) by 25%.
MEDTAP International, Inc. 2004, The Value of Investment in Health Care
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� Patient reported behaviors over time, in 2001, for 194
participants in a community-based pharmaceutical
care services program for patients with diabetes.

Cranor et al. 2003, The Asheville Project
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� In a trial with 160 participants who had type 2
diabetes, intensive intervention with multiple drug
combinations and behavior modification benefited
patients with respect to vascular complications and on
rates of death from any cause and cardiovascular
causes. One example, shown in the graph below,
shows the progression of diabetic retinopathy in the
two groups at 4, 8 and 13 year intervals.

Gaede et al. 2008, Effect of a Multifactorial Intervention on Mortality in Type 2 Diabetes



� A statin initiation intervention aimed at Medicare Part D
prescription drug plan subscribers with diabetes or
coronary artery disease was successful in increasing
statin use among this group of members at high risk for
cardiovascular events. The estimated coronary event cost
avoidance was $12,323 per 220 members who received
the intervention.
Stockl et al. 2008, Effect of an Intervention to Increase Statin Use in Medicare Members Who
Qualified for a Medication Therapy Management Program

� An evaluation of the Diabetes Prevention Program lifestyle
intervention found that providing this intervention at age
50 could prevent 37% of new cases of diabetes before age
65. If Medicare paid up to $2,136 in intervention costs over
the 15-year period before participants reached age 65, it
could recover those costs in the form of future medical
costs avoided beginning at age 65.
Ackermann et al. 2006, An Evaluation of Cost Sharing to Finance a Diet and Physical Activity
Intervention to Prevent Diabetes

� In a community pharmacy health management program
called the Diabetes Ten City Challenge, in which 573
patients with diabetes participated, the average total
healthcare costs per patient per year were reduced by
7.2% ($1,079) compared to projected costs.
Fera et al. 2009, Diabetes Ten City Challenge

� A diabetes self-management education program for
Medicaid recipients, consisting of a 60 minute initial
individual assessment of needs, followed by 12 hours of
group education on nutrition and self-management,
saved each participant approximately $415 over 3 years.
Balamurugan et al. 2006, Diabetes Self-management Education Program for Medicaid Recipients

� Evaluation of a Cooperative Extension Service diabetes
education program showed improved nutrition
knowledge, anthropometric measures and glucose
control. These improvements reduced medical costs by
approximately $94,010 for the 62 participants.
Christensen et al. 2004, Cost Savings and Clinical Effectiveness of an Extension Service
Diabetes Program

� In a study investigating the effectiveness of diabetes
management services from clinical pharmacists on
patients, based on an estimated savings of $820 for each
1% decrease in A1c, the reduction in hemoglobin A1c
saved about $59,040 over 1 year for the 191 participants.
Ragucci et al. 2005, Effectiveness of Pharmacist-Administered Diabetes Mellitus Education
and Management Services

� During the first year of a community pharmacy services
program in 2003 which included 256 diabetes patients
who used scheduled consultations, clinical goal setting,
monitoring, and collaborative drug therapy management
with physicians and referrals to diabetes educators, the
total average health care costs per patient were $918
lower than projected for the first year of enrollment.
Garrett and Bluml 2005, Patient Self-Management Program for Diabetes

15DIABETES Diabetes Management: Standards of Care

The Economic Value
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� Average direct medical costs over time, in 2001, for
194 participants in a community-based pharmaceutical
care services program for patients with diabetes.

Cranor et al. 2003, The Asheville Project
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� In a community-based pharmaceutical care services
program for 194 participants in 2001, days of sick time
decreased at each interval (each year for 1-5 years) for
one employer, with estimated increases in productivity
estimated at $18,000 annually.
Cranor et al. 2003, The Asheville Project

� The initiation of insulin therapy in the management of
type 2 diabetes involves an approximate 10% increase in
total health care expenditures initially, although this is
offset by the consistent and substantial 40% decrease in
subsequent total health care expenditures 9 months
following insulin initiation.
Rosenblum & Kane 2003, Analysis of Cost and Utilization of Health Care Services Before and
After Initiation of Insulin Therapy in Patients with Type 2 Diabetes Mellitus
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� Projected change in 3-year diabetes-related costs and
10-year disease event rates among Medicaid recipients
participating in a diabetes self-management education
program consisting of a 60 minute initial individual
assessment of needs, followed by 12 hours of group
education on nutrition and self-management.

Balamurugan et al. 2006, Diabetes Self-management Education Program for
Medicaid Recipients
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Investing in Science

Innovative Medical Research

A
s the number of Americans age 65 and older increases at an accel-
erated rate after 2011, the goal of ameliorating the effects of dia-
betes becomes critical to easing a looming financial and human

burden on society. Even with recent advancements, the cost of this
disease, both to individuals and the economy, is rapidly increasing.
As the threat of diabetes increases in U.S. communities, Americans
should urge public policy officials to commit sufficient health care
resources to tame the threat and reduce its impact on our people.

Current research shows real potential in managing, delaying and pre-
venting diabetes. The success of scientific breakthroughs is evident—
diabetes death rates declined by about 4% just from 2006 to 2007. In
addition to the decreased diagnosis rate, investment in diabetes research
also saves precious health care dollars. Based on Medicare claims data,
every dollar spent on the treatment of type 2 diabetes produced health
gains valued at $1.49. This proves that new treatments and prevention
strategies will reduce the human and financial burden of diabetes.

Progress in research providing better prevention, treatment, and man-
agement options for diabetes will produce health gains that far outweigh
the initial financial investments. As the national debate over health care
costs continues, we need to appreciate the positive financial and human
impact that medical innovation will have on diabetes. Short-sighted
tactics to reduce health care spending are tempting to pursue, especially
in stringent budgetary times. However, too often such gambits have a
devastating impact on early-stage investments in medical innovation,
while short-circuiting the remarkable returns that can come from med-
ical investments. This closer look at diabetes confirms that point.
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� A study by the Diabetes Prevention Program found that
the use of the drug metformin by high-risk patients
reduced the risk of development of type 2 diabetes
by 31%.
National Institute of Diabetes and Digestive Kidney Diseases 2008, Diabetes Prevention Program

� Detection and treatment of diabetic eye disease with
laser therapy can reduce development of severe vision
loss by an estimated 50% to 60%.
Centers for Disease Control and Prevention 2008, National Diabetes Fact Sheet

� The Diabetes Prevention Program, a large prevention
study of people at high risk for diabetes, showed that
lifestyle intervention reduced development of diabetes
by 58% during a 3-year period. The reduction was even
greater among adults aged 60 years and older at 71%.
Centers for Disease Control and Prevention 2008, National Diabetes Fact Sheet

� Due to innovation as well as other factors, the death
rate in the U.S. from diabetes decreased by 3.9% in
2007 from 2006.
Xu et al. 2009, Deaths: Preliminary data for 2007

� Every additional dollar spent on intensive blood glucose
control in newly diagnosed type 2 diabetic patients has
produced health gains valued at $3.77.
MEDTAP International, Inc. 2004, The Value of Investment in Health Care

� The U.S. could save up to $2.5 billion in hospital costs
with appropriate primary care for diabetes complications.
Much of these savings would come from Medicare with
preventable hospital costs of $1.3 billion, and Medicaid
with preventable hospital costs of $386 million.
Agency for Healthcare Research and Quality 2005, Economic and Health Costs of Diabetes

� Based on a study of claims data for Medicare patients,
every additional dollar spent on the overall treatment of
type 2 diabetes has produced health gains valued at $1.49.
MEDTAP International, Inc. 2004, The Value of Investment in Health Care

� Every additional dollar spent on screening and treating
diabetic eye disease in type 2 diabetics on insulin has
produced health gains valued at $36.
MEDTAP International, Inc. 2004, The Value of Investment in Health Care

� Every additional dollar spent on statin therapy for
diabetes patients who also suffer from high cholesterol
has produced health gains valued at $3.
MEDTAP International, Inc. 2004, The Value of Investment in Health Care

� A medicine is now in development that stimulates the
release of insulin only when glucose levels become too
high and by inhibiting appetite in patients with type 2
diabetes.
PhRMA 2009, Medicines in Development for Diabetes

� Widespread use of diabetes prevention drugs that
enhance insulin sensitivity could result in a 50%
prevention of type 2 diabetes over a 10 to 15 year period.
Shekelle et al. 2005, Identifying Potential Health Care Innovations for the Future Elderly

� There are currently 183 medicines in development for
diabetes or related conditions.
PhRMA 2009, Medicines in Development for Diabetes

� One medicine has shown in clinical trials to significantly
improve long-term glycemic control and targets the
dysfunction of cells in the pancreas that causes high
sugar levels in type 2 diabetes.
PhRMA 2009, Medicines in Development for Diabetes

� A medicine that addresses the underlying cause of type
2 diabetes by modulating genes responsible for insulin
sensitization is now in development.
PhRMA 2009, Medicines in Development for Diabetes

The Future Value

The Economic Value

The Human Value
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Conclusion

T
he Silver Book®: Diabetes volume projects a growing human and
economic burden of diabetes in America and makes a strong
case for the value of innovation in reducing that burden. We fully

expect this volume to join The Silver Book collection as an invaluable
tool for encouraging policy formulation that invests in medical research
and innovation. If breakthroughs are not made soon, the number of
Americans diagnosed with diabetes could double by 2050. If this comes
to pass it would add an intolerable burden on American families and the
U.S. health care system.

Sound public policy should strive for cost containment strategies that
assure high quality health care that is patient-centered, values-driven,
knowledge-intense, innovation-rich, and prevention-oriented. We must
have sound long-range plans for deploying research and medical inno-
vation to reduce the burdens imposed by diabetes. Historically, invest-
ments that produce new medical innovations have paid for themselves
many times over through decreased medical expenses and increased
human productivity. Medical innovation will be essential to containing
the costs of health care as the Baby Boom generation grows older.
Research and discovery, properly applied to health care and prevention,
will be essential to avoid an unacceptably high toll of diabetes.
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