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24 million
with Diabetes

57 million
with Prediabetes




Diabetes:
A Costly Public Health Problem
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Lifetime risk of diabetes from birth
according to sex and ace/ethnicity,
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Trends In the Prevalence and Incidence
of Diagnosed Diabetes & in Prevalence of
Obesity
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*Prevalence for all ages, incidence for 18-79 years, and obesity for 220 years;
age-adjusted; data modeled by joinpoint regression




Prevalence of diagnosed diabetes in people
aged 20 years or older, by age and race/ethnicity—
United States, 2005
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Source: National Diabetes Fact Sheet, 2005 at http://www.cdc.gov/diabetes/statistics/index.htm. 1999-2002

National Health and Nutrition Examination Survey estimates projected to year 2005, and 2003 outpatient
database of the Indian Health Service.



Proportion of the overall US diabetic population that
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Projected increase in numbers (millions)
with diagnhosed diabetes, USA, 2005-2050
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Projected Increase in Numbers with Diabetes:
2005 to 2050, USA

500 449
400-
300+
200-

100+

0-19 20-44 45-65 65-74 GE 75 All
Ages

Narayan KM et al. Diabetes Care, 2006



IDF Regions and global projections for the number of
people with diabetes (20-79 years), 2010-2030










Causes of Death for
Persons with Type 2 Diabetes

Ischemic heart disease 40
Other heart disease
Diabetes

Malignant neoplasms
Cerebrovascular disease

Pneumonia/influenza

All other

Harris, 1995



Life Years Lost Due to Diabetes
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Relative risk of Dementia Associated with Diabetes from

Study

Bronx Aging Study, NY

(Katzman et al. ‘89)

Hisayama, Japan;
(Yoshitake et al., ‘95)

Rochester, MN;

(Leibson et al. ‘97)

Rotterdam, Neth;
(Ott et al. ‘99)

Honolulu, HI

Curb et al.

‘99
Manhattan, NY,

(Luchsinger et al. ‘01)
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Meta-analysis of the prevalence of
depression in adults with diabetes

 |Increased risk (OR= 2.9) of depression in type 2 DM

» Estimated prevalence of major depression= 11.4%,;
Prevalence of elevated depressive symptoms= 26%

» Depression likely to impair functioning, quality of life,
adherence to medical treatment, glycemic control and
Increase complications risk

Anderson et al., Diabetes Care, 2001



Prevalence of inability to do physical tasks and basic
activities of daily living among U.S. women age 60+ with
and without diabetes (NHANES IIl)
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Association of diabetes with falls and hip
fracture among older women
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o
Type 2 Diabetes Mellitus

By implementing what we know, we can:

1. Halve the incidence of diabetes
2. Halve the complications of diabetes




Reduction in Incidence of Diabetes

=
o

Cumulative incidence (%)

W
o

Placebo (n=1082)

Metformin (n=1073, p<0.001 vs. Placebo)

Lifestyle (n=1079, p<0.001 vs. Metformin ,
p<0.001 vs. Placebo)

Hazard Rate Ratios
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0.69 for metformin
0.42 for lifestyle
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Diabetes Incidence Rates by Age
M Lifestyle ®m Metformin M Placebo
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p= 0.067 metformin by age

NEJM 346:393-403, 2002



Diabetes Incidence Rates by Ethnicity
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TCF7L2 Genotype and Diabetes
Incidence in the DPP

Genotype at rs7903146
(n=3,537)
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Cumulative Incidence of Diabetes in the
China Da Qing Diabetes Prevention Follow-up Study
HRR 0.57 (95% CI, 0.41 - 0.81)
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*Age and cluster variable clinic adjusted Li et al., Lancet, 2008



Efficacious treatments to prevent
complications

Strategy Benefit

Glycemic control 30% | microvas disease per 1%

Blood pressure 249% | microvas disease per 10mm

control

Lipid control 55% | CHD events; 43% { death

Aspirin use 28% | in MLL., 18% | CVD

Eye exams 60 —70% 1 in severe vision loss

Foot exams 50 - 60% { in serious foot disease

Flu shots 32% J hosp; 64f% | resp. cond +
death

Diabetes education Knowledge, behaviors, glycemic
control



Effect of Comprehensive
Intensive Policy on Outcomes

B Steno Diabetes Center (Denmark)

M Trial of patients with DM and
microalbuminuria

80 patients: intensive BP, A1c, lipids, ACE,
aspirin
80 patients: standard care

HFollowed 8 yrs

Gaede P et al NEJM 2003



Percent reduction in clinical
outcomes: Intensive policy group
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Percentage of Adults with Recommended Levels of
Cardiovascular Disease Risk Factors
NHANES™ Il 1988-94 to NHANES 1999-2000
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Saydah SH, et al. JAMA 2004;291:335-342
*National Health and Nutrition Examination Survey




Number of Prescription Medications
Used by Older Adults with Diabetes
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Improved Preventive Care
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Foot exams Flu vaccine Eye exams A1c test”

*2 A1C tests per year
www.cdc.gov/diabetes



Trends in multiple CVD risk factors
among adults with diabetes
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Trends in the Incidence of Complications among Persons with
Diabetes in the U.S., 1980 — 2006
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Comparison of Trends in All-Cause Mortality and Cardiovascular
Disease Between Men and Women with Diabetes
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Hospital discharges for nontraumatic lower extremity
amputation with diabetes
as a listed diagnosis, United States, 1990-2003
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Number of persons who began treatment for diabetes-related ESRD
and age-adjusted rate among persons with diabetes, United States,

1990-2002
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Obesity /insulin resista noe genes
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Figure 3 | Interaction of genes and the
environment in ndiwiduals who maintain normal
glucose tolerance and those whodevelop type
2diabetes. Cenes responsible for obesity and
insuli n resistance mteract with environmental
factors (Increased fat/calorac intak e and
decreased physical activity), resulting in the
development of obesity and insulin resistance.
These increase secretory demand on fi-cells.

If the p-cells are normal, their function and
mass Increase in response to this increased
secretory demand, leading to compensatory
hyper insulin aemia and the maintenance

of normal glucose tolerance. By contrast,
susceplible f-cells have a genetically determined
risk, and the combimation of increased secretory
demand and detrimental environment result

mn f-cell dysfunction and decreased f-cell

M1ass, r-.s.ultm'z In progression to impaired
glucose tolerance, followed, ultimately, by the
development of type 2 diabetes. HNE hepatocyte
nuclear factor.




Genes Potentially Associated with Type
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Diabetes in Pregnancy and Offspring:
The Vicious Cycle

Mother with
Diabetes

Woman with Infant of
Diabetes Diabetic Mother

Pettitt & Knowler,
J Obes Wt Reg 1988






Opportunities to improve care delivery

Processes Intermediate
biochemical
outcomes
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Concluding thoughts.....
B Burden of diabetes among older adults is large
and growing

B Special challenges for older adults:
polypharmacy, depression, falls, disability,
cognitive decline

B Research has provided knowledge to partially
prevent diabetes and its complications

B But the agenda is still incomplete

BENeed more research to understand the
causes of diabetes, so that it can be
prevented

HENeed more research to translate knowledge
into practice



Connecting Science with Policy

Dissemination
Plan

TRANSLATION

INTERVENTION/
EPIDEMIOLOGY)

OBSERVATION




