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24 million
with Diabetes

57 million
with Prediabeteswith Prediabetes



Increasing Economic Burden

Diabetes: Diabetes: 
A Costly Public Health ProblemA Costly Public Health Problem

$98 
Billion

$132
Billion

$174
Billion

20021997 2007

Diabetes: Diabetes: 
A Costly Public Health ProblemA Costly Public Health Problem

Health Care Costs 

Per Capita 2007

$2,935 $11,744
persons 
with 
diabetes

persons
without
diabetes

$2,935 $11,744
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according to sex and according to sex and 

U.S.U.S.

40

50

60

P
e
r
c
e
n
t

0

10

20

30

40

Men

P
e
r
c
e
n
t

Narayan et al., JAMA, 2003

Lifetime risk of diabetes from birth Lifetime risk of diabetes from birth 
according to sex and according to sex and ace/ethnicityace/ethnicity, , 

U.S.U.S.

Total

Whites

Blacks

Hispanics

Women

Hispanics



6

7

8

9
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Prevalence of diagnosed diabetes in people Prevalence of diagnosed diabetes in people 
aged 20 years or older, by age and race/ethnicityaged 20 years or older, by age and race/ethnicity
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Proportion of the overall US diabetic population that Proportion of the overall US diabetic population that 
is aged 65 and olderis aged 65 and older
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Projected Increase in Numbers with Diabetes:
2005 to 2050, USA
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MetaMeta--analysis of the prevalence of analysis of the prevalence of 
depression in adults with diabetesdepression in adults with diabetes

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

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

•• Depression likely to impair functioning, quality of life, Depression likely to impair functioning, quality of life, 
adherence to medical treatment, adherence to medical treatment, 
increase complications riskincrease complications risk

Anderson et al., Diabetes Care, 2001

analysis of the prevalence of analysis of the prevalence of 
depression in adults with diabetesdepression in adults with diabetes

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

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

Depression likely to impair functioning, quality of life, Depression likely to impair functioning, quality of life, 
adherence to medical treatment, adherence to medical treatment, glycemicglycemic control and control and 

, 2001



Prevalence of inability to do physical tasks and basic Prevalence of inability to do physical tasks and basic 
activities of daily living amonactivities of daily living amon

and without diabetes (NHANES III)and without diabetes (NHANES III)

20

30

40

50

p
re

v
a
le

n
c
e
 (

%
) No Diabetes

Diabetes

Gregg et al., Diabetes Care, 2000

0

10

20

W
al

ki
ng

 1
/4

 m
ile

H
ou

se
w

or
k

P
re

pa
re

 m
ea

ls
M

an
ag

e 
m

on
ey

p
re

v
a
le

n
c
e
 (

%
)

Prevalence of inability to do physical tasks and basic Prevalence of inability to do physical tasks and basic 
ong U.S. women age 60+ with ong U.S. women age 60+ with 

and without diabetes (NHANES III)and without diabetes (NHANES III)

No Diabetes

Diabetes

M
an

ag
e 

m
on

ey
G

et
 o

ut
 o

f b
ed

O
ve

ra
ll



Association of diabetAssociation of diabet
fracture among older fracture among older 

Falls

15

20

%
 >

 t
w

ic
e
 p

e
r 

y
e
a
r

(Schwartz et al., 2000; Schwartz et al., 2001)

0

5

10

15

No DM DM

%
 >

 t
w

ic
e
 p

e
r 

y
e
a
r

etes with falls and hip etes with falls and hip 
fracture among older fracture among older womenwomen

Hip Fractures

15

20

p
e
r 

1
0
0
0
 p

e
rs

o
n

-y
e
a
rs

0

5

10

15

No DM DM

p
e
r 

1
0
0
0
 p

e
rs

o
n

-y
e
a
rs





Type 2 Diabetes MellitusType 2 Diabetes Mellitus

By implementing whaBy implementing wha

1. 1. Halve the incidence of diabetesHalve the incidence of diabetes
2. Halve the complications of diabetes2. Halve the complications of diabetes

Type 2 Diabetes MellitusType 2 Diabetes Mellitus

hat we know, we can:hat we know, we can:

Halve the incidence of diabetesHalve the incidence of diabetes
2. Halve the complications of diabetes2. Halve the complications of diabetes
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Diabetes Incidence Rates by EthnicityDiabetes Incidence Rates by Ethnicity
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Strategy Benefit 

Glycemic control 30% ↓↓↓↓  microvas disease per 1%

Blood pressure 

control 
24% ↓↓↓↓  microvas disease per 10mm

Lipid control 55% ↓↓↓↓  CHD events; 43% 

Efficacious treatments to prevent Efficacious treatments to prevent 

complicationscomplications

Lipid control 55% ↓↓↓↓  CHD events; 43% 

Aspirin use 28% ↓↓↓↓ in M.I., 18% 

Eye exams 60 – 70% ↓↓↓↓

Foot exams 50 - 60% ↓↓↓↓ in serious foot disease

Flu shots 32% ↓↓↓↓ hosp; 64f% 

death 

Diabetes education Knowledge, behaviors, glycemic 

control 
 

 

  microvas disease per 1% 

  microvas disease per 10mm 

  CHD events; 43% ↓↓↓↓ death 

Efficacious treatments to prevent Efficacious treatments to prevent 

complicationscomplications

  CHD events; 43% ↓↓↓↓ death 

 in M.I., 18% ↓↓↓↓ CVD 

↓↓↓↓ in severe vision loss 

 in serious foot disease 

 hosp; 64f% ↓↓↓↓ resp. cond + 

Knowledge, behaviors, glycemic 



Effect of Comprehensive Effect of Comprehensive 
Intensive Policy on OutcomesIntensive Policy on Outcomes

��Steno Diabetes Center (Denmark)Steno Diabetes Center (Denmark)

��Trial of patients with DM and Trial of patients with DM and 
microalbuminuriamicroalbuminuria

80 patients: intensive BP, A1c, lipids, ACE, 80 patients: intensive BP, A1c, lipids, ACE, 80 patients: intensive BP, A1c, lipids, ACE, 80 patients: intensive BP, A1c, lipids, ACE, 
aspirinaspirin

80 patients:  standard care   80 patients:  standard care   

��Followed 8 yrsFollowed 8 yrs

Gaede P et al NEJM 2003Gaede P et al NEJM 2003

Effect of Comprehensive Effect of Comprehensive 
Intensive Policy on OutcomesIntensive Policy on Outcomes

Steno Diabetes Center (Denmark)Steno Diabetes Center (Denmark)

Trial of patients with DM and Trial of patients with DM and 

80 patients: intensive BP, A1c, lipids, ACE, 80 patients: intensive BP, A1c, lipids, ACE, 80 patients: intensive BP, A1c, lipids, ACE, 80 patients: intensive BP, A1c, lipids, ACE, 
aspirinaspirin

80 patients:  standard care   80 patients:  standard care   



Percent reduction in clinical Percent reduction in clinical 
outcomes: Intensive policy groupoutcomes: Intensive policy group
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Percentage of Adults with Recommended Levels of Percentage of Adults with Recommended Levels of 
Cardiovascular Disease Risk FactorsCardiovascular Disease Risk Factors
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Number of Prescription Medications Number of Prescription Medications 
Used by Older Adults with DiabetesUsed by Older Adults with Diabetes
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3 Risk Factors 2 Risk Factors

Trends in multiple CVD risk factors Trends in multiple CVD risk factors 
among adults with diabetesamong adults with diabetes
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Hospital discharges for Hospital discharges for nontraumaticnontraumatic
amputation with diabetes amputation with diabetes 

as a listed diagnosis, United States, 1990as a listed diagnosis, United States, 1990
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TCF7L2TCF7L2 GCKGCK IPFIPF--11

PPARPPARγγ GCGGCG IRSIRS--11

KCNJ11KCNJ11 GIPGIP IRSIRS--22

AQP10 AQP10 GLP1RGLP1R ISLISL--11

AGRPAGRP GLP2RGLP2R KCNJ10KCNJ10

CARTCART GNAT3GNAT3 KLF2KLF2

Genes  Potentially Associated with Type 
2 Diabetes

CARTCART GNAT3GNAT3 KLF2KLF2

CB1RCB1R GRLGRL KLF7KLF7

DIO2DIO2 HNFHNF--11αα KLF15KLF15

DPP4DPP4 HNFHNF--11ββ KLF11KLF11

ENPP1ENPP1 HNFHNF--44αα LEPLEP

FABP2FABP2 IAPPIAPP LEPRLEPR

FASNFASN IDEIDE MC3RMC3R

FOXC2FOXC2 INSIG2INSIG2 MC4RMC4R

NeuroDNeuroD RBP4RBP4

NPYNPY RETNRETN

NPY2RNPY2R SIM1SIM1

NPY4RNPY4R SHIP2SHIP2

KCNJ10KCNJ10 PAX4PAX4 CAPN10CAPN10

PGCPGC--11 GYSGYS

Genes  Potentially Associated with Type 
2 Diabetes

PGCPGC--11 GYSGYS

POMCPOMC THRTHR

HLAHLA UBL5UBL5

PPARGC1PPARGC1ββ UCPUCP--22

PBEFPBEF UCPUCP--33

PCSK1PCSK1 11BHSD11BHSD

PTPN1PTPN1 ADRB2ADRB2

PPYPPY ADRB3ADRB3



Mother with Mother with 

DiabetesDiabetes

Diabetes in Pregnancy and Offspring:  

The Vicious Cycle

Woman with Woman with 

DiabetesDiabetes
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Concluding thoughts…..Concluding thoughts…..
�� Burden of diabetes among older adults is large Burden of diabetes among older adults is large 

and growingand growing

��Special challenges for older adults:  Special challenges for older adults:  
polypharmacypolypharmacy, depression, falls, disability, , depression, falls, disability, 
cognitive declinecognitive decline

��Research has provided knowledge to partially Research has provided knowledge to partially ��Research has provided knowledge to partially Research has provided knowledge to partially 
prevent diabetes and its complicationsprevent diabetes and its complications

��But the agenda is still incompleteBut the agenda is still incomplete

��Need more research to understand the Need more research to understand the 
causes of diabetes, so that  it can be causes of diabetes, so that  it can be 
preventedprevented

��Need more research to translate knowledge Need more research to translate knowledge 
into practiceinto practice
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