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• High blood sugar (glucose)
• Type 1 diabetes

– Insulin injections required to prevent death 
from ketoacidosis



Diabetes:  The early days

1921:  Frederick Banting, MD, and Charles Best 
discovered insulin and started saving lives of people 
with a horrible disease

Type 1 diabetes (c. 1920).  Children would develop 
ketoacidosis.  They could be resuscitated temporarily with 
fluids, carbohydrate restriction.  But they would inevitably 
become cachectic and die.



What is diabetes?

• High blood sugar (glucose)
• Type 1 diabetes

– Insulin injections required to prevent death 
from ketoacidosis

• Type 2 diabetes
– 90% of all diabetes
– Genetic
– Exacerbated by obesity



Diabetes:  Type 1 vs Type 2

• Type 1
– <10% of diabetes
– Younger (usually <35)
– Normal weight
– Rapid onset, 

ketoacidosis
– Genetic:  ++
– Treatment:  insulin

• Type 2
– >90% of diabetes
– Older (usually >30)
– Usually overweight/ 

obese
– Slow onset
– Genetic: +++
– Diet, exercise, weight 

loss, medications
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Obesity Trends* Among U.S. Adults
BRFSS, 1990, 1999, 2009

(*BMI ³30, or about 30 lbs. overweight for 5’4” person)
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Prevalence of Self-Reported Obesity Among 
U.S. Adults by State and Territory, BRFSS, 

2014
¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 
compared to prevalence estimates before 2011.

*Sample size <50 or the relative standard error (dividing the standard error by the 
prevalence) ≥ 30%.



Diagnosed diabetes has tripled in 
20 years

Number (in Millions) of Civilian, Non-Institutionalized Persons with Diagnosed 
Diabetes, United States, 1980–2009 (CDC)

(another 7 million undiagnosed)



www.cdc.gov/diabetes

County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years: 
United States 2004



www.cdc.gov/diabetes

County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years: 
United States 2005



www.cdc.gov/diabetes

County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years: 
United States 2006



www.cdc.gov/diabetes

County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years: 
United States 2007



www.cdc.gov/diabetes

County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years: 
United States 2008



www.cdc.gov/diabetes

County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years: 
United States 2009



www.cdc.gov/diabetes

County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years: 
United States 2010



www.cdc.gov/diabetes

County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years: 
United States 2011







UNDIAGNOSED DIABETES  

38.8% of those had clinic visit the week before presentation

Type 1

18.8% of children with type 1 present with DKA
39.7% if < 3 years

Type 2

> 6 years from onset until diagnosed
Bui et al J Pediatr 2010 
Porta et al Diabetes Care, 2014

Schatz ADA Presidential Address, New Orleans 2016



7th leading cause of death

46% of adults undiagnosed

30 million

415 million

Death every 6 seconds 
from diabetes

5 million

108 million

$7 trillion in healthcare 
costs over next 10 years

45 million

622 million

IDF Diabetes Atlas 7th ed. 2015 
www.cdc.gov/diabetes

THE EPIDEMIC OF THE 21ST CENTURY

1980 2015 2040

Schatz ADA Presidential Address, New Orleans 2016



Who has diabetes?



Type 1 diabetes



Type 2 diabetes









Gregg et al., New England J Med, 2014
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↓68%

Stroke ↓52%

Amputation ↓52%

ESRD  ↓28%

Hyperglycemic death ↓64%E
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DECREASED MORBIDITY AND MORTALITY

Schatz ADA Presidential Address, New Orleans 2016

Diabetes is 
an expensive 
disease



GREAT PUBLIC HEALTH ACHIEVEMENTS

• Vaccination
• Control of infectious diseases

• Decline in deaths from 
coronary heart disease and 
stroke

• Some cancers curable
• Recognition of tobacco use as 

a health hazard

• Safer workplaces
• Safer and healthier food
• Healthier mothers and babies

• Family planning
• Fluoridation of drinking water

• Motor vehicle safety
• HIV prevention and treatment

Adapted from MMWR 4/2/99 48(12);241-243

In United States since 1900

DIABETES PREVENTION
CURE OF DIABETES

When will these make the list?

Schatz ADA Presidential Address, New Orleans 2016



Pay me now, or pay me later



Economic cost of diabetes

$245 billion in 2012
• Direct costs:  $176 billion

– 51% inpatient hospital care and residential stay
– 18% medications to treat complications
– 12% diabetes medications and supplies
– 9% physician office visits

• Indirect costs:  $69 billion
– Unable to work ($21.6 billion)
– Reduced productivity and absenteeism $26 billion) 
– Early mortality ($18 billion)

Data from American Diabetes Association




