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“Today we are spending over $2 trillion a year on 

health care and yet for all of this spending…citizens in 

some countries that spend substantially less than we 

do are actually living longer.”   President Barack 

Obama, address to American Medical Association,     

June 15, 2009.
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Trends in e50, Females 
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Trends in e50, Males 
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Compared to OECD countries and 

composites, the US does well in

• Screening for cancer

• Survival rates from cancer

• Survival rates after heart attacks

• Survival rates after strokes

• Medication for high blood pressure

• Medication for high cholesterol

• Vaccination against influenza

• Mortality from influenza and pneumonia 



Health Care Systems: 

Cancer

Screening rates

Breast Cancer

Colon Cancer

Cervical Cancer

Prostate Cancer
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Five-Year Relative Survival Rates for Cancer of Different Sites, US and 

European Cancer Registries
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Analysis of Prostate Cancer and Breast Cancer

• Effective methods of screening for these diseases 
have recently developed;

• These diagnostic methods have been deployed 
earlier and more widely in the US than in 
comparison countries;

• Effective methods are being used to treat these 
diseases; and

• The US has had a significantly faster decline in 
mortality from these diseases than comparison 
countries 



5-year Relative Survival Rate, 

Prostate and Breast Cancer, US
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Contribution of Smoking to 

International Differences in Life 

Expectancy 

Samuel H. Preston

Dana A. Glei

John R. Wilmoth
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Per Capita Consumption of Manufactured Cigarettes

European Countries (Group 1) and the United States
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Per Capita Consumption of Manufactured Cigarettes

Non-European Countries
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The Model

M0 is the death rate from causes other than lung cancer in a particular 

age/sex/period country category;

Xa is a set of dummy variables for each age group;

Xt is a set of dummy variables for each calendar year;

Xc is a set of dummy variables for each country;

(T x Xc) is a set of interactions between calendar year (linear) and each 

country dummy;

ML is the death rate from lung cancer;

(ML x T) is an interaction between ML and year;

(ML x Xa) is an interaction between ML and the age dummies







Gains to female life expectancy at age 

50 from eliminating smoking
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Gains to male life expectancy at age 50 

from eliminating smoking
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Source:  Preston, Glei, Wilmoth  2010



FIGURE 1  U.S. trends in observed e50 and estimated e50 without smoking by sex.
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FIGURE 2  U.S. trends in the observed sex difference in e50 and the estimated sex difference without smoking.
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Ranking of US Age-Specific Death 

Rates Among 18 OECD Countries 

in 2005Ranking of US Age-Specific Death Rates Among 18 OECD Countries in 2005
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Ranking of US Age-Specific Death 

Rates Among 18 OECD Countries 

in 1960Ranking of US Age-Specific Death Rates Among 18 OECD Countries in 1960
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Ranking of US Female Age-

Specific Death Rates Among 18 

OECD CountriesUS Ranking Females
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Ratio of US Age-Specific Death 

Rates to the Average of17 OECD 

Countries in 2005Ratio of US Age-Specific Death Rates to the Average of 17 OECD Countries in 2005
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Sex Mortality Differentials in the United States:

The Role of Cohort Smoking Patterns
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Lee-Carter Model

• Mx,t: central mortality rate for age x at time t,

• ax: mortality profile by age, which is constant over time,

• Kt: temporal trend of mortality changes over time,

• bx : changes in the mortality rates at age x in response to

• changes in Kt over time,

• x,t: error term, which depicts the age-specific historical

• influences that are not explained by the model.



ln(Mx,t )  ax  bx  kt x,t



Kt by sex estimated using Lee-Carter Model:               

United States, 1969-2003
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Our Model 

(Lee-Carter Model with Cohort Smoking Histories)
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Sx,t
M

is the matrix of cohort smoking histories by age and year for females

is the matrix of cohort smoking histories by age and year for males

C and w are corresponding coefficients for the smoking matrices



Estimated bx by sex from Original Lee-Carter model
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Estimated bx by sex from Lee-Carter model with 

cohort smoking histories

0. 000

0. 002

0. 004

0. 006

0. 008

0. 010

0. 012

0. 014

0. 016

0. 018

0. 020

0. 022

0. 024

50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84

age

Mal e Femal e



Projections

• We project age specific mortality rates for age group
50-84 to year 2034.

• Projection of Kt

• Model: ARIMA (0,1,0)-random walk with a drift.

• Projection of Cohort Smoking Histories by Sex
– Projection of Cohort Smoking Histories by Sex for

Whites for cohorts born between 1965 and 1984

– Using values of the Whites as the total Population for
cohorts born between 1965 and 1985
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Ratio of projected age specific mortality rates in 

2034 to age specific mortality rates in 2003
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Comparison of 35P50 from different projections



Age-standardized death rate, U.S. Males, 2004

Fenelon, 2009



Age-standardized death rate from lung cancer, US males 2004

Fenelon, 2009



Trends in Obesity: United States 1971-2006



Prevalence of obesity (BMI > 30): Age 50+
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Preston and Stokes 2010









Note: these estimates are based upon the Prospective 

Studies Collaboration (2009) and are higher than would be 

obtained with several other sets of relative risks of mortality 

from obesity.
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Males
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Mortality of Obese Individuals (BMI 30-35) Relative to Lower BMI (18.8-25)

Ages 50-70 (baseline)

Mehta 2009



Source: Preston and Ho (2009)





Life expectancy at age 50 in 2003* 

before/after removal smoking deaths, Males
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Model Coefficients for 

Lung Cancer Rate (per 1,000) in 2003
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Life expectancy at age 50 in 2003* 

before/after removal smoking deaths, Females
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Health insurance coverage among persons under 65 years of age: United States 



Percent of adults with access problems* in 

past year because of costs
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Percentage of Women Aged 50-64 Receiving a Mammogram in 

Previous Two Years in 1994
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Age-Adjusted Lung Cancer Incidence Rate, US Females



Age-Adjusted Lung Cancer Incidence Rate, US Males
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