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Estimating Smoking-attributable Mortality in the United States

Abstract

Tobacco is the largest single cause of premature death in the developed world. Two methods of
estimating the number of deaths attributable to smoking use mortality from lung cancer as an indicator
of the damage from smoking. We reestimate the coefficients of one of these, the Preston/Glei/Wilmoth
model, using recent data from U.S. states. We calculate smoking attributable fractions for the 50 states
and the U.S. as a whole in 2000 and 2004. We estimate that 21% of adult deaths among men and 17%
among women were attributable to smoking in 2004. Across states, attributable fractions range from 11%
to 30% among men and from 7% to 23% among women. Smoking related mortality also explains as much
as 60% of the mortality disadvantage of Southern states. At the national level, our estimates are in close
agreement with those of the Centers for Disease Control (CDC) and Preston/Glei/Wilmoth, particularly for
men. But we find greater variability by state than does CDC. We suggest that our coefficients are suitable
for calculating smoking-attributable mortality in contexts with relatively mature cigarette smoking
epidemics.
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ABSTRACT

Tobacco is the largest single cause of premature death in the developed world. Two
methods of estimating the number of deaths attributable to smoking use mortality from lung
cancer as an indicator of the damage from smoking. We reestimate the coefficients of one of
these, the Preston/Glei/Wilmoth model, using recent data from U.S. states. We calculate smoking
attributable fractions for the 50 states and the U.S. as a whole in 2000 and 2004. We estimate
that 21% of adult deaths among men and 17% among women were attributable to smoking in
2004. Across states, attributable fractions range from 11% to 30% among men and from 7% to
23% among women. Smoking related mortality also explains as much as 60% of the mortality
disadvantage of Southern states. At the national level, our estimates are in close agreement with
those of the Centers for Disease Control (CDC) and Preston/Glei/Wilmoth, particularly for men.
But we find greater variability by state than does CDC. We suggest that our coefficients are
suitable for calculating smoking-attributable mortality in contexts with relatively mature

cigarette smoking epidemics.



INTRODUCTION

Tobacco is the largest single cause of premature death in the developed world and is
growing in importance throughout the developing world. At the individual level, cigarette
smoking is strongly linked to lung cancer; but smoking also confers increased risk of death from
other cancers, heart diseases, stroke, and chronic respiratory conditions (Doll et al. 2004).
Although the CDC estimates that as many as 400,000 deaths annually in the United States are
attributable to cigarette smoking, only about 30% of these deaths are caused by lung cancers
(CDC 2008; Mokdad et al. 2004).

Cohort studies demonstrating the link between cigarette smoking and individual mortality
track the mortality of individuals according to their smoking behavior. The prospective study of
British doctors beginning in 1951 (Doll et al. 2004) and the American Cancer Society’s Cancer
Prevention Studies (CPS) Cohorts I and II, beginning in 1959 and 1982, respectively, provide
rich data on the excess risks associated with cigarette smoking from a number of causes of death.

A second approach to estimating the amount of excess mortality attributable to smoking
uses lung cancer mortality, rather than survey data, as the indicator of smoking. The most
widely-known of these “indirect” approaches was designed by Peto, Lopez and colleagues (Peto
et al. 1992). It uses the death rate from lung cancer as an indicator of the accumulated damage
from smoking and combines that indicator with estimates of the relative risk of smokers
compared with non-smokers of mortality from certain disease categories. Preston, Glei, and
Wilmoth (PGW, 2010a) recently developed another indirect method which relies on the
statistical relationship between lung cancer and all other causes of death that was estimated
across countries and time periods. Preston, Glei, and Wilmoth (2010b) and Rostron (2010) use

virtually the same data set but introduce small modifications of the estimation equation that



produce small changes in estimated attributable deaths for males but sizeable reductions for
women above age 80. A recent report of the National Research Council (2011) relies upon the
results of PGW (2010b) to conclude that international differences in smoking-attributable deaths
are the principal explanation of shortfalls in life expectancy at age 50 in the United States
relative to other OECD countries.

This paper has one substantive goal and one methodological goal. The substantive goal
is to provide improved estimates of the extent to which smoking explains state inequality in adult
life expectancy in the most recent time period. Available data indicate that states differ
substantially in both all-cause mortality as well as in the prevalence of smoking among adults.
The maps in Figure 1 present the patterns in 2004. Southern states exhibit considerable
disadvantage with respect to mortality as well as relatively high rates of smoking in the
population. Alternatively, states in the West and Northeast show low mortality and relatively
low prevalence of smoking. Lung cancer mortality rates have also tended to follow a similar
pattern, relatively high in the South and quite low in the West (Devesa et al. 1999). These
patterns suggest that smoking may play an important role in accounting for the regional patterns
of life expectancy within the United States. We intend to evaluate this linkage more precisely
than has been done previously.

The methodological goal is to provide a test of the new PGW method on a new data set.
To date, the three papers that use the basic PGW approach (Preston et al. 2010a; 2010b; Rostron
2010) have estimated the coefficients of the relation between all-cause mortality and lung cancer
mortality on a data set pertaining to 20 or 21 countries over the period 1950-2006. If the
approach is generalizable, the estimated relation should be much the same when different units

of analysis are used. We reestimate the coefficients of the PGW model using data from US



states rather than international data. We use the results to calculate smoking-attributable
mortality in the United States in 2004. We integrate the methodological and substantive goals in
comparing our results for individual states and the U.S. as a whole to those of other methods for
estimating smoking attributable-risk.

Methodological Approaches to Calculating Smoking Attributable Risk

Studies calculating excess mortality due to cigarette smoking typically use an
attributable-risk approach; they estimate the number of deaths that would not have occurred if
smokers had experienced the same death rates as non-smokers (Peto et al. 1994). This calculation
requires information about the increased risk conferred upon smokers by their behavior as well
as information about the prevalence of smoking in the population. Two broad sets of methods
have been developed and applied in a variety of different settings.

The first set of methods could be termed direct methods, because the mortality
differential between smokers and non-smokers is directly observed. These studies require
detailed data on the smoking behavior and mortality experience of cohort members followed
over a number of years. In the United States, the most commonly cited study is the American
Cancer Society Cancer Prevention Study Cohort I (CPS-II) which is composed of more than 1.2
million individuals followed from 1982 through 1988. The Centers for Disease Control and
Prevention (CDC) issues regular estimates of smoking-attributable mortality in the U.S. using
relative risks from CPS-II (Adhikari et al. 2009) and estimates of smoking prevalence from the
National Health Interview Survey (NHIS) or from the Behavioral Risk Factor Surveillance
System (BRFSS). Based on excess mortality among current smokers and former smokers relative

to non-smokers, they calculate mortality attributable to cigarette smoking by applying relative









Figure 3: State-specific smoking-attributable mortality by sex: 2004
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Figure 4: Comparability of Attributable fraction based on our estimates and CDC across 50 states
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Figure 5: Estimated model coefficients based on the current model and Preston, Glei, and Wilmoth

(2010)
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