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to smoking. There were two reasons for using 
these indirect indicators of smoking. First, for 
most study areas, data on the prevalence of smok-
ing are not available for the late 1970s and early 
1980s, and second, the measures for lung cancer 
and COPD indicate the population’s cumulative 
exposure to smoking. The International Classifica-
tion of Diseases, 10th Revision (ICD-10) was used to 
calculate death rates for lung cancer (ICD-10 codes 
C33-C34 and D02.1-D02.2) and COPD (ICD-10 
code J40-J44). The death rates were based on the 
underlying cause of death in individual death 
records from national mortality statistics and 
population data from the U.S. Census, pooled for 
the same 5-year periods as life expectancy. Death -
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tration of 10 μg per cubic meter was associated 
with mean (±SE) reductions in life expectancy of 
1.19±0.27 years from 1978 to 1982 and 2.02±0.50 
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regression line, indicating that factors other than 
changes in air pollution were influencing the 
changes in life expectancy.

Table 2 shows regression coefficients for the 
association between increases in life expectancy 
and reductions in PM2.5 for models with various 
combinations of socioeconomic and demographic 
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proxy variables for the prevalence of smoking or 



Fine-Particulate Air Pollution and Life Expectancy in the United States

n engl j med 360;4 nejm.orgnejm.org



n engl j med 360;4 nejm.org january 22, 2009386

Fine-Particulate Air Pollution and Life Expectancy in the United States

tributed to measurable improvements in human 
health and life expectancy in the United States.
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