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Abstract

There is growing evidence that exposure to fine particulate air pollution contributes to respiratory and
cardiovascular disease and death. Many daily time-series studies have observed that short-term (1-5
day) changes in pollution are associated with changes in daily death counts. However, studies that are
considered to be most relevant to understanding the larger effects of persistent, repeated, or long-term
pollution exposures are studies that have relied on long-term spatial exposure variability. Spatial
analyses of pollution and mortality data, as early as 1970, reported that long-term, average
concentrations of fine and sulfate particles were associated with annual mortality rates across U.S.
metropolitan areas. However, these early population-based, cross-sectional, mortality-rate studies were
largely discounted because they could not adequately control for cigarette smoking and other individual
risk factors. Recent estimates of the mortality effects of long-term air pollution exposure have
emphasized two prospective cohort studies, the Harvard Six-Cities study (Dockery et al. 1993; Laden et
al. 2006), and the American Cancer Society study (Pope et al 1995, 2002, 2004; Jarrett et al. 2005).
These studies estimate pollution-mortality associations using spatial regression models, controlling for
cigarette smoking and various other individual risk factors. Both of these studies estimate surprisingly
large and statistically robust mortality effects of fine particulate air pollution. This presentation will provide
the interesting background, methods, and results of these two studies.
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