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Special Considerations for Mortality Concentration-Response

Epidemiological analyses have consistently linked air pollution, especially PM, with excess
mortality.  Although a number of uncertainties remain to be addressed by continued research (NRC,
1998), a substantial body of published scientific literature documents the correlation between
elevated PM concentrations and increased mortality rates. Community epidemiological studies that
have used both short-term and long-term exposures and response have been used to estimate PM/
mortality relationships. Short-term studies use a time-series approach to relate short-term (often
day-to-day) changes in PM concentrations and changes in daily mortality rates up to several days
after a period of elevated PM concentrations.  Long-term studies examine the potential relationship
between community-level PM exposures over multiple years and community-level annual mortality
rates. Researchers have found statistically significant associations between PM and premature
mortality using both types of studies.  In general, the risk estimates based on the long-term exposure
studies are larger than those derived from short-term studies. Cohort analyses are better able to
capture the full public health impact of exposure to air pollution over time (Kunzli, 2001; NRC,
2002).  The second 812 prospective study will estimate PM-related premature mortality benefits
based on the full body of epidemiological literature, including both cohort analyses and short-term
exposure studies.

Over a dozen studies have found significant associations between various measures of
long-term exposure to PM and elevated rates of annual mortality, beginning with Lave and Seskin,
1977.  Most of the published studies found positive (but not always statistically significant)
associations with available PM indices such as total suspended particles (TSP).  Studies of different
fine particles components (i.e. sulfates), and fine particles, as well as exploration of alternative model
specifications, sometimes found inconsistencies (e.g. Lipfert, 1989). These early "cross-sectional"
studies (e.g. Lave and Seskin, 1977; Ozkaynak and Thurston, 1987) were criticized for a number of
methodological limitations, particularly for inadequate control at the individual level for variables
that are potentially important in causing mortality, such as wealth, smoking, and diet.  More recently,
several long-term studies have been published that use improved approaches and appear to be
consistent with the earlier body of literature.  These new "prospective cohort" studies reflect a
significant improvement over the earlier work because they include individual-level information with
respect to health status and residence.   The most extensive study and analyses has been based on data
from two prospective cohort groups, often referred to as the Harvard "Six-City study" (Dockery et
al., 1993) and the "American Cancer Society or ACS study" ( Pope et al., 1995);  these studies have
found consistent relationships between fine particle indicators and premature mortality across
multiple locations in the U.S.   A third major data set comes from the California based 7th Day
Adventist Study (e.g. Abbey et al, 1999), which reported associations between long-term PM
exposure and mortality in men.  Results from this cohort, however, have been inconsistent and the air
quality results are not geographically representative of most of the US.  More recently, a cohort of
adult male veterans diagnosed with hypertension has been examined (Lipfert et al., 2000).  The
characteristics of this group differ from the cohorts in the ACS, Six-Cities, and 7th Day Adventist
studies with respect to income, race, and smoking status.  Unlike previous long-term analyses, this
study found some associations between mortality and ozone but found inconsistent results for PM
indicators. 
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