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Time-series, cross-sectional, and prospective cohort studies have observed associations between mortal-.
ity and particulate air pollution but have been limited by ecologic design or smali number of subjects or
study areas. The present study evaluates effects of particuiate air pollution on mortality asing data from
a large cohort drawn from many study areas. We linked ambient air poliution data from 15t U.S. metrgpoli-
tan areas in 1980 with individual risk factor on 552,138 adults who resided in these areas when enrolled .
in a prospective study in 1982. Deaths were ascertained throu§h December, 1989. Exposure to sulfate and
fine particulate air poliut:on. which is pnmanly from fossi! fuel comhwstion, was estimated from national,
_ data bases. The retatlonsh:ps of air poltution to all-cause, lung cancer, and cardiopulmonary mortality was
examined using multivariate analysis which controlled for smoking, education, and other risk factors. Al-
. though small compared with cigarette smokang, an association between mortality and partloulate air polly-  ~ '
tion was observed. Adjusted relative risk ratios (and 95% confidence intervals) of ali-cause mortality for -
the most polluted areas compared with the least polluted equaled 1.15 (1.08 to 1.22) and 1.17 (1.09 to 1.26)
when using sulfate and fine particulate measures respectively. Particulate air pollution was associated with
- cardiopulmonary and lung cancer mortality but not with mortality due to other causes. increased mortality
) is associated with sulfate and fine particulate air pollution at levels commonly found in U.S..cities. The
increase in risk is not attributable 1o tobacco smoking, although other unmeasured correlates of pollution -
cannot be excluded with certainty. Pope CA {if, Thun MJ, Namboodiri MM, Dockery DW; Evans JS, Speizer-
FE, Heath Jr CW. Particuldte air pollution as a predictor of mortality in a prespective study of U.S.
adults.. Am J Resplr Crit Care Med 1995;151:669-74.
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(20) which controlled for individual differences in age, sex, ciga-
rette srhoking, and other factors. In both the ecologic studies and
the re¢ent prospective cohort study, mortality was more strongly
associated with sulfate or fine particulate air pollution than with
other measures of air poliution. - .

Particulate air pollut:on is a mixture of parficles that vary in

Many studies have observed associations between particulate air
pollution and human-health {1). Increases in sickness and death
associated with severe air pollution episodes have been weil
documented. Recent daily timesseries studies have chserved as-’
sociations between daily mortality and changes in particulate air
pollution (2-6) at levels below U.S. air guality standards. Elevated

particulate air poHution has been associated with declines in (ung

. function (6-9), increases in respiratory symptoms (6, 8-11}, in- -

creases in respiratory hospltallzanons (6, 12-13), and restricted

activity (14, 15). °
Ecologic cross-sectional studies have reported associations

between mortality rates and sulfate or fine particulate pollution

levels across metropolitan areas (16=19% Mortality risks of air pol—

lution have also been estimated using

prospective follow-up of over 8,000 adut
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iving in six U.S. cities
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a from a 14 to 16 year +

size, composition, and origin. Fine particles (those with aeng-
dynamic diameters equal to or Iéss than 25 pm) arerthe Iargest
health concern because they can be breathed most deeply into
the jung. This size range incluges most suifate particles (which
generally make up the largest fracgion of fine particles by massj).
Uniike targer particles which are derived primirily from soil and
QtEs_r crustal materials, fine particles {including sulfated) are de-
rived chiefly from combiustion of fossil fuels in processes such
as transportation, manufacturing, and power generation. Sulfate
particles are commonly generatea by:onversuon from primary
sulfur emissions and a varying portion of sulfate particles may
be acidic.

Previous studies of particulate pollunon and maortality have
been limited by ecologic design or Smali number of subjects or
study’areas. In the present study, a large cohort of adults living
in 151 U.S. metropolitan areas was followed prospectively between
1982 and 1989 Ambient concentrations of sulfates and fine parti-
clas were used as indices of exposure td combustion source am-
bient particulate-air pollution. Exposure to ambient air pollution

~ was estimated from national data bases. Associationssbetween
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