Adverse Health Effects of Particulate Matter:
New Science Shows Effects
Below Current Standards
More than 2,000 peer-reviewed studies have been published since 1996 when the EPA last reviewed the
standards for particle pollution. The new studies validate earlier research showing the strong relationship
between particle pollution, illness, hospitalization and premature death. Furthermore, the recent studies
show that the health effects of particle pollution may be more far reaching than was previously
understood.
Particulate air pollution can affect the cardiovascular system as well as the lungs, triggering heart attacks
and strokes. Lives are shortened not just by days or weeks, but by months or years. Air pollution targets
not just the elderly, but also fetuses, infants, children and adolescents. People most at risk are not only
those with asthma and COPD, but also those with heart conditions and diabetes. Effects are occurring at
even lower concentrations than were previously believed to be harmful -- to levels below the current
standards.
A few of the key studies that EPA relies on to recommend more stringent air quality standards are
reviewed here.
LONG-TERM EXPOSURES
American Cancer Society Cohort Study: This study of half a million people in 100 American
cities over 16 years has been audited, replicated, re-analyzed, extended and ultimately reconfirmed. The
latest results show that long-term exposure to fine particulate matter is associated with premature death
from cardio-respiratory causes and lung cancer. Increased risk of premature death is evident at
concentrations below current standards.1
Harvard Six Cities Study: This long-term cohort study has also been subject to an independent audit,
review, and re-analysis and the original findings have been confirmed: long term exposure to fine particle
pollution shortens lives and contributes to an increased risk of early death from heart and lung disease,
even at air pollution levels far below the current standards.2
Children’s Health Study: A study of school-age children in 12 southern California communities
reported increased cough, bronchitis, and decreased lung function in children living in more polluted
areas. The long-term mean fine particle concentration was at the level of the current standard.3, 4
SHORT-TERM EXPOSURES
Dozens of short-term community health studies from cities throughout the United States and around the
world indicate that short-term increases in particle pollution are associated with adverse health effects
ranging from increased respiratory symptoms such as coughing and wheezing to increased
hospitalization, doctor visits and emergency room visits, to increased mortality from respiratory and
cardiovascular disease. Here are a few of the dozens of studies upon which EPA is basing its
recommendations:
Air Pollution and Daily Mortality in Eight Canadian Cities: Daily concentrations of PM2.5 were
well below the current air quality standards in this study of the eight largest Canadian cities. Daily
increases in fine particle air pollution were linked to increases in daily deaths.5
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Deaths from Cardiovascular Causes in Phoenix: Phoenix is a city that meets current annual air
quality standards, but a study has shown that short-term increases in fine particle pollution contribute to a
rise in deaths from cardiovascular causes.6
Daily Mortality in Santa Clara County: A study of Santa Clara County, California found that the
relationship between PM2.5 pollution and daily mortality persisted even in an area that met current air
quality standards.7
Non-fatal Heart Attacks in Boston: A Harvard University study found that high levels of particulate
air pollution can trigger heart attacks in at-risk people exposed for even a short time. Researchers
interviewed Boston area patients several days after their heart attacks and found that the onset of
symptoms correlated with times of high daily air pollution.8
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