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Guest Editorial

Robert F. Phalen and Ronald K. Wolff
UNIVERSITY OF CALIFORNIA, IRVINE, AIR POLLUTION HEALTH EFFECTS LAB,

( )COMMUNITY AND ENVIRONMENTAL MEDICINE 1825, IRVINE, CA 92697 R.F.P. ,

ELI LILLY AND COMPANY, LILLY RESEARCH LABORATORY, P.O. BOX 708,
( )GREENFIELD, IN 46033 R.K.W.

The Annual Meeting of the American

Association for Aerosol Research, which

took place June 22] 26, 1998 in Cincinnati,

Ohio, included a special symposium on

`̀ Particulate Matter and Health: Lessons

Learned and Energizing the Research
Agenda.’ ’ The symposium included two ple-

nary sessions, four special platform ses-

sions, two panel discussions, and over 50

platform and poster papers on topics re-

lated to particulate air pollution and health.

Of necessity, the scope of the symposium
was broad because of the dif® culties in

de® ning and characterizing particulate mat-
( )ter PM and the complexity of the biologi-

cal issues involved. Topics that were cov-

ered included the following:
)1 PM issues: Looking back and possible

)paths forward; 2 the epidemiological basis
)for PM standards; 3 the EPA’s speciation

)monitoring network; 4 personal exposures
)to community and indoor PM; 5 atmo-

spheric aerosol characterization needs rele-
)vant to health effects; 6 the plausibility of

)PM-induced health effects; 7 particle-in-

duced lung injury: physicochemical particle

characteristics and the in¯ uence of age and
) )health status; 8 pathogenetics of PM; 9

new approaches in multicomponent inhala-
)tion toxicology research; 10 uncertainties

)in the health data base; 11 PM toxicology;
) )12 dosimetry of inhaled particles; and 13

emission formation and control of PM.

These topics effectively frame the impor-

tant major issues related to the health ef-

fects of PM. Each of these topics present

opportunitie s for research as well as new

challenges to the aerosol research commu-

nity. Major increments in PM-related re-

search funding, both short- and long-term,

are being provided by numerous funding

agencies with an emphasis on studies that

are integrated into the larger health related

problems.

The special symposium illuminated the

substantial magnitude of needed research

on PM and health. Numerous epidemiolog-

ical studies have demonstrated an associa-

tion between day-to-day measures of com-

munity PM concentrations and a variety of

adverse health outcomes, including morbid-

ity and mortality. As repeatable as these

associations are, toxicology studies have not
( )identi® ed either the causal agent or agents

or the biological mechanisms by which harm

is done. Furthermore, the proper measure,

or metric, of PM-associated air pollution

that tracks the health effect associations

has not been identi® ed. Thus, appropriate

air samplers and sampling strategies for

PM may not yet exist. An analysis of the

research that needs to be performed relat-

ing to these and other important issues has

been published by the National Research
(Council `̀Research Priorities for Airborne
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Particulate Matter: I. Priorities and a

Long-Range Research Portfolio,’ ’ National
)Academy Press, Washington, DC, 1998 .

This highly recommended report proposes

a 13-year, $442 million research program

directed at ten `̀ highest priority research

recommendations.’ ’ The research portfolio

describes a critically important effort on

behalf of public health; an effort that will

require the enlightened participation of nu-

merous scientists if it is to succeed.

Much is at stake because if modern PM-

related exposures are truly responsible for

large numbers of deaths and cases of car-

diopulmonary disease, then increasingly

stringent abatement efforts are likely. These

efforts will probably have a very signi® cant

impact on the costs and availability of

transportation , electricity, food, shelter, and

goods, which will affect public health as

well as the economies of many nations. The

special symposium was motivated largely

by this health and economic aspect of par-

ticulate air pollution and the realization

that aerosol science expertise must be re-

cruited in order to resolve the signi® cant

uncertainties.

PM is a very important societal issue2.5

and the AAAR is well positioned to have a

very positive impact on helping to provide

meaningful solutions. This symposium pro-

vided an excellent synopsis of current sta-

tus, but even more importantly provided

views on how to maximize research returns

in the future by focusing efforts on the

most important questions. AAAR offers a

unique forum for bringing together aerosol

scientists, toxicologists , atmospheric scien-

tists, instrumentation experts, lung biolo-

gists, clinicians, and regulatory scientists to

work on this multidimensional issue. The

general messages from the symposium were

the following:

} The data is a compelling indication that

there is an association between airborne

urban particulate levels and mortality in-

creases.

} The possible mechanisms for this subtle

effect are not likely to be simply deter-

mined and tested, but are likely to be

complex and multifaceted.

} Gaps in our knowledge of the risks to
health from exposure to PM have been

identi® ed that include linking sources of

PM and PM precursors to what is found

in the ambient and indoor environment,

the linkage from what is found in air to

the dose over time to critical tissues,
and, ultimately, mechanistic linkages to

speci® c PM-associate d health outcomes.

} Critical thinking needs to go into devis-

ing research plans to de® ne approaches

to addressing these and other knowledge

gaps that are delineated.

} A concerted effort will be needed by

scientists working in a multidisciplinary

manner to provide meaningful insights

to this complex issue, and much of the
research is likely to be over a relatively

long time span that may not ® t easily

into legally mandated review periods.

( )The symposium `̀ Particulate Matter PM
and Health: Lessons Learned and Energiz-

ing the Research Agenda’’ provided an ex-

cellent platform for discussing where we

have been on PM science and regulation2.5

and provided insights on possible ways to

move forward. Arden Pope, who has pro-
vided much of the epidemiological data,

reviewed this area and summarizes in his

paper on this issue the central theme

around the strength of the data supporting

an association between airborne particle

concentrations and increases in mortality.
Some of the plausible mechanisms by which

inhaled particulates might give rise to ob-

served short-term excesses in mortality were

discussed. Speci® c factors including re-

sponse to ultra® ne particles, age, oxidative

stress, in¯ ammation, and cardiovascular
phenomena are among the possibilities.
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There were also in-depth discussions of
topics including indoor routdoor exposure,

examination of which PM indicators should

be measured, sampling issues and technol-

ogy, control technology, epidemiological

needs from aerosol scientists, health ef-

fects, and atmospheric transformation and
modeling. The papers in this issue provide

a sampling of some of these topics that

were discussed. Because of the magnitude

of the issue, the papers in this special issue

cannot come close to addressing all of the
above issues, but they do present relevant

initial thinking and research efforts. The

most important aspect of the conference

was the exchange of ideas and information

among many disciplines so that improved

research efforts may be de® ned and under-
taken taking into account the complexity of

the issue.




