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Since 1970, Lave and Seskin have published a series of articles dealing with the question, *‘Does air
pollution shorten lives?”’ Their recent book reports revised and extended analyses of their previous studies
emphasizing policy implications. We have undertaken a review of Lave and Seskin’s book to evaluate the
methodology used and hence gain some insight into the strength of the conclusions reached, This review
concentrates on methodology and its application to establishing and quantifying the association between air
quality and health, Beyond simply reviewing the analyses reported in Lave and Seskin’s book, we have
duplicated and expanded two of the reported analyses, Our detailed reanalysis is presented both to verify
reported results, and to illustrate the difficulties encountered in such an analysis,

QOur overall conclusion is that Lave and Seskin have done a thorough job of reporting and interpreting the
various analyses that they performed. Lave and Seskin have made a pioneering effort in showing an
association befween mortality rates and air pollution. We do not disagree with the conclusion of the
existence of an association but have some reservations about their methods of estimating its magnitude,

We were particularly concerned that Lave and Seskin did not fully investigate how well their models fit
these data, Qur reanalysis results in estimated effects which differ considerably from the values reported by
Lave and Seskin, Thus, we conclude that the regression coefficients are quite unstable and so must be used
with care, Assessing the relative costs and benefits of reducing air pollution without extensive sensitivity
analysis could, therefore, be misleading,



Limitations of Spatially Aggregate Data

 No subject level risk factor information
(smoking, diet, BMI)

e Spatial resolution of exposure assighment too
coarse
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¢ The Reanalysis Team was able to replicate the
original results in both studies using the same
data and statistical methods as used by the Orig-
inal Investigators. The Reanalysis Team con-
firmed the original point estimates: For the Six

Cities Study. they reported the relative risk of
mortality from all causes associated with an
increase in fine particles of 18.6 pg/m® as 1.28,
close to the 1.26 reported by the Original Inves-
tigators. For the ACS Study, the relative risk of
mortality from all causes associated with an
increase in fine particles of 24.5 pg/m” was 1.18
in the reanalysis, close to the 1.17 reported by
the Original Investigators.
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No single epidemiologic study can be the
basis for determining a causal relation

between air pollution and mortality.



Global Cohorts of Ambient Fine Particulate Matter and Non-Accidental Mortality

Cohort

Hazard Ratio [95% CI]

North America

Male Health Professionals 0.86[0.72, 1.02]
Agricultural Health Study P 0.94[0.78,1.13]
California Teacher's Study i 1.01[0.94,1.08]
AARP Diet and Health H 1.03[1.01,1.06]
National Health Interview Survey i 1.06[1.01,1.11]
American Cancer Society CPS-II P 1.07[1.06, 1.09]
AHSMOG —a— 1.08[097,1.21]
MEDICARE . 1.08[1.08,1.09]
Census Health & Environment (1991) o 1.12[1.10, 1.13]
Breast Screening e 1.12[1.05,1.20]
Nurses' Health Study P 1.13[1.05,1.22]
Six City Study N 1.14[1.07,1.22]
Census Health & Environment (2001) A 1.15[1.12,1.17 ]
Census Health & Environment (1996) : [ 1.18[1.16,1.20]
Community Health Survey : . 1.26[1.19,1.34]
RE Model for North America:(p = 0.00; 2 = 97.2%) R 1.10[1.06,1.13]
Europe

Rome Census Cohort ‘m 1.04[1.03,1.05]
Dutch Study of Diet and Cancer H—-— 1.06 [0.97,1.16]
DUELS o 1.13[1.11,1.15]
National English —a— 1.13[1.00,1.27 ]
ESCAPE f—— 1.14[1.03,1.27]
France H—a— 1.15[0.98, 1.35]
RE Model for Europe:(p = 0.00; I* = 87.1%) @ 1.09[1.05,1.14]
Asia ;

Taiwan Civil Servants = 092[0.72,1.17]
Chinese Male Cohort " 1.09[1.09,1.10]
Hong Kong —a— 1.14[1.07 ,1.22]
RE Model for Asia:(p = 0.17; I2=12.5%) ¢ 1.10[1.07,1.12]
RE Model for All Cohorts:(p = 0.00; I = 97.7%) ¢ 1.10[1.07, 1.12]
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Global Cohorts of Ambient Fine Particulate Matter and Non-Accidental Mortality

Cohort

Hazard Ratio [95% CI]

North America
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e ACS CPS 11

0.86[0.72, 1.02]
0.94[0.78 . 1.13]
1.01[0.94 . 1.08 ]
1.03[1.01.1.06 ]
1.06[1.01.1.11]
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126 [1.19.1.34]
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1.14[1.07 . 1.22]

]

RE Model for All Cohorts:(p = 0.00; I = 97.7%)
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Global Cohorts of Ambient Fine Particulate Matter and Non-Accidental Mortality
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Global Cohorts of Ambient Fine Particulate Matter and Non-Accidental Mortality
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Global Cohorts of Ambient Fine Particulate Matter and Non-Accidental Mortality
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Taiwan Civil Servants F = { 092[0.72,1.17]
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The Role of Publically Available Data

* Benefits
— Provides opportunities for innovative methods of design and analysis
— Help identify critical sources of uncertainty
— Value of innovations more convincing when applied to relevant data!

* Limitations
— To have data made public one must “de-personalize” information
* “alter” age, date of death, cause of death, and location
— Need to understand influence of these “altered” data on effect
estimates and uncertainty compared to un-altered information
— Access to personal data available under restrictive environments
* These restricted environments can impose limitations
 Then these innovations will have to be applied to relevant global subject-
level data to fully understand their influence
— Develop collaborative efforts among researchers with access to
complete subject level information
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Epidemiology at Low Exposures

ldentifying the shape of the association
between long-term exposure to low levels of
ambient air pollution and the risk of mortality:
an extension of the Canadian Census Health
and Environment Cohort using innovative data
linkage and exposure methodology. Michael
Brauer, University of British Columbia

Mortality and morbidity effects of long-term
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NO., and Os: an analysis of European cohorts.
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Assessing adverse health effects of long-term
exposure to low levels of ambient pollution.
Francesca Dominici, Harvard University
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