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Epidemiologic Methods and Study Designs for Investigating Adverse Health Effects of
Ambient Air Pollution
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Institute of Environmental and Industrial Medicine, Hanyang University; Department of Epidemiology and Biostahstics and
Institute of Health and Environmental Science, School of Public Health, Seoul National University"

Air poliution epidemiologic studies are intrinsically difficult because  pollution effects on human health (acute or chronic). With the
the expected effect size at general environmental levels is small,  improvements in the area of air pollution epidemiologic studies, we
exposure and misclassification of exposure are common, and  should emphasize that elaborate models and statistical techniques
exposure is not selective to a specific pollutant. In this review paper,  cannot compensate for inadequate study design or poor data
epidemiologic study designs and analytic methods are described, and  collection.
two nationwide projects on air pollution epidemiology are introduced.

This paper also demonstrates that possible confounding issues in time- Korean J Prev Med 2001;34(2):119-126
series analysis can be resolved and the impact on the use of data from
ambient monitoring stations may not be critical. In this paper we  Key Words: Air pollution epidemiology, Epidemiologic methods,

provide a basic understanding of the types of air pollution Study designs, Generalized additive model, Case-
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Figure 1. Basic study designs of air pollution epidemiology (Except from Dockery

and Pope[12]).
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Figure 3. The residual piots versus date. (A} The regression model includes only
SO2 concentration. The smoothed curve (Loess) shows the substantial
seasonal pattern. (B) The regression model includes weather condition
(temperature and humidity) as well as SOz levels. (C) The adjustment
was by regression including weather conditions, seasonal indicators, as
well as SOz levels (Excerpt from Lee et al.[7]).
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Figure 4. Distribution of selected variables showing long-term time trends using
Loess smoothing method in Seoul, 1991-1995 (Excerpt from Lee and
Schwartz[8)).
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Figure 5. Distribution of selected variables showing a seasonal variation in Seoul
and Ulsan, 1991-1995 (Excerpt from Lee et al.[7]).
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Figure 6. Schematic representation of six modeling (sampling) approaches.
These models are analogous to case-control studies in which a variable
number of controls are matched to each case (M-to-one matched,
where M=1, 2, 4) (Excerpt from Lee and Schwartz[8]).
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