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4. Rationale:

Traffic is a major contributor to air pollution for those who live close to busy roads. An
expanding body of epidemiologic research suggests that traffic-related exposures may be
associated with acute and chronic respiratory effects™™°. In limited studies on occupational-
exposed and general population, an association between exposure to automobile exhaust and
adverse effects on lung function was found in adults®®, whereas others failed to find such an
association®°. Thus the effect of traffic-related air pollution on adult lung function remains
inconclusive.

Traffic emissions result in small-scale spatial variations and higher concentrations within
short distances from major roads**?. Thus typical use of air pollution data from fixed monitoring



stations may be inadequate to study traffic-related air pollution and health outcomes, especially
for those living close to busy roads. In this way, traffic-related assessment can add to the health
studies of ambient air pollution in part because local sources are important and also because
most people do not live close to the monitoring stations and monitoring stations are purposefully
located away from local sources such as busy roads. For people living close to busy roads, air
pollution from traffic sources may be more important than the area background.

The pulmonary function test at visits1 and 2 of the ARIC study could be used to investigate
the relation between traffic exposure and lung function.

5. Main Hypothesis/Study Questions:
Subijects with higher exposure to traffic-related air pollution have reduced lung function.

5a. Analysis :

The main measurement of lung function for this analysis is FEV1 and FVC. We will quantify
small-scale spatial variations of traffic exposure by two measurements: geographical information
system (GIS)-mapped traffic density assignments at residences, and the distance of residences
to nearest roadways of various types. Generally, traffic density values give a relative indication of
which residence locations are likely to be most exposed to traffic activity.

The relations between measures of traffic density/distance and lung function will be explored
using multiple linear regression. In the regression models, we will examine a number of
confounding factors, including gender, research center, race group, age, smoking (status
including never, former and current smokers, and pack years), ETS exposure, BMI, occupations,
educational level, height, square of height, and background air pollution level. Taking lowest
quartiles of traffic density and unexposed in distance as the reference group, we will compare the
FEV1 (FVC) difference with various traffic exposure levels after adjustment for the covariates
above.

6. Data (variables, time window, source, inclusions/exclusions):

Visits 1-2: pulmonary function measures, research center, race group, age, smoking (status
including never, former and current smokers, and pack years), exposure to environmental
tobacco smoke, BMI, occupations, educational level, census tract income, height, and
background air pollution level.
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