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4. Rationale:



Outdoor air pollution has been associated with increased risk of coronary heart
disease and stroke [1]. A recent case-control study in Italy shows that long-term exposure
to particulate air pollution is associated with increased risk of deep vein thrombosis
(DVT) [2]. To our knowledge, no prospective evidence exists about outdoor air pollution
and incident DVT.

Road traffic is a major contributor to outdoor air pollution in industrialized countries,
contributing fine particulate matter, carbon monoxide, oxides of nitrogen, and other
pollutants. Assessment of traffic exposure can enhance studies of health effects of
outdoor air pollution because local sources are important, and because few people live
close to the monitoring stations which are often purposefully located away from local
sources like busy roads. For example, in the ARIC participants, it was exposure to traffic-
related air pollution, but not background air pollution, that was associated with reduced
lung function [3] and increase risk of coronary heart disease [4]. We are unaware of any
population-based study on the relation between traffic-related air pollution and DVT.

The ARIC study (visits 1-4 and the annual follow-up) provides a good opportunity to
study the relation between DVT and long-term traffic exposure.

5. Main Hypothesis/Study Questions:
Subjects with higher exposure to traffic-related air pollution have higher risk of
incident DVT.

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

In the proposed study, we will prospectively examine the association of residential
exposure to traffic with deep vein thrombosis (DVT) or pulmonary embolus (PE) among
the ARIC participants. The endpoints of interest are incident DVT (including PE);
therefore, participants will be excluded if they had a history of DVT at the baseline or
were taking warafin. We will also exclude persons who meet the following criteria:
ethnicity other than African-American or white, African-Americans from Minnesota and
Maryland field centers, missing geocoding information.

DVT and PE have been identified since baseline in the ARIC cohort by the LITE
study and validated by physician review. We are just finishing an update of incident
cases through 2005 and expect to have approximately 500 events.

Small-scale spatial variations of traffic exposure will be quantified 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. These two measurements have
been successfully applied in assessing the association of traffic exposure and lung
function in the ARIC participants [3, 4]. Data on the background ambient air pollution
will be acquired from the Environmental Protection Agency (EPA) air quality data
retrieval system. The traffic and background air pollution data cover the period between
visit 1 and visit 4. Consistent with previous air pollution prospective analyses in which



exposure was assessed at the beginning of follow-up [5-7], we will use traffic exposure at
the baseline residences (visit 1, 1987-1989) for this analysis.

Cox proportional hazards regression analyses will be used to assess the relations of
traffic exposure with the risk of incident DVT. Our basic models will adjust for age, sex,
center and ethnicity. In the adjusted models, we will include factors that we hypothesized
a priori could be potential confounders, including age, sex, study center, ethnicity, BMI,
income, education, census tract level median household income, physical activity,
hormone replacement therapy (HRT) (treated as a time dependent covariate), diabetes
status, and background air pollution level (PMjg, NO; and O3). We will conduct stratified
analyses by sex, age, ethnicity and HRT, to examine potential modifiers of traffic
exposure. Our previous analysis suggested potential geocoding error in Washington
County which may reflect a renaming of streets that occurred there [3, 4]; therefore, we
will also conduct sensitivity analysis excluding Washington County from our analysis. In
addition, we will examine the association of traffic exposure with intermediate
phenotypes such as Factor VIII and activated partial thromboplastin time (aPTT).
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