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Abstract: Background: Chronic exposures to fine particulate matter (PMz.5) have been linked to

cardiovascular morbidity and mortality, possibly via accelerated atherosclerosis. Using
common carotid artery intima-medial thickness (IMT) as a surrogate for atherosclerosis, we
hypothesized that long-term PMa s concentrations would be associated with an increased IMT

extent and rate of progression.

Methods: Participants of the Multi-Ethnic Study of Atherosclerosis, aged 45 to 84 years and
without clinical cardiovascular disease at baseline, had two ultrasounds for IMT between
2000 and 2005 (mean follow-up: 2.8 years). Long-term PM s concentrations were
estimated for each participant over the year before baseline and the period between
ultrasounds using a finely resolved spatio-temporal model, which incorporates cohort-
specific air monitoring data and geographic variables. Cross-sectional and longitudinal
associations among persons not on statin therapy were examined in a unified model of the
log of IMT using generalized estimating equations, clustering on subject and adjusting for
traditional risk factors including age, sex, race, smoking, and blood pressure. We also
controlled for the six study centers (each in a different state) to examine the relationship of
within-metropolitan area PMy s variation and IMT.

Results: Among 4,089 participants with an average IMT of 700 um and mean rate of
progression of 12 pm/year, we found that living in areas with higher long-term PMz 5

concentrations was associated with a greater IMT. Cross-sectionally, an inter-quartile
increase of 2 ug/m3 in PM2. 5 was associated with a 0.8% (95% Cl: 0.3 to 1.3 %) increase in
IMT. Overall, no association between PM, s and progression of IMT was found, but a strong
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and statistically significant association was found after control for center. A 2 pg/m3 increase
in within-metropolitan area PM2. 5 was associated with a 5.8% (95% CI: 3.0 to 8.7%)
increase in IMT progression. These within-metropolitan area associations were generally
consistent across center, with three of six areas meeting statistical significance.
Conclusions: Living in areas with higher PM2 s was cross-sectionally associated with
increased IMT. Gradients within metropolitan areas also were associated with increased IMT
progression. Between-metropolitan area differences in PM2 s were not related to IMT
progression but such contrasts might be confounded by region or center-specific features.
These findings suggest that long-term PM2 s exposures may be associated with the
acceleration of atherosclerosis, even at current levels, and support previously reported
associations with clinical cardiovascular disease development.
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