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Research Abstract
? DESCRIPTION (provided by applicant): Alzheimer’s disease (AD) affects more women than 



men and burdens millions of aging Americans and their families. While our knowledge of 
modifiable risk factors for AD remains limited, there is growing evidence that exposure to 
ambient air pollutants, including particulate matter (PM) and ozone, accelerates brain aging. 
Built on our collaborative work on neurotoxic effects of ambient air pollution and cognitive aging 
in Women’s Health Initiative Study (WHIMS), this application will address two critical knowledge 
gaps in this promising area of air pollution-neuroepidemiology: (1) It is unclear whether brain 
region- and/or site-specific neurotoxicity occurs from ambient air pollution exposure; and (2) 
Strong epidemiologic evidence linking ambient air pollution to increased AD risk are still lacking. 
These knowledge gaps reflect limitations of previous research with conventional analyses of 
neuroimaging data and insufficient power in linking AD risk with exposures. This application will 
overcome these challenges by combing three unique data sources (WHIMS air pollution 
exposure; WHIMS MRI; and the Alzheimer’s Disease Neuroimaging Initiative [ADNI]). 
Leveraging the longitudinal brain structure data from WHIMS MRI (gathered in 2005-6; 2010-
2011) plus air pollution exposure estimates generated for WHIMS (gathered in 1993-2010), we 
will apply high-dimensional computational methods to conduct voxel-based analyses with a 
systematic and agnostic approach to examining the brain region-specific neurotoxicity of air 
pollution. This exploratory R21 application will also test the hypothesized adverse effect of 
ambient air pollution on the pattern of brain structure predictive of increased AD risk in an 
optimal population context, where ambient air pollutants affected the cognitive aging in older 
women. ADNI provides a well-characterized clinical database of cognitive normal and AD 
phenotypes, enabling our development/validation of novel AD risk metrics based on 
neuroimaging data applicable to WHIMS MRI. Thus, our Specific Aims are: Aim 1) Using 
structural brain MRI and air pollution data from the WHIMS-MRI cohort, to examine whether 
spatial patterns of grey matter/white matter atrophy at baseline and their changes over time are 
associated with air pollutant exposures; and Aim 2) Using novel metrics of AD risk to conduct a 
quantitative assessment linking AD risk with ambient air pollution. We have assembled a multi-
disciplinary team with complementary expertise in high-dimensional machining learning for 
neuroimaging data analyses, cognitive aging, and air pollution neurotoxicology/epidemiology. 
Our study will advance the field of environmental epidemiology of aging by using advanced 
analytical tools to link air pollution exposures to spatial patterns of brain structure and the 
predicted risk of AD.
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