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INTRODUCTION 

OBJECTIVE

Little is presently known about how 

modifiable dementia risk factors 

associate with brain pathologies in India, 

the world’s most populous country.

Establish a structural MRI based neural 

exposome of India by associating all 14 

Lancet Commission modifiable dementia 

risk factors with neurodegenerative 

markers of excess atrophy.

RESULTS

Questions, comments, potential collabs:

Email: leon.aksman@loni.usc.edu

KEY TAKE AWAY: Obesity, social isolation, air pollution 

and poverty ALL associate with neurodegeneration, 

especially hippocampal atrophy, in older Indians.

Full abstract here:

DISCUSSION

Figure 2 a. Forest plot of estimated relative risk (RR) of excess atrophy (decreased volume) in hippocampus, temporal lobe and whole cortex 

regions due to an exposure to each of the 14 modifiable risk factors identified by the 2024 Lancet Commission, plus urbanicity and poverty. (z) 

indicates the variable is a continuous, z-scored exposure; all other variables are binary exposures. Models were false discovery rate (FDR) 

corrected within each of the three volumetric measures separately. RR estimates surviving FDR correction are printed in bold. b. Forest plot of 

estimated RR of excess atrophy (decreased thickness) in temporal lobe and whole cortex regions, with separate FDR correction in each of the 

two regions. *: p < 0.05, **: p < 0.01, *** p < 0.001.
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Fig 1. T1-weighted MRI slices showing Freesurfer 

segmentations of hippocampus (volume), temporal 

lobe (volume and thickness) and whole cortex 

(volume and thickness). These markers were used 

as binary brain pathology outcomes measures 

(normal vs excess atrophy) in risk factor 

association models. Each row compares one 

participant with no excess atrophy (normal) to one 

with excess atrophy when accounting for normal 

aging, normal sex differences and head size. 

Participants are age and sex matched in each row.

Obesity (in the unexpected direction), 

social isolation, PM2.5 air pollution and 

poverty may have early influences on 

neurodegeneration, especially 

hippocampal atrophy and decreased 

cortical thickness, among globally 

established modifiable risks in India. 
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