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Exercise attenuates age-related declines 

in brain tissue volume & cognitive function

In healthy older adults:

– Active vs Inactive

– Fit vs Unfit

– Exercise Training vs Control

• Better cognitive performance

• Preservation of cognitive function

• Enhanced brain activation during 

executive control tasks

• Greater preservation of brain tissue 

volume

Deeny et al., 2008; Erickson et al., 2007, 2009, 2011; Etnier et al., 2007; Schuit et al., 2001



Hippocampus

Hippocampus Syngnathidae



Acute exercise increases hippocampal 
activation during memory retrieval

Won et al., in press, Journal of the International Neuropsychological Society.



Master Athletes
Cessation of Training

Alfini et al. 2016, Frontiers in Aging Neuroscience.



Alzheimer�s DiseaseMassive atrophy

• Medial temporal

• Hippocampus

• Cortical thinning

• Ventricular 
expansion

• Loss of neural 
network 
connectivity

Small et al., 1997
Arnold, Hyman, Flory, Damasio, & Van Hoesen, 1991 Source: Alzheimer’s Association, www.Alz.org

AD Associated Neurodegeneration



Greater levels of 
physical activity 
associated with 

hippocampal 
volume 

preservation in 
e4 carriers





Yet Unknown
• Does exercise training maintain 

neural network integrity and protect 
healthy APOE-e4 carriers from 
developing AD?  

If so, how?
Current Funding:
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NIH-NIA R01 
Exercise for Brain Health in the 
Fight Against Alzheimer's Disease

Riderwood Village, Silver Spring
University of Maryland 
Dept. of Kinesiology | School of Public Health



There is hope for exercise in the 
Fight Against Alzheimer’s Disease!

www.exerciseforbrainhealth.com
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