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RESEARCH SUMMARY: The research supported by the AOS CSA was aimed at understanding the changes in vesƟbular funcƟon that occur with aging and 

their impacts on physical funcƟon in older adults.  Our group was the first to esƟmate the prevalence of vesƟbular impairment in the general US 

populaƟon.  In a series of papers, our team also described the specific vesƟbular physiologic changes that occur with healthy aging (e.g. a preponderance of 

semicircular canal vs. otolith impairment), and to report that vesƟbular physiologic impairment contributes to the known decline in gait speed and increase in 

falls that occur with aging.  Along the way, our group has published numerous highly-cited technical papers on vesƟbular physiologic tesƟng in older adults, 

including establishing normaƟve ranges for tesƟng in this populaƟon and defining clinically significant thresholds.   

OUTCOMES: Our report of a surprisingly high prevalence of 35% vesƟbular impairment among US adults has been cited >600 Ɵmes and has moƟvated a 

number of invesƟgators around the world to pursue vesƟbular research.  Our research on vesƟbular funcƟon and aging helped establish the foundaƟon for 

understanding and studying age-related vesƟbular loss as a common problem of broad significance to older individuals.  

FURTHER FUNDING HAS ENABLED US TO EXPAND OUR RESEARCH TO: Work supported by the AOS CSA enabled our group to further 

invesƟgate the relaƟonship between vesƟbular funcƟon and cogniƟon in older adults.  Over the next 5 years, our group observed strong and consistent 

associaƟons between vesƟbular dysfuncƟon and cogniƟve impairment – specifically spaƟal cogniƟve impairment – in older adults.  These results were 

published in several high-impact journals including the Journal of the American Geriatrics Society, the Journal of Gerontology Medical Sciences, and the 

Journal of Neurology, Neurosurgery and Psychiatry.  These novel findings of the impact of vesƟbular impairment on cogniƟve funcƟon in older adults 

represent a paradigm shiŌ in thinking about the impacts of vesƟbular impairment which extend beyond physical outcomes such as gait and balance 

dysfuncƟon but also include cogniƟve outcomes.  Moreover, these findings provide insight into the mechanisms by which the known decline in spaƟal 

cogniƟve skills (e.g. memory of places and routes) with aging occur.  Our group further extended these analyses by evaluaƟng vesƟbular funcƟon in paƟents 

with Alzheimer’s disease (AD) and demenƟa.  In several landmark studies, our group reported a higher prevalence of vesƟbular impairment in AD paƟents 

relaƟve to age-matched controls.  We also observed that AD paƟents with vesƟbular impairment were more likely to have spaƟal deficits such as spaƟal 

disorientaƟon and wandering behaviors.  These are highly consequenƟal symptoms in AD paƟents whose pathophysiology is poorly understood, and our 

work has laid the groundwork to understand the contribuƟon of vesƟbular impairment to these adverse outcomes in AD and demenƟa.  

LAY SUMMARY OF FINDINGS AND IMPLICATIONS OF THIS RESEARCH: My research program launched by the AOS CSA rigorously 

characterized the changes in inner ear balance (vesƟbular) funcƟon that occur with healthy aging.  Our group also invesƟgated the relaƟonship between 
vesƟbular loss and changes in spaƟal cogniƟve funcƟon, for example spaƟal memory and navigaƟon.  We found that poorer vesƟbular funcƟon was related to 
poorer spaƟal memory and navigaƟon abiliƟes, in both healthy older adults, and in individuals with Alzheimer’s disease and demenƟa.  We currently have an 
ongoing clinical trial in which we are studying whether vesƟbular treatment reduces spaƟal cogniƟve impairment and falls in individuals with 
Alzheimer’s disease.  


