
Balance is controlled by:
• the inner ear (vestibular system)
• the eyes (vision)
• sence of touch (proprioception)

Negative Health Outcomes
• Increased risk of falling, sometimes resulting in broken 

bones or death.
• Reduction of continued participation in active activities 
• Social isolation and reduced mental health

Problem: More than 1/3 of adults in the U.S. over 40 experience some 
sort of dysfunction in their inner ear balance system (vestibular 
system)1. The cause of this age-related dysfuction is not known. 

Goal: Understand how the anatomy of the vestibular system 
changes with age.

Broader Impact: How are these findings helpful to the 
aging human population?

Approach: Use microscopy to take images of mature and 
aged vestibular systems. 

Sources

Anatomical Changes Associated with Aging in the Balance System
Morgaine Goettl-Meyer and Anthony Peng

Department of Physiology and Biophysics, University of Colorado Anschutz Medical Campus, Aurora, CO 

Quantify effects of aging on vestibular system 
and organs by comparing:

1.Counts of cell types (Type I and II)                   
2. Connections of nerves to cells

3.Orientation of the cells (the direction they face)

Why is understanding these changes 
important?

Type I and II hair cells, along with the connecting 
nerves, and the orientation of the cells code for 

different head movements. Identifying age-related 
changes in cell type, number, nerve connections, 
and cell orientation will help us understand what 
kind of information we need to provide back to 

the system to restore function.

1. Agrawal, Y., Carey, J. P., Della Santina, C. C., Schubert, M. C., & Minor, L. B. (2009). Disorders of balance and vestibular function in US adults: data from the National Health and 
Nutrition Examination Survey, 2001-2004. Archives of internal medicine, 169(10), 938–944. https://doi.org/10.1001/archinternmed.2009.66. 

Dissect and clear temporal bone (bony structure 
surrounding the vestibular system), allowing for 

imaging deep into the tissue

Stain tissue with fluorescent 
biological markers for vestibular 

cells and nerves 

Use microscopy 
to image the 

vestibular organs

Quantify 
age-related 

changes in the 
vestibular 
organs. 

• Insight into how the vestibular 
organs are changing with age.

• Which organs are affected and 
where the greatest changes are 

occurring.

Identifying optimal 
therapeutic targets to 
promote vestibular 

system recovery and 
maximize functional 

restoration.
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You feel like the world is constantly moving 

around you while you are sitting still
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such as walking, gardening, or playing pickleball

Now imagine you can no longer do this activity because 
you are dizzy or feel unsteady on your feet. 

This is what people with vestibular dysfunction are 
experiencing and it leads to negative health outcomes.


