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Objectives

• There is more to hearing than just 

hearing

– Communication, relationships

– Psychosocial effects

– Cognitive ability – brain activity



Alzheimer’s Disease

• AD accounts for 60-

70% of all dementia

• Memory loss

• Language, 

disorientation, mood 

swings, depression, 

self care, behavior



Alzheimer’s Disease Risk

• Genetics: APOE-ε4, Trisomy 21

• Cardiovascular

• Head Injury

• Depression



The Problem



The Problem

• Incidence of Alzheimer's disease is 

rapidly increasing:

– 2010: 4.7 million

– 2050: 13.8 million











Hearing Loss

• Hearing loss is one the most prevalent 

sensory neurologic deficits in the elderly

– 25-40% in adults above 65 years old 

– >80% in people older than 85 years



Presbycusis

• Effects 75% over age 60

• Males > females (differential noise 

exposure?)

• No association with hypertension, 

cardiovascular disease, 

hypercholesterolemia (Framingham cohort) 

• Correlation with diabetes - inconclusive

• Genetically determined, at least in part
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Presbycusis Alone Seldom Worse Than This



Organ of Corti

Loss of Hair Cells



Recent Findings





Dementia and Hearing Loss



• Cache County Study on Memory, Health, 

and Aging

• Began in 1995

• ≥ 65 years old

• 90% of residents enrolled
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Results

• 4,463 subjects

– 836 with hearing loss (HL)

• Subjects with HL

– 16.3% developed dementia vs. 12.1% without 

HL (p<0.001)

• Mean time to dementia

– 10.3 years HL vs. 11.9 years without HL 

(p<0.001)



HR = 1.30

p = 0.013



HL 0.26 points/year worse than without HL



Hearing Loss and Dementia:

Correlation or Causation?

Neuro-

biological

Psycho-

social

Cognitive 
Overload





A1 + Auditory Association Cortex



Implications

• The auditory association cortex is a site 

of selective vulnerability in Alzheimer’s 

disease

• Older adults with cognitive impairment 

and dementia may hear, but how they 

process what they hear may be impaired
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Overall Goal:

• Is hearing loss a remedial risk factor 

for dementia?  

• Hearing loss may be one of the few 

late-life modifiable risk factors 



Practical Application

• If you had an older patient with hearing 

loss and you could intervene, you may 

make a difference in their cognition

• Possibility to change practice and policy



Current Efforts

• Evaluating the cognitive impact of 

cochlear implantation in older adults



University of Utah: 115 per year, 33 in adults >65 years old











• 94 patients

• Ave. age 72, range, 65-85 years; median, 71 years

• Neurelec, 29 patients MED-EL, 26; Cochlear, 23; andAdvanced Bionics, 17







Other Interventions?



Summary – Alive Inside

• Auditory signals may be able to activate 

other critical brain regions

– Memory

– Motor control

– Emotional state



Conclusions

• Hearing loss is associated with cognitive 

decline in older adults

• Hearing loss may be a remedial risk 

factor for dementia

• Current efforts are underway to 

understand the association



Thank you


