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Hearing loss as a risk factor 

for dementia
Livingston et al., 2017

2017 and 2020



JAGS, 2018



“Based on the data presented and discussed at this workshop, it is 

clear that sensory and motor regions of the central nervous 

system are affected by AD pathology and that interventions 

targeting amelioration of sensory-motor deficits in AD may 

enhance patient function as AD progresses.”



WHO May 2019 

Guidelines on Risk Reduction and Dementia
Intervention General Cognitive Impairment

Quality of Evidence Strength of 

Recommendation

Quality of Evidence Strength of 

Recommendation

Physical Activity Moderate Strong Low Conditional

Tobacco Cessation Low Strong

Mediterranean Diet Moderate Conditional

Alcohol Interventions Moderate Conditional

Weight Management Low-Moderate Conditional

Dyslipidaemia Management Low Conditional

Cognitive Training (Very) Low Conditional

Hypertension Management Very Low Conditional

Diabetes Management Very Low Conditional

Social Activity* Insufficient

Depression Management* Insufficient

Hearing Loss Management* Insufficient



ACHIEVE RCT

ACHIEVE trial, a randomized controlled trial (N=850), began in late 

2017 to investigate if gold standard hearing care slows cognitive 

decline in a healthy cohort of older adults with hearing loss 

(http://www.achievestudy.org/)

2017, feasibility study, N=40)

http://www.achievestudy.org/


Why are sensory factors important?

■ Help people to live their lives optimally

■ Improve quality of life

■ Connect to others, environment, self

■ “Communication” is key to participation

■ Help people AGE WELL



Sensory loss is common

■ A 2015 report on the Global Burden of 

Disease (Vos et al., 2016) estimated that 

hearing loss and vision loss, respectively, were

the 2nd and 3rd most common impairments



2021 

10-20 year delay to seek help

Screen to identify earlier

Average age of first HA ~ 70 years

Mostly mild hearing loss

Marked increase 

after 60 years of age



Hearing aids?

Only 20% use them



■ High-frequency audiometric threshold elevation

◻ Outer Hair Cell loss (also noise-induced hearing loss)

◻ Endocochlear potentials ~ stria vascularis
■ (Mills, Schmeidt, Schulte, & Dubno, 2006)

■ Neural – loss of temporal synchrony
■ (Liberman & Kujawa, 2017)

Women                                                           Men

3kHz 3kHz

Age Age

Audiograms and age (ISO 7029)



“… well before overt hearing loss can be seen, a more insidious, but likely more 

common, process is taking place that permanently interrupts synaptic communication 

between sensory inner hair cells and subsets of cochlear nerve fibres.

The silencing of affected neurons alters auditory information processing, 

whether accompanied by threshold elevations or not, 

and is a likely contributor to a variety of perceptual abnormalities, including 

speech-in-noise difficulties, tinnitus and hyperacusis.”

2017



Speech Understanding in Noise
(CHABA, JASA, 1988)

■ Little problem in ideal listening conditions
◻ Quiet

◻ One talker

◻ Familiar person, topic, situation

◻ Simple task, focused activity

■ Difficulty in challenging listening conditions
◻ Noise

◻ Multiple talkers

◻ Strangers, accents, new topic, novel situation

◻ Complex task, many concurrent activities

◻ Fast pace

■ Avoid by withdrawal from social interaction!



Brain activation when sound is degraded

Peelle J. E. (2018). Listening effort: How the cognitive consequences of acoustic 

challenge are reflected in brain and behavior. Ear and hearing, 39(2), 204-214. 



CLSA: Hearing, Vision, Balance

https://www.clsa-elcv.ca/

◻ Age at baseline 45-85 years
◻ 30,000 community-dwelling participants
◻ 10 towns/cities across Canada 
◻ No cognitive impairment at baseline
◻ Clinical, biological, social measures

■ over 4000 variables recorded
◻ Baseline data collection finished in 2015
◻ Follow-ups every 3 years for 20 years

Criteria for Impairments 
Hearing: mean better-ear pure-tone (1, 2, 3, 4 kHz) thresholds > 25 dB HL
Vision: retro-illuminated ETDRS at 2 m visual acuity < 0.2 logMAR
Balance: with eyes open, time standing on better foot balance < 5 seconds 

https://www.clsa-elcv.ca/


Sensory loss increases with age

MILD MILD

MODERATEMODERATE

50% before 75 years  

50% 50%



50%

Dual hearing & vision loss

50% by 85 years of age

MILD

MODERATE



Combined hearing, vision, balance 
Overall Prevalence
The overall prevalence of having 

1 impairment: 32.1%

2 impairments: 12.7%

3 impairments:  3.1%



Sensory loss ~ health and cognition



Sensory Function & Cognition

■ Poorer sensory function is 

associated with lower cognitive 

performance

■ Hearing → executive function

→ memory

■ Vision    → executive function

■ Over and above age & other factors

■ No sex differences



What does this mean?
Executive Function

■ HEARING

a 20-dB difference in hearing              

= 4.6 years of cognitive aging

■ VISION

a difference of 0.2 logMAR

(two lines of visual acuity)                   

= 4.2 years of cognitive aging

Memory

■ HEARING

a 20-dB difference in hearing          

= 3.4 years of cognitive aging

Consider Sally and Joan who are the same age, sex, education, health status, etc.  

However, Joan has a moderate hearing loss.

Joan may perform as if she is 5 years older on a test of executive function, compared to Sally.

And 8.8 years older if she also has a mild vision loss.

Joan

Sally



Senses - Cognition - Life

Vision

Balance

Gait

Hearing

Cognition

Converse

Cross 

a street

Remember 

to tell news



Hearing loss Reduced perception of hazards

Increased perceptual effort drains 

cognitive resources available for other purposes

Falls ? 

White Coat, Black Art: Six overlooked risks of falls for seniors and how to prevent them 

CBC Radio · Posted: Oct 16, 2021
https://www.cbc.ca/radio/whitecoat/6-overlooked-risks-of-falls-for-seniors-and-how-to-prevent-them-1.6202152

https://www.cbc.ca/radio/whitecoat
https://www.cbc.ca/radio/whitecoat/6-overlooked-risks-of-falls-for-seniors-and-how-to-prevent-them-1.6202152


Hearing Loss & Other Health Issues
Stam, Kostense, Lemke, Merkus, Smit, Festen, & Kramer. (2014). Comorbidity in adults 

with hearing difficulties: Which chronic medical conditions are related to hearing 

impairment? International Journal of Audiology, 53(6), 392-401. 

■ N = 2000, 18-70 years old (Netherlands)

■ 79% of individuals with self-reported 

hearing loss also reported at least one 

other chronic health condition

■ More likely to report additional health 

conditions compared to those respondents 

with normal hearing



Hearing loss and health risks
■ Risk factors for hearing loss
◻Diabetes 
◻Cardiovascular disease/hypertension

■ Hearing loss increases risk for:
◻ Cognitive decline & dementia (psychological)
◻ Falls and injuries (physical)
◻Social isolation and loneliness (social)
◻Depression
◻ Frailty 

◻ Mortality

Pichora-Fuller, M.K., Mick, P.T., Reed, M. (2015). Hearing, cognition, and healthy aging: 

Social and public health implications of the links between age-related declines in hearing and 

cognition. Seminars in Hearing, 36, 122-139.



• Note: very similar results for a non-auditory test(digit-symbol substitution) 

al., JAMA Intern Med, 2013)

p=.004 for difference in change over time
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Hearing loss and cognitive decline
Health ABC cohort (Lin et al., JAMA Intern Med, 2013)



2018



A recent meta-analysis showed that the 

overall combined relative risk of people with 

hearing impairment to develop Alzheimer's 

disease was almost five times greater 

compared to controls with normal hearing. 

2017



Home Care & Long-term Care
2018

Dawn Guthrie

Wilfrid Laurier University

Waterloo, Ontario



Sensory & Cognitive Impairment  [Ontario]

Guthrie, et al. (2018), Plos One, 13(2), e0192971. https://doi.org/10.1371/journal.pone.0192971

Home Care (n = 59,360) Long-term Care (n = 6,692)

21.2% 4.4%

55.6% 65.6%

Vision 

Impairment

Hearing

Impairment

Cognitive Impairment Cognitive Impairment



CCNA Sensory Assessment

Tests completed by participants with MCI and dementia at COMPASS-ND sites

■ Hearing
◻ Self-report
◻ Pure-tone hearing screening
◻ Speech in noise test

■ Canadian Digit Triplet Test
◻ French and English

■ Developed with U of Ottawa

◻ Participants failing audiometry 
use a Pocket Talker during 
assessments 

■ Vision
◻ Self-report
◻ Reading-based visual acuity
◻ Contrast sensitivity



Multi-sensory deficits in 

COMPASS-ND

ADMCISCD

AD

Audition (HL4)
Vision (CS)
Olfaction (ID)
Normal

1 (2 %)

13 (28 %)

2 (4 %)

17 (36 %)
6 (13 %)

8 (17 %)
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6. There is enough observational evidence that hearing impairment is associated with the development of 

dementia. 

We recommend assessing and recording hearing impairment in primary clinics as a dementia risk factor..

Hearing

5a. Persons with cognitive complaints, MCI, or dementia (and their care partner, if there is one) should be questioned 

about symptoms of hearing loss to improve cognitive outcomes and risk reduction. 

It is recommended that persons are asked if they have any difficulty hearing in their everyday life (rather than 

asking if they have a hearing loss).

5b. If symptoms of hearing loss are reported, then hearing loss should be confirmed by audiometry conducted by 

an audiologist meeting provincial regulations for the practice of audiology. 

If confirmed, audiologic rehabilitation may be recommended. This may include behavioral counselling and 

techniques, and may or may not include the recommended use of a hearing aid or other device.

6. We recommend following the World Health Organization 2019 guidelines for risk reduction of cognitive decline and 

dementia including: (a) audiological examination and/or otoscopic examination; (b) the review of medications for 

potential ototoxicity; (c) referral to otolaryngology for persons with chronic otitis media or who fail otoscopy.



September 15, 2021



Prevalence of Hearing Loss

- Increases with age 

- 50% ~ 70-75 years

- 80% ~ 80+ years

Self-report vs. Audiometry:

- Older adults:

audiometry > 

self-reported HL

- Middle-aged adults:

self-reported HL >

audiometry

Bainbridge, K. E., & Wallhagen, M. I. (2014). 

Hearing loss in an aging American population: 

Extent, impact, and management. The Annual 

Review of Public Health, 35, 139-52.

Audiometry

Self-report



Canadian Longitudinal Study of Aging

MILD

MODERATE

NORMAL



Hearing Screening & Health
Mick, P.T., & Pichora-Fuller, M.K. (2016). 

Is hearing loss associated with poorer health in older adults who might benefit from 

hearing screening? Ear and Hearing.

■ The 60-69 year olds with 

unacknowledged or unaddressed hearing loss

had significantly increased risk of prevalent

lower cognitive scores and social isolation . 



Hearing aid use reduced problem behaviors 
judged by caregivers of adults with dementia (Palmer et al., JSHLR, 1998)

The effect of decreased audibility on MMSE performance: A measure commonly used for 
diagnosing dementia (Jorgensen et al., JAAA, 2016). 



https://www.who.int/health-topics/hearing-loss/hearwho

https://www.who.int/health-topics/hearing-loss/hearwho
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Health is…

“…the capacity of people 

to adapt to, 

respond to, or 

control life’s 

challenges and changes.”

(Frankish et al., 1997)



Words of an older woman with hearing loss...

“When you are hard of hearing you struggle to hear;

When you struggle to hear you get tired;

When you get tired you get frustrated;

When you get frustrated you get bored;

When you get bored you quit.

-- I didn’t quit today.”

Coping with challenge:

Quit (Avoid) ~ risk of social isolation

Persist (Control) ~ maintain social interactions



Canadian Family Physician, 2018



Age-friendly, dementia-friendly…

sensory-friendly….



Hearing accessibility

A place or activity is hearing 
accessible if participation in it is 
not compromised by difficulty 
hearing…. 

….regardless of hearing ability.

(Health and Welfare Canada Interdisciplinary Task Force on Hearing 
Impairment in the Adult, 1987)



Accessibility in Integrated Care

● Communication accessibility in healthcare for those with 
hearing loss in best health care for age-related health issues
○ Accurate diagnoses (e.g., dementia)
○ Optimal interventions (e.g., diabetes education; falls rehabilitation)

● Tailor hearing solutions

~ other health conditions
○ Vision (e.g., macular degeneration)
○ Dexterity (e.g., arthritis)
○ Mobility (e.g., walking devices)
○ Mental health (e.g., depression)
○ Dementia



Problem Solving Map: How to age well, adapt to sensory 
challenges and help everyday cognition

■ Environments 
◻ Physical – noise, lighting

◻ Social – time, context, materials  

■ Attitudes and Behaviours
◻ Person living with sensory loss (stigma)

◻ Other individuals’ (friends, family)

◻ Institutions – public places and services

◻ Laws, standards, rights to accessibility

■ Technologies
◻ Personal and public devices

◻ Specialized and universal solutions



Effect of Background Noise on MoCA Scores
(Dupuis, Marchuk, & Pichora-Fuller, Canadian J Aging, 2016)

Speech 50 dBHL

Babble  30 dBHL

Babble  62 dBHL

20 per group



Generic Amplifiers

Basic Components
● Headset or earbuds
● Microphone
● Transmission method
● Volume control

Oct 18  

Airpods 3

Pocketalker



Personal Room System Devices to 
Reduce Noise and Cross Distance 

https://soundfield.pacificaudiologygroup.com/

**Communication Accessibility in LTC: https://www.facebook.com/intfedageing/videos/1160969994361038/

https://soundfield.pacificaudiologygroup.com/
https://www.facebook.com/intfedageing/videos/1160969994361038/


SZ: Stereo Zoom ~ speech in loud noise

RES: Real Ear Sound – calm 
Less Background Noise        More Background Noise

- Effects of Different Hearing Aid Processing
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2019



Rehabilitation to 

bring the red line 

up to the blue line



Niagara, November 9th 2021
https://www.ifa2021.ngo/hearing-in-later-life-convention/

https://www.ifa-abstracts.com/why-and-how-to-screen-hearing-in-primary-and-geriatric-care/

https://www.ifa2021.ngo/hearing-in-later-life-convention/
https://www.ifa-abstracts.com/why-and-how-to-screen-hearing-in-primary-and-geriatric-care/

