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The Lancet Commissions l

2017 and 2020

Dementia prevention, intervention, and care: 2020 report of Wy
the Lancet Commission

Gill Livingston, Jonathan Huntley, Andrew Sommerlad, David Ames, Clive Ballard, Sube Banerjee, Carol Brayne, Alistair Burns,
Jiska Cohen-Mansfield, Claudia Cooper, Sergi G Costafreda, Amit Dias, Nick Fox, Laura N Gitlin, Robert Howard, Helen C Kales, Mika Kivimdki,
Eric B Larson, Adesola Ogunniyi, Vasiliki Orgeta, Karen Ritchie, Kenneth Rockwood, Elizabeth L Sampson, Quincy Samus, Lon 5 Schneider,

Geir Selbaek, Linda Teri, Naaheed Mukadam
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Relative risk for Risk factor

Communality Unweighted Weighted

Midlife (age 45-65 years

communality.

dementia prevalence PAF PAF*
(95%C1)

Early life (<45 years)

Less education 1-6 (1-3-2-0) 40-0% 61-2% 19-4% 7-1%

Hypertension 1-6 (1-2-2-2) 8-9% 68:3% 51% 1-9%
Alcohol (>21 units/week) 1.2 (1.1-1-3) 11-8% 733% 21% 0-8%
Obesity (body-mass 1.6 (1.3-1.9) 3-4% 58.5% 2:0% 0-7%
index =30)

Later life (age >65 years)

Smoking 1.6 (12-2-2) 27-4% 62-3% 14-1% 52%
Depression 1.9 (1-6-23) 132% 69-8% 10-6% 3:9%
Social isolation 1.6 (1.3-1.9) 11-0% 28-1% 4-2% 3-5%
Physical inactivity 1.4 (1-2-17) 17-7% 55-2% 9-6% 1-6%
Diabetes 1.5(13-1.8) 6-4% 71-4% 31% 1-1%
Air pollution 11(1-1-11) 75-0% 133% 6:3% 2-3%

Data are relative risk (95% Cl) or %. Overall weighted PAF=39.7%. PAF=population attributable fraction. TBl=traumatic
brain injury. *Weighted PAF is the relative contribution of each risk factor to the overall PAF when adjusted for

Table 1: PAF for 12 dementia risk factors

Early life

Percentage reduction in dementia prevalence
if this risk factor is eliminated

Less education

Hearing loss

3% Traumatic brain injury

Midlife
» Hypertension
’@ Alcohol
>21 units per week
‘/e -

= Smoking

/M Depression

Social isolation

Later life
r@ Physical inactivity
Air pollution
4 Diabetes
4\\ )
modifiable

40%

Risk unknown
60%
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American Geriatrics Society and National Institute on Aging

Bench-to-Bedside Conference: Sensory Impairment and Cognitive
Decline in Older Adults

Heather E. Whitson, MD, MHS,*" Alice Cronin-Golomb, PhD,* Karen ]. Cruickshanks, PhD,*®
Grover C. Gilmore, PhD,¥ Cynthia Owsley, PhD, MSPH,| Jonathan E. Peelle, PhD,**

Gregg Recanzone, PhD,’" Anu Sharma, PhD,** Bonnielin Swenor, PhD, MPH,%*

Kristine Yaffe, MD,™ and Frank R. Lin, MD, PhD®*

Cognitive Load

—~ Brain Structure, Function \\,
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Alzheimer’s

&

Dementia

Alzheimer's & Dementia 11 (2015) 70-98

At the interface of sensory and motor dysfunctions
and Alzheimer’s disease

Mark W. Albers™*, Grover C. Gilmoreh, Jeffrey Kaye®, Claire Murphyd, Arthur Winﬁﬁeldc,
David A. Bennettf, Adam L. Boxer®, Aron S. Buchmanf, Karen J. Cruickshanks™',
Davangere P. Devanand’, Charles J. Duffyk, Christine M. Gall', George A. Gates™,

Ann-Charlotte Granholm™®, Takao Hensch”, Roee Holtzer?, Bradley T. Hyman®, Frank R. Lin’,

Ann C. McKee®, John C. Morris'. Ronald C. Petersen”, Lisa C. Silbert®, Robert G. Struble",

John Q. Trojanowski™, Joe Verghese, Donald A. Wilson®, Shunbin Xu', Li L. Zhang”

“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.”
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WHO May 2019

Guidelines on Risk Reduction and Dementia

Physical Activity

Tobacco Cessation
Mediterranean Diet

Alcohol Interventions
Weight Management
Dyslipidaemia Management
Cognitive Training
Hypertension Management
Diabetes Management

Social Activity*

Hearing Loss Management*

Moderate
Low
Moderate

Moderate

Low-Moderate

Low

(Very) Low
Very Low
Very Low
Insufficient
Insufficient

Insufficient

Strong

Strong

Conditional
Conditional
Conditional
Conditional
Conditional
Conditional

Conditional

Conditional

RISK REDUCTION
OF COGNITIVE DECLINE
AND DEMENTIA

WHO GUIDELINES

@



ACHIEVE RCT 2017, feasibility study, N=40)

Alzheimerss
CrossMark @D

- | | N | Dementia
Alzheimers & Dementia: Translational Research & Clinical Interventions 3 (2017) 410-415 |

Short Report

A randomized feasibility pilot trial of hearing treatment for reducing
cognitive decline: Results from the Aging and Cognitive Health
Evaluation in Elders Pilot Study

Jennifer A. Drs:a]1b , Marilyn S. Albert", Mlchelle Arnold", Shrikant I. Bangdiwala®,
Theresa Chisolm’, Soma Davis®, Ann Eddins®, Nancy W. Glynn', Adele M. ('jur::marlb
Melissa Minotti®, Thoma% Mo%]eyh, George W. Rebok” Nicholas Reedb Elizabeth Rﬁdgersf,
Victoria Sanchez®, A. Richey Sharrett”, Josef Coresh“’g’k, Frank R. Lin®"/

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/)



http://www.achievestudy.org/

Why are sensory factors important? /(),

= Help people to live their lives optimally \«

« Improve quality of life U
s Connect to others, environment, self N

= “Communication” is key to participation @'

& &

» Help people AGE WELL




- )
Sensory loss is common @,} U

s 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



N Figure 1.6 Global prevalence of hearing loss (of moderate or higher grade)
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Figure 1.5 Number of people and percentage prevalence according to grades
of hearing loss

95+

1153 266 103 30.7 17.2 126

million million million million million million

14.9% 34% 1.3% 0.4% 0.2%
|

Mild Moderate Moderately Severe Profound  Complete
severe

Globally 1.5 billion people live with hearing loss

Age-standardized

All ages

2021

2% World Health
Organization

World Health
Organization

WORLD REPORT HEARING SCREENING
ON HEARING et

10-20 year delay to seek help
Screen to identify earlier

Average age of first HA ~ 70 years




Hearing aids?
Only 20% use them

30

B Number with Hearing Loss
Il Number with Hearing Aids
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FIGURE 10.2 Prevalence and number of individuals 50 years or older with hearing loss
using hearing aids in the United States.

Source: Adapted from Chien and Lin (2012) based on data from the 1999-2006 National Health and
MNutrition Examination Survey.
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Audiograms and age (so 7029
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= 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) ““




Hearing Research 349 (2017) 138-147 2017

Contents lists available at ScienceDirect

Hearing Research

journal homepage: www.elsevier.com/locate/heares

Review Article

Cochlear synaptopathy in acquired sensorineural hearing loss: @Cmmrk
Manifestations and mechanisms

M. Charles Liberman *°, Sharon G. Kujawa "

* Department of Otology and Laryngology, Harvard Medical School, Boston MA, USA
b Eaton-Peabody Laboratories, Massachusetts Eve & Ear Infirmary, Boston MA, USA

“... 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.”
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Speech Understanding in Noise

(CHABA, JASA, 1988)

« Little problem in ideal listening conditions
Quiet
One talker
Familiar person, topic, situation
Simple task, focused activity

[/
i >i iu
« Difficulty in challenging listening conditions g

Noise

Multiple talkers

Strangers, accents, new topic, novel situation
Complex task, many concurrent activities
Fast pace

« Avoid by withdrawal from social interaction!

a W™
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Brain activation when sound is degraded

Acoustically clear speech
: | 3 ' core speech network

acoustic analysis
_, A s lexico-semantic access

) middle temporal gyyus syntactic parsing

inferior

Acoustically degraded speech
" ¢ -, .' , cingulage

frontal

operculum
cingulo-opercular premotor frontoparietal
performance monitoring verbal memory attention

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

Age at baseline 45-85 years
30,000 community-dwelling participants
10 towns/cities across Canada

No cognitive impairment at baseline g\( ?

Clinical, biological, social measures -
= over 4000 variables recorded CIsa E|C\l

Baseline data collection finished in 2015 hitps://www.clsa-elcv.cal
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
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Dual hearing & vision loss 0
50% by 85 years of age  \% ©
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Combined hearing, vision, balance

Percentage with impairment

Overall Prevalence
The overall prevalence of having -
1 impairment: 32.1% |
2 impairments: 12.7%
3 impairments: 3.1%

No. of impairments
1 2

3




T Sensory loss ~ health and cognition
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Assoclations In which effect size increased with #
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Sensory Fu

EXECUTIVE FUNCTION

MEMORY
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nction & 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
m HEARING
a 20-dB difference in hearing Sally
= 4.6 years of cognitive aging
m VISION

a difference of 0.2 logMAR
(two lines of visual acuity)

= 4.2 years of cognitive aging
Memory

m HEARING

a 20-dB difference in hearing
= 3.4 years of cognitive aging

Joan

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.
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Increased perceptual effort drains
cognitive resources available for other purposes

» Reduced perception of hazards

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

N
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)

s /9% of Iindividuals 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.



Hearing loss and cognitive decline

__ Health ABC cohort (Lin et al., JAMA Intern Med, 2013)

94
v 92 Normal hearing group
N
g 90 | oo I
F o f —
s ~—
é 36 Hearing loss group \1
E g
c 84
D 82.
S 80 p=.004 for difference in change over time
= ! ' I ' l i I ' l ' l ' I
o 8 10 11

Study year
» Note: very similar results for a non-auditory test digit-symbol substitution)



JAMA Otolaryngology-Head & Neck Surgery | Original Investigation

Association of Age-Related Hearing Loss With Cognitive
Function, Cognitive Impairment, and Dementia

A Systematic Review and Meta-analysis

David G. Loughrey. BA(Hons): Michelle E. Kelly. DPsychBAT: George A. Kelley, DA: Sabina Brennan. PhD:
Brian A. Lawlor, MD, FRCPI, FRCPsych

2018

Figure 2. Forest Plot of Correlations for Cognition Cross-sectional OQutcomes

No. of Indicates | Indicates

Outcome Participants/Events  r Value (95% CI) Decline Improvement
Attention 5159/11 -0.16 (-0.24 to -0.07) —m—

Delayed recall 3808/7 -0.10 (-0.16 to -0.04) —-—

Fluency 4629/9 -0.08 (-0.12 to -0.04) --

Global cognition F702/15 -0.15 (-0.18 to -0.11) E )

Immediate recall 6747/15 -0.14 (-0.20 to -0.09) ——

Processing speed 1066020 -0.13 (-0.18 to —-0.08) -

Reasoning 3128/12 -0.18 (-0.25 to -0.110) ——

Semantic memory 2906/10 -0.14 (-0.20 to -0.08) ——

Visuospatial ability 669/5 -0.11(-0.19 to -0.03) —.—

Working memory 4855/9 -0.10 (-0.15 to -0.05) -

Summary 15620/113 -0.12 (-0.14 to -0.10) & :

-0.50 -0.25 0 0.25 0.50
r Value (95% CI)
Figure 3. Forest Plot of Correlations for Cognition Cohort Outcomes
No. of Participants/ Indicates Indicates

Qutcome Events r Value (95% CI) Decline : Improvement
Attention 391/1 -0.10(-0.20 to 0.00) —I—-

Delayed recall 1774/4 -0.10(-0.15 to -0.05) E =

Fluency 123374 -0.07 (-0.14 to 0.01) —-—

Global cognition 42276 -0.14 (-0.19 to -0.09) -

Immediate recall 422576 -0.06 (-0.10 to -0.02) = B

Processing speed 6462/10 -0.08 (-0.14 to -0.03) —-

Reasoning 1057/1 —0.06 (-0.12 to 0.00) —.—

Semantic memory F07/1 -0.14 (-0.23 to -0.05) — m

Summary 8233/33 -0.09 (-0.11 to -0.07) <

—OI_S{] —DI_J‘_S 1I] 0_I25 O_ISD
r Value (95% CI)

Twenty-six studies were included in
the analysis.>*“® Squares represent
correlation (rvalue); different sizes of
markers, weight: diamond, overall
correlation; and error bars, 95% Cls.

Nine studies were included in the
analysis,-*936:404648.51-53 g0y arag
represent correlation (r value);
different sizes of markers, weight:
diamond, overall correlation; and
error bars, 95% Cls.



Neurol Sci (2017) 38:233-239 w CrossMark
DOT 10.1007/510072-016-2779-3

REVIEW ARTICLE

2017

Hearing impairment and risk of Alzheimer’s disease:
a meta-analysis of prospective cohort studies

Yuqiu Zheng1 * Shengnuo Fan' - Wang Liao' + Wenli Fang] * Songhua Xiao'
Jun Liu'

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.



Home Care & Long-term Care

®PLOS |one 2018

Dawn Guthrie
Wilfrid Laurier University
Waterloo, Ontario

RESEARCH ARTICLE

Combined impairments in vision, hearing and
cognition are associated with greater levels of
functional and communication difficulties
than cognitive impairment alone: Analysis of
interRAI data for home care and long-term
care recipients in Ontario

Dawn M. Guthrie'?**, Jacob G. S. Davidson'®, Nicole Williams'®, Jennifer Campos?®?%,

Kathleen Hunter®®®, Paul Mick’*, Joseph B. Orange®*, M. Kathleen Pichora-Fuller®<,
Natalie A. Phillips'°®, Marie Y. Savundranayagam''®, Walter Wittich'%13-14€



Sensory & Cognitive Impairment [Ontario]
21.2% =P 4.4%
- *

_ 4.7% 11.4% Hearing
Vl Sion . s I m p al rme nt Vision impairment
Impairment —
n=49,452 n = 30,349 \
9.4% 2 22.3% 14.1%
n = 21903 Ll n =23,142 n=14,677
s 55.6% = 65.6% 4 -~ A

Cognitive Impairment

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

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



CCNA Sensory Assessment

Tests completed by participants with MCIl 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

MNREAD Acuity Chart

Msize Snellon
at 40cm

My father takes me |

to school every day
in his big green car

Everyone wanted to

go outside when the = -

rain finally stopped

They were not able

to finish playing the =~ == =

game before dinner

i o
e -

CHV OSN




Multi-sensory deficits In

COMPASS-ND

SCD

9 (16 %)

12 (22 %)

12%) 1(2%)

12%) 21 (38 %)

10 (18 %)

MCI

O Audition
O Vision
© Olfaction
O Normal

AD

13 (28 %)
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= Auditory-cognitive (and other health) links
= Hearing screening

= Communication accessiblility

= Integrated person-centered care
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Alzhemmer’s &&Dementiar

PERSPECTIVE THE JOURMAL OF THE ALZHEIMER™S ASSOCIATION

Recommendations of the 5th Canadian Consensus Conference
on the diagnosis and treatment of dementia

Zahinoor Ismail! | SandraE.Black? | Richard Camicioli* | Howard Chertkow* |

NathanHerrmann® | RobertLaforcelJr.® | Manuel Montero-Odasso’”? |
Kenneth Rockwood? | PedroRosa-Neto! | DallasSeitz!! | SaskiaSivananthan? |
Eric E. Smith!* | Jean-PaulSoucy!® | IsabelleVedel'* | Serge Gauthier> | the

CCCDTDS5 participants
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TABLE 5 MNon-cognitive markers of dementia

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..

TABLE 6 Risk reduction

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.
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HEARING SCREENING

CONSIDERATIONS FOR
IMPLEMENTATION

fidult Hearing Screening [Adult: Soyrs]
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Prevalence of Hearing Loss

100 T T T T T T

- Increases with age
- 50% ~ 70-75 years
- 80% ~ 80+ years

Prevalence (%)

Self-report vs. Audiometry: b :
P y % | Females 1 Audiometry
- Older adults: g
audiometry > Self-report
self-reported HL s
a
- Middle-aged adults:
Self_ re ported H L > 40-44 45-49 50-54 55-59 60-64 65-69 7F0-74 75-79 B80-84 85+
. Age group (years)
audiometr
y M Audiometrically assessed hearing loss (NHANES) M Self-reported hearing loss (NHIS)
. . Figure 1
Balnbrldge’ K. E. ! & Wa”hagen’ M. . (2014) ' (@) Age-specific prevalence for noninstitutionalized US males reporting at least a little trouble hearing based
Hean ng IOSS |n an ag | ng Amencan popu Iat|0n on the 2007 Nartional Health Interview Survey (INHIS), and audiometrically assessed, bilateral hearing loss
. of mild or worse severity based on the Natdonal Health and Nutridon Examinatdon Survey (NHANES)
Extent, impact, and management. The Annual 19992006 (for ages 4069 years), 2005-2006 and 20092010 (for ages 7079 years), and 2005-2006 (for
: : ages 80 years and older). (#) Age-specific prevalence for noninstitutionalized US females reporting at least a
Review of Public Health, 35, 139-52.

little trouble hearing based on the 2007 National Health Interview Survey (INHIS), and audiometrically
assessed bilateral hearing loss of mild or worse severity, based on the National Health and Nutrition
Examination Survey (WHANES) 19992006 (for ages 4069 years), 2005-2006 and 2009-2010 (for ages
70-79 years), and 2005-2006 (for ages 80 years and older).
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Canadian Longitudinal Study of Aging

100
90 - ‘

80

70

60

MODERATE

50

NN
o

MILD

Mid-range pure-tone average

30

20

10

0 NORMAL

Excellent Very good Good Fair Poor Excellent Very good Good Fair Poor
Female Male



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 unadd
had significantly increasec

lower cognitive scores anc

ressed

nearing loss

risk of prevalent
social 1solation .



EvaluatIOn Of H earl ng Hearing loss and dementia often affect similar populations;

] specifically, both conditions occur more frequently in

Status at the TI me Of individuals over the age of 65. Since the majority of routine
tests used to diagnose dementia are presented verbally, a

significant hearing loss might impact the test results. The

De mentla Dlag nOSIS results of this investigation reveal that hearing status is not

routinely considered during the diagnosis of dementia in a

BY LINDSEY JORGENSEN, CATHERINE PALMER, AND GARY FISCHER

Jan/Feb 2014 AUDIOLOGY TODAY

large medical center clinic.

100 total patients

‘ 13 paients asked if they
nad hearing loss

3 confirmed hearing & previous diagnosis B1 without diagnosis
loss of hearing loss or self-report

4 no report

2 had hearing aids of hearing aids

FIGURE 1. Patients with confirmed hearing loss.
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).



+ 4% )

Exit Test

Find a quied place for the test,

4 ﬁ b You can only do the test when the
noise meter above indicates
e a l yellow or green
e ————————

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

= Auditory-cognitive (and other health) links
= Hearing screening

= Communication accessibility

= Integrated person-centered care



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; U

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.”

Quit (Avoid) ~ risk of social isolation
Persist (Control) ~ maintain social interactions

Coping with challenge: Q
a W



Associations between

sensory loss and social
networks, participation,
support, and loneliness

Analysis of the Canadian
Longitudinal Study on Aging

Paul Mick mp mpH  Maksim Parfyonov mp Walter Wittich php
Natalie Phillips php M. Kathleen Pichora-Fuller msc php

Canadian Family Physician, 2018

Abstract

Objective To determine if hearing loss, vision loss, and dual sensory loss were
associated with social network diversity, social participation, availability of
social support, and loneliness, respectively, in a population-based sample

of older Canadians and to determine whether age or sex modified the
associations.

Design Cross-sectional population-based study.
Setting Canada.
Participants The sample included 21241 participants in the Canadian

Longitudinal Study on Aging tracking cohort. The sample was nationally

T T TN SR T g ea _  _a® N

Editor's key points

» In this analysis of data from the
Canadian Longitudinal Study on
Aging, vision loss (in men) and dual
sensory loss (in 65- to 85-year-olds)
were independently associated
with low social network diversity.
Vision loss and dual sensory

loss (in 65- to 85-year-olds) were
independently associated with low
social participation. Hearing, vision,
and dual sensory losses were each
independently associated with
loneliness and reduced availability
of social support, respectively.

» These findings are concerning
because social support facilitates
positive coping mechanisms that
mitigate the effects of sensory
loss and other chronic disabling
conditions. Living with a chronic
health condition often entails
relying on others for help with
instrumental tasks and emotional
support. Unfortunately, individuals
with clinically diagnosed sensory
loss typically receive little, if any,
relationship and communication
counseling.
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ge-friendly, dementia-friendly...
sensory-friendly....

Global Age-friendly Cities:
A Guide

DEMENTIA IN CANADA:
A National Strate oy for
Dementia-friendly Communities

Standing Senate Committee on
Social Affairs, Science and Technology

The Honourshle Art Eggleton, P.C., Deputy Chair



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)
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Accessibility in Integrated Care

. Communication accessibility in healthcare for those with

hearing loss In best health care for age-related health issues
o Accurate diagnoses (e.g., dementia)

- Optimal interventions (e.g., diabetes education; falls rehabilitation)

J

. Tailor hearing solutions

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



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

= Environments Problem solving trio
Physical — noise, lighting
Social — time, context, materials Environment /4R ¢ \\ Technology
. Attitudes and Behaviours |
\\ y /

Person living with sensory loss (stigma)
Other individuals’ (friends, family) _ S
Institutions — public places and services - "‘5 I~ -

Laws, standards, rights to accessibility c 4 )
. TeChnOIOgieS @ Changing attitudes
&/ and behaviours

Personal and public devices —
Specialized and universal solutions

Do not yell Give Context ASK'TO repaat : Use tests that are U ificati
: : ! Allow f se magnification
speak clearly information Avoid glare behind you Provide large-print Avoid noise ow for more time not timed A diee
back to you -
® .9 W 71
A y/
% a s TN ~ 6 y




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

0 * mYA-NH
20 - mOA-NH

x
28 | . | OOA-HL

27
26 -

20 per group

MoCA Score

Speech 50 dBHL

Babble 30 dBHL
— Babble 62 dBHL

Face-to-Face
Condition



Generic Amplifiers | Oct18

Airpods
Basic Components
® Headset or earbuds
e Microphone
® Transmission method « o
e Volume control
Pocketalker

For Inmediate Release:  October 19, 2021

FDA Issues Landmark Proposal to Improve
Access to Hearing Aid Technology for Millions of
Americans

Proposed Rule Would Establish New Category of Over-the-Counter Hearing Aids




Personal Room System Devices to
Reduce Noise and Cross Distance

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

https://soundfield.pacificaudiologygroup.com/



https://soundfield.pacificaudiologygroup.com/
https://www.facebook.com/intfedageing/videos/1160969994361038/
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Brain Activity - Effects of Different Hearing Aid Processing
SZ (SNRyci)  RES (SNRuc)  SZ(SNRow)  RES (SNR,ow)

b

Frequency (Hz)

Alpha Band

0 1000 2000 0 1000 2000 0 1000 2000 0 1000 2000

T (o) T () Time ) T SZ: Stereo Zoom ~ speech in loud noise
Less Background Noise More Background Noise

RES: Real Ear Sound — calm



Outline

= Auditory-cognitive (and other health) links
= Hearing screening

= Communication accessiblility

= Integrated person-centered care



Integrated Care for Older People

As people grow alder, Their
health neerds are likely 10 beeome
maorg eomplex ond chronir,

1COPE addresses priarity
1 conditions atrd with
declines in capasitics:

“MALNUTRITION
MOBILITY
LIMITATIONS - -
~ . VISION LOSE

Intervening at an early stage of
declining capaclty Is essentlol hecause
the procass of becoming care depandent |
can be prevented or delayed. DEPRESSIVE

: SYMPTOMS
: LOGNITIVE
( : : DLCLINE

HEARING | Q5%

The ICOPL App and handbuook ausisl
hedlth and sucial vare workers Lo:

Sereen older poople ol risk of e
dependeney in the community

: Underlike a peraon-centrad assessment,
ol ulder peoples healll amd social care

ey in primary care

Lesign a personalized care plan

1LCI1F is o community-based approach

5 towgrds porson-contred health and social
care to optimize the functional ability of
older peaple

@Y World Health
# Organization

For mara informatian:
https:/Awaw. wha.int/ngeing/health systems/icope/oen/

MORIITY
LIMITATIONS

DEPRESSIVE

SYMPTOMS

@PLOS | MEDICINE

MALNUTRITION

. VISION LO3SS

HEARING LOSS

COGNITIVF
DECLINE

POLICY FORUM

Redesigning care for older people to preserve
physical and mental capacity: WHO guidelines
on community-level interventions in
integrated care



Rehabilitation to
bring the red line
up to the blue line

FIGURE 2. A PUBLIC-HEALTH FRAMEWORK FOR HEALTHY AGEING:

OPPORTUNITIES FOR PUBLIC HEALTH ACTION ACROSS THE LIFE COURSE

Brain Health@

ICOPE APPROACH

High and stable capacity Declining capacity

HEALTH
SERVICES:

Significant loss of capacity

Register »

Let's get started!

Environment

P 4

E@@ G (reas)

Brain Health Pro

You can make changes to
reduce your dementia risk.
Brain Health Pro will show
you how.

Account Help »

We can help you log in or
troubleshoot questions.

LogIn »

Continue learning on the
Brain Health Pro site.

Problem Solving Trio

[ Changing attitudes
and behaviours
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Niagara, November 9t 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/
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Hearing in Later Life: A Multi-stakeholder Convention in Anticipation of the Lancet Commission

Report on Reducing the Global Burden of Hearing Loss

@) _
(@) o heath
WORLD REPO RT Countries v Newsroom v Emergencies v Data v About
ON HEARING - -

WHO

Home / Initiatives / Ageing / UN Decade of Healthy Ageing

UN Decade of Healthy Ageing

2021-2030
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