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What you will hear

1. H, = Hearing Impairment is an individual Risk factor for Dementia - HIRD

2. The latest update



What you will hear

1. H, = Hearing Impairment is an individual Risk factor for Dementia - HIRD
2. The latest update
3. Doyou listen?
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Hearing Impairment is an individual Risk factor for Dementia

listen



The HIRD Project
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1. Sensory Deprivation Hypothesis

Cochlear
ganglion

g Vestibulocochlear
- nerve

Cochlear
nucleus

Nerve to

stapedius

Other brainstem
nucleus

Auditory
cortex

Inferior colliculus




1. Sensory Deprivation Hypothesis

Auditory
cortex

> JIG
7 AN
-

ganglion
-

NS 3
-’54 -

-

ochlear "b"/
gli h
L . Ot
S &S/ Vestibulocochlear (1) :
g “  nerve "
Cochlear “
1} nucleus

Source: Kumar K,Radiopaedia.org
https://radiopaedia.org/cases/174778



W h at We b e I i eve Sensory Deprivation Hypothesis

Shared aetiology
Cognitive load

S

Social isolation and depression



2. Shared aetiology
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4. Social isolation and depression
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What we believe

Genetic factors?
Hearing aids?




Poll 2



What you will hear

1. H, = Hearing impairment is an individual risk factor for dementia
2. The latest update
3. Do you listen?



What we should have heard

Hearing impairment

Dementia



What we should have heard

Hearing impairment
- audiometrically verified at baseline

Dementia

- not further specified

Design
- 5 years follow-up

- adjustment for confounding variables



What we should have heard

Previous research
- audiometrically verified at baseline
- 5 years follow-up

- adjustment for confounding variables

Limitations

- no representative community cohort
- only male gender

- relatively short follow-up

- no dementia subtypes

The HUNT Study

- audiometrically verified at baseline

- 20+ years follow-up

- adjustment for confounding variables
- reliable dementia diagnostics

- dementia subtypes

- population-based cohort
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Hearing impairment prevalence

Hearing treshold level

<25dB: Normal hearing
26-40: Mild impairment

235 dB: Disabling hearing loss
>40: Severe impairment
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Hearing Impairment Prevalence Germany

MHTL 225 dB
HTL <= 25 dB
80+

50-59 60-69 70-79

Lohler et al, Eur Arch Otorhinolaryngol, 2021



Dementia diaghostics and prevalence

* MoCA

* CERAD WLMT
* SIB-8

* |-ADL, P-ADL
* PSMS

* NPI-Q

* CDR

* HADS
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Standardised Dementia Prevalence Norway

All-cause dementia 70+: 15%

B Datadtia 75-79 80-84 85-89
B&hentia Gjgra et al, J Alzheimers Dis, 2021




Livingston et al, The Lancet

What we should have HIRD

(Hearing Impairment is an individual Risk Factor for Dementia)



Early life
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The Lancet

Early life

2024
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Hearing loss

(- R

2020 .

(=
Q Alcohol
>21 units per week

The Lancet

Less education

Midlife

Hearing loss

High LDL cholesterol

2024

Depression

Excessive alcohol

Late life

Social isolation

Air pollution

Visuval loss




RR 1.94 (95% CI 1.38 to 2.73)

Heterogeneity: ’=29%, tau?=0-0278, p=0-2445

Study RR (95% CI) Weight % (random) Risk ratio

Lin et al (2011)% 232 (1:32-4-07) 27-3% —
Gallacher et al (2012)%7 2-67 (1-.38-5-17) 21-3% |
Deal et al (2016) 1-55 (1-10-2-19) 51-4% ——
Random effects model 1.94 (1-38-2.73) 100% el

0-2

0-5




RR 1.94 (95% Cl 1.38 to 2.73) HR 1.37 (95% CI 1.00 to 1.87)

Hazard ratio (95% Cl)  Weight (random)

Brenowitz et al (2019)*° ——.-i— 1-25 (1-01-1.55) 19-2%
Deal et al (2017)*° i : 1.25(0-89-1-76) 16-9%
Lin et al (2011) i . 2.32 (132-4-07) 12.6%
Marinelli et al (2022)%* i 072 (0-52-1-00) 17-0%
Osler et al (2019)% ¥ 1-45 (1-02-2-06) 16-7%
Powell et al (2022) i E = 1.99 (1-47-2-68) 17:7%
Total (common effect, 95% Cl) ‘: 1.32 (1-16-1.50) -
Total (random effect, 95% Cl) * 137 (1-00-1.87) 100-0%
Heterogeneity: 1=0-1221; y?=24-51, df=5 (p<0-01); ’=80% i
0 5 1.0 20
s >

Reduced risk Increased risk




2024 2095
RR 1.94 (95% Cl 1.38 to 2.73) HR 1.37 (95% Cl 1.00 to 1.87) RR 1.27 (95% Cl 1.01 to 1.58)

Risk ratios Weight

Study with 95% ClI (%)

Brenowitz et al (2009)* —l— 1.25[1.01, 1.55] 13.86

Deal et al, 2017~ = 1.25[ 089, 1.76] 11.61

Lin et al, 2011* u 232[1.32 407) 793

Marinelli et al, 2022* e 0.72[ 052, 1.00] 11.86

Osler et al (20019)* B 145[1.02, 2.06] 11.41

Powell et al (2022)* —i— 1.99(1.47, 269] 1235

—> Myrstad et al, 2023** 1.09[096, 1.23] 15.15
Cantuaria et al. 2024* E 1.07[1.04, 1.11] 1582
Overall e 1.27[1.01, 1.58]
Heterogeneity: 7° = 0.08, I’ = 91.44%. H’ = 11.69
Testof 8 =06; Q(7) = 34.38, p= 0.00
Testof6=0:z2=206,p=0.04

REML model. * - Hazard ratio, ** - Prevalence ratio

Made by Bo Engdahl, Norwegian Institute of Public Health



B Hearing impairment reduces
performance in MloCA

6,549 persons

Audiometry e HUNT

23 years
follow-up

——— We found a 0.67 point reduction in the
(95% Cf) Montreal Cognitive Assessment Scale in
persons under 85 years with 225 dB
-0.48 (-0.77, -0.19) . . .
0.73(-1.19, -0.26) hearing impairment
0IT0rs00 1 m Hearing loss predicts reduced
cognitive performance over 20+ years
-0.67 (-0.99, -0.35) D )
-1.11(-1.65, -0.57) The association remained after
-0.47 (-0.86, -0.08) . . .
excluding hearing-dependent tasks in
0.36 (-0.40, 1.13) the MoCA
0.53 (-0.51, 1.57) . : #
G e These findings emphas.lze the _
importance of addressing hearing loss
A5-1-50 5 115 in cognitive assessment

q ] h . 9 &pD % Myrstad C, Engdahl BL, Costafreda SG, Krokstad S,
CIMCEr's ementia Livingston G, Selbaek G. Hearing and cognitive scores

ARE=CUHNACORTHE ASHEIMERIS AS0CA RO measured with the Montreal Cognitive Assessment Scale in

The HUNT Study, Norway.
Alzheimers’s Dement. 2024. DOI: 10.1002/alz.14514. Open Access




— A Hearing impairment reduces
™~ performance in MloCA
6,549 persons
Age and MoCA points The HUNT
Sex (95% ClI) Audiometry Study MoCA
All i 23 years E//
Total —— -0.48 (-0.77, -0.19) ™ fo“ow-up =
Women — -0.73 (-1.19, -0.26)
Men — -0.37 (-0.74, 0.00)

Sok —— We found a 0.67 point reduction in the
<85 £ (95% GI) Montreal Cognitive Assessment Scale in
Total — -0.67 (-0.99, -0.35) Al persons under 85 years with 225 dB

Total —— -0.48 (-0.77, -0.19 . . .

Women —— -1.11 (-1.65, -0.57) Women - -0,73:-1.19. -0.26; hearing impairment
Men — -0.47 (-0.86, -0.08) e i QA m Hearing loss predicts reduced

<85 cognitive performance over 20+ years
>=85 Total —— -0.67 (-0.99, -0.35) D )

Women — —#— 111 (-1.65,-0.57) = The association remained after

> = Men — -0.47 (-0.86, -0.08) - . .
Total 0.36 (-0.40, 1.13) excluding hearing-dependent tasks in
Women - 0.53 (-0.51, 1.57) >=85
Men d 0.43 (-0.72, 1 58) Total ————  0.36(-0.40, 1.13) the MoCA
v I dEunia | = Thesefindings emphasize the
importance of addressing hearing loss
T T 1 || 1 1 T T T T . ..
-15-1-50 5 115 A5-1-50 5 115 in cognitive assessment
Alzheimer’s @’Demen tia® Myrstad C, Engdahl BL, Costafreda SG, Krokstad S,

Livingston G, Selbaek G. Hearing and cognitive scores
measured with the Montreal Cognitive Assessment Scale in

The HUNT Study, Norway.
Alzheimers’s Dement. 2024. DOI: 10.1002/alz.14514. Open Access

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION




Age and Category

All

Hearing adjusted

Hearing adjusted

Hearing adjusted

Memory and orientation

Memory and orientation

Memory and orientation

Visuospatial and Executive functioning
Visuospatial and Executive functioning
Visuospatial and Executive functioning

<85

Hearing adjusted

Hearing adjusted

Hearing adjusted

Memory and orientation

Memory and orientation

Memory and orientation

Visuospatial and Executive functioning
Visuospatial and Executive functioning
Visuospatial and Executive functioning

>=85

Hearing adjusted

Hearing adjusted

Hearing adjusted

Memory and orientation

Memory and orientation

Memory and orientation

Visuospatial and Executive functioning
Visuospatial and Executive functioning
Visuospatial and Executive functioning

Total
Women
Men
Total
Women
Men
Total
Women
Men

Total
Women
Men
Total
Women
Men
Total
Women
Men

Total
Women
Men
Total
Women
Men
Total
Women
Men

Standardised beta

(95% CI)

-0.04 (-0.07,
-0.06 (-0.09,
-0.03 (-0.06,
-0.02 (-0.04,
-0.02 (-0.06,
-0.02 (-0.05,
-0.03 (-0.06,
-0.06 (-0.09,
-0.01 (-0.05,

-0.07 (-0.09,
-0.09 (-0.13,
-0.05 (-0.09,
-0.04 (-0.07,
-0.03 (-0.08,
-0.04 (-0.08,
-0.05 (-0.07,
-0.08 (-0.12,
-0.02 (-0.06,

-0.02)
-0.03)
0.00)
0.00)
0.01)
0.01)
-0.01)
-0.02)
0.02)

-0.04)
-0.05)
-0.02)
-0.01)
0.01)

-0.01)
-0.02)
-0.03)
0.02)

0.02 (-0.03, 0.07)
0.00 (-0.07, 0.07)
0.06 (-0.02, 0.14)
0.04 (-0.01, 0.10)
0.02 (-0.05, 0.10)
0.08 (0.00, 0.17)
0.01 (-0.05, 0.07)

-0.01 (-0.09,

0.07)

0.05 (-0.04, 0.14)




¢/ Hearing impairment is a major
cause of dementia

¢/ Don’tlet hearing impairment decide
how to live your life

What you HIRD ¥ &

Hearing impairment was associated with an increased risk of dementia

RR 1.27 (95% CI 1.01 to 1.58)

christian.myrstad@hnt.no



hnt.no




