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Dementia prevention - what are the risks and
does intervention help?
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"It is never too early and never
too late in the life course for
dementia prevention.”
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What | will talk about

* Why consider dementia preventable
* Dementia risks

 What are they
* Worldwide

 Between countries
 within countries
 \What should we do?



h

Why consider dementia preventable

Mdementia as > older people — 50 =132 million by 2050. Particularly
in LMIC

e 25% incidence decrease in past 20 years; US and Europe

e Stable orincreased in some countries -Japan, South Korea, Hong
Kong, Brazil, India and Taiwan

— So dementia potentially not inevitably preventable
 Mechanisms thought to be
* Cognitive reserve
* Reduction in damage
* Improvements
* higherincome, more educated people within HIC.
e Men>woman (24 vs 8%)
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Some people with neuropathology do not have dementia —
cognitive reserve
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Life course analysis

— Lancet commissions k%ikﬂﬁ
 When In life course? g€

* Defined mid life as age 45-65, Later life as >65

—2017

* 9 individual risk factors from NICE/ NIH in First
analysis to include social isolation and hearing

— 2020

« Added 3 with consistent, biologically plausible evidence
 TBI, pollution, alcohol,

— 2024-




Risk factors considered

* 9 individual risk factors from NICE
and NIH in 2017

Added 2020
* Traumatic Brain Injury
* Pollution
* Alcohol
Not added
» Sleep increased or decreased.

* Diet — no particular element,
Inconsistent



Twelve risk factors
Early life Mid life (45-65)

* Less  Peripheral hearing
education loss

» Hypertension

» Obesity

 Traumatic Brain
Injury

» Excessive alcohol

Late life (>65)

« Smoking

* Depression

* Physical inactivity
 Air Pollution
 Social isolation

* Diabetes



PAF calculation

Population Attributable Fraction

Fraction theoretically prevented by eliminating risk
factor

PAF = Relative Risk (meta-analysis) X
Prevalence of risk factor

Used all-cause dementia
International data

Twelve risks

We know there are others



Communality —people not lab rats

People tend to have clusters of risk factors

— % [
=iis ==
==ile ==
— [ — [
—— 13—
=iilje =illje

=’,,_ﬂ- =":=]- E.Bi
=)o =)o =33

Input data on all risk factors
Calculate tetrachoric correlation to generate correlation matrix

Conduct principal-component analysis on the matrix to generate
eigenvectors (directions mapped onto the datapoints from which
variance to the data is measured)

unobserved factors underlying the variables that explain the
variance

Retain components with eigenvalues =21 in model

Communality is the sum of the square of all factor loadings (how
much each unobserved component explained each measured
variable)

Weighting (1-communality)

 Individual risk factor PAF = Pe (RRe-1)/[1 + Pe (RRe-1)]
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Relative risk for
dementia (95% Cl)

Risk factor
prevalence

ommunality

Unweighted PAF

Early life (<45 years)

Less education

1-6 (1-3-2-0)

Midlife (age 45-65 years)

Hearing loss

raumatic brain

1-9 (1-4-2-7)

40-0%

31-7%

1-8 (1-5-2-2) 12:1% 55-2% 9-2% 3:4%
8-9% 68-3% 51% 1-9%
11-8% 73:3% 2:1% 0-8%
Obesity (body-mass i G e = .00 .70
index 230) 1-6 (1-3-1-9) 3:4% 58:5% 2:0% 0:-7%
Later life (age >65 years)
16 (1-:2-2-2) 27-4% 62-3% 14-1% 5:2%
Depression 1-9 (1-6-2-3) 13:2% 69-8% 10-6% 3:9%
Social isolation 16 (1-3-1-9) 17.7% 55.2% 9.6% 3:5%
Physical inactivity yR:NGEZErg] 11.0% 28.1% 4.2% 1-6%




Hearing loss

 Hearing loss - 1" RR future dementia
e Meta-analysis of hearing aids vs not wearing HA

— 8 cohort studies, 126,903 participants, FU 2-25 years,
— HA 19% lower risk of cognitive decline
— and a 17% lower risk of dementia

- 2=0%

*  Yeo et al Jama Neurol 2022

HR

Source TE seTE (95%C1)
Linetal, 272013 020 01768 0.82(0.58-1.16)
Sugiuraetal #2022 039 02326 0.68(0.43-1.07)
Taietal 02021 020 01481 082(061-1.10)
Bucholc etal,f 2021 031 0.094  0.73(0.60-0.86)
Amievaetal,’ 2018 015 01936 0.86(0.59-1.26)
Mahmoudietal 22019 019 0.0408  0.82(0.76-0.89)
Lin 22 2011 003 03703 097(0.47-2.00) <
Daviesetal £ 2017 001 0215  0.99(0.65-1.51)
Random-effects model 0.81(0.76-0.87)

Hoterogeneity: t2=(0 (P= 88); I2=0%

Favors : Favors no
hearing aids : hearing aids
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Hearing aids

e ACHIEVE study - RCT of hearing aids recruited healthy volunteers from
advertisements (N=739), or older adults from the Atherosclerosis Risk in
Communities (ARIC, N=238) study.

e Substantial effects in ARIC -older, 48% less deterioration - 2.8 years older,
lower baseline cognition, smoked more, less education, more often lived
alone, more diabetes and hypertensioni. Healthy volunteers did not
deteriorate.

— Lim et al 2023
e UK Biobank (n=437,554) found no increased dementia risks if
HI using hearing aids vs normal hearing.

— ?ensi(;civity analysis restricted to dementia >10 years later
oun

— no evidence for reverse causation
— no difference in mitigation according to

 cardiovascular disease, APOEe4 alleles, income level,
education.

Jiang et al TLPH 2023
e MCI - hearing loss 2 years to dementia, using HA 4 years.

- Bucholc et al 2021



Education and cognitive stimulation

* Education important for cognitive reserve.
* Education till age 20 is additionally protective

* People with cognitively stimulating vs non-
stimulating jobs ~20% |dementia risk.

Cognitive simulation

Incidence per

* Cognltlve St|mU|at|On at WOrk aSSOCIated Education  Atwork  N{total) N{dementia) 10000 persomyears  Hazaed rato (95% confidence nterval)

with |proteins that inhibit central nervous, |,
system axonogenesis & synaptogenesis * ¢
High

low U9

* Lower levels of these proteins also 0 W
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* Some evidence that retirement may increase

deterioration even allowing for ill health



Social contact

PAF similar to HBP and inactivity.
. Tcognitive reserve and 1 beneficial behaviours
Dementia risk compared with married- 812000 people
tlifelong single (RR 1.4; 1.1-1.9), tWidow/ers (RR 1.2; 1.0-1.4)
28-year follow-up of 10,308 people
2 g)ocial contacts age 60 years — |dementia risk (& 50 &
* (adjusted HR one SD social contact frequency 0.9 (0.79,
0.98), p=0.02),
High social contact (102K) associated with better late-life
cognitive function (r=0-05, 95% CI: 0-04-0-065)
Studies >10 years good social engagement |dementia
(n=8876, RR=0-9, 95% CI 0-8-1-0).

Penninkilampi et al 2018, Evans et al 2019, Sommerlad et al 2018.19



Excessive alcohol
e Heavy drinking effects the brain

e Non-linear effect: ~dementia risk drinking >21
units/week alcohol (14 drinks) vs <14 New
meta-analysis Relative Risk 1.18

Drinking >21 unitsiweek Drinking <21 units/week Risk Ratio
Study or Subgroup  log(Risk Ratio] SE Total Total Weight IV, Random, 95% C! IV, Random, 95% CI
Handing et al 2015 017 009 300 9163 313%  1.19(0.99,1.41] 1
Jarvenpaa et al 2005 029 053 % 1.34(047,378) ——
Sabia el al 2018 016 007 PrRY, 5652 61.6%  1.17(1.02 1.3 i
Total (95% CI) 2555 15015 1000%  1.18[1.06,1.31) {

Heterogenedy: Tau* = 0.00; Chi* = 0,06, df = 2 (P = 0.97); = 0%
Test for overal effect: 2= 3,00 (P = 0,003)

o 1 0
Lower dementia nsk ~ Higher dementia nsk



Reduction in Alcohol consumption

South Korean cohort of 3,933,382 participants serially assessed for
alcohol consumption over 3 years.

Sustained heavy drinkers (>3units/day) had an increased risk of
all-cause dementia (HR 1.08, 1.03-1.1).

Reducing drinking from heavy to moderate levels (<21 units)
reduced the risk of all cause dementia HR 0.92 (0.86-0.99).

lenn ot Al 20O 2



Traumatic Brain Injury

« TBI -car, motorcycle, bike injuries; military incidents, recreational
sports, firearms & falls

* Risk 1Tmost in first 6 months butf over 30 years.
 Risk twith severity and number of TBI
 New meta-analysis. TBI & all dementia RR 1.84

Risk Ratio

Study or Subgroup log[Risk Ratio]  SE Weight IV, Random, 95% Cl

Risk Ratio
IV, Random, 95% CI

4.6%
13.0%
15.3%
15.2%
127%
15.3%
15.0%

8.9%

100.0%

0.760.38,1.52
319264, 3.87)
1.23[1.21,1.26)
147[1.41,153)
3.99(3.24,4.93)
17711.72,181)
1.73[1.62,1.85
1.49(1.01,219)

1.84[1.54,2.20)

Abner 2014 -0.27 0.353
Chu 2016 1.161 0.098
Fann 2018 0.211 0.012
Gardner 2014 0.383 0.021
Nordstrom 2014 1.385 0107
nordstrom 2018 0569 0.013
Wang 2012 0548 0.034
Yaffe 2019 0.397 0198
Total (95% CI)

Heterogeneity: Tau?*= 0.05; Chi*= 585.07, df=7 (P < 0.00001); F=99%
Test for overall effect Z=6.70 (P < 0.00001)

02

05 1 2
reduced risk increased risk




= Air pollution

13 heterogeneous cohorts with 1-15 years follow-up of air
pollutants exposure and incident dementia.

All found PM, ; NO, and CO T~ dementia risk

Data from Canada- only study of all-cause air pollution/ all cause
dementia N=2,066,639; baseline mean age =67

Canada pollutant concentrations among world lowest

We calculated RR of dementia for those in the 3 highest quartiles
compared to 4th =1.09;1.07-1.11

Meta-analysis of 20 studies; n=91,391,296, N dementia risk of 3%
per 1 pg/m3 1 in PM, . (HR, 1.03; 1.02-1.05].
— Abolhasani et al 2023

UK residential wood and coal burning stoves produce 38% of the

country’s PM, . emissions are reported to originate
— Chakraborty et al 2020



The effects of changing air pollution

Chinese longitudinal survey - Clean Air
Act implementation mitigates cognitive
decline (MMSE 2.45 points/4 years,

— Yao Yao et al 2022. TLHL

French cohort study with 12-years’ follow-up
reported | PM, . between 1990-2000 was
associated W|th a Jrisk of dementia (HR
0.85; 0.76 -0.95 for median PM, . {, 12.2

ug/m?3)

— Letellier et al 2022

Older US women living in an area with
improved air quality (PM, c and NO, reduced
over ten years) had {, rlsk of dementla

— Wangetal 2022

A north-south differences in China's
central heating policies led to
differences in air pollution
concentrations; ‘I air pollution (PM,,
NO,, SO,, CO, O;) was associated with a
™ 42.4% dementla risk

— Xie et al 2022



w Hypertension

* Persistent mid-life hypertension increases risk
of late life dementia (18-year FU HR 1.6)

 Falling BP without intervention in later life may
be caused by dementia development (HR 2.4).

« SPRINT MIND aimed to decrease systolic BP
to <120 (control 140)

* Five years later |MCI| HR = 0.8), combined

MCI or dementia (HR, 0.9)
—JAMA. 2019;321(6):553-561



Hypertension

 Individual participant data from 5

placebo controlled RCTs (n=28,008) -
lrisk of dementia in treatment group
(OR 0.87, 0.75-0.99)
Peters et al Eur Heart 2022

Meta-analysis of 14 RCTs (n=96,158)
mean follow up of 4.1 years found
lrisk of dementia compared with
controls (7.0% vs 7.5%, OR 0.93
(0.88-0.98, 1°0%)

— Hughes et al Jama, 2020
Cochrane review did not find a
difference but thought evidence was
low standard as some FU were a year
(OR 0.89, 0.72-1.09)

Cunningham et al 2021



Smoking

Smoking

* l|eads to cardiovascular pathology,

« Cigarette smoke contains neurotoxins
High prevalence contributes to the high PAF.

Interventions to reduce cigarette smoking, which is
declining in most countries;

However, smoking increasing in China, Middle
East, south Asia and Africa



The effect of stopping smoking

A 32-year follow-up of the Whitehall 2
cohort, controlling for SES, found that
smokers (HR 1.36,1.10-1.68) but not ex-
smokers (HR 0.95, 0.79-1.14) have an
increased]® dementia risk compared to
never smokers

Social inequalities in dementia risk was

partially mediated by smoking
] Raggi et al 2022

Korean nationwide population cohort study of
789 532 participants who were assessed for
smoking status over 2 years reported that
smoking quitters had a lower risk of all cause
dementia HR 0.92 (0.87-0.97) compared with

continuing smokers
— Jeong et 2023



Changing risk factors -does it change outcomes ?

« Use of hearing aids decreases risk

When air pollution reduces —
cognition better than in comparator
areas

When hypertension treated then
less dementia

People without much education
relatively protected by jobs with
high cognitive demands

Stopping smoking reduces risk
Treating depression —reduces risk

Important to make changes with
people at risk.

RCTs tend to recruit low risk
people.

Need to target those at risk




Is the risk the same for everyone?

« Cohort studies primarily
— White participants
— High income countries
— Risk varies between countries

— Risk factors cluster around inequalities
* Minority ethnic groups
* Lower socio-economic groups
« LMIC



Effects in Lower and Middle Income Countries
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Relative PAF contribution across four ethnic

groups in New Zealand
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Not just about individual intervention

- Risk clusters - minoritized cultures, poverty and inequalit
- As societies we need to think beyond individual health

- Disease modifying treatments do not remove need for
prevention

- 40% potentially preventable.

" More in LMIC

Tackling risk
— provide more years of healthy life
— or prevent dementia ever occurring
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PHE risk reduction in dementia “A recent Lancet
commission has shown that some of the modifiable
risk factors for dementia include: smoking, weight,
physical activity and blood pressure.”

« dementia risk reduction messaging should be
communicated to all individuals having an NHS
Health Check; and

1 Included as a mandated part of the programme




United States

 US congress The National
Alzheimer’s Project Act (NAPA)
Advisory Council create and advance
a National Plan to address
Alzheimer’s disease and related
dementias

* Added new goal (in 2021) to Reduce
the Burden of Risk Factors

 To aggressively address 10 potential
risk factors ([ 15% by 2030)

« CDC consulted in 2021 on making a
US policy with targets of the risk
factors on prevention

* 15% per decade = | 1.2 million people
with AD in 2050

https://aspe.hhs.gov/sites/default/files/2021-09/NAPA-2021-Risk-
Reduction-Recommendations.pdf
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