SIU MEDICINE

DALE & DEBORAH SMITH CENTER
FOR ALZHEIMER'S RESEARCH
& TREATMENT



Lifestyles of the
Healthy & Brain Fit

Cindy L. Womack, DNP, MSN-FNP, CNRN

www.siumed.edu/alz

~N
>
SIU MEDICINE

EEEEEEEEEEEEEEEEEEEEEEE
RRRRRRRRRRRRRRRRRRRRR
TTTTTTTTTT




Disclosures

None

]
2
SIU MEDICINE

DALE & DEBORAH SMITH CENTER
FOR ALZHEIMER'S RESEARCH
& TREATMENT



Learning Objectives

1. ldentify 3 potentially modifiable risk factors
for dementia

2. Describe 3 core lifestyle behaviors that
promote brain health in aging
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Introduction

= 55 million people globally (2020)
= 139 million globally — 2050

= Disproportionately affects low-income to
middle income countries
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Introduction

= Global costs 1.3 trillion (US dollars) annually

= Costs 2.8 trillion (US dollars) by 2030
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COGNITIVE RESILIENCE

Brain reserve
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(Stern, 2021; Arenaza-Urquiljo et al., 2020 ; Stern & Barulli, 2019)
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COGNITIVE RESILIENCE

= Brain reserve — greater neurobiological capital
(more neurons, more synapses)

= Cognitive reserve - neuronal network adaptability
(efficiency, capacity, flexibility)

= Brain maintenance — reduced development of
age-related brain changes & pathology (genetics
and/or lifestyle) @
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Life Span Approach

Promotion of protective factors
1. Resistance mechanisms — avoiding pathology
Brain maintenance

2. Resilience — coping with pathology
Reserve capacity

0
2
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N
Life Span Approach

1. Brain maintenance — maintain or enhance the brain

2. Reserve capacity/Resilience — difference between a
person’s clinical picture and their neuropathology

1) Neurobiological brain reserve —
neurobiological capital at a given time

2) Cognitive reserve
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COGNITIVE RESERVE

Developing /\ Developed

Activities

Cognitive
Reserve

Psychology
(Adapted from: Schoentgen,
Gagliardi, & Defontaines, 2020)
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Potentially Modifiable Risk Factors

Early life
=T Percentage reduction in dementia prevalence
if this risk factor is eliminated

A s

Midlife

Population attributable fraction (PAF) of
potentially modifiable risk factors for
dementia worldwide. Livingston, G. et al.,
2020
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I
Early Life

= 45 and younger
= Education — 7%

= Total 7% A\
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K Hedge's g (95% CI}
Older adults
Papp et al (2009) 10 35 Critically low ] 0-16 (014 to 0-19)
Metternich et al (20109 4-5 [ Critically lowe —_— 0-48 (023 10 0-73)
Martin et al {2011} 2-11 [ Critically lowe - 0-47 (-0-d4 1o 1.38)
Gross et al (2012) 35 6.5 Critically lowe — 0-31{0-22 to 0-39)
Hindin et al {2012) 25 35 Critically lowe — - 0-33 (013 to -52)
Karr et al (2014) 15 85 Critically lowe R — 0-26 (0-10 to 0-42)
Kelly et al (2014) 27 9 Critically lewe —_—— 038 (0-05t0 0.72)
Lampit et al (2014) 51 12.5 Moderate - 0-22 (015 to -29)
Toril et al (2014) 20 [} Critically lowe —a— 0-32 (019 1o 0-45)
Shao et al (2015) 6-10 [ Critically lowe [ 031 {0-05t0 0-57)
Melby-Lervaget al (2016) 17 1 Critically low - — 013 {(-0-02 to 0-28)
‘Wang et al (2016) g 85 Critically lowe [ E— 0-38 (0-12 to 0-64)
Weicker et al (2016) 10-20 65 Critically lowe —_— 0-38 (0-14 to 0-62)
Chiv et al (2017) 6-22 7 Low —.— 0-32 (016 to 0-48)
Mewborn et al | 2017) 48 9 Moderate - 0-31(0-24 ta 0-39)
Smart et al (2017) 8 75 Critically lowe —_— 0-37 (0-05 to 0-69)
Tetlow et al (2017} 3-14 4 Critically lawe —_—— 0-16 {(-0-11 to 0-43)
Bhome et al 2018) 10 8 Lowr R — 0-13 {0-01 to 0-25)
Gates et al (2013a) 2-4 12:5 Lo - 0-64 (-0-56 to 1-85)
Mild cognitive impairment
Sherman et al (2017) 26 8 Lo B 0-45 (0-16 to 0-75)
Martin etal (2011) 23 6 Critically low - 060 {0-00 to 1-19)
Wang et al (2014) 3-6 8 Critically low -4 032 (-0-04- 1o 0-69)
Hill etal (2017) 17 12 Moderate —- 0-35(0-20 to 0-50)
Mewborn et al (2017) 12 ] Moderate —— 034 (0-21 to 0-47)
Gates et al (2015h) 2-5 125 Low - 0-41 (-0-22 0 1.04)
Dementia
Huntley et al (2015) 3 115 Moderate — 028 (-0-12 to 0-68)
Kurzetal (2011) 512 6 Critically lcwe —_— 0-26 (0-08 to 0-43)
Woods et al (2012) 14 105 Moderate —_— 0-41 {025 to 0-57)
Huntley et al {2015) 2-17 115 Moderate —_— 035 (011 to 0-58)
Folkerts et al (2017) 2-3 10-5 Low Y 0-35 (005 to 0-65)
Kim et al (2017) 11 7 Critically low —h— 0-44 (0-28 to 0-60)
Alves etal (2013) -3 12 Low - 009 (-0-36 to 0-54)
Karr et al (2014) 10 8.5 Critically low — 0-20{-0-07 to 0-47)
Hunthey et al {2015) 3 ii5 Moderate - 0-22 (-0-74 to 1-18)
Song et al (2016) 3-6 25 Critically lowe [ — 033 (0-14 to 0-53)
Folkerts et al (2017) 2 105 Low - 116 {0-53 to 1.79)
Hill et al {2017} 11 12 Moderate —.— 0-26 {0-01 to 0-51}
Bahar-Fuchs et al {2019) 26 14 Moderate _ 0-42 (0-23 to 0-61)
Parkinson's disease
Leung et al (2015) 7 10 Moderate — 023 (0402 to O-44)
Lanwrence et al (2017) 4-10 75 Critically lawe _— . 031 (0-02 to 0-60)
Stroke
Rogers et al (2018) 22 13 Moderate —— 0-48 (03610 0:60)
Loetscher et al (2013) 4-6 13 Lo s 0-28 (-0-10to 0.66)
Virk et al (2015) -6 12 Moderate = 018 (-0-24t0 0.60)
clas Nair et al (2016) 5 12 Lo ] 0-23 (-0-23 10 0-69)
Mixed
Yang et al (2018) 318 6 Lo —  — 036 (010 to 0.62)
Kurz et al (2011) [ 6 Critically low ] =001 (=064 to 0-62)
Hoeflar et al (2016) -8 25 Critically lewe -4 - 015 (-0:06 1o 0.36)
8- Cognitive training
—— Cognitive stimulation T
-8~ Mixed cognition-oriented treatments -0-5 L a5

+— —>
Favours control - Favours intervention

Pooled results of meta-analyses
investigating objective cognitive
outcomes of cognition-oriented
treatment in older adults with and
without cognitive impairment

K represents the number of primary
trials included in the analysis. If a
review reported several effect sizes
within each outcome domain, a
composite was created and k
denotes the range of the number of
primary trials that contributed to the
effect estimate. AMSTAR=A
MeaSurement Tool to Assess
systematic Reviews (max score 16).
(Adapted from Gavelin et al. 2020).
Livingston et al., 2020
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B
Midlife

= 45 to 65 years
= Hearing loss — 8%

= Traumatic brain injury — 3%
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= Hypertension — 2%



B
Midlife

= Obesity — 1%
= Alcohol consumption — 1%

= Total 15% -
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Studies Dementia Hazard ratio p value for
(individuals, ) cases, n (95% C1) heterogeneity
Angiotensin-converting enzyme inhibitors
Alone or in combination {vs no drug users) 612521} 1100 0-97 (0-B2-1-15) 032
Alone (vs no drug users) 6(11112) 895 103 (0-83-1-27) 072
Alone or in combination (vs other drug users) 6(7794) 1080 R 111(096-129) 043
Alone (vs other drug users) 6 (6185) a7s —— 1-16 (0-93-1-46) 0-48
Angiotensin |l receptor blockers
Alone or in combination (vs no drug users) 3(5737) £as5 B 0.84 (0.58-1.21) 009
Alone (vs no drug users) 3 (5073) 476 = 078 (0.5-1.22) 024
Alane or in combination (vs other dreg users) 3 (4559) 720 —_— 088 (0-71-1-09) 062
Alone (vs other drug users) 3(4039) 629 L ] 0:76(053-1.08) 0-62
B blockers
Alone or in combination (vs no drug users) 6i12668) 1258 R 0-86(075-098) 058
Along (vs na drug users) 5 (9826) gaa —— 096 (0-77-1-20) 0-27
Alone or in combination (vs other drug users) 677941 1080 — 0-95(0-83-110) 041
Alane (vs other drug users) 5 (5544 752 — 1.07 (0-89-1.30} 039
Caleium channel blockers
Alone or in combination (vs no drug users) 6 (12 469) 1098 —— 0-87 (0-75-1-01) 0-97
Alane (vs no drug users) 611174} 900 — 0-92 (0-75-1-14) 097
Alone o in combination (vs other drueg users) G(7794) 1080 —i— 1.04 (0-B6-1-24) 0-26
Alane (vs other drug users) 6(6639) 908 —— 1.09(0-89-135) 05
Diuretics
Alone or in combination (vs no drug users) 6(12588) 1257 —— 087 (076-099) 052
Alare (vs no drug users) 6(10623) 934 . 097 (0-76-1-24) 016
Alone or incombination (vs other drug users) 6{7794) 1080 — 0-95(0-83-109) 0@
Alone (v ather drug users) 6(5561) 782 —i— 1.05(0:83-133) 026
Any antihypertensive drugs
Alone or in combination {vs no drug users) G(14520) 1865 —— 088 (0-79-0.98) 0-65
¥'=3:35, df=5; p=0-65, I"=0-0%
05 071 10 141
+— —»
Decreased incident  Increased incident
dementia  dementia

Associations of antihypertensive medication use with incident dementia
in those with high blood pressure. Adapted from Ding et al., 2020.

Livingston et al., 2020
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Log SE Weight Risk Ratio

(risk ratio) IV, random, 95% (|
Study or subgroup
Abner at al (2014)% 027 0353 46% 0.76(0-38-152)
Chu et al (2016} 1161 0:098 13.0% ——  19(264387)
Fannetal (2018)7 0211 0012 153% . 123 (121-126)
Gardner et al (2014)"™ 0383 0:021 15:2% s 147 (141-153)
MNordstram et al (2014)™ 0-385 0107 12.7% —e—  199(324-493)
Nordstriim et al (2018)* 0569 00132 153% " 177 (172181}
Wang et al (2012)™ 0-548 0034 15:0% * 173 (1:62-1.85)
Yaffe et al (2019)™ 0397 (198 899 e 1-49{1-01-2-19)
Total (95% C) 100:0% < 184 (154-2.20)
Heterogeneity v=0:05, y'=579-69, df=7 (p<0-00001); F=99% | . . l
Test for overall effects: 2=6-69 (p=0-00001) 0.2 05 1 | 5

+— —>
Reduced risk  Increased risk

Meta-analysis of relative risk of all-cause dementia associated with all severity midlife
traumatic brain injury. Livingston et al., 2020
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Log £ Drinking Drinking Weight Risk ratio
(risk ratio) >2L units perwesk <21 units per week IV, random, §5%
Total Toal
Study or subgroup
Handingetal (2015 017 009 300 0153 373 [ | 119(099-141)
Javenpaaetal (2005 0:29 08 3 il My —— 134 (047-378)
Sabiacta (20187 016 07 132 58] L1 - L7 (L0213
Total(95%C) 25655 15015 100.0% Q 118(£06-131)
Heterogeneity 10,00, 2006, df=2 (p=0.97); 0%
my ul): | | I |
Test for overalleffect 2=3.00 (p=0.003) N 0 1 0 W
+—

Meta-analysis of relative risk of dementia associated with drinking more than 21 units

Lower dementiarisk - Higher dementia risk

>
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R
Later Life

= 65 and older

= Smoking — 5%

= Depression — 4% AN
2
= Social isolation — 4% ELEEDEMAEHQAHENI\'TE
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R
Later Life

= Physical inactivity — 2%

= Air pollution — 2%

= Diabetes — 1% AN
2
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Mechanisms

/"> Diabetes N

» Hypertension _
> Head injury Reduce neuropathological damage
> Smoking Resistance Mechanisms
» Obesity
\_> Airpollution  / |, Prevent
Dementia
4 . )\
> Exercise T "
. Increase and maintain cognitive
» Depression reserve o
> Alcohol " - .
- J Resilience Mechanisms
~N
s .
> Hearing loss ILJ
» Social contact SIU MEDICINE
» Education P OR ALZHEMER'S RESEARCH
(N Adapted from Livingston et al., 2020 o TREATHERT




Other Factors

= Sleep

= Diet

2

(Shi et al., 2018; Radd-Vagenas et al., 2018) Siu MEDICINE




Potentially Modifiable Risk Factors

Early life
=T Percentage reduction in dementia prevalence
if this risk factor is eliminated

A s

Midlife

Population attributable fraction (PAF) of
potentially modifiable risk factors for
dementia worldwide. Livingston, G. et al.,
2020
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N
Population Approach

= Prioritize childhood education
= Public health policies to reduce hypertension risk

= Policies that encourage social, cognitive, & physical
activity across the life span
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B
Population Approach

= Evaluate and reduce exposure risk for hearing
loss

= Reduce risk of TBI in relevant settings

= Continue national and international efforts for
smoking cessation and reduce exposure to o
smoking SIU MEDICINE
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N
Population Approach

= National and international policies to reduce air
pollution

= Educational campaigns for obesity and diabetes
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N
Individual Approach

» Treat hypertension, goal <130 mm Hg in midlife

= Use hearing aids

= Avoid consuming 21 units or more of alcohol per

N
>
= Prevent head trauma SIU MEDICINE
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N
Individual Approach

= Do not smoke or stop smoking
= Reduce obesity
= Reduce diabetes

= Sustain midlife and late life physical activity SREDMNE
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N
Individual Approach

= Treat depression
= Eat a Mediterranean diet

= Obtain 7 to 8 hours of sleep in midlife and late life
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Questions
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