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A Recipe for Brain Health



Lifestyle Practices Are Major 
Contributors to Brain Health 
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Can we prevent Alzheimer’s?

~30% of Alzheimer Disease 
(AD) risk attributed to seven 
modifiable risk factors – diabetes, midlife 
hypertension, midlife obesity, physical 
inactivity, depression, smoking and low 
education attainment

A 10% reduction in prevalence
of each of these risk factors/decade
would reduce AD prevalence in 2050
by 8.3% worldwide

A 20% reduction in risk factors
would equate to a 15.3% reduction

Lorem ipsum dolor sit amet, consectetur adipiscing elit. 
Vestibulum quis nisi eleifend, euismod ipsum vitae, iaculis mauris
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“Regular physical activity and management of cardiovascular risk factors (e.g. 
diabetes, obesity, smoking, and hypertension) are associated with a reduced 
risk of cognitive decline and may reduce the risk of dementia. 
Further, a healthy diet and lifelong learning/cognitive training may also reduce 
the risk of cognitive decline.”

We encourage you all (governments) to take action on dementia risk reduction, 
by:
(i) embedding dementia risk reduction/management in to your public health 
policies and campaigns and your non-communicable disease strategies and 
action plans, as some countries are already doing; and/or
(ii) investing in further research in this area, including running population-level 
intervention studies, to urgently build the evidence base on dementia risk 
reduction.”

https://worlddementiacouncil.wordpress.com/2015/03/15/world-dementia-council-issues-risk-reduction-statement/



Temporal Trends in the Incidence of Dementia
Reasons For Optimism

Satizabal CL et al. N Engl J Med 2016;374:523-532.

ØAmong participants in the Framingham Heart Study, the incidence of 
dementia has declined over the course of three decades
ØIncreased education and better diagnosis and management of 
metabolic risk factors likely contributed to the decline
ØHowever, these changes don’t completely explain the decreased in 
dementia incidence
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So What Do We Know?
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Brains Makes New Neurons and New 
Neural Connections Throughout Life
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1. Impact of multiple inputs converge on these processes
2. Requires stimulation of common signalling pathways and neurotrophic support
3. Convergence allows for complex interactions amongst inputs

Neurogenesis Synaptogenesis



Brains Makes New Neurons and New 
Neural Connections Throughout Life
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Neurogenesis Synaptogenesis

1. Nutrition contributes to an optimal environment to enable 
these processes to occur

2. Multiple nutrients needed to support these processes, so 
focus on single nutrient/food unlikely to be successful
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Midlife diet and central 
adiposity increases risk of 
dementia independent of 
diabetes and cardiovascular 
comorbidities. (Whitmer et al, 
Neurology, 2008; Samieri et 
al., Ann Intern Med. 2013)

Midlife Health is Tremendously Important
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Midlife Obese Individuals Had Thinner 
Right Frontal Cortices
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Cortical thickness differences 
between obese and normal weight 
individuals aged 44-49

Shaw et al.  J Alzheimer’s Dis. Preprint pp. 1-8, 2017.
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Projected that an individual with 5% 
increase in BMI over 10 years would
have almost twice the cortical 
thinning in posterior cingulate as an 
individual with 0.5% BMI increase.

Shaw et al.  J Alzheimer’s Dis. Preprint pp. 1-8, 2017.

Greater Increase in BMI Over 8 Years 
Associated with Greater Decrease in 
Cortical Thickness



Consequences of Metabolic Disorders

tau pathology

inflammation

neurovascular dysfunction

microglial activation &  
reactive gliosis

demyelination & 
hypermetabolism

oxidative
stress

adapted from: Meusel et al., J Curr Clin Care 2012; 2(1):6-16.

increased production 
of Aβ

Aβ aggregation

neuronal dysfunction
white matter damage

atrophy

cognitive impairment, dementia risk  including Alzheimer’s disease

vascular damage metabolic disruption
• hyperglycemia
• insulin resistance
• altered insulin signaling
• AGE production
• HPA axis dysfunction

Hypertension, 
Dyslipidemia, Diabetes
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A Really Sobering Concern With 
The Rise In Childhood Obesity
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Poorer Academic Achievement and Smaller Hippocampal
Volumes in Adolescents (14-20 yrs) with Metabolic Syndrome
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Taken from: Yau et al. Pediatrics 130;e856, 2012
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1. Nutrition contributes to an optimal environment to enable 
these processes to occur

2. Multiple nutrients needed to support these processes, so 
focus on single nutrient/food unlikely to be successful

Can The Glass Be Half Full?
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Lower risk of mild 
cognitive
impairment

Lower risk of Alzheimer
Disease

Benefits observed in 
Europeans
and North Americans

What About The Mediterranean Diet?

(Meta Analysis: Singh et al, J Alzheimer Dis. 39:271-282,2014)
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Mediterranean Diet and Biologic Factors

Greater Adherence to Mediterranean Diet 
Associates With:
ØLarger brain volumes (low meat eaters only)

{Titova et al, Exp Gerontol., 2013. 48:1443-1448}

ØLess damage to brain blood vessels and 
surrounding tissues; especially with 
monounsaturated fat
{Gardener et al, Arch Neurol, 2012. 69:251-256}

ØLower levels of oxidation and inflammation
{Konstantinidou et al, Mol Nutr Food Res, 2013. 57:772-783}
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Primary Prevention of Heart Disease With a 
Mediterranean Diet (PREDIMED)

Øparticipants at high 
cardiovascular risk, but 
with no CVD at enrollment

Ø7447 persons (aged 55 to 
80 years) assigned to a 
low fat diet, Med diet with 
olive oil, or Med diet with 
nuts

ØTrial stopped after median 
follow-up of 4.8 yrs

Med 
Diet

Low 
Fat P

Major 
Cardiovascular  
event1

0.71 
(0.56–
0.90)

1 (ref) 0.005

Stroke2 0.61 
(0.44–
0.86)

1 (ref) 0.005

Hazard Ratios for Med Diet vs Low Fat Diet

1Primary end point – adjusted model; 
2Secondary end point 

Estruch et al, JAMA 368:1279, 2013
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Impact of Mediterranean Diet on 
Cognitive Function (PREDIMED Study)
Øparticipants at high 

vascular risk
Ø522 persons (age 74.6 

± 5.7 years) consuming 
low fat diet, Med diet 
with olive oil, or Med 
diet with nuts

ØAfter 6.5 years of 
nutritional intervention

Med + 
EVOO

Med + 
Nuts

Low Fat

MMSE 28.00 
(27.72 
to 
28.29)

27.96 
(27.64 to 
28.29)

27.40 
(26.99 to 
27.81)

CDT 5.45 
(5.25 to 
5.65)

5.27 
(5.01 to 
5.52)

4.95 
(4.67 to 
5.24)

Both Med diet different from low fat with 
adjusted analyses
No baseline measures

Martínez-Lapiscina et al, J Neurol Neurosurg Psychiatry 00:1–8, 2013
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From: Valls-Pedret, et al. JAMA Intern Med. 2015;175(7):1094-1103. doi:10.1001/jamainternmed.2015.1668

Consumption of a Mediterranean Diet Plus Nuts Prevented 4 yr Decline In 
Global Cognitive Function in a Subsample of 334 Participants –
PREDIMED Trial

21

Additional olive oil and mixed nuts (almonds, hazelnuts and walnuts) 
chosen because of their lipid profile and high concentration of polyphenolic
compounds
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Is The Mediterranean Diet 
the Holy Grail?

Brain Health & 
Wellness
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No!!!
Eating a Mediterranean style diet does not mean 
concentrating on Italian, Greek or Spanish food – it refers 
to any diet rich in :

qFruits, Vegetables
qWhole grains and cereals
qBeans/pulses
qFish 
qLow in saturated fats and highly processed foods

There are many ways to achieve a healthy diet –
the Mediterranean diet is just one example.
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Taken From: Smith et al. Hypertension. 2010; 55:1331-1338.

qOnly the DASH diet plus exercise group (DASH+WM) showed improvements in 
executive function-memory-learning

§comparable to a 14.6-year improvement in predicted age for Trail Making Test 
B-A performance and a 6.1-year improvement for Stroop Interference Test

qBoth the DASH diet alone and the DASH diet plus exercise groups showed 
improvements in psychomotor speed.

§Comparable to an ~ 9 year improvement in controlled detection speed
qParticipants in the DASH+WM group with greater intima-medial thickness and 
higher systolic blood pressure showed greater EFML gains

DASH Diet and Exercise



We Need To Return To The 
Simple Message

Manage your body weight, cholesterol and blood 
pressure and reduce your diabetes risk

Eat your fruits and veggies

Choose whole grain alternatives and include more grains 
and beans/pulses in your diet

Consume fish regularly

Avoid highly processed foods and those with ‘empty 
calories’
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Identify Bioactive Component of Food

Inform Public Health Policy

Market Bioactive Component

That A Single Nutrient Provides a ‘Quick Fix’ To A Complex 
Problem
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A Single Nutrient Or Food Can’t Overcome Multiple Insults

tau pathology

inflammation

neurovascular dysfunction

microglial activation &  
reactive gliosis

demyelination & 
hypermetabolism

oxidative
stress

adapted from: Meusel et al., J Curr Clin Care 2012; 2(1):6-16.

increased production 
of Aβ

Aβ aggregation

neuronal dysfunction
white matter damage

atrophy

cognitive impairment, dementia risk  including Alzheimer’s disease

vascular damage metabolic disruption
• hyperglycemia
• insulin resistance
• altered insulin signaling
• AGE production
• HPA axis dysfunction

Hypertension, 
Dyslipidemia, Diabetes
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Is there evidence for ‘Super-foods’ and human brain health?

NO!!!
v Evidence at the food group 

level
v Variety is more important to 

ensure broad exposure to 
healthy nutrients and food 
components

v Exception is fatty fish 
(salmon, sardines, mackerel) 
or other sources of omega-3 
fats

v No evidence that any single 
food can cause dementia



Use Spices to Increase Intake of Fruit and Vegetables Not 
To Enhance Antioxidant or Polyphenol Intake

33
μg or mg of polyphenols g of polyphenols
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Lifestyle Factors Interact With One Another

ØDiet is important
ØBut, so are other aspects of your lifestyle



Adverse Effects of High Sodium Intake More 
Apparent in Older Adults With Low Activity

P<0.001

Adverse effect of poor sodium intakes even when we took into account 
blood pressure and use of blood pressure lowering medications

Fiocco et al, Neurobiol Aging 33:829.e21, 2012
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Activity Level - PASE
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Western dietary 
pattern related to 
worse 
performance in 
less educated 
older adults

Test Year

1 2 3 4

3M
S 

sc
or

e

90

92

94

96

Above median 
education (>11y)

Below median 
education (≤11y)

Below median Western score 
Above median Western score 
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Adapted from: Parrott et al. J Nutr 143:1767-1773, 2013



Conclusions 
ØDiet is an important contributor to brain health
Ø Multiple nutrients are involved, so the global 

diet is more important than individual foods or 
nutrients

ØMultiple factors work cooperatively with one 
another to enhance cognitive capacity and 
focus needs to be on total lifestyle and not its 
individual components 

ØObesity-associated disorders are major 
contributors to brain injury and poor cognitive 
function
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THANK YOU!

Nicole Anderson
Brad MacIntosh
Guylaine Ferland
NuAge and NutCog

investigators

Matt Parrott
Liesel-Ann Meusel
Ekaterina Tchistiakova
William Yuen
Noah Koblinsky
Andrea Maione

Alexandra Fiocco
Alexandra Ntoukas

Malcolm Binns
Jon Ween
Simon Graham
Jeremy Gilbert
David Jenkins
Sid Feldman

RESEARCH PARTICIPANTS!!!
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NOW THAT WAS A 
MOUTHFUL!

THANK YOU
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