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The unmet need of our lifetimes

• The impact on healthcare: 
• Brain diseases are the leading 

cause of disability

• They claim an estimated 9 million 
deaths a year globally

• The impact on the economy:
• We are facing a high demand for 

treatment, rehabilitation, and 
support services for brain disease 
that cost billions of dollars a year

• Treatments are ineffective and as 
populations age, the burden and 
prevalence of disease increase 
further
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Modified from Philip B. Gorelick. Stroke. Defining Optimal Brain Health 

in Adults: A Presidential Advisory From the American Heart 

Association/American Stroke Association, Volume: 48, Issue: 10, 

Pages: e284-e303, DOI: (10.1161/STR.0000000000000148) 

Neuroinflammation Neurodegeneration



www.mghcme.org

Cerebral Small Vessel Disease

Progressive neurovascular disorder of aging 
affecting the small-caliber arterial vessels of 

the CNS

Wardlaw et al. Lancet Neurol. 2013 Jun;12(6):532
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Control your BP, Protect your Brain!
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Biffi et al. Journal of the American Heart Association. Impact of 

Uncontrolled Hypertension at 3 Months After Intracerebral 

Hemorrhage, DOI: (10.1161/JAHA.120.020392) 

BP measured 3 months after ICH 
predicts average BP over the long‐term
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Progressive Cerebral Small Vessel Disease: 
the Major Threat to Brain Health
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Intracerebral 
Hemorrhage

Mediators
1. Provider knowledge
2. Self-management skills
3. Health literacy
4. Provider – patient 

communication
5. Access to specialty care

BP Control

Reduction in 
Recurrent 

ICH

Improvemen
t in Brain 

Health

Health Care
• Insurance
• Medication affordability
• Implicit bias
• Access to primary care

Economic Stability
• Competing needs
• Poverty
• Unemployment
• Food insecurity
• Housing instability

Education/Language
• Higher education
• English proficiency
• Literacy
• Childhood development

Neighborhood
• Access to healthy foods
• Housing infrastructure
• Crime/violence
• Transportation

Social Context
• Structural racism
• Acculturation
• Social 

connections/network
• Social stressors
• immigration

Addressing Biological and Social 
Determinants of Health

High blood pressure leads 
to faster progression

of cerebral small vessel 
disease
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Sleep: measurable in multiple 
domains

Nat Rev Neurosci 10, 803–813 (2009)

80 year old woman, 
deep sleep (stage 2)

2 seconds

200
microvolts20 year old woman, 

deep sleep (stage 2)
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Your sleep has a “signature”

Activation of 
Stress Axis

Provides information about your day’s activities as well as your 
underlying chronic conditions

Alcohol 
Consumption

Systemic and 
Brain Diseases

Mental Health/Neuropsychiatric 
Conditions

Sleep exacerbates disease
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From: Association of Sleep Electroencephalography-Based Brain Age Index With Dementia

JAMA Netw Open. 2020;3(9):e2017357. doi:10.1001/jamanetworkopen.2020.17357

Brain Age Index (BAI) Across Dementia GroupsThe dashed line indicates BAI = 0; MCI, mild cognitive impairment.
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Young Brain

∆ 27%

Old Brain

Brain age index (BAI) is an independent predictor of mortality, with higher BAI (i.e., an older 
brain) being associated with increased mortality. Each extra year of BAI yields a 3.3% relative 
increase in the risk of death.

(N=1,736 from the Sleep Heart Healthy Study)

BAI is an independent predictor of mortality

The Westover group
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PRIMARY 
PREVENTION

Approach brain disease the way we 
approach heart disease and cancer!
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The Current State of Primary Care

Chronic Disease 
Management

50%

Heart Disease 
Prevention

20%

Cancer Prevention
20%

Diabetes, 
osteoporosis, other 
primary prevention

10%

Where does 
brain disease 

prevention fit in?
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Henry and Allison McCance 
Center for Brain Health

Established 2018
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The McCance Center Mission

1. Identify and characterize the indicators of brain health to 
facilitate brain health assessments across the lifespan

2. Discover and develop the interventions that prevent brain 
disease and improve brain function

3. Catalyze a borderless community of knowledge and tools 
for integrating these indicators and interventions into 
primary care

To maximize human potential through better brain health 

Indicators

IntegrationInterventions

Move from 
recreational medicine 

to evidence-based 
medicine

We aim to test these 
supplements on brain health 

indicators, so that we can 
recommend those based on 

evidence. 

For example: Supplements
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Motivated to preserve brain function

Goals:  preserve and promote brain health and prevent disease

High risk for disease 

Goals:  preserve / promote / prevent
- First-degree relatives 

- Potent risk factors present (primary prevention)

- Recovering from brain disease/injury (secondary prevention)

Individuals with active disease or brain injury

Goals: preserve and restore brain function

Primary prevention of brain 
disease
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Low 
Risk

Disease

McCANCE BRAIN CARE SCORE © 2020. The General Hospital Corporation. All rights reserved
Scoring: (0, 1 or 2 points per category)

BMI (0,1,2)

<18.5 kg/m2. 

18.5 - 25 kg/m2

25-29.9 kg/m2

>30 kg/m2 or <18.5 kg/m2

Diet (0, 1)

Adheres at least moderately to the MIND diet.
Two or more of the following components:
At least 4.5 cups per day of fruits and vegetables,
At least two 3.5 oz servings per week of protein low in saturated fat (e.g., fish, 

walnuts, etc.)
Three or more 1 oz servings per day of fiber-rich whole grains,
Less than 1500 mg/d of sodium,
Less than 36 oz per week of sugar sweet beverages

Alcohol (0,1,2)
No more than 2 alcoholic drinks/seating NTE 2 days/week
No more than 1 alcoholic drink/seating NTE 2 days/week
None

Aerobic Activity (0,1)
At least 150 minutes per week of moderate intensity physical activity or 
At least 75 minutes per week moderate-to-high intensity physical activity

Muscle Strengthening 
(0,1)

At least 3 times per week

Sleep (0,1) 1 or 0  Treated sleep disturbances and 7-8 hours of routine sleep per night
Smoking (0,1) 1 or 0   Never smoked or quit more than a year ago

Serum LDL (0,1)
No treatment required or <190 mg/dL in absence of cardiovascular disease
If cardiovascular disease is present, then target LDL according to the latest 
American Heart Association guidelines.

Glycemia (0,1,2)
Hemoglobin A1c <5.7 
Hemoglobin A1c >5.7 and <6.4
Hemoglobin A1c >6.4

Resting Blood Pressure 
(0,1,2)

- < 120/80 with or without treatment 
- SBP 120-139/80-89, with or without treatment
- >140/90, with or without treatment

Social Relationships 
(0,1)

At least one person available most or all of the time to provide social support 
(e.g., available to listen or provide companionship, emotional support, and/or 
affection), and
At least two relatives (besides spouse and children) or close friends they see at 
least once per month to whom they feel close and with whom they felt at ease, 
could talk to about private matters, and could call upon for help

Meaning in Life (0,1)
Feels their life has meaning/purpose or 
Strives to find meaning/purpose in their life.

Total  SCORE (of 16)

McCance Brain 
Care Score
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Striving towards Precision Brain-Health


