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Good Brain Health

3 Dimensions

 Clinically:   The absence of cognitive impairment from disease. 

 Pathologically:  The absence of neurodegenerative, cerebrovascular, neoplastic 
or other disease that interferes with everyday physical and
cognitive functioning.

 Pragmatically:  The preservation of neuronal function to meet the demands of 
everyday life, operationally defined in terms of the capacity to 
function adaptively in one’s environment.

• Cognition
• Mobility
• Emotional Status

} Emphasis on Positive Biological States
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ALABAMA
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Economic Impact (2016)

• Neurological disorders: Cost patients and healthcare $800B
(Military budget=$598B)

• In the next 10 - 20 years, the cost of neurological care will be
twice the military budget

• By 2030, estimated $600B for stroke and dementia alone

Gooch, Pracht, Borenstein, Ann Neurol, 2017
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Vascular Factors:

• High Blood Pressure
• Diabetes
• Elevated Cholesterol
• Heart Disease
• Smoking

1. Georgiakis et al, 2022

} Stroke

Stroke and Dementia: Shared Risk
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Rush ADC
N = 1184/1474 (80%) Decedents 
had CVD at death

Lamar et al, Stroke, 2021

Cerebrovascular Disease Pathologies 
in the Aging Brain

Single CVD

No CVD

Mixed CVD
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We are missing an extraordinary 

opportunity to SAVE our brains!!

• 80% of strokes are preventable (CDC, 2017)

• 45% of dementia cases are preventable (The Lancet, 2024)
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• Reduce diabetes
• Manage cholesterol
• Minimize hypertension
• Stop Smoking
• Reduce Obesity
• Reduce air pollution
• Prevent head injury

• Prevent or treat depression
• Physical Activity
• Minimize alcohol intake

• Higher education or continue cognitive 
activity

• Prevent and address hearing loss
• Address visual loss
• Increase social contact

Potentially Modifiable Risk Factors for Dementia

Adapted from Livingston et al, 2024
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What is holding us back?
Current US Population: ~342M

 116M in the US have hypertension

 32.4M with diabetes

 42.4% of US population are obese (up ~12% in last 20 years)

 18% continue to use a nicotine product

 50% of the US does not meet physical activities guidelines

© UAB. All Rights Reserved.SCHOOL OF MEDICINE

Lennon et al, Curr Opin Psychiat, 2021

Brain Health
Blood Pressure Control
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Brain Health

Reduce Diabetes Risk

Xu et al, Front Aging Neurosci, 2017
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Cukierman‐Yaffe et al, Lancet Neurol, 2020

 Double‐Blinded, Placebo‐Controlled RCT
 371 sites in 24 countries
 N: Drug = 4456/4949; Placebo 4372/4952
 Cognitive Outcome: MoCA & DSST

Incidence of >‐1.5 SD
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Brain Health
Regular Physical Activity

Norling, Buford, Lazar, Aging, 2021
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Sleiman et al, eLife, 2016

Mouse Model
Exercise vs No Exercise
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Buchman et al, Neurology,2019

N = 454 Decedents (Rush ADC)

Cognition = Composite of 19 tests

Motor Abilities = 10 measures

Physical Activity = 24hr/day x 10 days

Outcome:  Higher levels of daily activity
and better mobilities were associated
with better cognition
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Optimal Sleep Duration

Ohara et al, JAGS, 2018
• The The Hisayama Study
• N = 1517
• Recruited Since 1961
• Mean Age ~ 70 yo
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Optimal Sleep Duration

Winer et al, JAMA Neurology, 2021
• Anti‐Amyloid Treatment in Asymptomatic

Alzheimer’s Disease (A4) Study
• N = 4417
• CDR=0
• Mean Age = 71.3 (SD = 4.7)

© UAB. All Rights Reserved.

High Social Risk Influence Progression of White Matter Hyperintensities of Presumed Vascular 
Origin: A Prospective Study in Community-Dwelling Older Adults.

Del Brutto et al, Stroke, 2022

Ecuador
N=263
Mean Age = 65.7 yr (SD=6.2)
Mean F/U = 6.5 yr (SD=1.4)
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High Social Risk Influence Progression of White Matter Hyperintensities of Presumed Vascular 
Origin: A Prospective Study in Community-Dwelling Older Adults.

Del Brutto et al, Stroke, 2022

Baseline

Follow-Up
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When Should Intervention Begin?
 CARDIA Study:   (B/W Adults enrolled 18 – 30 yo) Blood glucose variability (below the threshold 

for DM) 25 years later was associated with worse memory, processing 
speed, language fluency in mid-life. (Bancks et al, Diabetes Care, 2018)

High levels of inflammation (C-reactive protein) at 26 – 30 yo was associated
with worse cognition in mid-life. (Bahorik et al, Neurology, 2024)

 Insight 46 Study: (Born in 1946): higher diastolic BP and change in diastolic BP in the period of 
36 to 43 years of age were associated with smaller hippocampal volumes 
and greater white matter hyperintensity volumes at 70 years of age. 
(Lane et al, Lancet Neurol, 2019)

 ARIC Study: (B/W enrolled at 40–65 yo) prospective cohort study showed that midlife 
hypertension, diabetes, poor dietary patterns were associated with increased 
risk of later-life dementia.  (Rawlings et al, Ann Int Med, 2014; Dearborn-Tomazos et al, JAMA Netw
Open, 2019; Knopman et al, Alzheimers Dement, 2018)
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(JAMA, 2019)

MidLife Late Life

Hypertension (SBP > 140)

}

}
}
}
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Association of sleep duration in middle 
and old age with incidence of dementia

Sabia et al, Nature Comm, 2021
• WhiteHall II Study
• N = 7959
• Recruited 1985‐88
• Mean Age = 50.6 (SD = 2.6)
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UK Biobank (UKB) and the BCS
Mass General, UAB, Yale, University of Toronto

 Population-based prospective cohort study at 22 centers using self-report

 Baseline: 2006 – 2009, 40 - 69yo 

 3 Follow-Up Assessments: 2012-2013, 2014+, and 2019+

 Adapted the BCS definitions when exact criteria were not available: Score 0 – 19

 Used only complete cases = 398,900

 5-point improvement was predefined as a substantial yet achievable gain toward 
mitigating onset of dementia.

Singh, et al, 2023
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Singh, et al, 2023

Median Score = 12

Risk of Incident Dementia

• Time to event = 9.8 yrs (5,354 cases)

• A 5‐point higher BCS was associated with a 14%

lower risk of incident dementia controlling
for age and sex. HR = 0.86 (p = 0.001)

• By age:

• <50 yo : 59% lower risk (HR = 0.41)
• 50 – 59 yo: 32% lower risk (HR = 0.68)
• >59 yo: 8% lower risk (HR = 0.92)
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Singh, et al, 2023

Risk of Incident Dementia and Stroke
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Brain Care Score and Neuroimaging Markers of Brain Health 
in Asymptomatic Middle-Age Persons

Rivier, et al, 2024

~9 yrs after BCS ~11.5 yrs after BCS

Brain Care Score
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Stroke, 2021
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The Role of the Neurologist

 Unique expertise in the relationships among risk factors and lifestyles, and 
dementia and stroke

 Discussions can be conducted by physicians, nurses, or technicians

 Applicable to patients with HA, back pain, neuropathy, as well as those with
neurological disease (stroke, MCI, MS, etc.): Primary care neurology

 Covered by billing codes 

© UAB. All Rights Reserved.SCHOOL OF MEDICINE

Conclusions

 Cardiovascular risk factor and lifestyle management benefits the brain.

 Studies show that these factors are treatable.

 Treatment appears to lead to primary prevention of cognitive decline and dementia.

 Attention to these factors is lifelong process.
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Brain Health Advocacy Mission (BHAM)
Principal Investigator: Ronald Lazar, PhD

Clinical Director: Pamela Bowen, PhD

Integration into Clinical Practice: Primary Care

BHAM  Registry “Clinic within a Clinic”

• UAB Family Medicine Clinics:  Hoover and Highlands

• Two afternoon sessions and Two Morning Sessions/clinic/week:  

• Administer the McCance Brain Care Score

• Allow patients to choose up to 3 initial targets
• Work is small, achievable steps.

© UAB. All Rights Reserved.

12‐month neurological and psychiatric outcomes of semaglutide use for 
type 2 diabetes: a propensity‐score matched cohort study 

Di Giorgi et al.eClinicalMedicine, 2024



9/3/2024

14

© UAB. All Rights Reserved.

Livingston et al, Lancet Commission, 2024
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Livingston et al, Lancet Commission, 2024
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Livingston et al, Lancet Commission, 2024


