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Cardiovascular Risk and Cognition

• Vascular Disease and Cognition
• Findings from NOMAS

– GVRS and Successful Cognitive Aging
– Metabolic Syndrome and Cognition
– AHA Ideal CV Health and Cognitive Decline

• Heart function and Brain Aging
– Cardiac Index
– LV Ejection Fraction
– Global longitudinal Strain and LV Systolic Dysfunction



Relationships between Vascular and 
Neurodegenerative Processes in Cognitive 

Impairment and Dementia
• It is accepted that many traditional risk factors for stroke 

are also risk markers for AD and VCI
• There may be a convergence of pathogenic mechanisms in 

vascular and neurodegenerative processes which cause 
cognitive impairment

• Epidemiologic studies also point to linkages between 
traditional CV risk factors and AD risk

Gorelick et al. Vascular Contributions to Cognitive Impairment and Dementia. 
AHA/ASA Scientific Statement. Stroke; 2011



Marshall & Lazar Stroke 2011;42:221-226

Model for the Pathophysiology of VCI



Cognitive Aging: Progress in Understanding and 
Opportunities for Action

Suggested citation: IOM (Institute of Medicine). 2015. Cognitive aging: 
Progress in understanding and opportunities for action. Washington, 
DC: The National Academies Press.

www/iom.edu/cognitiveaging



IOM Report Cognitive Aging
1. Increase Research and Tools for Assessing 

Cognitive Aging and Cognitive Trajectories
2. Collect and Disseminate Population-based data 

on Cognitive Aging
- high-risk populations, longitudinal assessments, 
diverse populations

3. Take Actions to Reduce Risks of Cognitive 
Decline with Age

- Physically active
- Reduce and manage CV disease risk factors

4. Increase Research on Risk and Protective 
Factors and Interventions 
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Northern Manhattan Study 





Odds ratio for Successful Aging without cognitive decline and better GVRS scores
Model 1 adjusted for length of time between baseline and follow-up cognitive testing only
Model 2 adjusted for years of education, health insurance status, and follow-up time.



-.31

Blood
pressure

lipids

Insulin
sensitivity

Metabolic
risk

BMI

waist

Trig

.73

obesity

SBP

DBP

HDL

glucose

.41

.47

.36

Executive
function

memory

Psycho-
motor

digit

odd

immediate

delay

VMI

peg

Cognitive
function

fluency
color

animal

language

PPVT

BNT

.89

1.0

.61

.88

Levin et al, Int J of Neuropsychol, 2014

Modelling Metabolic Syndrome and Cognition



Links between cardiometabolic risk factors and 
cognitive factors after controlling for covariates
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Classification of Cardiovascular Health
Life’s Simple 7 

Never or quit > 1 year Quit < 1 year Current
Ideal Intermediate Poor

< 25 kg/m2 25 - <30 kg/m2 ≥ 30 kg/m2

≥ 75 min/wk vigorous or 
≥ 150 min/wk moderate or 
equivalent combination

1-74 min/wk vigorous or 
1-149 min/wk moderate or 
equivalent combination

No moderate or 
vigorous activity

4-5 healthy components 2-3 healthy components 0-1 healthy components

Untreated & SBP < 120 & 
DBP < 80 mmHg

Treated to <120/<80 or 
120-139/80-89 mmHg

SBP ≥ 140 mmHg or    
DBP ≥ 90 mmHg

Untreated & < 100 mg/dL Treated to <100 mg/dL or 
100-125 mg/dL >125mg/dL

Untreated & < 200 mg/dL Treated to < 200 mg/dL or 
200-239 mg/dL ≥ 240 mg/dL

Smoking

BMI

Physical 
activity

Diet

Blood 
pressure

Fasting 
glucose

Total 
cholesterol



Ideal Cardiovascular Health
• Strong relationship with stroke, MI, and 

vascular death in NOMAS
• Ideal CV Health factors may also impact 

cognitive or brain health. 
• We examined the relationship between the 

number of ideal CV health metrics with 
– Mini-Mental State Exam
– Domains of cognitive performance (language, 

memory, executive function, processing speed) 
– Cognitive Decline



Northern Manhattan Study
MRI Subcohort

• 1033 with baseline cognitive data with 722 with 
follow-up cognitive data
– Mean age at baseline = 64 ± 8
– Mean age at first cognitive assessment = 72 ± 8
– 39% Male; 65% Hispanic, 16% NH-White, 19% NH-Black
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 Cognitive domain Z scores derived from factor 
analysis of neuropsychological battery
 Episodic Memory
 Semantic Memory
 Executive function
 Processing speed

 Z scores for change in performance incorporate 
age, education, time between assessments

Cognitive Assessment 



What is the risk of brain aging and 
cognitive impairment in LV dysfunction 
or heart failure?





Greater Brain Volumes 
with better cardiac index

< 2.54        2.54-2.92       >2.92
L/min/m2  





Impaired Cardiac 
Index < 2.5 L/min/m2

Normal Cardiac 
Index > 2.5 L/min/m2

Jefferson et al. Circulation 2015



Russo C. et al. Circulation 2013 128(10):1105-11



Myocardial Strain Assessment

Tissue Doppler

• Angle-dependent
• Lower signal/noise ratio
• High temporal resolution

Speckle-tracking

• Angle-independent
• Less noise
• Lower temporal resolution
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80%

16%
4%

No LVSD

GLS-LVSD

EF-LVSD

GLS-LVSD:

• Was present in 16% of study participants (114/708)

• Was 4 times more frequent than EF-LVSD (4%)

Prevalence of Subclinical 
Left Ventricular Systolic Dysfunction

Russo C. et al. Eur J Heart Fail 2014;16(12):1301-9
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LVSD and Silent brain infarcts (SBI)
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LVSD and White Matter Hyperintensities

Russo C. et al. Circulation 2013 128(10):1105-11



Cardiovascular Risk and Cognition
• GVRS, Met Syndrome and ICVH scores are 

associated with cognitive performance and 
decline. 

• The ICVH components driving the associations 
are BMI, smoking, diabetes, and SBP.

• A lower cardiac index is associated with brain 
imaging measures of aging and dementia

• Subclinical LV dysfunction is frequent and 
associated with WMHI and SBI

• Preventing and early treatment of heart failure 
may be important for reducing age-related 
cognitive decline      
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