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Stroke Epidemiology
Gaps in our Knowledge

�� African Americans have nearly twice African Americans have nearly twice 
the mortality from stroke according to the mortality from stroke according to 
US health statisticsUS health statistics

�� Little is known about Hispanics, the Little is known about Hispanics, the 
fastest growing population in the USfastest growing population in the US

�� Prior stroke epidemiology studies have Prior stroke epidemiology studies have 
been performed in predominantly white been performed in predominantly white 
populationspopulations
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260,000 people260,000 people

15% White 15% White 
20% Black20% Black
63% Hispanic63% Hispanic
(Dominican 60%)(Dominican 60%)
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Annual Stroke Incidence
Northern Manhattan Stroke Study

AgeAge --adjusted stroke incidence for white, black, and His panic adjusted stroke incidence for white, black, and His panic 
northern Manhattan residents over age 20northern Manhattan residents over age 20

Source: Sacco et al., Source: Sacco et al., Am J Am J EpidemiolEpidemiol 1998;147 1998;147 
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CryptogenicCryptogenic
Infarction 32.0%Infarction 32.0%

Conflicting Mechanism 2.2%Conflicting Mechanism 2.2%

Atherosclerotic Intracranial 5.9%Atherosclerotic Intracranial 5.9%

Cardiac Embolism Cardiac Embolism 
15.7%15.7%

LacunarLacunar
16.8%16.8%

Atherosclerotic Extracranial 5.6%Atherosclerotic Extracranial 5.6%

Total
Infarcts 
78.4%

ICH 
15.7%

SAH
5.9%

Northern Manhattan Stroke StudyNorthern Manhattan Stroke Study
Frequency of first choice diagnosisFrequency of first choice diagnosis
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Ischemic Stroke Subtypes for Whites, Blacks, and Hi spanics
The Northern Manhattan Study



RLS 09.06

Northern Manhattan Stroke StudyNorthern Manhattan Stroke Study
Age Adjusted Relative Incidence RatesAge Adjusted Relative Incidence Rates
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Northern Manhattan Stroke StudyNorthern Manhattan Stroke Study
AgeAge--Adjusted Relative Incidence RatesAdjusted Relative Incidence Rates

2.3

1.4 1.4

3.1

1.6
1.8

0

0.5

1

1.5

2

2.5

3

3.5

LAC CEMB CRYPT

Hispanics

Blacks

R
el

at
iv

e 
R

is
k

R
el

at
iv

e 
R

is
k

NonNon --Atherosclerotic SubtypeAtherosclerotic Subtype

White as reference group 



RLS 09.06

Stroke Risk FactorsStroke Risk Factors
ModifiableModifiable

•• SmokingSmoking • Alcohol useAlcohol use
•• Physical InactivityPhysical Inactivity
•• Obesity and WaistObesity and Waist --Hip RatioHip Ratio

•• HypertensionHypertension
•• DiabetesDiabetes
•• Coronary Artery Disease Coronary Artery Disease 
•• Atrial FibrillationAtrial Fibrillation
•• LipidsLipids

Behavioral

Medical
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Ischemic Stroke Subtypes for Whites, Blacks, and Hi spanics
The Northern Manhattan Study



RLS 09.06



RLS 09.06

Smoking in NYCSmoking in NYC
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Obesity, NYCObesity, NYC
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Physical Inactivity, NYCPhysical Inactivity, NYC



No Physical Activity: Etiologic FractionNo Physical Activity: Etiologic Fraction
Northern Manhattan Stroke StudyNorthern Manhattan Stroke Study
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Stroke Risk FactorsStroke Risk Factors
ModifiableModifiable

•• HypertensionHypertension

•• DiabetesDiabetes

•• Coronary Artery Disease Coronary Artery Disease 

•• Atrial FibrillationAtrial Fibrillation

•• LipidsLipids

Medical



Hypertension: Etiologic FractionHypertension: Etiologic Fraction
Northern Manhattan Stroke StudyNorthern Manhattan Stroke Study

Matched for age and gender and adjusted for DM,Matched for age and gender and adjusted for DM,
AF, CAD, no physical activity, and education.AF, CAD, no physical activity, and education.
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Diabetes Prevalence in NYC
By Ethnicity, 2002
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Atrial Fibrillation: Etiologic FractionAtrial Fibrillation: Etiologic Fraction
Northern Manhattan Stroke StudyNorthern Manhattan Stroke Study
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Cholesterol and Stroke SubtypesCholesterol and Stroke Subtypes

Tirschwell, et al. NEUROLOGY 2004;63:1868–1875
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Age-Adjusted Prevalence of Americans Age 20
and Older With LDL Cholesterol > 130 mg/dL
NHANESI: 1999-2002

Age-Adjusted Prevalence of Americans Age 20
and Older With LDL Cholesterol > 130 mg/dL
NHANESI: 1999-2002

Source: CDC/NCHS and NHLBI.  NH – non-Hispanic.
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Columbia University   Division of Cardiology

Lipids across Race-Ethnicity

• Washington 
Height and 
Inwood
Community Aging 
Program Study 
(WHICAPS)

– Cross-Sectional 
study of 1,118 
men and women 
living in Northern 
Manhattan

Rodriguez C Am J Cardiol 2002;89:178

•Race was an 
independent predictor of 
all lipid and lipoprotein 
levels

•Hispanics had lower     
HDL-C

•African-Americans had 
higher HDL-C 

–More had HDL-C levels 
>55mg/Dl

•Triglycerides levels 
were also lower among 
African-Americans
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NOMAS: Dyslipidemia by Ethnicity/Race
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NOMAS: Dyslipidemia by Ethnicity/Race
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NOMAS: Treatment of Dyslipidemia

Among Hispanics
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Stroke Risk and Metabolic SyndromeStroke Risk and Metabolic Syndrome
The Northern Manhattan StudyThe Northern Manhattan Study

The Metabolic Syndrome
3+ vascular factors

Insulin Resistance
Hypercoagulability

Endothelial Dysfunction
Inc Hcy, fibrinogen, CRP, 

PAI-1, Uric Acid, apo B

Triglyceride
> 150 mg/dl

HDL
M < 40 mg/dl
F < 50 mg/dl

BP > 130/85 
or Hx

Blood Sugar 
> 110 mg/dl

Waist 
M >108 cm
F > 88 cm 



Stroke Risk and Metabolic SyndromeStroke Risk and Metabolic Syndrome
The Northern Manhattan StudyThe Northern Manhattan Study
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Metabolic Syndrome and Ischemic Stroke Risk Metabolic Syndrome and Ischemic Stroke Risk 
by Raceby Race --ethnicityethnicity

All models adjusted  for age, race-ethnicity, gende r, 
education, physical inactivity and current smoking ..
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Cholesterol Control
ASA 2006 Secondary Stroke Recs

Cholesterol Control
ASA 2006 Secondary Stroke Recs

• Those with elevated chol, CHD, or evidence of an 
atherosclerotic origin should be managed 
according to NCEP III (Class I, Evidence A).

• Statins are recommended with target LDL-C of 
<100 mg/dL and <70 mg/dL for the very high–risk 
(Class I, Evidence A).

• Those with no pre-existing indications for statins
(nl chol levels, no CHD, or no atherosclerosis), are 
reasonable to consider for statins to reduce the 
risk of vascular events (Class IIa, Evidence B).

• Those with elevated chol, CHD, or evidence of an 
atherosclerotic origin should be managed 
according to NCEP III (Class I, Evidence A).

• Statins are recommended with target LDL-C of 
<100 mg/dL and <70 mg/dL for the very high–risk 
(Class I, Evidence A).

• Those with no pre-existing indications for statins
(nl chol levels, no CHD, or no atherosclerosis), are 
reasonable to consider for statins to reduce the 
risk of vascular events (Class IIa, Evidence B).



GWTGGWTG--Stroke Stroke 
2005 ASA International Stroke 2005 ASA International Stroke 
Abstract PresentationsAbstract Presentations
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Other Stroke Risk FactorsOther Stroke Risk Factors
• Diet and Vitamins
• Homocysteine
• Chronic Infections and Inflammation
• Coagulation factors
• Stress
• Genetic factors

• Diet and Vitamins
• Homocysteine
• Chronic Infections and Inflammation
• Coagulation factors
• Stress
• Genetic factors



ASA INITIATIVES ASA INITIATIVES ––
Power to End Stroke UpdatePower to End Stroke Update
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Future Research
Ethnic Disparities
Future Research
Ethnic Disparities

• Improve implementation of proven 
stroke prevention guidelines 

• Develop and validate better tools for 
assessment of stroke risk

• Detect new modifiable risk factors

• Test novel risk factor control strategies

• Disseminate news to the Public

• Improve implementation of proven 
stroke prevention guidelines 

• Develop and validate better tools for 
assessment of stroke risk

• Detect new modifiable risk factors

• Test novel risk factor control strategies

• Disseminate news to the Public


