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Leading Causes of Death in U.S. Females, 2002

Accidents
3%

Infuenza/Pneumonia
3%

Diabetes melitus
3%

Alzheimer's disease
3%

Chronic lower 
respiratory diseases

5%
Stroke

8%     

Cancers
22%

Heart disease
29%

Other causes
24%

Source: CDC, NCHS, Health, United States, 2004



Prevalence of stroke by age and sex 
(NHANES: 1999-2004) Source: NCHS and NHLBI
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Source: Stroke 2006;37;2473-2478.



Scope of the problem

• 780,000 strokes annually
• 180,000 are recurrent strokes
• 60,000 more woman than men suffer 

stroke annually
• Men’s stroke incidence is higher at 

younger ages
• Blacks have nearly 2X risk of first-ever 

stroke compared to whites



Stroke in Women

• Stroke ranks third as a cause of death 
• Stroke ranks 1st as a cause of disability
• Depression is a frequent complication of stroke, 

and is more common in women stroke survivors
– 11-68% experience depression
– 10-27% experience major depression

• There is a gender disparity in stroke burden 
simply because they live 10 years longer than 
men.

• Stroke is due to become a worldwide epidemic



Stroke in Women:
What can we do?

• Reduce risk factors for stroke

• Improve public recognition of
– Stroke

– TIA
• Improve stroke systems of care

• Consistently add a cerebral dimension to 
women’s cardiovascular health messages 

• Target those at risk in appropriate settings for 
education and risk screening



Stroke risk factors

• Atrial fibrillation: confers 2X the risk for 
women as for men (3.16 vs. 1.83)

• Smoking: doubles ischemic stroke risk 
• Diabetes: 1.7X risk for women; 1.4 for men
• Hypertension
• Family history*
• BMI
• Nutritional factors
• Physical inactivity
• Sickle cell disease



Ischemic Stroke in Young Women: 
Additional Risk Factors

• Migraine
• Combined oral contraceptives (COCs)
• Heavy alcohol consumption
• Pregnancy and postpartum period



Fruit and Vegetable Intake
and Risk of Stroke

Based on two large 
prospective studies:
– Nurses’ Health 

Study, 75,596 
women, 14 years of 
follow-up

– Health Professionals’
Follow-up Study, 
38,683 men, 8 years 
of follow-up

Ref. JAMA, p. 1233, Oct. 6, 1999



Fruit and Vegetable Intake
and Risk of Stroke

• Persons who ate the 
most fruits and 
vegetables (top 20%) 
had a 31% lower risk 
of stroke than people 
who ate the fewest 
(bottom 20%). 

• For every serving of 
fruit or vegetable eaten 
per day, the risk of 
stroke drops 6% 
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Hypertension: 
The most powerful risk factor for stroke

Controlling high 
blood pressure 
reduces stroke risk 
by 35-40%



Stroke and Blood Pressure; Meta-analysis of 7 
Prospective Observational Studies

(RR of 4 or 46% increase in stroke for every 7.5 mm Hg increase in DBP)

McMahon et al Lancet 1990;335.
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Group <60 y 
(%)

60-79 y 
(%)

>80 y 
(%) 

p*

All hypertensives, 
men (n=2317)

38 36 38 NS

All hypertensives, 
women (n=2979)

38 28 23 <0.001

Treated 
hypertensives, men

68 49 49 <0.001

Treated 
hypertensives, 
women

69 40 31 <0.001
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Percentage of Treated Patients 
with Hypertension at Goal

• Caucasians 56%
• African-Americans 45%
• Hispanics 44%
• Patients ³ 60 years old 44%
• Patients with diabetes 25%

Hajjar I, Kotchen TA. (2003), JAMA 290(2):199-206



Trials of hypertension prevention (TOHP)

• What is already known on this topic

– Randomised trials in people with and without hypertension show 
reduction in blood pressure with lower sodium intake

– Few observational studies and virtually no trial data exist on the 
effect of sodium intake on subsequent cardiovascular disease

• What this study adds

– Reduction in dietary sodium intake also seems to prevent 
cardiovascular disease

Cook, N. R et al. BMJ 2007;334:885



Copyright ©2007 BMJ Publishing Group Ltd.

Cook, N. R et al. BMJ 2007;334:885

Cumulative incidence of CVD  by sodium intervention  group in TOHP I and II, adjusted for age, 
sex, and clinic



Consumer and Industry Groups Cosponsor
Conference on Salt Reduction
— October 23, 2007



Physical Inactivity and Stroke

• Nurses Health Study
• Those with the highest levels of physical 

activity had 0.66 RR for stroke as 
compared to those with lowest levels 
physical activity



Reported Causes of Death in 
People With Diabetes

C
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Touze, E. et al. Stroke 2008;39:16-23

Any parental history of stroke in women vs men
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Touze, E. et al. Stroke 2008;39:16-23

Maternal vs paternal history of stroke



“Genetics loads the gun, but 
environment pulls the trigger…”

Judith Stern
Professor of Nutrition and Internal Medicine
University of California at Davis



Depression and Stroke

• The arrow points both ways
• Data from Framingham demonstrates that 

in a group <age 65, depression increases 
stroke risk by > 4X.



Risk of stroke post cardiac event

• Risk of stroke post ACS often 
unappreciated

• In the 1 month period post ACS, stroke 
risk is 10 times higher (2-3%) than in those 
with stable angina or remote MI

• Witt et al. Annals Int Med 2005; Vol 143; 785-792



Copyright ©2008 American Heart Association

Kinlay, S. et al. Arterioscler Thromb Vasc Biol 2008;28:142-147

Hazard ratios of stroke in the 16 weeks after an acute coronary syndrome by quartiles of 
inflammatory markers in the placebo and atorvastatin groups



Copyright ©2008 American Heart Association

Mizuno, K. et al. Circulation 2008;117:494-502

Relationship between major end points and aging for women and the effect of pravastatin



IHCD II Cephalalgia 2004;24(suppl 1):1-160

Migraine with aura

• Recurrent disorder manifesting in attacks of 
reversible focal neurological symptoms that 
usually develop gradually over 5-20 minutes 
and last for less than 60 minutes 

• Headache with the features of migraine 
without aura usually follows the aura 
symptoms

• Less commonly, headache lacks migrainous 
features or is completely absent



Age-Adjusted Cumulative Incidence of 
Major CVD According to Migraine Status 

Kurth et al. JAMA 2006;296:283-291.



Expected incidence of ischemic 
stroke per 100,000 women per year

1.3 4
8

5

14

28

3.6

11

22

13

38

78

No
COCs

Taking
COCs

No
COCs

Taking
COCs

No Migraine

Without Aura

With Aura

Becker  W Can J Neurol Sci 1997;24:16-21

Age 25-34 Age 35-44



Multiple risk factors

 Tzourio et al 
(1995)   

All doses    
OR [95%CI] 

Chang et al 
(1999) 
<50 mcg 
OR [95%CI] 

Migraine 3.5 [1.8-6.4]  3.5 [1.3-9.6] 
Migraine + 
COCs 

13.9 [5.5-35.1] 
 

6.6 [0.8-54.8] 

Migraine + 
smoking 

10.2 [3.5-29.9] 
 

7.4 [2.1-25.5] 
 

Migraine + 
smoking + 
COCs 

N/A 
 

34.4 [3.3-361]  

 

 



• Migraine is an independent risk factor for 
ischemic stroke in young women

• COCs plus migraine further increase risk
• Smoking adds risk
• Risk increases with age
• Risk is greater for migraine with aura



Postmenopausal HT
and Stroke



WHI: Relative risk or benefit

Outcome E+P E Alone

RR Nominal
95% CI RR Nominal

95% CI

Coronary Heart 
Disease 1.24 1.00-1.54 0.91 0.75-1.12

Strokes 1.31 1.02-1.68 1.39 1.10-1.77

Venous thrombo-
embolism 2.11 1.58-2.82 1.33 0.99-1.79

Breast cancer 1.24 1.02-1.50 0.77 0.59-1.01

Colorectal cancer 0.61 0.42-0.87 1.08 0.75-1.55

Hip fractures 0.67 0.47-0.96 0.61 0.41-0.91

Dementia 2.05 1.21-3.48 1.49 0.83-2.66

JAMA 2004;291:1701-12

JAMA 2004;291:2947-58 Various WHI papers



Public recognition stroke sx 



Stroke Warning Signs

• Sudden numbness or weakness of the face, arm 
or leg, especially on one side of the body

• Sudden confusion, trouble speaking or 
understanding

• Sudden trouble seeing in one or both eyes
• Sudden trouble walking, dizziness, loss of 

balance or coordination

• Sudden, severe headache with no known cause 





What To Do

• Don't delay! Immediately call 9-1-1 or the 
emergency medical services #

• Note the time so you'll know when the first 
symptoms appeared. If given within 3 
hours of the start of symptoms, a clot-
busting drug can reduce long-term 
disability for the most common type of 
stroke.



Differences in reported stroke 
symptoms

• Nontraditional stroke symptoms reported 
by 28% of women
– Pain

– Disorientation
– Dyspnea, palpitations

– Hiccups

• 19% of men reported nontraditional stroke 
symptoms

Labiche LA et al (2002)Annals of Emergency Medicine

Vol 40 (5)5, 453-460



Delay in seeking medical advice



Treatment delay: a significant 
problem in women and men

• Lack of awareness of stroke symptoms
• Lack of awareness of the treatment 

available for stroke in progress
– “Time is brain”

• Symptoms of stroke are painless
• Disability/disordered mentation associated 

with acute stroke



“Late arrival to the hospital 
after the onset of acute stroke 
symptoms is a plague of 
unheralded proportions…”

Alexandrov A. Stroke. 2007:38:



Copyright ©2005 American Heart Association

Ferris, A. et al. Circulation 2005;111:1321-1326

Knowledge about stroke: heard or read information about cardiovascular disease within prior 12 
months



Perception of stroke symptoms 
1005 women (2006)

• Loss of/trouble talking or trouble understanding= 32%
• Sudden dimness/loss of vision often in one eye= 16%
• Sudden, severe headache= 24%
• Sudden weakness/numbness of face or limb on one 

side=42%
• Unexplained dizziness =17%
• Awareness was lowest among Hispanic women, whose 

stroke risk is high

Christian et al JOURNAL OF WOMEN’S HEALTH Vol 16, Number 1, 2007



TIA 

• 15% of strokes are preceded by TIA
• About half of patients with TIA fail to report 

it to their healthcare provider
• After TIA, the 90-day risk of stroke 

– ranges from 3 to 17.3%
– Highest in first 30 days

• Within a year of TIA, up to 25% or patients 
will die

AHA Heart and Stroke Statistics 2008 Update



OXVASC – Stroke Risk following 
TIA

Rothwell et al, Lancet



EXPRESS – TIA/Minor Stroke

• Early Use of EXisting PREvention Strategies for Stroke
7 day stroke risk 10%
5 year before/after study

Weekly Daily Clinic
Seen <   6hr 1.6% 26%
Seen < 24hr 23% 54%
Rx at one month
Statin 63% 85%
Clopidogrel + Aspirin 8% 47%
Also received BP lowering

Recurrent stroke rate 10% 5%

Stroke between seeking 9% 0%
medical attention and clinic Rothwell, Lancet 2007



Copyright ©2007 American Heart Association

Foerch, C. et al. Stroke 2007;38:2123-2126

Forrest plot summarizing the adjusted ORs for early hospital admission and thrombolysis



Sex disparities in care?

• German study 1999-2005
• n= 53,414; 49.3% women, mean age=72
• Women had 10% lower chance of being 

admitted within 3 hours
• Thrombolysis 13% less likely in women
• When admitted within 3 hours, women as 

likely to receive thrombolytics
• “Surviving spouses”
Foerch et al. Stroke. 2006; 37: 2165–2167



Incidence of stroke by type

• Ischemic: 87%
• Intracerebral hemorrhage: 10%
• Subarachnoid hemorrhage: 3%





Ischemic Stroke—
Infarct

• When a stroke occurs, it 
kills brain cells in that 
immediate area

• This area of dead cells is 
called an infarct

• These cells usually die 
within minutes to a few 
hours after the stroke 
starts



Outcomes in randomized trials of rt-
PA within 3 hours of acute ischaemic 

stroke

Difference/1000: 141 extra alive and independent (P<0.01)
130 fewer dependent survivors (P<0.01)
12 fewer deaths (NS)

Cochrane Library
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Time is Brain

“The typical patient loses 1.9 million 
neurons each minute in which stroke 

is untreated”



Time is brain: benefit from rt-PA declines with 
increasing delay from onset to treatment time

Benefit

Harm

3 hours 6 hours

Upper and lower 95% confidence limits

Line of no effect

IST-3 protocol



Copyright ©2003 American Heart Association

Lattimore, S. U. et al. Stroke 2003;34:e55-e57

Percentage of patients treated with tPA related to the establishment of a primary stroke center



“We would also suggest that efforts to 
understand these differences should be

undertaken in the context of improving the 
low rates of rt-PA utilization among all 
eligible patients, regardless of sex .”

Gargano, J. W. et al. Stroke 2008;39:24-29



Quality improvement programs



•tPA considered

•Screen for dysphagia

•Deep vein thrombosis prophylaxis

•Lipid profile during hospitalization

•Smoking cessation

•Education about stroke

•Plan for rehabilitation considered

•Antithrombotic medications started within 48 h

•Antithrombotic medications prescribed at discharge

•Anticoagulants prescribed to patients with atrial fibrillation

Standardized Measures for Stroke: 
JCAHO Primary Stroke Centers



Stroke Chain of Survival

• Detection: Recognition S & S

• Dispatch: Call 9-1-1, priority EMS dispatch 
• Delivery: Prompt transport and prehospital 

notification
• Door: Immediate ED triage
• Data: ED eval, prompt labs, CT 

• Decision: Diagnosis and decision about 
appropriate Rx

• Drug: Administration of appropriate drugs or 
other interventions





141,449  patients in 778 hospitals Jan. 1, 
2006 through Dec. 31, 2006.

• Performance indicator baseline GWTG

• IV tPA in patients who arrived <2 hr after symptom onset* 23.5%               63.3%

• IV tPA in patients who arrived <3 hr after symptom onset        ------ 51.5%    

• Documentation of ineligibility (why no tPA) 64%                 93%

• Rate of symptomatic brain hemorrhage after tPA 9.3%               4.4%   

• Antithrombotics <48 hr after admission *                        88.2% 95.3%    

• DVT prophylaxis by second hospital day * 75.4%              83.1%

• Antithrombotics at discharge*                                   91.0%              97.6%

• Anticoagulation for atrial fibrillation at discharge* 81.4%             97.6%

• Therapy at discharge if LDL >100 mg/dL or on Rx at admit*       58.7%             81.6%

• Counseling for smoking cessation*                               38.8%             83.8%

• Lifestyle changes recommended for BMI > 25 kg/m2                                              33.7%             84.3%

• Composite quality of care measure** 81.5%             90.1%



Disseminating the Message

• Public health settings
• American Heart Association campaign
• Culturally appropriate venues
• Targeting at-risk groups 

– Cardiac rehabilitation

– Diabetes education centers



• Part of the CDC's Division for Heart Disease and Stroke Prevention 

• Provides low–income, under insured or uninsured women 40–64 with 

chronic disease RF screening, lifestyle intervention, and referral 

services in an effort to prevent CVD. 

• Programs provide standard preventive services including BP and 

lipid testing. Some offer tests for diabetes and osteoporosis. 

• Women are not just tested and referred, but can take advantage of 

lifestyle programs that target poor nutrition, physical inactivity, and 

smoking, such as healthy cooking classes, fitness competitions, or 

quit-smoking classes. 

• Designed to promote lasting, healthy lifestyle changes.





“As part of CDC’s Division for Heart Disease and St roke Prevention, 
WISEWOMAN will be an integral part of the nation’s efforts to 

reduce heart disease and stroke among the most vuln erable Americans.”

Darwin R. Labarthe, MD, MPH, PhD
Acting Director, Division for Heart Disease and Str oke Prevention, CDC





The STOP Stroke Act

• A grant program to help states ensure that patients have 
access to quality stroke prevention, treatment and 
rehabilitation services;

• • A national public awareness campaign to educate the 
public about stroke warning signs and how stroke can be 
prevented;

• • The Coverdell Stroke Registry and Clearinghouse to 
collect data and share best practices; and a grant 
program to educate medical professionals in newly 
developed diagnostic approaches, technologies and 
therapies.



The mission of the Paul Coverdell 
National Acute Stroke Registry 

• Measure, track, and improve the quality of care 
for acute stroke patients; 

• Decrease the rate of premature death and 
disability from acute stroke through secondary 
prevention; 

• Increase public awareness of stroke treatment 
and prevention; and 

• Reduce disparities in acute stroke care by 
providing underserved populations with better 
access to such care. 





Where are the Opportunities?

• Improve care for all patients with stroke-
utilization of thrombolysis

• Efforts to improve blood pressure control
• Improve public awareness of stroke symptoms 

and “time is brain”
• Consistently embed stroke awareness in the red 

dress outreach
• Include stroke awareness message to high risk 

groups
– Cardiac rehab
– Diabetes education



How Bad is a Major Stroke?
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