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Stroke prevention in women 

• Women have a 20% lifetime risk of stroke

• The majority of stroke-related deaths occur in women 

• Reducing the burden of stroke in women through primary and 
secondary prevention should be a goal of public health 



Prevention 

• Individual level 

• Populational level 

Gupta  Ret al, Lancet 2019 



Vascular risk factors control Antithrombotic treatment

Individual level 



Stroke prevention in women 



Stroke risk factors in women

Women-specific

Pregnancy 

Preeclampsia

Gestational diabetes

Oral contraceptive use

Postmenopaussal
hormonal use

Stronger or more 
prevalent in 

women

Migraine with aura

Atrial fibrillation

Diabetes mellitus

Hypertension

Psychosocial stress

Similar prevalence 
to men , unknown 

impact 

Physical inactivity 

Age

Prior CV disease

Diet 

Smoking

Obesity

Metabolic syndrome

Bushnell et al, Stroke 2014



Evidence based prevention ?

• Most data used to develop specific evidence based-guidelines 
for primary stroke prevention in women were derived from 
coronary heart disease studies

• Stroke was secondary outcome

• Women underrepresented in stroke prevention trial cohorts



Women-specific



Adverse pregnancy outcomes

Cho et al, JACC 2020



Pre-eclampsia

• Doubles the risk of stroke in later life

• Consider evaluating all women starting 6 months to 1 year post partum, as 

well as those who are past childbearing age, for a history of preeclampsia/ 

eclampsia and document their history of preeclampsia/eclampsia as a risk

factor

• Evaluate and treat for cardiovascular risk factors including hypertension, 

obesity, smoking, and dyslipidemia (Class IIa; Level of Evidence C).

Bushnell et al, Stroke 2014



Hypertensive disorders of pregnancy

Miller EC et al, Neurology 2019



Oral Contraceptives

• OCs may be harmful in women with additional risk factors (eg, cigarette smoking, prior 
thromboembolic events) (Class III; Level of Evidence 

• Among OC users, aggressive therapy of stroke risk factors may be reasonable (Class IIb; Level of 
Evidence C).

• Routine screening for prothrombotic mutations before initiation of hormonal contraception is not 
useful (Class III; Level of Evidence A).

• Measurement of BP before initiation of hormonal contraception is recommended (Class I; Level of 
Evidence B)

Bushnell et al, Stroke 2014



Postmenopausal hormone use

• Menopause is associated with increased stroke risk. 

• 10 years after menopause, stroke risk  doubles 

• Related to loss of endogenous estrogen at menopause. 



Postmenopausal hormone use

Kremer C et al, EJS 2021



Postmenopausal HT:

• HT should not be used for primary prevention of stroke in 
postmenopausal women 

(Class III; Level of Evidence A).

• In postmenopausal women, we suggest against the use of HRT

to reduce the risk of ischaemic stroke.

• Quality of evidence: Very low

• Strength of recommendation: Weak against intervention ↓

Bushnell et al, Stroke 2014; Kremer C ESJ 2021 



Stronger or more 
prevalent in women



Stronger or more prevalent in women

• Migraine with aura 

• Hypertension 

• Atrial fibrillation 



Migraine With Aura

• Treatments to reduce migraine frequency might be reasonable, 
although evidence is lacking (Class IIb; Level of Evidence C).

• It is reasonable to strongly recommend smoking cessation in 
women with migraine headaches with aura (Class IIa; Level of 
Evidence B).

Bushnell et al, Stroke 2014



Hypertension

• Is the most common modifiable risk factor for stroke in both 
men and women 

• Has the highest population-attributable

• Women may have a higher risk of first stroke with 
hypertension.



Hypertension

• Post-menopausal women are more likely to experience a 
nondipping nightime BP pattern. 

• Women might derive more benefit from BP control using 
ambulatory BP measurements as opposed to conventional BP 
monitoring 

Cho et al, JACC 2020



Hypertension

• Meta-analysis of 31 large, randomized BP trials, treatment of 
hypertension in women aged >55 years was associated with a 38% 
risk reduction in fatal and nonfatal cerebrovascular events (95% CI, 
27%–47%). 

• Women benefit significantly from these interventions as men 

• The type of medication used to lower the BP may be less relevant 
than the achievement of target BP goals



Hypertension

• Currently, no evidence that there are differences in the 
response to BP medications between the sexes;

• However, in large-scale reviews that examined the efficacy of 
antihypertensives there is no mention that sex-specific efficacy 
end points were evaluated



Adherence to antihypertensives

• Side-effects tend to more frequent in women than men.

- Diuretic-induced disturbances of electrolyte        
concentration

- Angiotensin-converting enzyme inhibitor–induced cough 

- Calcium channel blocker related dependent edema



Antihypertensive drugs in pregnancy 

Bushnell et al, Stroke 2014



Secondary prevention

Dawson J et al, ESJ 2022



Diabetes

Cho et al, JACC 2020



Secondary prevention

Dawson J et al, ESJ 2022



Diabetes

• Glucagon-like peptide-1 receptor agonists have better glycemic
control among men than women; however, women had more 
weight loss

• Thiazolidinediones appear to have better glycemic reduction in 
obese women, whereas nonobese men responded better with 
sulfonylureas

Anichini et al, DMSO 2013; Dennis JM 2018



Atrial fibrillation 

• Considering the increased prevalence of AF with age and the
higher risk of stroke in elderly women with AF, active screening
(in particular of women >75 years of age) in primary care
settings using pulse taking followed by an ECG as appropriate is
recommended (Class I; Level of Evidence B).

• Oral anticoagulation in women aged ≤65 years with AF alone 
(no other risk factors; women with CHADS2=0 or CHA2DS2-
VASc=1) is not recommended (Class III; Level of Evidence

Bushnell et al, Stroke 2014



ESC 2016



Dyslipidemia 

Cho et al, JACC 2020



Secondary prevention

Dawson J et al, ESJ 2022



Dyslipidemia

Nanna NG et al, Circulation:CQO 2019



Similar prevalence in 
women and men 



Obesity, Metabolic Syndrome, and Lifestyle Factors

• In the Women's Health Study, a healthy lifestyle profile was defined as: 
- never smoking
- alcohol consumption between 4 and 10.5 drinks per week
- exercise more than four times per week
- BMI less than 22 kg/m2,
- Diet high in cereal fiber, folate, and omega-3 fatty acids, with a high ratio 

of polyunsaturated to saturated fat, and low in trans-fat and glycemic load

• Women with the highest scores on this scale had a 55% lower risk of stroke
than women with the lowest scores (HR 0.45; 95% CI, 0.24–0.83)



Lifestyle Factors

All women, regardless of risk, should be counseled on class I 
lifestyle recommendations

- smoking cessation

- heart-healthy eating patterns

- regular physical activity

- weight management

Bushnell et al, Stroke 2014





ASPIRIN ?

• Aspirin therapy (75–325 mg/d) is reasonable in women with 
diabetes mellitus unless contraindicated (Class IIa; Level of 
Evidence B).

• If a high-risk (ie, 10-year predicted CVD risk ≥10%) woman 
has an indication for aspirin but is intolerant of aspirin 
therapy, clopidogrel should be substituted (Class I; Level of 
Evidence B)

Bushnell et al, Stroke 2014



ASPIRIN for primary prevention ?

• Aspirin therapy can be useful in women ≥65 years of age if BP 
is controlled and the benefit for IS and MI prevention is likely 
to outweigh the risk of gastrointestinal bleeding and 
hemorrhagic stroke (Class IIa; Level of Evidence B)

Bushnell et al, Stroke 2014



ARRIVE trial 

Gaziano JM, The Lancet 2018



ARRIVE trial 

Gaziano JM, The Lancet 2018



Secondary stroke prevention

Dawson J et al, ESJ 2022



Education



Take home messages 

• Primary prevention is as essential component in the fight to reduce 
burden of stroke in women 

• Need to monitor risk factors

• Promote healthy lifestyle 

• Future studies should report data separately for men and women, 
stratify by age when examining sex differences in disease rates


