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The burden of stroke is increasing around the world in both men and women. South Asia is home to 20% of the world’s 
population but harbors almost 80% of world strokes. Previously sex specific data on stroke incidence, prevalence, 
severity and mortality was not available. Now over recent years this aspect has received attention. A systematic review 
in 2009 concluded that although stroke in women is less common compared to men, it has a greater severity and case 
fatality. Although this kind of data is not available from Pakistan, some preliminary reports suggest that this might be 
the case in this country also. Despite being under-represented in hospital based stroke registries, there is evidence to 
suggest that we see higher age specific prevalence rates of stroke in Pakistani women. Women also tend to get affected 
with the condition at a younger age compared to men. A hospital based study done at a tertiary care center found atrial 
fibrillation and prior stroke to be independent predictors of stroke in women after adjusting for age. The study also found 
that women were more likely to have more severe strokes and longer hospital stay. They also had poorer outcomes 
compared to men in terms of in-hospital mortality and modified Rankin’s score at discharge. A community based study 
also found female gender to be significantly associated with cerebrovascular disease and it is one of the major contribu-
tors to mortality and morbidity in women above 60 years of age. Another hospital based study revealed that over time, 
proportion of women with ICH increased from 28% to 45% over 18 years, while that of males decreased. A recent study 
evaluated ischemic strokes in young Asian women including women from Pakistan. The study found large vessel throm-
bosis to be the commonest subtype followed by cortical venous thrombosis in more than one fifth of all ischemic 
strokes. Hypertension followed by diabetes and pregnancy were found to be the commonest risk factors in these 
women. The proportion of cortical venous thrombosis in these Asian women is much higher compared to Western litera-
ture.  All this data suggests that stroke is an important health issue for women in Pakistan, and its determinants and 
outcomes may differ from men. Therefore, it needs special attention. Stroke in women presents some unique 
challenges compared to men. Firstly, women are more likely to present with atypical symptoms compared to men and 
hence end up missing the window for thrombolytic therapy. Also, stroke subtypes may differ between men and women, 
with CVT being an important etiology particularly in Pakistani women. Secondly, there needs to be a recognition of 
sex-specific risk factors for stroke. These factors include use of oral contraceptive pills and post menopausal hormones, 
pregnancy itself, and a specific form of migraine that is associated with high risk of stroke. Stroke related to pregnancy 
and post-partum state in this region is probably highest in the world. Eclampsia and anemia is highly prevalent which 
may be associated with stroke. Thirdly, there may be gender differences in the microvascular structure of coronary as 
well as cerebral vessels that although not yet clearly understood, may be contributing to a greater risk in women. Lack 
of exercise and increasing prevalence of obesity among women are important contributing factors. Limited availability 
of exercise facilities including parks, social limitations and poor awareness regarding exercise are important factors. 
Some recent studies have indicated that women respond better to thrombolytic therapy compared to men, but this 
finding needs to be validated in larger studies. Also, world data suggests that the outcome of stroke in women tends 
to be worse with more women ending up being institutionalized compared to men. Our limited data also confirms this 
finding. Number of rehabilitation facilities in country are limited with only a few women physiotherapists. Large number 
of women stroke patients is not comfortable with male physiotherapists and do not get proper rehabilitation after 
stroke. Next the traditional risk factors also differ between men and women. Whereas men are more likely to have heart 
disease, peripheral artery disease and more likely to be smokers, women are more at risk of having hypertension and 
atrial fibrillation. A Pakistani study also found atrial fibrillation as an independent predictor of stroke in women. Addition-
ally, in our rural areas use of chewed tobacco is very common even in the female gender and this may be a significant 
contributor to stroke risk. Lastly, an important factor that is particularly applicable to our country is the general disregard 
for women’s health in this society. South Asia has a higher degree of gender inequality issues compared to other parts 
of the world, and within Pakistan these issues are well documented particularly in relation to health indicators. Women 
are seldom screened for risk factors and are less likely to be taken to a tertiary center for management compared to 

their male counterparts. All these factors make stroke a particularly challenging condition for Pakistani women. This 
available data suggests that Pakistani women are as much, if not more, at risk of suffering from this devastating condi-
tion as their male counterparts. There is a need to recognize stroke as a major health issue in women and to make 
efforts to ascertain factors responsible for it. There is enough data to suggest that these may differ significantly from 
men. Women health is a priority area for WHO indicated in Millenium development goals. Stroke in women has to be 
recognized and prioritized by federal and provincial governments, health ministries, higher education commission, 
Pakistan Medical and research council and Higher Education commission.

( iii ) V O L .  9  ( 2 )  A P R  -  J U N  2 0 1 4P A K I S T A N  J O U R N A L  O F  N E U R O L O G I C A L  S C I E N C E S



The burden of stroke is increasing around the world in both men and women. South Asia is home to 20% of the world’s 
population but harbors almost 80% of world strokes. Previously sex specific data on stroke incidence, prevalence, 
severity and mortality was not available. Now over recent years this aspect has received attention. A systematic review 
in 2009 concluded that although stroke in women is less common compared to men, it has a greater severity and case 
fatality. Although this kind of data is not available from Pakistan, some preliminary reports suggest that this might be 
the case in this country also. Despite being under-represented in hospital based stroke registries, there is evidence to 
suggest that we see higher age specific prevalence rates of stroke in Pakistani women. Women also tend to get affected 
with the condition at a younger age compared to men. A hospital based study done at a tertiary care center found atrial 
fibrillation and prior stroke to be independent predictors of stroke in women after adjusting for age. The study also found 
that women were more likely to have more severe strokes and longer hospital stay. They also had poorer outcomes 
compared to men in terms of in-hospital mortality and modified Rankin’s score at discharge. A community based study 
also found female gender to be significantly associated with cerebrovascular disease and it is one of the major contribu-
tors to mortality and morbidity in women above 60 years of age. Another hospital based study revealed that over time, 
proportion of women with ICH increased from 28% to 45% over 18 years, while that of males decreased. A recent study 
evaluated ischemic strokes in young Asian women including women from Pakistan. The study found large vessel throm-
bosis to be the commonest subtype followed by cortical venous thrombosis in more than one fifth of all ischemic 
strokes. Hypertension followed by diabetes and pregnancy were found to be the commonest risk factors in these 
women. The proportion of cortical venous thrombosis in these Asian women is much higher compared to Western litera-
ture.  All this data suggests that stroke is an important health issue for women in Pakistan, and its determinants and 
outcomes may differ from men. Therefore, it needs special attention. Stroke in women presents some unique 
challenges compared to men. Firstly, women are more likely to present with atypical symptoms compared to men and 
hence end up missing the window for thrombolytic therapy. Also, stroke subtypes may differ between men and women, 
with CVT being an important etiology particularly in Pakistani women. Secondly, there needs to be a recognition of 
sex-specific risk factors for stroke. These factors include use of oral contraceptive pills and post menopausal hormones, 
pregnancy itself, and a specific form of migraine that is associated with high risk of stroke. Stroke related to pregnancy 
and post-partum state in this region is probably highest in the world. Eclampsia and anemia is highly prevalent which 
may be associated with stroke. Thirdly, there may be gender differences in the microvascular structure of coronary as 
well as cerebral vessels that although not yet clearly understood, may be contributing to a greater risk in women. Lack 
of exercise and increasing prevalence of obesity among women are important contributing factors. Limited availability 
of exercise facilities including parks, social limitations and poor awareness regarding exercise are important factors. 
Some recent studies have indicated that women respond better to thrombolytic therapy compared to men, but this 
finding needs to be validated in larger studies. Also, world data suggests that the outcome of stroke in women tends 
to be worse with more women ending up being institutionalized compared to men. Our limited data also confirms this 
finding. Number of rehabilitation facilities in country are limited with only a few women physiotherapists. Large number 
of women stroke patients is not comfortable with male physiotherapists and do not get proper rehabilitation after 
stroke. Next the traditional risk factors also differ between men and women. Whereas men are more likely to have heart 
disease, peripheral artery disease and more likely to be smokers, women are more at risk of having hypertension and 
atrial fibrillation. A Pakistani study also found atrial fibrillation as an independent predictor of stroke in women. Addition-
ally, in our rural areas use of chewed tobacco is very common even in the female gender and this may be a significant 
contributor to stroke risk. Lastly, an important factor that is particularly applicable to our country is the general disregard 
for women’s health in this society. South Asia has a higher degree of gender inequality issues compared to other parts 
of the world, and within Pakistan these issues are well documented particularly in relation to health indicators. Women 
are seldom screened for risk factors and are less likely to be taken to a tertiary center for management compared to 

REFERENCES

1. Temporal trends in risk factors and outcome of
 intracerebral hemorrhage over 18 years at a tertiary
 care hospital in Karachi, Pakistan. M Wasay, IA
 Khatri, B Khealani, M Afaq - Journal of Stroke and 
 …, 2012 – Elsevier
2. Risk factor profiles of South Asians with cerebro
 vascular disease. Itrat A, Ahmed B, Khan M, 
 Muhammad M, Thaver D, Khowaja Z, Ali S, Bawa 
 Z, Rahat M, Kamal AK. Int J Stroke. 2011 Aug;6(4
 ):346-8.doi:10.1111/j.1747-4949.2011.00622.x.
3. Gender Differences in Risk Factors, Mortality, and 
 Length of Stay of Patients Discharged From a
 Pakistani Stroke Unit: A Comparative Cross-
 Sectional Study. Farzin Majeed, Bilal Ahmed, Maria

their male counterparts. All these factors make stroke a particularly challenging condition for Pakistani women. This 
available data suggests that Pakistani women are as much, if not more, at risk of suffering from this devastating condi-
tion as their male counterparts. There is a need to recognize stroke as a major health issue in women and to make 
efforts to ascertain factors responsible for it. There is enough data to suggest that these may differ significantly from 
men. Women health is a priority area for WHO indicated in Millenium development goals. Stroke in women has to be 
recognized and prioritized by federal and provincial governments, health ministries, higher education commission, 
Pakistan Medical and research council and Higher Education commission.

(iv) V O L .  9  ( 2 )  A P R  -  J U N  2 0 1 4P A K I S T A N  J O U R N A L  O F  N E U R O L O G I C A L  S C I E N C E S

 Khan, Shaista Anwar Siddiqi, Ayeesha Kamran
 Kamal EUROPEAN NEUROLOGICAL JOURNAL 01/2012
4. Ischemic Stroke in Young Asian Women: Risk 
 Factors, Subtypes and Outcome. Wasay M., Kaul 
 S., Menon B., Venketasubramanian N., Gunaratne
 P., Khalifa A., Poungvarin N., Saadatnia M.,Gan
 R.N., Dai A., Mehndiratta M. Cerebrovasc Dis2010; 
 30:418–422 
5. Wasay M, Khatri IA, Kaul S Stroke in South Asian
 countries.Nat Rev Neurol. 2014 Feb 11
6. Khan M, Wasay M, Menon B, Saadatnia M,
 Venketasubramanian N, Gunaratne P, Mehndiratta
 MM, Dai A, Kaul S. Pregnancy and Puerperium-
 Related Strokes in Asian Women. J Stroke Cerebro
 vasc Dis. 2013 Nov;22(8):1393-8

Conflict of Interest: Author declares no conflict of interest.

Funding Disclosure: Nil

Author’s Contribution:

Maria Khan: Concept and design, data collection, data analysis, manuscript writing, manu-
script review 

Mohammad Wasay: Concept and design, protocol writing, data collection, data analysis, 
manuscript review


