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Introduction: 

Stroke is currently the second leading cause of death worldwide. Ischemic heart 

disease and stroke together accounted for 15.2 million deaths (15–15.6 million) in 2015(1). 

Stroke is the commonest cause of chronic adult disability(2). Stroke affects 33 million 

individuals worldwide each year(3). The lifetime risk of stroke after 55 years of age is 1 in 5 

for women and 1 in 6 for men. More than four-fifths of all strokes occur in developing 

countries(4).  

 Women are more likely to have hypertension and atrial fibrillation(AF). Men are 

more likely to have coronary artery disease, dyslipidemia, diabetes, peripheral artery disease, 

tobacco and alcohol use(5). Although men have a higher incidence of AF at all age groups, 

women with nonvalvular AF have double the risk of stroke than men with the same 

condition(6).Women with stroke were more likely to present with ―nontraditional‖ stroke 

symptoms and, in particular, altered mental status, compared with men. ―Traditional‖ stroke 

symptoms of imbalance and hemiparesis were more frequently reported by men(7). Stroke 

severity measured by the National Institutes of Health stroke scale (NIHSS) has been found 

in studies to be consistently more in women compared to men(8). 

 In terms of the TOAST (Trial of Org 10172 in Acute Ischemic Stroke) subtype 

etiological classification, four European based studies showed higher frequency of 

cardioembolic stroke in women compared to men (9)(10)(11)(12). In men, large artery 

atherosclerosis was found to be more common than women. Lacunar strokes were found to 

be more common in men than women (13).Studies have shown delay in women reaching 

hospital than men because of increased nontraditional stroke symptoms compared with men 

and women are more likely than men to be living alone.Several studies have shown that 

https://paperpile.com/c/q3gcdL/pehK
https://paperpile.com/c/q3gcdL/ZqyR
https://paperpile.com/c/q3gcdL/Las3
https://paperpile.com/c/q3gcdL/vPbh
https://paperpile.com/c/q3gcdL/4NnZ
https://paperpile.com/c/q3gcdL/eCtw
https://paperpile.com/c/q3gcdL/yI4Q
https://paperpile.com/c/q3gcdL/XUWv
https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/QB3G
https://paperpile.com/c/q3gcdL/QB3G
https://paperpile.com/c/q3gcdL/dXRO
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women are less likely to receive alteplase than are men. A female stroke patient’s overall 

chances of receiving thrombolysis are 13% less than a male’s(14). 

 Women were more likely than men to demonstrate substantial neurological 

improvement in the first 24 h after IV tPA treatment(15). Overall studies from Europe and 

North America have shown that women have less favourable outcomes after stroke and lower 

Quality of life (QOL) than do men(8). The Swedish Risks-Stroke Registry showed that 54% 

of women versus 67% of men were independent in primary ADL at 3 months’ follow-up(16). 

Overall from all these studies, it is evident that significant differences exist in stroke 

with regard to incidence, risk factor profile, clinical presentation, stroke subtype and outcome 

between men and women. Since all studies on sex differences in stroke are from Western 

world and there are few studies aimed at studying gender differences in stroke in India, this 

study is planned to analyse the sex differences in risk factor profile, clinical presentation, 

stroke subtype and outcome in our population and  for understanding whether same gender 

differences exist in our population. 
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https://paperpile.com/c/q3gcdL/aKNS
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Review of Literature: 

Epidemiology :  

 Worldwide, stroke is more common among men, but severity is more in women. The 

mismatch between the sexes is larger than previously described. In a systematic review of  59 

incidence studies from 19 countries and 5 continents, it was observed that the mean age at 

first-ever stroke was 68.6 years for men, and 72.9 years for women. The stroke incidence rate 

was 33% higher in men than women and stroke prevalence was 41% higher, with large 

variations between age groups and between populations. Stroke was found to be more severe 

in women, with a 1-month case fatality of 24.7% compared with 19.7% for men. (13) 

 Results from the Global Burden of Disease Study 2013 showed that the total health 

loss due to stroke as measured by Disability adjusted life years (DALYs) was similar for men 

and women in 2013. DALYs for ischemic strokes show an increasing trend for both men and 

women since 1990 which was statistically significant.(17) 

  In a systematic review of ten studies from different parts of India aimed at studying 

the incidence and prevalence, it was noted that the cumulative incidence of stroke ranged 

from 105 to 152/100,000 persons per year, and the crude prevalence of stroke ranged from 

44.29 to 559/100,000 persons in different parts of the country during the past decade. These 

values were higher than that of high-income countries. (18) 

Reasons for sex differences in stroke incidence : 

 

 Many reasons are stated for the lower incidence of stroke in women compared to 

men. One of them is genetic factors. A recent review found that women with stroke are more 

likely to have a parental history of stroke than men(19). Another reason might be the 

beneficial effects of estrogen on the cerebral circulation. Ovarian estrogens seems to have 

https://paperpile.com/c/q3gcdL/dXRO
https://paperpile.com/c/q3gcdL/QwSb
https://paperpile.com/c/q3gcdL/yzTS
https://paperpile.com/c/q3gcdL/Mi75
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protection against ischemic stroke, at least of the noncardioembolic type,an effect that seems 

to cease with menopause. Oestradiol has potent eff ects on endothelia and it promotes dilation 

and blood flow, whereas testosterone cause opposite eff ects(20). Cerebrovascular reactivity 

is most robust in premenopausal women, but postmenopausal women are found to have 

poorer responses when compared to age-matched men. In addition to vascular eff ects, 

oestrogen has anti-inflammatory action modulated by antioxidant and anti apoptotic 

eff ects(21). All these suggest that women are protected by endogenous oestrogens.These 

observations may prompt the use of postmenopausal hormone replacement therapy for 

prevention of stroke in postmenopausal women but randomized controlled trials failed to 

show benefit. In the Women Estrogen Stroke Trial, exogenous oestrogen failed to reduce the 

risk of stroke or mortality among postmenopausal women with a prior history of stroke or 

transient ischaemic attack(22). Among healthy postmenopausal women in the Women’s 

Health Initiative (WHI) study, exogenous oestrogen rather increased the risk of 

stroke(23)(24).The current recommendation is against postmenopausal hormone therapy for 

the primary prevention of stroke(25). A third factor is blood pressure. Studies have shown 

that blood pressure values are higher in men than women of similar ages (26). Sex 

diff erences in the response to injury and cell death have been described even without the 

direct influence of sex steroid hormones. Previous studies have shown increased 

eff ectiveness of intravenous alteplase therapy in women compared to men(27). 

Sex differences in Risk factor profile: 

Non-modifiable risk factors : 

Age at onset: 

Age is the most important nonmodifiable risk factor. Rate of occurence of stroke 

https://paperpile.com/c/q3gcdL/U4Zr
https://paperpile.com/c/q3gcdL/iaSk
https://paperpile.com/c/q3gcdL/2jDd
https://paperpile.com/c/q3gcdL/Lsb9
https://paperpile.com/c/q3gcdL/Lsb9
https://paperpile.com/c/q3gcdL/Lsb9
https://paperpile.com/c/q3gcdL/ZjxH
https://paperpile.com/c/q3gcdL/gsJd
https://paperpile.com/c/q3gcdL/P4Fq
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doubles every 10 years after age 55. Women are, on an average of about 4 years, older than 

men at the onset of stroke(9). The Greater Cincinnati–Northern Kentucky Stroke Study 

(GCNKSS) showed a lower incidence for women compared to men aged 45–74 years and 

increased incidence in women aged < 34 years and > 75 years(28). A population-based study 

in Sweden showed the stroke incidence in women aged more than 75 years to be 50% higher 

than men(29). 

Family history : 

A positive family history of stroke confers a relative risk of  1·3–1·8 showing that 

ischaemic stroke has a tendency to aggregate in families (30). Heritability of stroke might 

diff er for women and men. Results from metaanalysis by Touze et al on family history of 

stroke showed that female probands were more likely to have a positive family history of 

stroke in any parent than were male probands (pooled OR 1·15, 95% CI 1·03–1·28)(19). 

Female probands were more likely to have a history of stroke in their mothers than in their 

fathers (pooled OR 1·25, 1·15–1·37). 

 

Modifiable risk factors: 

Hypertension: 

 Sex differences in hypertension varies with age. In the < 45 age group, more men than 

women have hypertension, equal proportion of men and women had hypertension in the 45–

64 age group, and more women than men have hypertension in the > 64 age group. Physical 

inactivity also influences control of hypertension as women are more likely to be inactive 

than men in all age ranges (33.2% vs 29.9%) (31). It has been demonstrated that controlling 

blood pressure reduces the incidence of ischemic stroke. 

https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/mO4C
https://paperpile.com/c/q3gcdL/eBWm
https://paperpile.com/c/q3gcdL/8QWH
https://paperpile.com/c/q3gcdL/Mi75
https://paperpile.com/c/q3gcdL/TYBr
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Diabetes mellitus: 

 Studies have shown that diabetes and metabolic syndrome have greater eff ect in 

women compared to men though they are recognised to increase the risk of ischaemic stroke 

in both (32). For example, it was found in a population-based study from Denmark that the 

eff ect of diabetes on stroke risk was significantly higher in women than in men (risk ratio 

[RR] 2·5–6·5) (33). Women with metabolic syndrome are more likely to develop subclinical 

atherosclerosis earlier than in men. 

Dyslipidemia:  

The relationship between total cholesterol and stroke remains unclear irrespective of 

the sex. Several studies showed increased rates of ischemic stroke among men with low 

levels of HDL, but this relationship was not yet been established among women.Elevated 

LDL confers a marginal increase in risk for ischemic stroke in both sexes (34). In both the 

<55 and >55 age groups studying relation between high triglyceride levels and risk of stroke , 

the 10-year risk was greater in men than in women (2.6% and 16.7% vs 1.9% and 12.2%). 

Atrial fibrillation: 

 In men and women with atrial fibrillation (AF), sex disparity is observed in risk for 

stroke occurence. Although men are known to have higher incidence of AF at all age groups, 

women with nonvalvular AF have twice the increased risk of stroke than men. The risk of 

stroke is increased by five times for a women having coronary artery disease and AF 

compared to healthy individual, whereas risk is only doubled in men with the same condition 

(6). In a study by Poli D et al studying gender differences in 780 atrial fibrillation patients on 

oral anticoagulation, ischemic events occurred in 40 patients, with a relative risk ratio of 2.0 

(95% CI, 1.3–3.1) in females in comparison with males. They also found that strokes were 

https://paperpile.com/c/q3gcdL/oIA3
https://paperpile.com/c/q3gcdL/wXN0
https://paperpile.com/c/q3gcdL/16ei
https://paperpile.com/c/q3gcdL/eCtw
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more severe and disabling in women than men despite the same level of anticoagulation (35). 

A study by Turtzo et al  showed that women had a higher annual incidence of 

thromboembolic complications than did men while off anticoagulation (36).  

Rheumatic Heart Disease and Atrial Fibrillation : 

 Atrial fibrillation associated with Rheumatic heart disease (RHD) is important risk 

factor for stroke in Indian population. While 3.4–23.2% of stroke patients in Asia were found 

to have RHD, only 1.8–2.0% of patients in Europe and America were diagnosed with RHD 

over the past three decades. In a review of 21 studies of patients with RHD and stroke,  

prevalence of stroke in Asian patients with RHD was found to be ranging from 0.37 to 12.6% 

over the last 30 years (37). 

Heart failure : 

 The risk of ischemic stroke is increased in the patients having heart failure with 

reduced LV ejection fraction, irrespective of sex. However, a dose response proportionate to 

reduction in reduced LV function was detected only in men (38). 

Smoking: 

 Smoking is associated with an increased risk for stroke in both sexes. Women who 

smoke are found to be having greater overall disease risk associated with smoking compared 

with men, especially in relation to disease processes that may also lead to ischemic stroke 

(39) . 

Alcoholism: 

The alcohol and illicit drug use is more prevalent among men, but recent trends 

indicate that the prevalence of heavy alcohol use among women is approaching that of men.  

in excessive amounts, it has inconsistently been associated with increased risk for ischemic 

https://paperpile.com/c/q3gcdL/UWQG
https://paperpile.com/c/q3gcdL/ItqD
https://paperpile.com/c/q3gcdL/1IwR
https://paperpile.com/c/q3gcdL/Rzgh
https://paperpile.com/c/q3gcdL/CJdv
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and hemorrhagic stroke (40)  

Migraine: 

Migraine is an independent risk factor for stroke. In a recent meta-analysis of 14 

observational studies, stroke risk was more than doubled in people with migraine (RR 2·16, 

95% CI 1·89–2·48) (41). This risk of stroke associated with migraine was higher in women < 

45 years of age (RR 2·76, 2·17–3·52), and in women on oral contraceptives (RR 8·72, 5·05–

15·05). 

Sex differences in clinical presentation : 

Studies have documented sex differences in clinical presentation which leads to delay 

in diagnosing a stroke at the prehospital level or in the emergency department.Labiche and 

her colleagues found that women with stroke were found to present with ―nontraditional‖ 

stroke symptoms, notably pain and reduced level of consciousness compared with men (OR, 

1.6; 95% CI, 1.2–2.2). ―Traditional‖ stroke symptoms of imbalance and hemiparesis were 

more frequently reported by men (42). A small number of studies, primarily from European 

and Canadian registries, have also reported a greater frequency of change in level of 

consciousness and headaches in women with stroke (43)(44). In study on sex differences in 

presenting symptoms as cause of delay in treatment in acute stroke, they found that although 

women may more often present with nontraditional symptoms, this sex difference did not 

lead to any differences or delays in treatment (45).  

Sex differences in stroke subtype : 

Varied results have been observed on the subject of sex differences in stroke subtype. 

Some studies have found minor diff erences in subtype mechanisms. In study by Kapral et al, 

women were noted to have a high frequency of total anterior circulation stroke than had men, 

https://paperpile.com/c/q3gcdL/27S5
https://paperpile.com/c/q3gcdL/Aph4
https://paperpile.com/c/q3gcdL/CZBr
https://paperpile.com/c/q3gcdL/rMpP
https://paperpile.com/c/q3gcdL/rMpP
https://paperpile.com/c/q3gcdL/rMpP
https://paperpile.com/c/q3gcdL/j535
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and a lower frequency of posterior circulation strokes as per Oxford Community Stroke 

Project classification (46). However,other studies did not find evidence of sex diff erences in 

these subtypes. 

In terms of the TOAST (Trial of Org 10172 in Acute Ischemic Stroke) criteria, four 

studies have observed higher frequency of cardioembolic stroke in women compared to 

men,(9)(10) whereas a study in Texas, USA, found no such diff erence(47). The increased 

risk of cardioembolic stroke can be attributed to the increased prevalence of atrial fibrillation 

in older women, and as cardioembolic stroke is typically more severe , this is clinically 

important.   

Sex differences in stroke severity : 

 Varied data exists on sex differences in stroke severity from various studies. In two 

studies that measured stroke severity with the Canadian neurological scale, one observed 

greater severity in women on presentation(9), whereas the other found no sex diff erence (46). 

Two studies that measured severity by use of the National Institutes of Health stroke scale 

(NIHSS) found little or no sex diff erence: in a study from Kansas City, the mean NIHSS 

score in men and women was 5 and 6, respectively (48), whereas in a study of first-ever 

ischemic stroke, the mean NIHSS score was 3·8 and 4·3 in men and women, 

respectively(49). A large study in Denmark found that women had more severe strokes using 

Scandinavian stroke scale (50). Some studies have reported small increases in the frequency 

of symptoms such as coma in women, suggesting a diff erence in underlying stroke 

severity(43)(44). 

 

 

https://paperpile.com/c/q3gcdL/fIgQ
https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/brip
https://paperpile.com/c/q3gcdL/nrOS
https://paperpile.com/c/q3gcdL/fIgQ
https://paperpile.com/c/q3gcdL/ZWcr
https://paperpile.com/c/q3gcdL/1zec
https://paperpile.com/c/q3gcdL/p9xr
https://paperpile.com/c/q3gcdL/rMpP
https://paperpile.com/c/q3gcdL/rMpP
https://paperpile.com/c/q3gcdL/rMpP
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Sex differences in acute treatment: 

Prehospital and in-hospital delays: 

 Many studies are carried out in different countries to identify factors that are 

associated with  prehospital delay i.e., the time from stroke onset to arrival in the emergency 

department and none have found statistically significant diff erences between sexes (51)(46) 

.It was found that living alone is associated with increased prehospital delay. In the studies 

that found sex differences, five observed that women arrived later than men, and one 

observed that women arrived sooner. A German stroke registry had analysed data from over 

53,000 stroke admissions and found that women have 10% lower odds of being admitted 

compared to men(14). Although studies have found no significant differences in in-hospital 

delays, there is evidence that after arriving in the emergency department, women experience 

greater delays than do men.  

Sex differences in acute revascularisation therapy: 

 Most studies show that women are less likely to receive thrombolysis than are men. 

A significant sex diff erence in receiving alteplase has been found in various studies even 

after adjustment for potentially confounding variables(52)(53). In a Michigan registry study 

which analysed 1594 ischaemic stroke patients, it was shown that the adjusted OR for 

intravenous alteplase treatment in women was 0·56 (95% CI 0·4–0·9) compared with 

men(54). 

Women had a longer assessment time in the emergency room before thrombolysis 

initiation (a door to needle time less than an hour) relative to men (55). Stroke thrombolysis 

with tissue plasminogen activator (tPA) has a differential effect by sex and it has been shown 

that women show a greater treatment effect compared to men. This was proven in post hoc 

https://paperpile.com/c/q3gcdL/NRAe
https://paperpile.com/c/q3gcdL/NRAe
https://paperpile.com/c/q3gcdL/NRAe
https://paperpile.com/c/q3gcdL/s1Gt
https://paperpile.com/c/q3gcdL/MKQN
https://paperpile.com/c/q3gcdL/MKQN
https://paperpile.com/c/q3gcdL/MKQN
https://paperpile.com/c/q3gcdL/9WOB
https://paperpile.com/c/q3gcdL/vxt7
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analyses of 6 pooled IV tPA treatment trials and in 1 intraarterial recombinant prourokinase 

treatment trial(27)(56).Women recover poorly compared to men when not treated with 

thrombolysis, but were found to have a larger absolute benefit from thrombolytic therapy 

(57). The reason for this may be due to higher prevalence of atrial fibrillation and 

cardioembolic strokes in older women, with recanalization seen more often in the fibrin-rich 

cardioembolic strokes than the platelet-rich thromboses of atherosclerosis because of the high 

affinity of tPA for fibrin (58). No sex differences were seen in rates of mechanical 

thrombectomy in the Highly Effective Reperfusion evaluated in Multiple Endovascular 

Stroke Trials (HERMES) collaboration,meta-analysis(59).  

Sex differences in mortality and morbidity: 

 As already stated, women experience more severe strokes and have longer hospitals 

stays. As a result, they have higher stroke-related mortality(60). A study from the China 

National stroke registry has reported that women have higher mortality and dependency rates 

at 3, 6, and 12 months compared to men, although this association disappeared after adjusting 

for age, diabetes, pre-stroke dependency, stroke severity, in-hospital complications, and other 

confounders (61) 

A higher percentage of women than men remain permanently disabled with higher 

morbidity after acute stroke resulting in lower post-stroke quality of life (62). Women are 

found to having more post-stroke depression than men and this is critically important that 

depression has been found to increase mortality, decrease functional recovery, and 

considerably undermine quality of life (63). Women were found to be more disabled, single, 

and living in an assisted living home compared to men 3–6 months after stroke. 

 

https://paperpile.com/c/q3gcdL/P4Fq
https://paperpile.com/c/q3gcdL/P4Fq
https://paperpile.com/c/q3gcdL/P4Fq
https://paperpile.com/c/q3gcdL/Z08N
https://paperpile.com/c/q3gcdL/Qc6C
https://paperpile.com/c/q3gcdL/7HOo
https://paperpile.com/c/q3gcdL/C1im
https://paperpile.com/c/q3gcdL/h3zy
https://paperpile.com/c/q3gcdL/SY2m
https://paperpile.com/c/q3gcdL/R0SS
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Sex differences in 3 month outcome: 

  Studies from Europe and North America have consistently found that women have 

less favourable long term outcomes after stroke than do men. A study from Europe found that 

women were more likely to be disabled at 3 months (Barthel index <75) after adjusting for 

age and country (43). This was consistent in study from Swedish Riks-Stroke Registry 

showing 54% of women versus 67% of men being independent in primary ADL at 3 months’ 

follow-up (64). Women had a 63% lower odds of achieving ADL independence (Barthel 

index ≥95) at 3 months after discharge, and this disparity actually increased after adjusting 

for age and prestroke ambulatory status in the Michigan registry study(54). 

 Since majority of studies on sex differences in stroke are from Western world and 

there are few studies aimed at studying gender differences in stroke in India, this study is 

planned to analyse the sex differences in risk factor profile, clinical presentation, stroke 

subtype and outcome in our population and for understanding whether same gender 

differences exist in our population. 

 

 

 

 

 

 

https://paperpile.com/c/q3gcdL/rMpP
https://paperpile.com/c/q3gcdL/D2KX
https://paperpile.com/c/q3gcdL/9WOB
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Objectives of the study 

 

1. To study the sex differences in risk factor profile and clinical presentation in patients 

admitted with first ever acute ischemic stroke. 

2. To study the sex differences in stroke subtype and outcome in these patients. 
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Methodology 

Study setting and population 

Hospital based retrospective cohort study of patients admitted in comprehensive 

stroke care unit, SCTIMST within one week of onset of diagnosis of first ever ischemic 

stroke during a four year time period (2014-2017). 

Selection of subjects 

The subjects were recruited from patients admitted in the Stroke ICU/ward of Sree Chitra 

Tirunal Institute for Medical Sciences and Technology with a diagnosis of ischemic stroke 

between August 2015 and July 2017. 

Study Design: Hospital based retrospective cohort study 

Study Duration: January 2013 to December 2017 

Inclusion criteria 

1.All patients aged more than or equal to 18 years. 

2. Patients with first ever ischemic stroke or TIA admitted in stroke unit within 1 week of 

stroke onset. 

Exclusion criteria 

1. Patients with hemorrhagic stroke. 

2. Patients admitted after 1 week of stroke onset 

3. Patients with modified Rankin score of > 3 prior to the stroke 

 

Study Protocol  

Patients who fulfilled the inclusion and exclusion criteria were taken into the 

study.The diagnosis of stroke was based on clinical evaluation and imaging findings 

including CT/MRI.  Vascular imaging including CT angiogram/MR angiogram/Neck vessel 

doppler was done in all patients.Relevant Cardiological work up with ECG, ECHO and holter 
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was done in allpatients to rule out cardio-embolic stroke. The demographic, clinical 

presentation, risk factors and relevant investigations for work-up of stroke and treatment 

details of the patients was extracted from medical records using a structured proforma.The 

stroke severity was assessed using the National Institutes of Health stroke scale (NIHSS) at 

onset and at discharge (65) and stroke subtype classified using TOAST criteria (66).  

The patients were followed-up after 3 months in stroke clinic. The clinical outcomes 

at 3 months were assessed as per modified Rankin Score(mRS) (67). Patients who did not 

come for follow up at 3 months were enquired about the condition over telephone and mRS 

was assessed. An excellent outcome was defined as an mRS less than or equal to 2. 

 

Statistical analysis 

The data was analysed using SPSS version 20 software (SPSS Inc, Illinois, Chicago).  

Categorical variables were analyzed in proportions and compared using Chi square test. 

Numerical variables were analyzed using mean and Standard Deviation and compared using 

student T-test. P <0.05 was considered to be statistically significant. 
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Results 

This hospital based retrospective cohort study included patients admitted in 

comprehensive stroke care unit, SCTIMST within one week of onset of diagnosis of first ever 

ischemic stroke during a four year time period (2014-2017). Of the 1851 patients admitted 

with  stroke in our comprehensive stroke care unit during the study period from 2014 to 

2017, 742 patients fulfilling the inclusion criteria were included in the study(Figure 1). 

Fourty nine patients did not come for 3 month follow up of which phone follow up was 

obtained in 29 patients and 20 patients were lost to follow up. 

 

Figure 1 Outline of the study 
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1.1 Gender distribution of patients 

In our study(Figure 2),there were 492 (66.3%) males and 250(33.7%) females. 

 

 

 

1.2 Sex differences in age distribution 

The age distribution of patients varied between 19 and 88 years of age (Figure 3). 

Males ranged from 20 to 88 years and females ranged from 19 to 94 years age.Mean age of 

the study population was 59.9 + 12.9 years. Mean age of males is 59.8 ± 12.7years and mean 

age of females is 60.1 ± 13.3 years. 

 

66.3%

33.7%

0 0

Figure 2 Gender distribution of patients   

Males Females 
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1.3 Sex differences in Risk factor profile  

The various risk factors for stroke observed in our study are enlisted below in Figure 

4. The most common risk factors observed were hypertension, diabetes mellitus, 

hyperlipidemia, coronary artery disease, smoking and alcoholism. The other risk factors 

studied were valvular heart disease, nonvalvular atrial fibrillation, peripheral artery disease 

tobacco chewing, family history, migraine and prior transient ischemic attack within one 
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week.

 

 

The comparison of sex differences in risk factor profile is summarised below in Table 

1. Hyperlipidemia (58.6% vs 39%, P=0.000) and valvular heart disease (12.8% vs 4.1%, P= 

0.000) were observed to be more frequent in women than men, whereas coronary artery 

disease (27.6% vs 11.6%, P= 0.000) was more frequent in men, smoking (29.6% vs 0.0%, P= 

0.000) and alcoholism(30.2% vs 0.0%, P= 0.000) were found only in men and these 

differences were statistically significant. 
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Table 1 Comparison of sex differences in risk factor profile 

Risk factor Male Female P Value 

Age (Mean (SD) yrs) 59.8 (12.7) 

60.1 (13.3) 

 

0.775 

Hypertension,n (%) 322 (65.4) 165 (66) 0.881 

Diabetes, n (%)  252 (51.2) 133 (53.2) 0.610 

Hyperlipidemia,n(%)  192 (39) 146 (58.6) 0.000 

Valvular heart disease, n(%) 20 (4.1) 32 (12.8) 0.000 

Nonvalvular atrial fibrillation, n(%) 23 (4.7) 9 (3.6) 0.496 

Coronaryarterydisease(CAD),n %) 136 (27.6) 29 (11.6) 0.000 

Peripheral artery disease, n (%) 12 (2.4) 4 (1.6) 0.457 

Smoking ,n (%) 146 (29.6) 0 (0.0) 0.000 

Alcoholism ,n (%) 149 (30.2) 0 (0.0) 0.000 

Tobacco chewing, n (%) 7 (1.4) 1 (0.4) 0.278 

Prior TIA within 1 week , n(%) 28 (5.7) 8 (3.2) 0.134 

Family history of stroke , n (%) 3 (0.6) 0 (0.0) 0.555 
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1.4 Sex differences in clinical presentation 

 Figure 5depicts the prevalence of clinical features at presentation by sex. No 

statistically significant gender differences were noted for clinical features at presentation.         

                                         .

 

 

1.5 Sex differences in Glycemic status and Lipid profile 

The mean random blood sugar at admission was higher in females compared to males 

(168 mg/dl ±73.5 vs 161mg/dl ±75.8, P= 0.18), but this was not statistically significant. 

Similarly, women had poor glycemic control and high cholesterol levels compared to males, 

of which differences in serum total cholesterol levels were statistically significant. 

The summary of comparison of sex differences in clinical presentation, glycemic 

status and lipid profile is depicted in Table 2.  
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Table 2 Comparison of sex differences in clinical features, Glycemic status 

and lipid profile 

Variable  Male Female P Value 

Clinical presentation: 

Weakness, n (%) 

 

372 (75.6) 

 

197 (78.8) 

 

0.331 

Aphasia, n(%) 121 (24.6) 70 (28) 0.316 

Numbness, n(%) 35 (7.1) 18 (7.2) 0.966 

RBS at admission , mean (± SD) 161 (75.8) 168 (73.5) 0.180 

HbA1C, mean (± SD) 7.02 (1.68) 7.27 (1.88) 0.078 

S. Total Cholesterol , mean (± 

SD) 

181 (52.2) 196 (50.8) 
0.000 

S. LDL Cholesterol,mean (± SD) 117 (43.6) 124 (42.4) .057 

 

1.6 Sex differences in Stroke subtype 

The most common etiologic subtypes of stroke were cardioembolism in females and 

large-artery atherosclerosis in males (Figure 6). Within cardioembolic strokes, valvular heart 

disease is more frequent in females (32.4% vs 12.4%, P=0.02) and nonvalvular atrial 

fibrillation is more prevalent in males (51.5% vs 33.8%, P= 0.024) and these differences 

were statistically significant (Table 3). 
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Table 3 Comparison of sex differences in Stroke subtype as per TOAST classification  
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Figure 6 Sex differences in stroke subtype

Males Females

Stroke subtype  Male Female P Value 

Large artery atherosclerosis, n(%) 105 (21.3) 37 (14.8) 0.032 

Cardioembolic ,n (%) 

 Valvular HD , n(%) 

 Nonvalvular atrial fibrillation, n(%) 

97 (19.7) 

12 (12.4) 

50 (51.5) 

68 (27.2) 

22 (32.4) 

23 (33.8) 

0.020 

0.002 

0.024 

Lacunar ,n(%) 102 (20.7) 47 (18.8) 0.535 

Other determined , n(%) 27 (5.5) 14 (5.6) 0.950 

Undetermined , n(%) 161 (32.7) 84 (33.6) 0.810 
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1.7 Sex differences in stroke severity 

The NIHSS score at admission varied from 0 to 33 (Figure 7); and the mean NIHSS 

score was 8.82 + 6.73. Females had more severe strokes depicted by higher mean admission 

NIHSS compared to males (9.54 ± 6.9 vs 8.46 ± 6.62, P= 0.039) and this was statistically 

significant.  

 

 

 

 

1.8 Anterior circulation versus posterior circulation 

Women are found to involve anterior circulation more frequently compared to males 

(78% vs 73.3%) (Figure 8). 
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1.9 Sex differences in treatment  

The overall rate of thrombolysis and intravenous thrombolysis(IVT) with Alteplase in 

particular, was more frequent in males compared to females (17.8% vs 16.8%, P= 0.817) but 

it was not statistically significant(Figure 9). The rate of Mechanical thrombectomy and 

bridging thrombectomy with prior IVT is slightly more common in females. There was no 

significant difference in time from stroke onset to thrombolysis between sexes.  

Symptomatic Intracranial haemorrhage after acute revascularisation therapy defined 

as any hemorrhage with neurological deterioration, as indicated by an NIHSS score ≥ 4 than 

the value at baseline or the lowest value within 7 days, or any hemorrhage leading to death, is 

found to be significantly higher in males compared to females (13(14.7%) vs 0(0%) , 

P=0.005)(Table 4). 
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Table 4 Comparison of sex differences in stroke severity and treatment  

Variable  Male Female P value 

Admission NIHSS(mean(SD)) 8.46 (6.62) 9.54 (6.91) 0.039 

ASPECTS , mean (± SD) 7.9 (1.97) 8 (1.46) 0.759 

Time from onset to thrombolysis,mean(± 

SD)(min)  

194 (76.2) 190 (85.0) 0.755 

Rate of thrombolysis , n (%) 

1.Intravenous 

2.Mechanical thrombectomy 

3.Bridging  

88 (17.8) 

64  (72.7) 

15  (17.0) 

9(10.3) 

42 (16.8) 

27  (64.3) 

9    (21.4) 

6 (14.3) 

0.817 

0.326 

0.547 

0.561 

Symptomatic ICH after thrombolysis 13 (14.7) 0 (0.0) 0.005 
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1.10 Sex differences in Outcome 

 Women are found to be more disabled after stroke which is depicted by modified 

Rankin scale (mRS) at discharge. Inhospital mortality was also found to be higher in females 

compared to males.  

Women were found to have significantly poorer outcome at 3 months follow up with 

higher proportion having mRS ≥ 3 compared to males (38.8% vs 31.4%, P= 0.046) 

(Figure 10). Recurrence of stroke within 3 months after stroke was higher in men compared 

to women but mortality at 3 months was higher in females(Table 5). 
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Table 5 Comparison of sex differences in outcome  

Variable  Male Female  P Value  

mRS at discharge,1-2, n (%) 213 (43.3) 97 (38.8) 0.241 

mRS at 3 months, 1-2 , n (%) 326 (68.6) 148 (61.2) 0.046 

In hospital mortality , n(%) 16 (3.3) 12 (4.8) 0.296 

Stroke recurrence at 3 months, n(%) 14 (2.8) 2 (0.8) 0.070 

3 month mortality, n (%) 31 (6.5) 21 (8.7) 0.294 

 

 

 

2.1 Factors predicting 3 month functional outcome  

In our study, age, sex, stroke severity measured by NIHSS at admission, diabetes 

mellitus, valvular heart disease, stroke subtype and cardioembolic stroke were found as 

significant predictors of functional outcome at 3 months. 
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Table 6 Bivariate analysis of factors predicting 3- month functional outcome 

Variable      Outcome at 3 months                 P value 

Good(mRS 0-2) Poor  

(mRS 3-5) 

Age, mean (SD) 58.5 (13.2) 61.9 (11.9) 0.001 

Sex  

Male, n (%) 

Female ,n (%) 

326 (68.6) 

148 (61.2) 

149(31.4) 

 94 (38.8) 

0.046 

Admission NIHSS, mean (SD) 6.1 (4.8) 13.6 (6.6) 0.000 

Hypertension , n(%) 308 (65.1) 165 (34.9) 0.434 

Diabetes , n (%) 229 (62.1) 140 (37.9) 0.018 

Hyperlipidemia ,n (%) 216 (65.9) 112 (34.1) 0.914 

Coronary artery disease , n(%) 108 (68.4) 50 (31.6) 0.499 

Valvular heart disease , n(%) 30 (58.8) 21 (41.2) 0.254 

Thrombolysis ,n (%) 87 (71.3) 35 (28.7) 0.183 

Stroke subtype, n (%) 474 (66.1) 243 (33.9) 0.001 

Large vessel atherosclerosis, n(%) 86 (62.8) 51 (37.2) 0.359 

Cardioembolic stroke , n(%) 86 (54.4) 72 (45.6) 0.000 
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2.2 Factors predicting 3- month functional outcome by multivariate analysis 

On multivariate analysis, age, admission NIHSS, diabetes mellitus and rate of thrombolysis 

were found as significant predictors of functional outcome at 3 months.  

 

Table 7Multivariate analysis of factors predicting 3- month functional outcome 

Variable  Odds ratio 95% confidence interval  P value 

Upper limit  Lower limit 

Age 1.022 1.004 1.039 0.014 

Sex 1.152 0.745 1.779 0.525 

Admission NIHSS 1.293 1.240 1.348 0.000 

Hypertension 0.990 0.628 1.559 0.964 

Diabetes mellitus 1.661 1.099 2.513 0.016 

Hyperlipidemia 0.922 0.613 1.385 0.694 

CAD 0.642 0.384 1.073 0.091 

Valvular heart disease 0.840 0.344 2.050 0.702 

Large vessel 

atherosclerosis 

0.992 0.537 1.831 0.979 

Cardioembolic 1.337 0.673 2.658 0.407 

Rate of thrombolysis 5.472 3.001 9.975 0.000 
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Discussion 

Our study provides insights into sex differences in risk factor profile, clinical 

presentation, stroke subtype, treatment and outcome in 742 acute ischemic stroke patients 

admiited in comprehensive stroke care centre at a tertiary care hospital in south India during 

a four year time period(2014-2017).We analysed 492 males and 250 females and observed 

that women are older than males at the time of stroke, had hyperlipidemia and valvular heart 

disease more frequently compared to males. Coronary heart disease, smoking  and 

alcoholism were more frequent in males. Stroke subtype classification showed that large 

vessel atherosclerosis was more common in men and cardioembolic strokes were more 

common in women.Women suffered more severe strokes,had higher inhospital mortality and 

worse 3 month functional outcomes compared to men. Age, admission NIHSS, diabetes 

mellitus and rate of thrombolysis were observed as significant predictors of functional 

outcome at 3 months on multivariate analysis. 

The mean age of the study population in our study was 59.9 + 12.9 years which was 

slightly younger than the study population in prior studies from Europe and Canada 

(68)(69)(70)but slightly older than mean age (58.3+14.7 years) observed in an Indian 

multicentre hospital-based study from 5 high-volume academic tertiary hospitals including 

our hospital (71) which has a similar proportion of males to females as our study(66.3% 

males vs 67.2%males).Women with stroke are slightly older than males at the onset of stroke 

which is in line with other studies from both India and western countries(72)(68)(69)(70). 

This can be explained by greater increase in stroke risk in females after menopause due to 

loss of protective estrogen effect and increase in risk factors with increasing age.  

With regard to risk factors, women were found to have hyperlipidemia (58.6% vs 
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39%, P=0.00) and valvular heart disease (12.8% vs 4.1%, P=0.00) in comparison to males. 

This is in contrary to a study from Canadian stroke registry, where hyperlipidemia is more 

common in males (69). But our observations were similar to an Indian study, in which they 

noticed higher prevalence of hyperlipidemia (20.3% versus 16.5%; p=0.04) and rheumatic heart 

disease (5.2% versus 2.6% ; p=0.004) in women compared to men (72). Wang et al reviewed 21 

studies of patients with rheumatic heart disease(RHD) and stroke and found that 3.4–23.2% 

of stroke patients in Asia have RHD while only 1.8–2.0% of patients in Europe and America 

were diagnosed with RHD over the past three decades (37). The reason for higher prevalence 

of valvular heart disease in our population can be attributed to higher frequency of rheumatic 

heart disease due to streptococcal infection in Indian subcontinent compared to Western 

population.  

Men were found to have significantly higher prevalence of coronary artery disease 

which is similar to prior studies (68)(69).Nonvalvular atrial fibrillation was more common in 

men in our study. This is in contrast to prior studies from West and China ,where women had 

atrial fibrillation more frequently (68)(69)(73)(49)(74).  

Men had higher prevalence of smoking and alcoholism in our study, which was 

statistically significant. This was comparable with many prior studies (49)(9)(68)(69)(73) and 

similar to observations made in Ludhiana stroke registry showing higher alcohol intake (24% 

vs 0.6%; P<0.0001) and smoking (11.4% vs 0.9%; P<0.0001) in men. 

Diabetes mellitus with poor glycemic control was found to be higher in women but it was 

not significant statistically.We did not observe statistically significant gender differences in 

hypertension, peripheral artery disease, past history and family history of stroke, although some 

studies have shown that hypertension is more common in women whereas diabetes mellitus and 

peripheral artery disease are more common in men (75)(68)(69)(72).  
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 Women were found to have more weakness, aphasia, confused behavior and seizures at 

presentation while men were more likely to present with vertigo, ataxia and  visual disturbances 

but none of these were found to be statistically significant. No differences were found for 

numbness and headache.Numerous studies have shown significant gender differences in clinical 

features at presentation.Some of these findings coincide with our study while others do not. In 

our study, men had more posterior circulation strokes compared to women, which can explain 

higher prevalence of vertigo,ataxia and visual symptoms in men than women. Women had more 

anterior circulation strokes which explain increased presentation with weakness, aphasia and 

confusion and this is in agreement with prior studies (68)(69). 

Our findings were not coinciding with previous studies which have stated that non-

traditional stroke symptoms of pain and altered level of consciousness were more common in 

women and traditional symptoms of weakness, aphasia and facial weakness were more common 

in men(42)(7). 

We have found that women suffered more cardioembolic strokes compared to men 

according to TOAST classification. Similar observations were made in prior studies from 

Europe(12)(9) which stated that higher frequency of atrial fibrillation in older women was 

responsible for high percentage of cardioembolic strokes. But in our study, the higher prevalence 

of rheumatic heart disease which contributed to 32.4% of total cardioembolic strokes in females 

appears to be the major contributing factor. The prevalence rate of rheumatic heart disease in our 

study group is 4.6% of the entire study population which is similar to the prevalence rate of 5.6% 

observed in Indo-US Collaborative Stroke Project—a multicentre hospital-based study(71). In 

contrast to above studies,a study from America found no sex difference in TOAST 

classification(47). Men suffered more atherothrombotic strokes in our study which is congruent 

with the higher frequency of well known atherosclerotic risk factors (smoking and peripheral 

artery disease) and this male preponderance of large artery atherosclerosis is reported in other 
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studies (76)(9).There was no significant difference in occurence of lacunar strokes in our study 

which is in contrast to prior studies which showed higher frequency in males(12)(9).This can be 

explained by the absence of significant gender difference in prevalence of hypertension and 

diabetes in our population which are major determinants for lacunar stroke.No studies on gender 

differences in stroke subtypes are available from India. 

Women suffered more severe strokes compared to men, depicted by higher NIHSS score 

at admission in our study and this was statistically significant.Several studies have confirmed this 

finding of severe NIHSS in women compared to men at admission (77)(78). Two studies have 

found little or no significant sex difference in stroke severity in contrary to our observation 

(79)(49).This increased stroke severity may be partly explained by higher prevalence of 

cardioembolic strokes in women with increased clot burden. 

Our study did not show statistically significant difference in the time interval from stroke 

onset to thrombolysis between sexes. Studies have shown gender disparity in access of patients to 

acute stroke care with women 10% less likely to be admitted to the hospital within the first 3 h of 

stroke onset than men (14)(80). After reaching hospital, few studies have shown delay in door to 

needle times in women compared to men (81) while few do not(82). An Indian study on factors 

delaying arrival to hospital in acute stroke did not find significant correlation between sex and 

delay in arrival (83).  

Most studies have shown that women are less likely to receive alteplase than are 

men(52)(82)(53). A Canadian hospital based study has observed significantly low rate of 

thrombolysis in women compared to men (5%vs 9%, P<0.001)(82). Similar difference is 

observed in a study from Pakistan (84) in which 81% of patients receiving thrombolysis were 

male. In contrast to the above studies, rate of thrombolysis was similar between sexes (17.8%vs 

16.8%, P=0.82) in our study. Reasons for this disparity might be higher literacy rate of Kerala 

population with increased stroke awareness,early detection of stroke symptoms leading to early 
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access to treatment. 

 Symptomatic intracerebral hemorrhage(SICH) was significantly higher in males 

compared to females in our study(14.7% vs 0%, P=0.005). This is similar to findings from SITS-

ISTR cohort of patients receiving intravenous thrombolysis in which they found male sex to be 

independently associated with a higher risk of SICH on multivariate analysis and gave the 

possible explanation that men were more likely to be treated with Aspirin before the index stroke 

and weighed more than women(85). But, a large European multicenter cohort study showed that 

symptomatic intracranial hemorrhage rates were similar between women and men(86). Similar 

rates of SICH in men and women were observed in a single centre prospective observational 

study from India (87). 

Poststroke outcomes are poorer for women compared to men.We found higher modified 

rankin scale(mRS) at discharge, higher inhospital mortality and statistically significant higher 

mRS at 3 months follow up in women in our cohort. This is a consistent feature of several studies 

from Europe (9)(88)(43)(44), North America (46)(89) and from China (90) which concluded that 

women have less favourable outcomes after stroke than do men. The reasons for this might be 

older age, greater stroke severity, and higher rate of in-hospital medical complications in women 

compared to men. Surprisingly, a study of first ever ischemic stroke patients from India showed 

no significant gender differences in stroke outcome(72). 

In our study,on multivariate analysis, age, admission NIHSS, Diabetes mellitus and 

rate of thrombolysis were identified as significant predictors of functional outcome at 3 

months. This is similar to the results from multicentre hospital based study from India in 

which age, NIHSS, diabetes mellitus, and small-artery occlusion subtypes were observed as 

independent predictors of 90-day outcome(71). In a systematic review of 27 studies reporting 

multivariable models to predict functional outcomes after stroke, age, NIHSS, previous 
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stroke were found as significant predictors of outcome(91). Age and admission NIHSS were 

independent predictors of 3 month functional outcome from a single centre study from 

Thailand(92) and in a chinese prospective hospital based  study(93).The study from Hospital 

based stroke registry from Australia showed that baseline stroke severity(admission NIHSS) 

is an independent predictor of overall functional outcome,in-hospital placement,and mortality 

post-stroke(94).In a retrospective study from Chinese multicentre stroke registry, older 

age,stroke severity,high total cholesterol levels and fasting glucose levels were identified as 

risk factors for dependency 3 months after stroke(95). Our findings are similar to those of 

above studies. 

 

Strengths of our study: 

Large sample size with inclusion of patients over 4 year period. Hospital based study 

with 3 month follow up data available for assessing outcome after discharge . NIHSS and 

mRS have been assessed by people who are certified. 

Limitations of our study : 

 Our study had certain limitations. Being a retrospective single centre hospital based 

study,  our study results cannot be extrapolated to the general population. Being a comprehensive 

stroke care centre, minor strokes are not admitted and are evaluated and managed on an 

outpatient basis, so our study cohort cannot fully represent stroke population at large. 
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Conclusion 

 Our data provides insights about the sex differences of stroke in India. 

 With regard to stroke subtype, we found large vessel atherosclerosis to be more common 

in men and cardioembolic strokes more in women. 

 Our study showed that women suffered more severe strokes,had higher inhospital 

mortality and worse 3 month functional outcomes compared to men.  

 On multivariate analysis, age, admission NIHSS, diabetes mellitus and rate of 

thrombolysis were observed as significant predictors of functional outcome at 3 months.  

 In view of very few studies available studying  gender differences in ischemic stroke 

from India, identification of these differences has implications in planning treatment and 

prevention strategies. 
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Annexure 1 

Proforma for cases 

 

I. DEMOGRAPHICS    

1.1. Name of the patient  

1.2. Hospital Number   

1.3.  Age  

1.4. Sex 1.Male 2.female  

1.5. Date of admission  

1.6. Date  & Time of symptom 

onset 
 

1.7. Address & Phone number  

2. RISK FACTORS (1=YES, 

2=NO) 

  

2.1. Hypertension  

2.2. Diabetes mellitus  

2.3 Current smoking  

2.3a Ex smoker  

2.3b Tobacco chewing  

2.3c Drug addiction  

2.3d Alcoholism  

2.4. Coronary artery disease  

2.5a Valvular heart disease  

2.5b Prosthetic valve  

2.5c Sick sinus syndrome  

2.6. Congestive heart failure  

2.7. Peripheral vascular disease  

2.8. Hyperlipidaemia  

2.9. Atrial fibrillation  

2.1.1. History of prior stroke  

2.1.2. History of prior TIA  

2.1.3. History of migraine  

2.1.4. Known carotid disease  

2.1.5. Patients on treatment- 

1.ASA 2.Plavix 3.Aggrenox 

4.coumadin5.statins 

 

2.1.6. History of DVT  

2.1.7. Family history of 

stroke/CAD (first degree 

relatives) 
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3. SYMPTOMS (1=YES,2=NO) 

  

3.1. Visual disturbances  

3.2.  Weakness  

3.3. Numbness/paresthesia  

3.4. Speech disturbances  

3.5. Vertigo  

3.6. Ataxia  

3.7. Confusion  

3.7a. Loss of consciousness  

3.8. Headache  

3.8a Neck pain  

3.9. Seizures  

3.9.1 Duration of symptoms if 

TIA 
 

3.9.2 Number of TIAs before 

admission 
 

4. CLINICAL 

EXAMINATION(1=YES,2=NO) 

  

4.1. Pulse rate  

4.2. Blood pressure at ER   

4.3. Bruit  

4.4. Weakness  

4.5. Numbness  

4.6. Cerebellar signs  

4.7. Aphasia  

4.8. Dysarthria  

4.9. Hemianopia  

4.9a. Central retinal artery 

occlusion 
 

4.9.1. Hemispatial neglect  

4.9.2. Final impression  

4.9.3 NIHSS at admission  

4.9.4. NIHSS at 24hours  

4.9.5. GCS on admission  

4.9.6. mRS prior to stroke  

4.9.6a. mRS at stroke onset  

4.9.7. ABCD score in patients with 

TIA 
 

5. INVESTIGATIONS   

5.1. Blood glucose in ER  

5.2. Fasting lipid profile   

5.3. ECG  

5.4. ECHO - Trans thoracic  
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5.5. ECHO- Transesophageal  

5.6. Holter monitoring  

5.7. ANA  

5.8. Rheumatoid factor  

5.9. Homocysteine  

5.10. APLA  

5.11. Prothrombotic work up  

6.DIAGNOSTIC IMAGING   

6.1. CT scan  

6.2. CT angio neck  

6.2.1 CT perfusion  

6.3. MRI scan  

6.3.1 MR perfusion  

6.4. MRA neck  

6.4.1. MRA intracranial  

6.5. Carotid Doppler  

6.6. DSA  

6.7. Stroke subtype  

6.8. Arterial territory  

7.THROMBOLYSIS   

7.1.  

 

If thrombolysed 1.Yes 2.No  

7.2. If yes 1.intravenous 

2.intraarterial 3.Bridging 
 

7.3. If SICH after tPA 1.Yes2.No  

8. TREATMENT AT 

DISCHARGE (1=YES, 2= NO) 

  

8.1. Aspirin  

8.2. Clopidogrel  

8.3. Warfarin  

8.4. Statins  

8.5. Antihypertensives  

8.6. Newer  Anticoagulant  

8.7. Carotid endarterectomy  

8.8. Carotid stenting  

8.9. Hemicraniectomy  

8.10. PFO closure  

8.11. Moya- Moya 

Revascularization 
 

9. OUTCOME   

9.1. Date of discharge  

9.2. Final diagnosis  

9.3. Outcome at discharge  

9.4. Date of new ischemic event  

9.5. NIHSS at discharge  
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9.6. mRS at discharge  

9.7. Complication in hospital  

9.8. If died, cause of death  

9.9. Outcome at 3 month  

9.10. mRS at 3 months   

9.11. NIHSS at 3 months  

9.12. If died, cause of death   
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Annexure 2 

 NIHSS scale 
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Annexure 3 

mRS score 
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Annexure 4 
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AF Atrial fibrillation 

ADL Activities of daily living 

DALY Disability adjusted life years 

ECG Electrocardiogram 

GCNKSS Greater Cincinnati–Northern Kentucky Stroke Study 

HDL High-density lipoprotein 

HERMES Highly Effective Reperfusion evaluated in Multiple Endovascular 

Stroke Trials 

LVAD Large vessel atherosclerotic disease 

LDL Low-density lipoprotein 

mRS Modified Rankin scale 

NIHSS National Institutes of Health Stroke Scale 

QOL Quality of life 

RHD Rheumatic heart disease 

TOAST Trial of Org 10172 in Acute Ischemic Stroke 

tPA Tissue Plasminogen activator 

TIA Transient Ischemic Attack 

WHI Women’s Health Initiative 

 

 

Annexure 5    
List of Abbreviations 
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