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ABS TRACT  
 

 

BACKGROUND 

Every year, more than 33 million people worldwide experience an acute stroke. 

ischemic stroke is caused by loss of blood supply to brain tissues due to sudden 

occlusion of arterial system by an embolus or a thrombus. Non-modifiable risk 

factors are age, sex & genetic factors whereas modifiable ones include hypertension, 

diabetes, smoking, tobacco chewing, dyslipidaemia, obesity, cardiac disease etc. Aim 

of the present study is to evaluate & compare the presence of various risk factors of 

ischemic stroke among males & females. 

 

METHODS 

The study was conducted at BRD Medical College, Gorakhpur, during the academic 

year 2019-2020. All patients with ischemic stroke on CT Head & age >18 years were 

included in this cross-sectional study. Detailed history including age, addictions, 

comorbidities (diabetes, hypertension), previous stroke history & compliance to 

treatment was taken. A short neurological & laboratory examination was performed 

in each patient. 

 

RESULTS 

In this study, a total of 100 patients was included out of which 57 were male & 43 

were female. The mean age of stroke was 64.82 years [males-65.62 years, females-

63.5 years]. The most common risk factors responsible for ischemic stroke was 

hypertension- 52% [males- 50.4%, females- 53.57%]. Other risk factors were 

diabetes- 28% [males- 29%, females- 25.6%], cardiac disease-13% [males-8.8%, 

females-18.6%], dyslipidaemia-12.3% in males & none of females. Smoking & 

tobacco chewing were more common among males (54.4% each). Dyslipidaemia & 

tobacco use was significantly associated with ischemic stroke in male patients. 

 

CONCLUSIONS 

There is increasing incidence of acute ischemic stroke which is directly related to 

modifiable risk factors like dyslipidaemia, smoking & tobacco use in male patients. 

Advanced age is strongly related to acute stroke in both males & females. 

Hypertension is the commonest risk factor overall for ischemic stroke. 
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BACK GRO UND  
 

 

 

Stroke affects 33 million individuals worldwide every year.1 

According to 2012 data, stroke remained the third leading 

cause of death & also the third leading cause of DALY 

(Disability Adjusted Life Years) lost due to premature 

mortality.2 Differences between men & women in relation to 

stroke are increasingly being recognized. The difference in 

physiology between males & females may underlie some of 

the variations in gender seen in stroke. WHO defines Stroke 

as “The Rapid development of clinical signs & symptoms of a 

focal neurological disturbance lasting for more than 24 hours 

or leading to death with no apparent cause other than 

vascular origin.”3 When the focal neurological deficits last 

only for a short period of time (usually less than an hour), 

this is called a transient ischemic attack (TIA). Stroke may be 

due to ischemia or haemorrhage.  ischemic stroke can be 

further divided into what have been referred to as etiologic 

subtypes, or categories thought to represent the causes of the 

stroke: cardioembolic, atherosclerotic, lacunar, other specific 

causes (dissections, vasculitis, specific genetic disorders, 

others) and strokes of unknown cause. Occurrence of stroke 

leads to a lot of physical disability and also cognitive and 

behavioural impairment. 

Ischemic Stroke is caused by loss of blood supply to brain 

tissues due to sudden occlusion of arterial system. The 

occlusion may be due to emboli or thrombus. ischemic stroke 

is responsible for around 50-85% of all strokes worldwide.4 

Stroke in women is a growing public health concern. Women 

have a higher lifetime risk of stroke,5 are more likely to 

experience recurrent stroke & also a higher post stroke 

mortality, rate of disability, depression & dementia compared 

to men.6-9 This has been attributed to their highest life 

expectancy, consistent with the fact that age is the strongest 

independent risk factor for stroke & also a negative predictor 

for clinical outcome5. Cohort studies indicate that women & 

men have differences in risk factor profiles,9-11 acute stroke 

presentation10-12 & stroke aetiology.13 Recent research has 

also suggested that, among first-ever stroke patients, women 

are more frequently older, are more likely to have 

hypertension, atrial fibrillation and cardioembolic infarction, 

and experience reduced mortality and length of 

hospitalization.14 

Non modifiable risk factors for stroke include Age, Sex & 

genetic factors. The modifiable risk factors for ischemic 

stroke include Systemic Hypertension, Smoking, Tobacco use, 

Diabetes, Dyslipidaemia, Alcoholism, and Obesity etc. 

 WHO World Health Report-2007 states that15 

 In each year approximately 15 million people suffer 

stroke worldwide. Of these, one third die and another 

one third are permanently disabled. 

 Uncontrolled hypertension contributes to over 12.7 

million strokes worldwide. 

 In developed countries, the incidence of stroke is 

declining –It is mainly due to efforts to lower blood 

pressure and less smoking. However, the overall rate of 

stroke remains high due to the aging of the population. 

 In India, Stroke is potentially the most devastating 

consequence of vascular disease, causing serious 

long‐term disability and incurring extremely high 

medical, emotional and financial costs. 

 Due to paucity of data studies concerning stroke patients 

in this region, this study has been done to evaluate the 

prevalence of various risk factors in males & females 

presenting to a tertiary care center in Gorakhpur district. 

 

 
 

ME TH OD S  
 

 

The present cross-sectional study was conducted in Dept. Of 

Medicine, BRD Medical College, Gorakhpur during the 

academic year from 2019-2020 after approval by the 

institutional ethical committee. The study was conducted 

among 100 adult patients (age>18 years) of ischemic stroke, 

both males & females (sample size = 100) admitted to 

Medicine Department. The sample size was taken based on 

the convenience of the study. 

 

 

Inclusion Criteria 

All patients of ischemic Stroke on CT Head & age > 18 years 

were considered for this study. 

 

 

Exclusion Criteria 

Patients with other forms of CVA like SAH/Post-

traumatic/SDH/EDH & CNS infections were not included. 

Patient or their attendants, who did not give consent were 

excluded from the study. 

 

 

A brief history of each patient was taken regarding Age, 

H/O Addictions – Smoking, Alcohol use (frequency/day & no. 

of years), H/O previous Cardiac illness or Coronary event, 

H/O previous stroke, comorbidities like Systemic 

Hypertension & Diabetes Mellitus & compliance to treatment 

was taken. A short examination including general & 

neurological examination was undertaken to assess the GCS, 

focal neurological deficit, cranial nerve involvement, Gait & 

Speech abnormalities. BP, FBS & PPBS was recorded for every 

patient. Weight & Height was recorded. Various routine tests 

were performed on these patients including Complete Blood 

Count, Liver & Renal function tests, Thyroid & Lipid profiles, 

HbA1c, ESR, CRP, Urine-Routine/microscopy, HIV status & 

ECG. Radiological imaging studies included CT Head or MRI 

Brain (if needed) & 2D Echocardiography. Carotid Doppler 

was done in selected patients. 

 

 

Statistical Analysis 

The results were presented in frequencies & percentages. The 

Chi-square test was used to compare categorical variables. 

The p value < 0.05 was considered significant. All the analysis 

was carried out on SPSS 16.0 version. 

 

 
 

 

RES ULT S  
 

 

 

A total of 100 patients – 57 males & 43 females were included 

in the study. The mean age of ischemic stroke overall was 

64.82 years; in males it was 65.62 years while in females it 

was 63.5 years. More than one third (37%) of patients were 
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of 60-70 years of age, followed by 50-60 years (28%), >70 

years (25%) %, <50 years (10%). More than half of the 

patients were males. Advanced age itself is responsible for 

increased number of acute ischemic stroke in both male & 

female patients. [Table 1] 

 
Age in 

Years 

Male Female Total 

No. % No. % No. % 
<50 6 60.0 4 40.0 10 10.0 

50-60 11 39.3 17 60.7 28 28.0 

61-70 26 70.3 11 29.7 37 37.0 

>70 14 56.0 11 44.0 25 25.0 

Total 57 57.0 43 43.0 100 100.0 

Table 1. Age and Sex Distribution of Ischemic Stroke Patients 

 

Hypertension was most common among patients of age 

61-70 years (56.8%) & least common among <50 years 

(40%). Tobacco consumption which was related to duration 

of use was found to be most common in age group >70 years. 

Diabetes was most common among patients of age group 

61-70 years. Stroke in patients with cardiac disease was more 

common among relatively younger patients <50 years (20%). 

There was no significant association of risk factors of 

ischemic stroke with age. [Table 2] 

 

Risk  
Factors 

Age in Years 
Total 

P-
Value 

<50  
(n=10) 

50-60 
(n=28) 

61-70 
(n=37) 

>70 
(n=25) 

No. % No. % No. % No. % No. %  
Hypertension 4 40.0 14 50.0 21 56.8 13 52.0 52 52.0 0.81 

Tobacco 
chewing 

4 40.0 9 32.1 14 37.8 11 44.0 38 38.0 0.84 

Tobacco 
smoking 

4 40.0 11 39.3 15 40.5 12 48.0 42 42.0 0.91 

Diabetes 
mellitus 

2 20.0 8 28.6 13 35.1 5 20.0 28 28.0 0.56 

Cardiac disease 2 20.0 3 10.7 5 13.5 3 12.0 13 13.0 0.89 
Obesity 2 20.0 2 7.1 4 10.8 2 8.0 10 10.0 0.35 

Dyslipidaemia 2 20.0 1 3.6 3 8.1 1 4.0 7 7.0 0.31 

Table 2. Association of Risk Factors of  

Ischemic Stroke Patients with Age 
*Chi-square test 

 

Hypertension was slightly more common among female 

patients (53.5%) than in males (50.4%). Diabetes was more 

common among male patients (29.8%) but for both 

Hypertension & Diabetes, the difference among males & 

females was not statistically significant (p>0.05). Smoking 

(54.4%) & Tobacco Chewing (54.4%) was way more common 

among male subjects with significant association. 

Dyslipidaemia was recorded in 7 male patients & none of 

female patients & thus, the association seemed to be 

statistically significant. (p=0.01) [Table 3] 

 

Risk Factors 
Sex 

P-Value# Male (n=57) Female (n=43) 
No. % No. % 

Hypertension 29 50.9 23 53.5 0.79 
Tobacco chewing 31 54.4 7 16.3 0.0001* 
Tobacco smoking 31 54.4 11 25.6 0.004* 
Diabetes mellitus 17 29.8 11 25.6 0.64 
Cardiac disease 5 8.8 8 18.6 0.14 

Obesity 8 14.0 2 4.7 0.29 
Dyslipidaemia 7 12.3 0 0.0 0.01* 

Table 3. Association of Risk Factors of  

Ischemic Stroke Patients with Sex 

Chi-square test#, *Significant. The percentage of obese was higher among males               
(8 out of 10) than females. 

 

 
 

 

DI SCU S SI ON  
 

 

In this study, the mean age of stroke patients was 64.82 years, 

in males it was 65.62 years 63.5 years in females. Studies by 

Eapen et al16 recorded mean age of stroke as 57 years while 

Naik et al17 recorded it as 58.27 years. Hypertension being 

the commonest risk factor was prevalent in 52% of patients, 

with similar prevalence among males & females. Studies done 

by Naik et al,17 Kay Sin Tan et al18 had recorded 40.66% & 

42.6% patients as hypertensives. The studies conducted in 

India recorded less proportion of hypertensives as compared 

to western literature which may be attributed to lack of 

awareness among rural population regarding Hypertension 

screening & regular checkup in adult patients. 

In this study, 28% of stroke patients were diabetic, this 

proportion was 29.8% among males & 25.6% among females. 

Statistical association with gender with respect to 

Hypertension & Diabetes was insignificant. Framingham 

Cohort Study19 suggested that diabetic women had 3.5 times 

higher risk for stroke compared to non-diabetic women 

whereas diabetic men had 2.1 times the same risk. There was 

a clear cut predilection of Tobacco consumption among male 

patients which was statistically significant both in relation to 

Smoking (p=0.004) & Tobacco Chewing (p=0.0001). Our 

study correlates with Donnan                   et al20 where smoking 

was one of the strongest risk factors for ischemic stroke. 

Meta-analysis done by Shinton R et al21 observed the same 

results. 

Dyslipidaemia as a risk factor was present only in 7 males 

with significant association among males (p=0.01). Prior 

study done by Eapen et al showed 17% of patients with 

dyslipidaemia in stroke. Association of ischemic stroke with 

presence of Cardiac disease was more prevalent among 

females (18.6%) than males (8.8%). The cardiac diseases 

included Rheumatic Heart Disease with Mitral Stenosis, 

Dilated Cardiomyopathy & Severe LV Dysfunction. Rheumatic 

Mitral Stenosis was the most common cardiac disease leading 

to ischemic stroke (38.5%, 5 out of 13 patients). Obesity was 

more common among males (14.7%) than females (4.7%). 

Difference between males & females in the predictors of 

overall risk of ischemic stroke are of growing importance. 

Given that women have a higher lifetime risk for stroke & 

account for more than half of all stroke deaths, gender-

specific factors merit investigation & may help to target 

public health interventions. 

 

 
 

 

CONC LU S ION S  
 

 

 

Men & women differ in their risk with respect to various 

predictors of ischemic stroke including age, hypertension, 

diabetes, cardiac disease, hormonal changes, tobacco & 

alcohol use, dyslipidaemia, obesity & others. In this study, 

there exists a significant statistical association between 

dyslipidaemia, smoking & tobacco chewing with male sex in 

patients of ischemic stroke. Further research is warranted in 

each of these areas to better understand the complexities of 

the effect of sex on ischemic stroke risk, aetiology & 

progression. 
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