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Abstract 
Stroke is the leading cause of adult disability, second leading cause worldwide.  A hospital based observational 

study was carried out in Department of Medicine, Comilla Medical College Hospital, Comilla. One hundred 

adult stroke patients were included in this study. There is no significance of mean age between ischemic and 

hemorrhagic group. Severe hypertension 52.0% in hemorrhagic and 28.0% in ischemic stroke group. Smoking 

was significantly more in ischemic stroke patients compare to hemorrhagic stroke. Obese patients were 

significantly more in ischemic stroke group. Smoking shows to be in favor of IS where high blood pressure is 

closely related to HS. The improvement of functional outcome up to 3 months was significantly greater with HS. 
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I. Introduction 
Stroke is a major cause of death and disability worldwide

1
 and not only increase mortality and 

morbidity but also put a great economic burden on the society. Patients who survive each year, 31% 

require assistance in activities of daily living, 20%require assistance in walking and 16% require 

institutional care
2
.After coronary artery diseases and cancer, stroke in the third commonest cause of death in 

the developed countries. Mortality from stroke varies between populations around the world, but whether 

these differences are due to genetic or environmental factors is not clear. Stoke is defined as the rapidly 

developing symptoms and /or signs of focal loss of cerebral function with no apparent cause other than the 

vascular origin
3
. Due to faster life style and rapid urbanization incidence of stroke is gradually increasing. 

But improve management strategy of stroke decline the death rate markedly. Most of the development in 

stroke management occurred in developed world.
4-5 

The total burden of stroke on the community is 

probably underestimated in epidemiological studies because many people have episodes of asymptomatic 

stroke
6
. As in United State of America possibly more then 9,000000 each year-seen to have clinically 

silent but MR imaging detectable tissue ischemia
7
. Stroke is a clinical diagnosis made on the characteristics 

temporal profile of neurological symptoms and signs as exemplified by the World Health Organization 

definition "rapidly developing clinical signs of (focal or global) disturbance of cerebral function with 

symptoms lasting 24 hours or longer leading to death with no apparent cause other then vascular origin. 

This definition includes subarachnoid hemorrhage but exclude subdural hematoma and hemorrhage of 

infarction caused by infection or tumor
8
. So the main pathological types of stroke are cerebral infarction, 

primary intra-cerebral hemorrhage and subarachnoid hemorrhage. In developed countries, about 85 to 90% 

of strokes are due to cerebral infarction and 10 to 15% due to intracranial hemorrhage
9
. 

Infarction may be due to thrombosis and embolic phenomenon while hemorrhage is mostly due to 

aneurysms or hypertensive bleed. Usually the hemorrhage is very sudden in onset and cerebral 

infarction has gradualonset.
10

To make a diagnosis of stroke, a detailed history and thorough clinical 
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examination is mandatory followed by computerized tomography (CT) scan of the brain for 

confirmation
11

. CT scan is preferable to magnetic resonance imaging (MRI) in the acute stage because 

MRI does not easily detect intracranial hemorrhage within the first 48 hours after a bleeding episode
12

. 

Hypertension is a major risk factor for stroke that is usually associated with other risk factors such as 

smoking, obesity, previous history of stroke of TIA, myocardial infarction, angina, atrial fibrillation, 

history of contraceptive pills used by women and alcohol intake
13-15

. Up to 50% of strokes may be 

attributable to elevated blood pressure and hypertension is the most important modifiable risk factor for 

stroke.
16 

The risk of the stroke has been shown to have direct relationship to elevation of both systolic and 

diastolic blood pressure in men and w omen of all ages; the strongest association being with systolic 

blood pressure. The risk of stroke is increased by about 25% with each 10 mm of Hg rise in systolic blood 

pressure and with diastolic blood pressure of more than 110 mm of Hg; risk is 15 times more than of 

individual with less than 80 mm of Hg. The factors responsible for the inadequate level of blood pressure 

control include treatment resistant high blood pressure; recent start of drug therapy, patient's 

noncompliance with treatment, and suboptimalcare
17

.Adequate control of blood pressure is a cornerstone of 

stroke prevention. Forty five percent of all strokes, among subjects with treatment for hypertension, 

might be attributed to uncontrolled bloodpressure
18

. High and low blood pressure levels are common 

following acute stroke, with up to 60% of patients being hypertensive ( systolic blood pressure > 160 mm 

Hg) and nearly 20% having relative hypotension ( systolic blood pressure <140 mm Hg), within the first 

few hours of the event, both conditions being associated with an adverse prognosis.
19 

 

II. Methods 
It was a observational cross-sectional study conducted in the Department of Medicine, Comilla Medical 

College Hospital, Comilla from January 2018 to June 2018. One hundred adult hypertensive stroke patient with 

first ever stroke were evaluated during the study period. A semi-structured questionnaire was developed. The 

questionnaire was developed using the selected variables according to the specific objectives. The questionnaire 

contained questions related to: 1) socio-demographic characteristics, and 2) illness characteristics and other 

relevant information. A check list section was also developed. Prior to original data collection, a pre-test session 

was conducted. Necessary modification was done before finalized the questionnaire. Variables were age, sex, 

occupation, income, diabetes mellitus, dyslipidaemia, smoking, obesity and stroke. All data were recorded 

systemically in preformed data collection form and quantitative data were expressed as mean and standard 

deviation and qualitative data as frequency distribution and percentage. All statistical analysis was done by 

using SPSS-22 version. All p values <0.05 considered as statistically significant (95% confidence limit).  

  

III. Results 
Table-1: Age group distribution among patients. 

Age Group Ischemic Stroke 

(n=50) 

No. (%) 

Hemorrhagic Stroke 

(n=50) 

No. (%) 

P value  

Below 45 10 (20%) 15 (30%) 

 
45-55 18 (36%) 20 (40%) 

56-65 16 (32%) 12 (24%) 

Above 65 6 (12%) 3 (6%) 

Total 50 (100%) 50 (100%)  

Mean±SD 55.1±8.45 57.41±10.31 0.223ns 

p value reached from Unpaired student t-test, s= significant  

 

Table 1 show that the highest number of Ischemic stroke 18(36%) and Hemorrhagic 20(40%) stroke 

patients found in 45-55 age group. The lowest 6(12%) Ischemic and 3(6%) Hemorrhagic in above 65 age group. 

Mean±SD age 55.1±8.45 in ischemic stroke group and 57.41±10.31 in hemorrhagic stroke, there is no 

significance of mean age between ischemic and hemorrhagic group.  
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Figure-1: Sex distribution among the stroke patients. 

 
Chi-square test, p = 0.294 (not significant)  

 

In figure 1 showed that, Among Ischemic group, male were 30(60%) and female were 20(40%). In 

Hemorrhagic group male were 35(70%) and female were 15(30%). 

 

 

Table-2: Level of blood pressure with stroke patients. 
Level of blood pressure (mm/Hg) Ischemic Stroke 

(n=50) 

No. (%) 

Hemorrhagic Stroke 

(n=50) 

No. (%) 

p value  

Mild 130-(139/85-89) 9(18.0%) 17(34.0%) 

0.038s Moderate (160-179/100-109) 15(30.0%) 19(39.0%) 
Severe >180/>110 26(52.0%) 14(28.0%) 

Total 50(100.0%) 50(100.0%)  

p value reached from Chi-square test, s= significant  

 

Among study subjects, severe hypertension 26(52.0%) in hemorrhagic and 14(28.0%) in ischemic 

stroke group. Moderate hypertension 15(30.0%) Hemorrhagic and 19(38%) Ischemic stroke patients had 

moderate hypertension. The association between two groups were statistically significant (p=0.038).  

 

Table -3: Smoking status stroke patients. 
Smoking  Ischemic Stroke (n=50) 

No. (%) 

Hemorrhagic Stroke (n=50) 

No. (%) 

P value 

Yes  40(80.0%) 29(58.0%) 
0.017s 

No  10 (20.0%) 21(42.0%) 

Total 50 (100.0%) 50(100.0%)  

p value reached from Chi-square test, s= significant  

 

Table 3 shows that among the Ischemic stroke patients 40(80%) were found smoking history and 

10(20%) didn’t have habit of smoking. Among Hemorrhagic stroke patients 29(58%) had smoking habit and 

21(42%) didn’t have. Smoking was significantly more in ischemic stroke patients compare to hemorrhagic 

stroke.  

 

Table -4: Obesity status among stroke patients 
Obesity  Ischemic Stroke (n=50) 

No. (%) 

Hemorrhagic Stroke (n=50) 

No. (%) 

P value 

Obese  8(16.0%) 2(4.0%) 
0.04s 

Non Obese  42 (84.0%) 48(96.0%) 

Total 50 (100.0%) 50(100.0%)  

p value reached from Chi-square test, s= significant  
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Among the Ischemic stroke patients, 8(16.0%) had obesity and 42(84.0%) had no obesity. On the other hand, 

among hemorrhagic stroke patients 2(4.0%) had obesity and 48(96.0%) had no obesity. Obese patients were 

significantly more in ischemic stroke group.   

 

                                Table-5: Comparison of blood pressure between two groups (n=100) 
              Variables  Ischemic Stroke 

(n=50) 

Mean±SD 

Hemorrhagic Stroke 

(n=50) 

Mean±SD 

p value  

SBP 142.35 ± 22.10 154.76 ± 28.67 0.017s 

DBP 84.59 ± 25.24 94.23 ± 18.75 0.032s 

p value reached from Unpaired student-t test, s= significant  

 

Table 5 shows that the mean (±SD) of SBP and DBP 142.35±22.10, 84.59±25.24 in ischemic stroke 

patients and 154.76±28.67, 94.23±18.75 in hemorrhagic stroke patients. Mean SBP and DBP significantly 

increased in hemorrhagic stroke patients compare to ischemic stroke (p<0.05).  

 

Table-6: Comparison of lipid profile between two groups (n=100) 
Variables  Ischemic Stroke (n=50) 

Mean±SD 

Hemorrhagic Stroke (n=50) 

Mean±SD 

p value  

TG 4.68 ± 1.24 4.70 ± 1.06 0.931ns 

TC 1.71 ± 1.18 1.75 ± 1.26 0.866ns 

HDL 1.15 ± 0.33 1.26 ± 0.36 0.114ns 

p value reached from Unpaired student-t test, ns= not significant  

 

Table 6 shows that the mean (±SD) of TG, TC, HDL among the Ischemic stroke patients were 

4.68±1.24, 1.71±1.18, 1.15±0.33 and Hemorrhagic stroke patients were 4.70±1.06, 1.75±1.26 and 1.26±0.36 

respectively. There is no significant difference of lipid profile between ischemic and hemorrhagic stroke patients  

  

Table-7: Distribution of Hypertensive and Ischemic stroke patients according to temporal profile. 
Type of stroke  Ischemic Stroke (n=50) 

No. (%) 

Hemorrhagic Stroke (n=50) 

No. (%) 

P value 

Complete stroke  48 (96.0%) 40 (80.0%) 
0.013s 

Evolving stroke  2(4.0%) 10 (20.0%) 

Total  50(100.0%) 50(100.0%)  

p value reached from Chi-square test, s= significant  

 

Table 7 shows that in Hemorrhagic group complete stroke were 48 (96%) and evolving stroke were 

02(4%) patients. In Ischemic group complete stroke were 40(80.0%) and evolving stroke 10(20%). Temporal 

profile were significantly difference between ischemic and hemorrhagic stroke patients.    

 

IV. Discussion 
In this study, the maximum number of Ischemic 18(36%) and Hemorrhagic 20(40%) stroke patients 

found in 45-55 age group. Mean age 55.1±8.45 in ischemic stroke and 57.41±10.31 in hemorrhagic stroke 

patients. In some other studies, the mean age of patients was 54.5+9.66 years with a range of 17-75 years
20

. 

Stroke in people under 45 years of age is less frequent than in older populations but has a major impact on the 

individual and society
21

. In the present study, in Ischemic group male were 30(60%) and female were 20(40%). 

In Hemorrhagic group male were 35(70%) and female were 15(30%). It can be compared with another study. 

Out of 47 patients 21 were males and 26 females were found in that study
20

. Female patients were globally older 

than male patients at stroke onset
22

. The age-adjusted incidence of lacunar infarction (3.8 per 1000 person-years 

for men and 2.0 for women) was higher than that of atherothrombotic infarction (1.2, 0.7) and cardioembolic 

infarction (1.3, 0.5) in both sexes
23

. In present study, severe blood pressure 24(52.0%) in hemorrhagic and 

14(28.0%) in ischemic stroke group. Moderate blood pressure 15(30.0%) Hemorrhagic and 19(38%) Ischemic 

stroke patients had moderate blood pressure. The association between two groups were statistically significant 

(p=0.038).  In a study, hypertension and family history of hypertension were the significant factors associated 

with hemorrhagic stroke versus ischemic stroke
24

. In another study, three hundred and forty-eight patients (67%) 

had hypertension and of these, 250 had first ever stroke at the time of admission
25

. Cerebral hemorrhage is more 

common in hypertensive stroke patients as compared to cerebral infarction and hypertension is most common 

modifiable risk factor for stroke found in another study
26

. Hypertension was the most common risk factor, 

followed by ischemic heart diseases and diabetes mellitus
20

. In one study it was mentioned that, every 3rd 

person above age of 45 years had hypertension
27

. It was found that among the Ischemic stroke patients 40(80%) 

were found smoking history and 10(20%) didn’t have habit of smoking. Among Hemorrhagic stroke patients 
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29(58%) had smoking habit and 21(42%) didn’t have. Smoking was significantly more in ischemic stroke 

patients compare to hemorrhagic stroke. In a study, smoking, drinking, kidney diseases and lower HDL-C were 

the significant factors contributing to ischemic stroke in man
25

. Young patients had a much higher proportion of 

smoking and drinking than middle aged
22

. Smoking and alcohol consumption favored HS, whereas age, sex, and 

hypertension did not herald stroke type was found in another study
27

.  It is found that among the Ischemic stroke 

patients 8(16%) had obesity and 42(84.0%) had no obesity. Among Hemorrhagic stroke patients 2(4.0%) had 

obesity and 48(96%) had no obesity. Obese patients were significantly more in ischemic stroke group.  It can be 

compared with another study. Our finding was similar to that of other research in China.
20

 In the risk factors, the 

prevalence of obesity was inappreciable (9.44% in ischemic patients and 1.97% in hemorrhagic patients) and it 

was more contributive in ischemic patients
26

. Obesity was the significant factors for females with ischemic 

stroke
25

. It was found that the mean the mean (±SD) of SBP and DBP 142.35±22.10, 84.59±25.24 and 

Hemorrhagic stroke patients were 154.76±28.67, 94.23±18.75 respectively. Mean difference of SBP and DBP 

between ischemic and hemorrhagic stroke were statistically significant (p<0.05). Zhand et al.
24

 reveals in a 

study, elevated SBP, elevated DBP was significant decreased in hemorrhagic stroke patients compare to 

ischemic stroke.  In present study the mean (±SD) of TG, TC, HDL among the Ischemic stroke patients were 

4.68±1.24, 1.71±1.18, 1.15±0.33 and Hemorrhagic stroke patients were 4.70±1.06, 1.75±1.26 and 1.26±0.36 

respectively. There is no significant difference of lipid profile between ischemic and hemorrhagic stroke 

patients. In a large cohort of elderly patients,
21

 low triglycerides levels were associated with an increased risk of 

hemorrhagic stroke. In East China, a low level of HDL was much more closely related to ischemic stroke risk 

(OR=1.535)
23

. In a study, hypercholesterolemia was found the significant factors for females with ischemic 

stroke
24

. The present study shows that in Hemorrhagic group complete stroke were 48 (96%) and evolving 

stroke were 02(4%) patients. In Ischemic group complete stroke were 40(80.0%) and evolving stroke 

10(20.0%). In one study, of the patients 3993 (10.1%) had Hemorrhagic Stroke. Stroke severity was almost 

linearly related to the probability of having HS (2% in patients with the mildest stroke and 30% in those with the 

most severe strokes)
28

. Virtually every one was (88) displayed complete stroke
26

. 

 

V. Conclusion 
The present comparative study shows smoking and other risk factor (obesity and lipid profile) to be in 

favor of HS as compared to IS, whereas presence of diabetes, atrial fibrillation, previous myocardial infarction 

and previous stroke disfavors the likelihood of HS. High blood pressure is closely related to hemorrhagic stroke.  

The improvement of functional outcome up to 3 months was significantly greater with HS.  
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