
Introduction:

Stroke is usually characterized by rapid onset of

focal neurological deficit due to infarction or

hemorrhage lasting more than 24 hours1. The

definition of stroke is clinical. Laboratory studies

including brain imaging are used to support the

diagnosis2. It is a major cause of death and

disability worldwide3. Recently a study was

published in Prothom Alo, a leading daily

newspaper of Bangladesh which states that stroke

is the first cause of adult death in Bangladesh.

Countries of low and middle income have the

largest burden of stroke, accounting for more than

85% of stroke mortality worldwide, but few reliable

data are available to identify risk factors for stroke

in most of these regions4.

To reduce burden of stroke patients, modifiable risk

factors should be identified and proper treatment

could reduce the incidence of acute ischemic

stroke (AIS). The incidence of stroke increases with

age and affect many people in their golden years.

It is third most common cause of death in

developed countries. The age adjusted annual

death rate from stroke is 116 per 100000

populations in the USA and some 200 per 100000

in UK3. Risk factors for ischemic stroke include

irreversible or non modifiable factors like age, sex,

heart disease and modifiable factors like
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Abstract:

An observational study was carried out to analyze prevalence of risk factors for ischemic

stroke in hospitalized patient in a university hospital. Ninety patients were chosen by

using purposive sampling technique. The mean age of patients was 59.01±9.87 years

varied from 30 to 75 years and male to female ratio was 1.2:1. Highest incidence of

stroke was between the 6th and 7th decade. Patients came from both rural 49 (54.4%)

and urban 41 (45.6) area. Most of them belonged to the lower-middle group 70 (84.8%).

Regarding education 47 (52.2%) patients had primary level education and 8 (8.9%)

patients were illiterate. It was observed that among them current smoker were 30 (33.3%)

and ex-smoker 17 (18.9%). It was also observed that 52 (57.8%) patients had

hypertension and 32 (35.6%) had diabetes mellitus (DM). Ischemic heart disease was

present in 14 (15.6%) patients. By Oxford shire classification of stroke, it was observed

that PAC is common 51 (56.7%) among all forms. Majority 38 (42.2%) of patients had

hospital stay of 11-15 days. The mean hospital stay was found  13.68±6.6 days. This

study found that cigarette smoking, hypertension, diabetes mellitus and ischemic heart

diseases are the major risk factors prevalent in our community while other risk factors

demand further study.
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hypertension, heart disease, diabetes mellitus,

hyperlipidemia, smoking, excess alcohol,

polycythemia and oral contraceptive3. The

morbidity and mortality from cerebrovascular

disease has been diminished in recent years largely

due to better recognition and treatment of

underlying arterial and cardiac disease including

hypertension, diabetes and hyperlipidemia. There

is no cure in management of stroke. But prevention

is possible by early detection and reducing the

modifiable risk factors. This is very much important

in the concept of our country where medical

facilities and resources are limited and most of the

people lives below poverty level.

Materials and Methods:

This observational study was conducted in the

department of Neurology of Bangabandhu Sheikh

Mujib Medical University (BSMMU), Dhaka,

Bangladesh during January 2013 to December

2013 and received prior approval from Ethical

Review Committee of BSMMU and all participants

gave informed written consent. All collected data

were checked, edited and analyzed by using

computer based SPSS software version 16.0.

Samples were collected purposively. Data were

presented by frequency distribution and

percentage. Parametric data was expressed in

mean ± SD. Categorical data was evaluated by

Chi square test. Significance was defined by p

value <0.05.

A total of 90 AIS patients admitted in the Neurology

department of BSMMU were included in this study.

Sampling technique was purposive. Patients

presented with first ever AIS, confirmed by CT scan/

MRI of brain from 01 day to 02 weeks were enrolled

in this study. Hemorrhagic stroke were excluded

from the study.

After selection of subjects, detailed history, clinical

examinations and all other informations regarding

sociodemographic and clinical factors of AIS were

taken in a prescribed data collection form. Relevant

baseline investigations (e.g- complete blood count,

urine R/M/E etc.) were performed. Imaging study

(CT/MRI) was done for diagnosis and

categorization of stroke. AIS subtype is defined by

Oxfordshire Community Stroke Project

classification (OCSP) criteria. Cerebral infarctions

were divided into the following clinical categories:

total anterior circulation infarcts (TACI), partial

anterior circulation infarcts (PACI), lacunar infarcts

(LACI), and posterior circulation infarcts (POCI).

Length of hospital stay (LOHS) was measured in

days from day of admission.

Results:

Out of the 90 AIS patients, majority 36 (40%) were

belonged to age group of 61-70 years. The mean

age was found 59 years with range from 30 to 75

years (Table I).

Table-I

Socio-demographic characteristics of the study

patients (n=90)

Characteristics No. of Percentage

respondents

Sex Male 49 54.4

Female 41 45.6

Age d”40 7 7.8

41-50 9 10.0

51-60 34 37.8

61-70 36 40.0

>70 4 4.4

Residence Urban 41 45.6

Rural 49 54.4

Monthly family Low income 14 15.6

income (Taka)*

Lower middle 70 77.7

Upper middle 6 6.6

Upper 0 0

Educational Illiterate 8 8.9

status Primary 47 52.2

SSC 20 22.2

HSC 10 11.1

Graduate & 5 5.6

above

*The state of the world’s children 2012

Low-income = <7000

Lower-middle income = 7000-27000

Upper-middle = 27000-84000

High income= >84000

It was observed that more than half (54%) were

male and 41 (46%) were female. Male to female

ratio was 1.2:1. It also showed that 49 (54%)

patients came from rural area and 41 (46%) came

from urban area (Table I). Regarding monthly family

income of the patients it was observed that 14

(15.6%) patients came from low-income group, 70
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(77.7%) came from lower-middle income group and

6 (6.6%) from upper-middle group (Table I).

It was observed that 8 (8.9%) patients were

illiterate, 47 (52.2%) patients educated at primary

level, 20 (22.2%) educated at SSC level, 10 (11.1%)

educated at HSC level and 5(5.6%) educated at

graduate & above in this study regarding

educational status (Table I).

Regarding smoking status of the patients non-

smoker was found in 43 (47.8%) of patients. But

current smoker was 30 (33.3%) and ex-smoker

was 17 (18.9%) (Table II).  And 8 (8.9%) had habit

of alcohol intake.

Table-II

Distribution of the study patients by smoking

status (n=90)

Smoking status Number of Percentage

patients

Non smoker 43 47.8

Current smoker 30 33.3

Ex-smoker 17 18.9

Table II shows smoking status of the patients. It

was observed that non-smoker was found in

43(47.8%) patients, current smoker was 30(33.3%)

and former smoker 17(18.9%).

This study revealed that 32 (35.6%) patients had

diabetes mellitus (DM). Among the diabetic patients

20 (62.5%) had diabetes for less than 5 years and

12(37.5%) for ≥5 years (Table III)

Table-III

Distribution of the study patients by history of

diabetes mellitus (n=90)

Diabetes Mellitus Number of Percentage

patients

No 58 64.4

Yes 32 35.6

Duration of DM

<5 years 20 62.5

≥5 years 12 37.5

Table III shows diabetes mellitus of the patients. It

was observed that 32(35.6%) patients had diabetes

mellitus. Among the diabetic patients 20(62.5%)

had diabetes for less than 5 years and 12(37.5%)

for ≥5 years.

Table-IV

Distribution of the study patients by history of

hypertension (n=90)

Hypertension Number of patients Percentage

Yes 52 57.8

No 38 42.2

Table IV shows hypertension of the study patients.

It was observed that 52(57.8%) patients had

hypertension and 38(42.2%) had no hypertension.

It was observed that 52 (57.8%) patients were

hypertensive and 38 (42.2%) had no history of

hypertension (Table IV). Fourteen (15.6%) had a

history of ischemic heart disease.

Table-V

Distribution of the study patients

by presentation (n=90)

Presentation Number of Percentage

patients

Hemiparesis/Monoparesis 71 78.9

Hemiparesis, cranial nerve 5 5.6

involvement

Hemiparesis, Aphasia 10 11.1

Hemiparesis, Visual 4 4.4

involvement

Duration (days)

1-3 14 15.6

4-7 71 78.9

7-14 5 5.6

Table V shows presentation of the study patients.

It was observed that 71(78.9%) patients had

hemiparesis/monoparesis; 5(5.6%) had

hemiparesis & cranial nerve involvement;

10(11.1%) had hemiparesis & aphasia and 4(4.4%)

had hemiparesis & visual involvement.

Regarding presentation of illness it was found that

71 (78.9%) patients had hemiparesis/monoparesis;

5 (5.6%) had hemiparesis & cranial nerve

involvement; 10 (11.1%) had hemiparesis &

aphasia and 4 (4.4%) had hemiparesis & visual

involvement (Table V).
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Table-VI

Distribution of the study patients by Oxford shire

Classification of Stroke (n=90)

CT/MRI of brain Number of Percentage

patients

TACLAC 415 4.416.7

PAC 51 56.7

POC 14 15.6

Syndrome 6 6.6

Table VI shows Oxfordshire Classification of

Stroke. It was observed that 4(4.4%) TAC,

15(16.7%) LAC, 51(56.7%) PAC, 14(15.6%) POC

and 6(6.6%) syndromes.

According to Oxford shire Classification of Stroke

it was observed that 4(4.4%) TAC, 15(16.7%) LAC,

51(56.7%) PAC, 14(15.6%) POC and 6(6.6%) were

syndromes (Table VI).

Table-VII

Distribution of the patients by length of hospital

stay (n=90)

Length of Hospital Number of Percentage

stay (days) patients

≤5 3 3.3

6-10 23 25.6

11-15 38 42.2

16-20 4 4.4

21-25 18 20.0

>25 4 4.4

Mean ± SD 13.68 ±6.6

Range (min, max) (4, 31)

Table VII shows length of hospital stay of the

patients. It was observed that majority 38(42.2%)

of patients had hospital stay of 11-15 days. The

mean hospital stay was found in 13.68±6.6 days.

Majority 38 (42.2%) of patients had hospital stay

of 11-15 days. The mean hospital stay was found

in 13.68±6.6 days (Table VII).

Discussion:

Stroke frequency increases exponentially with

increasing age11. Main bulk of the study subject

(40%) were in seventh decade and the mean age

was 59 years varied from 30 to 75 years (Table I).

Similarly Hossain et al. in Faridpur Medical College

showed highest incidence of stroke was between

the sixth and seventh decade12. Kundu et al. in a

Bangladeshi study showed 16% were young stroke

(age<40years) and most patients (54%) were at

and above 60 years of age13. Basu et al. at a study

in Kolkata National Medical college obtained that

median age was 60 years, mean age 60 ± 13 years

varied from 25-88 years, which is closely resembled

with the present study14. On the other hand, Gentile

et al. showed the mean age was 65.7±13.6 years

varied from 20 to 101 years3.In another study

conducted in University of South Carolina, USA,

Bhatt and Rizvi found the average age of AIS

patients was 67.8 years, which are higher with the

current study, this may be due to increased life

expectancy, and geographical influences may have

significant impacts to developed AIS of their study

patients15.

In this current study it was observed that AIS was

predominant in male subjects, where 54% and 46%

patients were male and female respectively and

male to female ratio was 1.2:1. Similar observations

regarding the sex incidence were also made by

Basu et al. where they found 57.0% were male

and 43.0% were female14. However, Gentile et al.

and Bhatt and Rizvi were found 55.0% and 57.0%

patients were female respectively3, 15. More than

a half (54%) of the patients attended from rural

area and 46% came from urban. These findings

are almost similar of the study done by Hossain et

al.12 The reason of higher percentage of AIS in

rural patients may be due to lack of knowledge

regarding risk factors of stroke management and

due to low economical condition.

Considering socio-economic status, the lower-

middle income group (monthly income BDT 7000-

27000) comprised the majority (77.7%). This result

correlated with the study by Hart CL et al. which

concluded that poor socioeconomic circumstances

were associated with greater risk of stroke, which

was also found in other studies16-18. But this study

disagreed with the study of Chapman et al. which

showed the incidence of stroke was high among

the high-income group19.
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Regarding educational status of the patients it was

observed that 8.9% patients were illiterate, 52.2%

patients educated at primary level, 22.2% educated

at SSC level, 11.1% educated at HSC level and

5.6% educated at graduate & above. Hossain et al

showed most of the study subjects were literate

(63%)12. It represents the current increasing literacy

rate in Bangladesh.

It was observed that non-smoker was found in

47.8% patients, current smoker was 33.3% and

ex-smoker 18.9%. And 8.9% had habit of alcohol

intake. In Stollberger et al. study showed 9.0%

patients were current smoker and 75% were

alcoholic. Hossain et al. showed 20.75% current

smoker in a Bangladeshi study12.

This study findings showed that more than one third

(35.6%) of the patients had DM and among them

62.5% had DM for less than 5 years and 37.5% for

e”5 years. Basu et al. and Bhatt and Rizvi showed

26.0% and 51.4% had a known history of DM

respectively14,15. Stollberger et al. in 2005 found

that 30% patients had a history of DM.20 Gentile et

al. obtained DM 39.0% in their study patients3.

Hossain et al. showed 21% DM in stroke patients

at Faridpur Medical College12. Kundu et al. showed

DM is in 99 (20%) patients13. And of these 99

patients only 57 (12%) patients were known

diabetic and the remaining patients were labeled

as diabetic after admission.

In current study it was observed that 57.8% patients

had hypertension and 42.2% patients were

normotensive. Similarly, Stollberger et al. found that

66.0% patients were hypertensive20. But 15.6%

had a history of ischemic heart disease. Basu et

al. and Gentile et al. showed that 74.0% and 73.8%

patients were known hypertensive respectively,

which is higher than the current study3,13. In a study

conducted at Faridpur Medical College showed

63% were hypertensive in stroke patients and

45.83% had history of ischemic heart disease. In

the study of Kundu et al. hypertensive patients were

69.60% (284) out of 500 patients13.

Regarding presentation of the study patients, it was

observed that 78.9% patients had hemiparesis/

monoparesis; 5.6% had hemiparesis & cranial

nerve involvement; 11.1% had hemiparesis &

aphasia and 4.4% had hemiparesis & visual

involvement.

Table VI shows distribution of the study patients

according to Oxford shire Classification of Stroke.

It was observed that 4.4% TAC, 16.7% LAC, 56.7%

PAC, 15.6% POC and 6.6% syndromes.

In this present study it was observed that majority

(42.2%) of patients had hospital stay of 11-15 days

and the mean duration of hospital stay was

13.68±6.6 days varied from 4 – 31 days. Similarly,

Stollberger et al. showed duration of hospitalization

was 13 days varied from 9-20 days20. Gentile et

al. and Bhatt and Rizvi (2010) observed the mean

length of hospital stay were 7.40±8.15 days and

6.12±4.2 days respectively, which are lesser with

the current study3, 15.

Conclusion:

Stroke is one of the leading causes of mortality

and morbidity and it is a socioeconomic challenge.

And it is very true for a developing country like

Bangladesh, where health care system including

the stroke rehabilitation system is not within the

reach of the general people. Stroke affects not only

the patients but also their family. A stroke patient is

a burden for the family, society as well as for the

country. The objective of this hospital-based

observational study was to identify the important

risk factors for ischemic stroke prevalent in our

society among the urban and rural population. This

study may have not reflected the exact situation

but gives an utmost picture of the disease. There

are many risk factors for ischemic stroke, some

are modifiable and some are not. In this study a

number of modifiable risk factors were identified,

of these diabetes and hypertension are two

important factors. Others are smoking and

ischemic heart disease. Prevention is better than

cure. And it is very much true for ischemic stroke

patients. In a developing country like ours the best

policy for combating stroke is primary prevention.

This study reveals that the major risk factors

diabetes and hypertension need maximum

attention for the prevention of stroke. Quitting of

smoking and alcoholism are also important.  By

controlling diabetes and hypertension we can

significantly reduce the incidence of ischemic
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stroke. For this we need increase awareness

among people regarding diabetes and

hypertension and their complications.
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