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Abstract
Background: There is a high prevalence of coexisting medical conditions in patients with acute stroke; 
therefore, clinical investigators often need to adjust for comorbidities when assessing the effect of those risk 
factors on patient outcome. Objective: This study aimed to determines comorbid risk factors in patients 
with acute stroke. Methodology: A hospital-based case control study was conducted in Shaheed 
Suhrawardy Medical College Hospital (ShSMCH) and Dhaka Medical College Hospital between 
January-June 2011. The cases and controls studied consisted of 175 hospitalized patients with stroke 
(confirmed by computed tomography scan) and 171 matched-age and sex controls that were hospitalized at 
the study hospital for condition other than stroke. After obtaining written informed consent from the patient 
or the closest attendant, all the information included to record were age, sex, monthly family income, family 
size, family history of CVD death, history of hypertension and diabetes mellitus, ECG change, aspirin 
intake, blood pressure and heart rate, waist and hip circumference and psychosocial factors. The edited data 
then analyzed by SPSS V. 16. Result: The most predictive independent variables were history of 
hypertension (OR 4.056), psychosocial stress (OR 4.90) and increased WHR (OR 3.806) were found 
significant risk factor for developing stroke. Conclusion: Therefore, to recognize comorbid risk factors and 
to treat them appropriately is the key to establish primary preventive strategies in non-stroke patients or 
secondary preventive measures to avoid recurrence in stroke victims. [Journal of National Institute of 
Neurosciences Bangladesh, 2016;2(2): 84-88]
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Introduction
Stroke is an illness of escalating socioeconomic 
importance. World Health Organization’s definition of 
stroke is rapidly developed clinical signs of focal or 

global disturbance of cerebral function, lasting more 
than 24 hours or until death, with no apparent 
non-vascular cause1. Stroke is the main reason of 
functional disability. Neurological sequelae are present 

in 90% of stroke patients, one third of which will not be 
able to resume daily life activities at the same level than 
before stroke2-3. Approximately 20 million people each 
year will suffer from stroke, and 5 million of these will 
not survive4. In 2005, stroke accounted for 5.7 million 
deaths worldwide, with 87% of the deaths occurring in 
developing countries5. In Asia, the problem of stroke 
has a particularly strong impact, not only because more 
than half of the world’s population lives in Asia, but 
stroke is the predominant vascular disease in many parts 
of Asia6. The prevention, identification and control of 
the cardiovascular risk factors at individual and 
population level is poor in Asia because of ignorance 
and high cost of the interventions. The burden of stroke 
is likely to increase substantially in the near future 
because of the aging population. Moreover, the 
financial burden of stroke on society is high, including 
both direct and indirect costs for stroke care7. It is 
crystal clear that, this devastating condition not only 
affects the patient but also their family.
Stroke is a multifactorial condition. A number of risk 
factors have been shown to be associated with stroke, 
including age, sex, heredity, hypertension, diabetes, 
hypercholesterolemia, dietary factors, obesity, smoking, 
alcohol intake, and physical inactivity8-9. However, the 
contribution of each risk factor to the outcome of stroke 
varies from one study to another. Several risk factors for 
stroke are established and should be placed in 
identifying modifiable risk factor in achieving effective 
prevention strategies10. But prevention is possible by 
early detection and reducing the modifiable risk factors 
for stroke. Comorbidities are a major determinant in the 
treatment of acute stroke. The relationship between 
comorbidity risk factor has been less well studied. This 
study, aimed to find out the common comorbidity 
conditions in acute stroke patients in a tertiary care 
hospital of Bangladesh. Therefore, to recognize risk 
factors and to treat them appropriately is the key to 
establish primary preventive strategies in non-stroke 
patients or secondary preventive measures to avoid 
recurrence in stroke victims.

Methodology
A tertiary level hospital based case control study 
recruited admitted cases of acute stroke patients 
confirmed by CT-scan or MRI of brain from the 
Shaheed Suhrawardy Medical College Hospital 
(ShSMCH) and Dhaka Medical College Hospital, 
Dhaka between January to June 2011 for a period of six 
(6) months. The patients for control group were 
recruited from the same hospital who was admitted for 

other reasons. Controls were based in hospital and had 
no history of stroke. Subjects with acute stroke and 
focal neurological deficit lasting <24 hours, death 
within 24 hours of admission, past history of stroke, 
primary sub-arachnoid hemorrhage, co-existing acute 
coronary syndrome and unwilling to participate were 
excluded from the study. The primary distinction 
between stroke subtypes ischemic, intra-cerebral 
hemorrhagic, and subarachnoid hemorrhagic was based 
on neuro-imaging (CT or MRI). After obtaining written 
informed consent, a semi-structured questionnaire was 
administered, which included information on all the 
stroke risk factors. The variables included to record 
were age, sex, monthly family income, family size, 
family history of CVD death, history of hypertension 
and diabetes mellitus, ECG change, aspirin intake, 
blood pressure and heart rate, and anthropometrical 
measurements waist and hip circumference, height, and 
weight and psychosocial factors. It had been defined 
diabetes as having a fasting plasma glucose level of >7 
mmol/L (126 mg/dL), a random glucose level of >11.1 
mmol/L (200 mg/dL), or the requirement of regular 
hypoglycemic drugs. The same definitions were used 
for the controls, who were recruited from the 
hospitalized patients admitted to units other than 
medicine and never had a stroke in the past. Age and 
sex for the controls were matched. Collected data was 
sorted and screened for any discrepancy. The edited 
data were then analyzed by SPSS V. 16. For 
background variables and socio-demographic data 
descriptive statistics and relative frequency 
(percentage) was generated. Individual risk factors 
were identified through Multivariate analysis and the 
possible confounders were adjusted. Odds Ratio with 
95% CI was generated through binary logistic 
regression to assess individual refractors adjusting for 
all possible confounders. Approval from Institutional 
ethical review board was taken prior to commencement 
of the study. Informed written consent was taken from 
the participant after explaining all the facts to the 
patient or the closest attendant in case of data 
collection. Sample size was determined by STATAR, 
for comparison proportion of hypertension one of the 
most striking risk factors in stroke was considered.  To 
detect odds ratio >3, with the proportion exposed 
among controls of 0.15 and the proportion exposed 
among cases of 0.340, at 80% power and with number 
of control three fold of case a total of 70 cases of 
hemorrhagic stroke and 105 ischemic stroke is 
required.

Results
The demographic characteristics of the 175 cases and 
171 controls are shown in table 1. Due to missing data 
in 4 of the controls, the results of 171 controls are 
described. Majority of the case and controls (111 and 
113 respectively) were 60 or more years of age. At the 
same time male respondents were more among both 
cases and controls. There is no significant difference 
between cases and controls in demographic 
characteristics. Monthly family income and family size 
of the respondents showed no significant difference 
among cases and controls. Family history of premature 
cardiovascular death (<55 years in male and <65 years 
in female) were more among the cases than controls, 
but it is not statistically significant.

 

 

Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements>160/90 mm 
Hg) was present among significantly (p<.001) higher 
number of cases than the controls. At the same time 
psycho-social stress (reported by the patient or 
attendant) was more common among the cases (79, 
45.1%) than controls (30, 17.5%). Waist-to-hip ratio 
(for male >0.9 and for female>0.6) was associated with 
increased risk of stroke as there is significant 

differences in waist hip ratio among cases than control 
(p<0.000). Other important co-morbid conditions like 
Diabetes mellitus (self-reported) and arrhythmia (as 
evidenced by on admission ECG) showed no 
significant difference among case and controls of this 
study. Dyslipidemia, an established risk factor of 
stroke, is found not to be significant, as very small 
number of cases and controls gave self-reported history 
of dyslipidemia in this study. History of regular intake 
of aspirin (for other disease) was found to be more 
among cases than controls but it was not statistically 
significant. 

 

Stepwise logistic regression analysis was carried out 
for continuous variables (WHR) and for categorical 
variables (history of dyslipidemia and hypertension). 

The most predictive independent variables were history 
of hypertension (p<0.001), Psychosocial stress 
(p<0.001) and increased WHR (p<0.001). Variables 
revealed to be significantly associated with acute stroke 
by bivariate analyses were all entered into the model 
directly. Among the variables, known hypertension, 
increased waist hip ratio and psycho social stress were 
found to be the independent predictors of acute stroke 
(Table-3).

Discussion
Based on this study majority of the cases and controls 
were above the age of 60 (63.4%) and most of the 
respondents among cases and controls were male 
(71.4%). Although there were no significant association 
risk factors with age but most stroke in this hospital 
study occurs in male. Male incidence is 30% higher 
than female which coincide with international study11. 
The respondents were categorized with monthly family 
income of less than 30000 BDT or more than that at the 
same time number of family members were also taken 
into account but it didn’t show any significant 
difference among the cases and controls. Family 
history of pre mature cardio vascular death was present 
in only a very few cases. It was not described as an 
important risk factor in any major studies regarding 
risk factors of acute stroke12-13.
Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements) was found 
in significantly higher number of cases of this 
study.)Several other studies also showed hypertension 
as an important risk factor14-15. Diabetes is the main risk 
factor following hypertension of cerebral small vessel 
disease and has been identified as a significant 
independent variable of symptomatic recurrence in 
patients with first ever cerebral infarction of the lacunar 
type16-17. A study among Bangladeshi patients also 
found hypertension and diabetes mellitus were 
significant risk factors for stroke18-19. However, in this 
study any significant relation of Diabetes Mellitus is 
not found as a risk factor. Dyslipidemia is another 
recognized risk factor of stroke. Data from prospective 
studies in male patients have shown that in the 

presence of total serum cholesterol values > 240 to 270 
mg/dL, there is an increase in the rates of ischemic 
stroke20. But it was not found to be a significant risk 
factor in this study .May be this is due to  lack of  
testing serum lipid profile as a routine test among the 
people of Bangladesh as self-reported history of 
Dyslipidemia was used in this study. Arrhythmia 
(especially atrial fibrillation) is an important risk factor 
for developing stroke. ECG findings including 
myocardial ischemic change, LVH and AF were risk 
factors for stroke as shown in other studies. The most 
common arrhythmia detected in the setting of stroke is 
A21-22. In this study we used ECG done on admission to 
diagnose any baseline arrhythmia present or not. This 
study didn’t show arrhythmia as an important risk 
factor which is in contrast to other study finding.   
Psychosocial stress was associated with an increased 
risk of all stroke. A Study demonstrated that the 
accumulation of life events is associated with an 
increased risk of stroke event23. Socioeconomic status 
may affect incidence and mortality of stroke as a 
stressor24. Medication history (aspirin, NSAID, OCP 
for females) was recorded from the cases and controls 
but very small of respondents gave history of regular 
intake of NSAID or oral contraceptive pill. History of 
aspirin ingestion (for other diseases) was found among 
cases and controls but it was not statistically 
significant. In the Swedish Aspirin Low-Dose Trial 
(SALT), in which CT or necropsy was carried out in 
98% of the patients with stroke, there was an excess of 
hemorrhagic strokes and a significant increase in the 
risk of fatal hemorrhagic strokes among the aspirin (75 
mg/d) users25. However, Thrift et al.26 found no increase 
in risk among those who took low doses of aspirin 
(<1225 mg/wk). Our results showed that increased 
WHR appeared to have a statistically greater risk for 
ischemic stroke .In other studies, the risk of stroke was 
2.3 times greater in the highest quintile of WHR (0.98) 
for men27 and 1.6 times greater in the highest tertile of 
WHR (0.87) for women28. Stepwise multiple logistic 
regression analysis showed known hypertension, 
increased waist hip ratio and psycho-social stress to be 
the independent predictors of acute stroke and risk 
management should be considered in population at risk.
This study aimed at identifying the comorbid 
conditions as a risk factors of stroke in Bangladeshi 
Population. The study was conducted in a tertiary care 
hospital serving an urban and suburban population in 
Dhaka, the capital city of Bangladesh. Since the cases 
are confirmed cases of stroke with or without having 
previous heart disease, the study avoids the problem of 
misdiagnosis associated with sole use of neuro-imaging 
as diagnostic criteria. The problems associated with 

migration and acculturation also avoided because the 
study included Bangladeshi residents only; it unveiled 
the risk factors among individuals within a relatively 
homogeneous ethnic origin and geographic region, 
rather than between populations.  
The controls were taken carefully from admitted 
patient to avoid putative risk factor. Although controls 
from the community would have been ideal, hospital 
based controls were easier to recruit and generally 
belonged to the same population as hospital-based 
cases. Without a prospective cohort study, it is difficult 
to assess the potential impact on risk factors, if any, of 
pre-existing silent IHD, changing risk factors among 
cases, and any treatment for diabetes mellitus and 
hypertension that patients may have received. 
However, such factors generally tend to reduce 
differences between cases and controls. Finally, the 
patients in this study are predominantly male and any 
extrapolation to women should be done cautiously.

Conclusion
Stroke is an important health problem among the 
elderly. Many attempts had conducted but the incidence 
of stroke is still high. The efforts to reduce the 
incidence of stroke should be based on risk factors that 
may influence, in particular, risk factors related to 
comorbid condition. Therefore, identifying and 
understanding these risk factors may contribute to the 
reduction in stroke morbidity and mortality. Therefore, 
a study to identify the comorbid risk factors in acute 
stroke patients were treated at tertiary level hospital 
was undertaken to help health organization to enhance 
intervention to public in reducing stroke morbidity and 
mortality, specifically in Bangladesh.
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Comorbid Risk Factors for Acute Stroke: A Case-Control Study

Introduction
Stroke is an illness of escalating socioeconomic 
importance. World Health Organization’s definition of 
stroke is rapidly developed clinical signs of focal or 

global disturbance of cerebral function, lasting more 
than 24 hours or until death, with no apparent 
non-vascular cause1. Stroke is the main reason of 
functional disability. Neurological sequelae are present 

in 90% of stroke patients, one third of which will not be 
able to resume daily life activities at the same level than 
before stroke2-3. Approximately 20 million people each 
year will suffer from stroke, and 5 million of these will 
not survive4. In 2005, stroke accounted for 5.7 million 
deaths worldwide, with 87% of the deaths occurring in 
developing countries5. In Asia, the problem of stroke 
has a particularly strong impact, not only because more 
than half of the world’s population lives in Asia, but 
stroke is the predominant vascular disease in many parts 
of Asia6. The prevention, identification and control of 
the cardiovascular risk factors at individual and 
population level is poor in Asia because of ignorance 
and high cost of the interventions. The burden of stroke 
is likely to increase substantially in the near future 
because of the aging population. Moreover, the 
financial burden of stroke on society is high, including 
both direct and indirect costs for stroke care7. It is 
crystal clear that, this devastating condition not only 
affects the patient but also their family.
Stroke is a multifactorial condition. A number of risk 
factors have been shown to be associated with stroke, 
including age, sex, heredity, hypertension, diabetes, 
hypercholesterolemia, dietary factors, obesity, smoking, 
alcohol intake, and physical inactivity8-9. However, the 
contribution of each risk factor to the outcome of stroke 
varies from one study to another. Several risk factors for 
stroke are established and should be placed in 
identifying modifiable risk factor in achieving effective 
prevention strategies10. But prevention is possible by 
early detection and reducing the modifiable risk factors 
for stroke. Comorbidities are a major determinant in the 
treatment of acute stroke. The relationship between 
comorbidity risk factor has been less well studied. This 
study, aimed to find out the common comorbidity 
conditions in acute stroke patients in a tertiary care 
hospital of Bangladesh. Therefore, to recognize risk 
factors and to treat them appropriately is the key to 
establish primary preventive strategies in non-stroke 
patients or secondary preventive measures to avoid 
recurrence in stroke victims.

Methodology
A tertiary level hospital based case control study 
recruited admitted cases of acute stroke patients 
confirmed by CT-scan or MRI of brain from the 
Shaheed Suhrawardy Medical College Hospital 
(ShSMCH) and Dhaka Medical College Hospital, 
Dhaka between January to June 2011 for a period of six 
(6) months. The patients for control group were 
recruited from the same hospital who was admitted for 

other reasons. Controls were based in hospital and had 
no history of stroke. Subjects with acute stroke and 
focal neurological deficit lasting <24 hours, death 
within 24 hours of admission, past history of stroke, 
primary sub-arachnoid hemorrhage, co-existing acute 
coronary syndrome and unwilling to participate were 
excluded from the study. The primary distinction 
between stroke subtypes ischemic, intra-cerebral 
hemorrhagic, and subarachnoid hemorrhagic was based 
on neuro-imaging (CT or MRI). After obtaining written 
informed consent, a semi-structured questionnaire was 
administered, which included information on all the 
stroke risk factors. The variables included to record 
were age, sex, monthly family income, family size, 
family history of CVD death, history of hypertension 
and diabetes mellitus, ECG change, aspirin intake, 
blood pressure and heart rate, and anthropometrical 
measurements waist and hip circumference, height, and 
weight and psychosocial factors. It had been defined 
diabetes as having a fasting plasma glucose level of >7 
mmol/L (126 mg/dL), a random glucose level of >11.1 
mmol/L (200 mg/dL), or the requirement of regular 
hypoglycemic drugs. The same definitions were used 
for the controls, who were recruited from the 
hospitalized patients admitted to units other than 
medicine and never had a stroke in the past. Age and 
sex for the controls were matched. Collected data was 
sorted and screened for any discrepancy. The edited 
data were then analyzed by SPSS V. 16. For 
background variables and socio-demographic data 
descriptive statistics and relative frequency 
(percentage) was generated. Individual risk factors 
were identified through Multivariate analysis and the 
possible confounders were adjusted. Odds Ratio with 
95% CI was generated through binary logistic 
regression to assess individual refractors adjusting for 
all possible confounders. Approval from Institutional 
ethical review board was taken prior to commencement 
of the study. Informed written consent was taken from 
the participant after explaining all the facts to the 
patient or the closest attendant in case of data 
collection. Sample size was determined by STATAR, 
for comparison proportion of hypertension one of the 
most striking risk factors in stroke was considered.  To 
detect odds ratio >3, with the proportion exposed 
among controls of 0.15 and the proportion exposed 
among cases of 0.340, at 80% power and with number 
of control three fold of case a total of 70 cases of 
hemorrhagic stroke and 105 ischemic stroke is 
required.

Results
The demographic characteristics of the 175 cases and 
171 controls are shown in table 1. Due to missing data 
in 4 of the controls, the results of 171 controls are 
described. Majority of the case and controls (111 and 
113 respectively) were 60 or more years of age. At the 
same time male respondents were more among both 
cases and controls. There is no significant difference 
between cases and controls in demographic 
characteristics. Monthly family income and family size 
of the respondents showed no significant difference 
among cases and controls. Family history of premature 
cardiovascular death (<55 years in male and <65 years 
in female) were more among the cases than controls, 
but it is not statistically significant.

 

 

Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements>160/90 mm 
Hg) was present among significantly (p<.001) higher 
number of cases than the controls. At the same time 
psycho-social stress (reported by the patient or 
attendant) was more common among the cases (79, 
45.1%) than controls (30, 17.5%). Waist-to-hip ratio 
(for male >0.9 and for female>0.6) was associated with 
increased risk of stroke as there is significant 

differences in waist hip ratio among cases than control 
(p<0.000). Other important co-morbid conditions like 
Diabetes mellitus (self-reported) and arrhythmia (as 
evidenced by on admission ECG) showed no 
significant difference among case and controls of this 
study. Dyslipidemia, an established risk factor of 
stroke, is found not to be significant, as very small 
number of cases and controls gave self-reported history 
of dyslipidemia in this study. History of regular intake 
of aspirin (for other disease) was found to be more 
among cases than controls but it was not statistically 
significant. 

 

Stepwise logistic regression analysis was carried out 
for continuous variables (WHR) and for categorical 
variables (history of dyslipidemia and hypertension). 

The most predictive independent variables were history 
of hypertension (p<0.001), Psychosocial stress 
(p<0.001) and increased WHR (p<0.001). Variables 
revealed to be significantly associated with acute stroke 
by bivariate analyses were all entered into the model 
directly. Among the variables, known hypertension, 
increased waist hip ratio and psycho social stress were 
found to be the independent predictors of acute stroke 
(Table-3).

Discussion
Based on this study majority of the cases and controls 
were above the age of 60 (63.4%) and most of the 
respondents among cases and controls were male 
(71.4%). Although there were no significant association 
risk factors with age but most stroke in this hospital 
study occurs in male. Male incidence is 30% higher 
than female which coincide with international study11. 
The respondents were categorized with monthly family 
income of less than 30000 BDT or more than that at the 
same time number of family members were also taken 
into account but it didn’t show any significant 
difference among the cases and controls. Family 
history of pre mature cardio vascular death was present 
in only a very few cases. It was not described as an 
important risk factor in any major studies regarding 
risk factors of acute stroke12-13.
Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements) was found 
in significantly higher number of cases of this 
study.)Several other studies also showed hypertension 
as an important risk factor14-15. Diabetes is the main risk 
factor following hypertension of cerebral small vessel 
disease and has been identified as a significant 
independent variable of symptomatic recurrence in 
patients with first ever cerebral infarction of the lacunar 
type16-17. A study among Bangladeshi patients also 
found hypertension and diabetes mellitus were 
significant risk factors for stroke18-19. However, in this 
study any significant relation of Diabetes Mellitus is 
not found as a risk factor. Dyslipidemia is another 
recognized risk factor of stroke. Data from prospective 
studies in male patients have shown that in the 

presence of total serum cholesterol values > 240 to 270 
mg/dL, there is an increase in the rates of ischemic 
stroke20. But it was not found to be a significant risk 
factor in this study .May be this is due to  lack of  
testing serum lipid profile as a routine test among the 
people of Bangladesh as self-reported history of 
Dyslipidemia was used in this study. Arrhythmia 
(especially atrial fibrillation) is an important risk factor 
for developing stroke. ECG findings including 
myocardial ischemic change, LVH and AF were risk 
factors for stroke as shown in other studies. The most 
common arrhythmia detected in the setting of stroke is 
A21-22. In this study we used ECG done on admission to 
diagnose any baseline arrhythmia present or not. This 
study didn’t show arrhythmia as an important risk 
factor which is in contrast to other study finding.   
Psychosocial stress was associated with an increased 
risk of all stroke. A Study demonstrated that the 
accumulation of life events is associated with an 
increased risk of stroke event23. Socioeconomic status 
may affect incidence and mortality of stroke as a 
stressor24. Medication history (aspirin, NSAID, OCP 
for females) was recorded from the cases and controls 
but very small of respondents gave history of regular 
intake of NSAID or oral contraceptive pill. History of 
aspirin ingestion (for other diseases) was found among 
cases and controls but it was not statistically 
significant. In the Swedish Aspirin Low-Dose Trial 
(SALT), in which CT or necropsy was carried out in 
98% of the patients with stroke, there was an excess of 
hemorrhagic strokes and a significant increase in the 
risk of fatal hemorrhagic strokes among the aspirin (75 
mg/d) users25. However, Thrift et al.26 found no increase 
in risk among those who took low doses of aspirin 
(<1225 mg/wk). Our results showed that increased 
WHR appeared to have a statistically greater risk for 
ischemic stroke .In other studies, the risk of stroke was 
2.3 times greater in the highest quintile of WHR (0.98) 
for men27 and 1.6 times greater in the highest tertile of 
WHR (0.87) for women28. Stepwise multiple logistic 
regression analysis showed known hypertension, 
increased waist hip ratio and psycho-social stress to be 
the independent predictors of acute stroke and risk 
management should be considered in population at risk.
This study aimed at identifying the comorbid 
conditions as a risk factors of stroke in Bangladeshi 
Population. The study was conducted in a tertiary care 
hospital serving an urban and suburban population in 
Dhaka, the capital city of Bangladesh. Since the cases 
are confirmed cases of stroke with or without having 
previous heart disease, the study avoids the problem of 
misdiagnosis associated with sole use of neuro-imaging 
as diagnostic criteria. The problems associated with 

migration and acculturation also avoided because the 
study included Bangladeshi residents only; it unveiled 
the risk factors among individuals within a relatively 
homogeneous ethnic origin and geographic region, 
rather than between populations.  
The controls were taken carefully from admitted 
patient to avoid putative risk factor. Although controls 
from the community would have been ideal, hospital 
based controls were easier to recruit and generally 
belonged to the same population as hospital-based 
cases. Without a prospective cohort study, it is difficult 
to assess the potential impact on risk factors, if any, of 
pre-existing silent IHD, changing risk factors among 
cases, and any treatment for diabetes mellitus and 
hypertension that patients may have received. 
However, such factors generally tend to reduce 
differences between cases and controls. Finally, the 
patients in this study are predominantly male and any 
extrapolation to women should be done cautiously.

Conclusion
Stroke is an important health problem among the 
elderly. Many attempts had conducted but the incidence 
of stroke is still high. The efforts to reduce the 
incidence of stroke should be based on risk factors that 
may influence, in particular, risk factors related to 
comorbid condition. Therefore, identifying and 
understanding these risk factors may contribute to the 
reduction in stroke morbidity and mortality. Therefore, 
a study to identify the comorbid risk factors in acute 
stroke patients were treated at tertiary level hospital 
was undertaken to help health organization to enhance 
intervention to public in reducing stroke morbidity and 
mortality, specifically in Bangladesh.
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Introduction
Stroke is an illness of escalating socioeconomic 
importance. World Health Organization’s definition of 
stroke is rapidly developed clinical signs of focal or 

global disturbance of cerebral function, lasting more 
than 24 hours or until death, with no apparent 
non-vascular cause1. Stroke is the main reason of 
functional disability. Neurological sequelae are present 

in 90% of stroke patients, one third of which will not be 
able to resume daily life activities at the same level than 
before stroke2-3. Approximately 20 million people each 
year will suffer from stroke, and 5 million of these will 
not survive4. In 2005, stroke accounted for 5.7 million 
deaths worldwide, with 87% of the deaths occurring in 
developing countries5. In Asia, the problem of stroke 
has a particularly strong impact, not only because more 
than half of the world’s population lives in Asia, but 
stroke is the predominant vascular disease in many parts 
of Asia6. The prevention, identification and control of 
the cardiovascular risk factors at individual and 
population level is poor in Asia because of ignorance 
and high cost of the interventions. The burden of stroke 
is likely to increase substantially in the near future 
because of the aging population. Moreover, the 
financial burden of stroke on society is high, including 
both direct and indirect costs for stroke care7. It is 
crystal clear that, this devastating condition not only 
affects the patient but also their family.
Stroke is a multifactorial condition. A number of risk 
factors have been shown to be associated with stroke, 
including age, sex, heredity, hypertension, diabetes, 
hypercholesterolemia, dietary factors, obesity, smoking, 
alcohol intake, and physical inactivity8-9. However, the 
contribution of each risk factor to the outcome of stroke 
varies from one study to another. Several risk factors for 
stroke are established and should be placed in 
identifying modifiable risk factor in achieving effective 
prevention strategies10. But prevention is possible by 
early detection and reducing the modifiable risk factors 
for stroke. Comorbidities are a major determinant in the 
treatment of acute stroke. The relationship between 
comorbidity risk factor has been less well studied. This 
study, aimed to find out the common comorbidity 
conditions in acute stroke patients in a tertiary care 
hospital of Bangladesh. Therefore, to recognize risk 
factors and to treat them appropriately is the key to 
establish primary preventive strategies in non-stroke 
patients or secondary preventive measures to avoid 
recurrence in stroke victims.

Methodology
A tertiary level hospital based case control study 
recruited admitted cases of acute stroke patients 
confirmed by CT-scan or MRI of brain from the 
Shaheed Suhrawardy Medical College Hospital 
(ShSMCH) and Dhaka Medical College Hospital, 
Dhaka between January to June 2011 for a period of six 
(6) months. The patients for control group were 
recruited from the same hospital who was admitted for 

other reasons. Controls were based in hospital and had 
no history of stroke. Subjects with acute stroke and 
focal neurological deficit lasting <24 hours, death 
within 24 hours of admission, past history of stroke, 
primary sub-arachnoid hemorrhage, co-existing acute 
coronary syndrome and unwilling to participate were 
excluded from the study. The primary distinction 
between stroke subtypes ischemic, intra-cerebral 
hemorrhagic, and subarachnoid hemorrhagic was based 
on neuro-imaging (CT or MRI). After obtaining written 
informed consent, a semi-structured questionnaire was 
administered, which included information on all the 
stroke risk factors. The variables included to record 
were age, sex, monthly family income, family size, 
family history of CVD death, history of hypertension 
and diabetes mellitus, ECG change, aspirin intake, 
blood pressure and heart rate, and anthropometrical 
measurements waist and hip circumference, height, and 
weight and psychosocial factors. It had been defined 
diabetes as having a fasting plasma glucose level of >7 
mmol/L (126 mg/dL), a random glucose level of >11.1 
mmol/L (200 mg/dL), or the requirement of regular 
hypoglycemic drugs. The same definitions were used 
for the controls, who were recruited from the 
hospitalized patients admitted to units other than 
medicine and never had a stroke in the past. Age and 
sex for the controls were matched. Collected data was 
sorted and screened for any discrepancy. The edited 
data were then analyzed by SPSS V. 16. For 
background variables and socio-demographic data 
descriptive statistics and relative frequency 
(percentage) was generated. Individual risk factors 
were identified through Multivariate analysis and the 
possible confounders were adjusted. Odds Ratio with 
95% CI was generated through binary logistic 
regression to assess individual refractors adjusting for 
all possible confounders. Approval from Institutional 
ethical review board was taken prior to commencement 
of the study. Informed written consent was taken from 
the participant after explaining all the facts to the 
patient or the closest attendant in case of data 
collection. Sample size was determined by STATAR, 
for comparison proportion of hypertension one of the 
most striking risk factors in stroke was considered.  To 
detect odds ratio >3, with the proportion exposed 
among controls of 0.15 and the proportion exposed 
among cases of 0.340, at 80% power and with number 
of control three fold of case a total of 70 cases of 
hemorrhagic stroke and 105 ischemic stroke is 
required.

Results
The demographic characteristics of the 175 cases and 
171 controls are shown in table 1. Due to missing data 
in 4 of the controls, the results of 171 controls are 
described. Majority of the case and controls (111 and 
113 respectively) were 60 or more years of age. At the 
same time male respondents were more among both 
cases and controls. There is no significant difference 
between cases and controls in demographic 
characteristics. Monthly family income and family size 
of the respondents showed no significant difference 
among cases and controls. Family history of premature 
cardiovascular death (<55 years in male and <65 years 
in female) were more among the cases than controls, 
but it is not statistically significant.

 

 

Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements>160/90 mm 
Hg) was present among significantly (p<.001) higher 
number of cases than the controls. At the same time 
psycho-social stress (reported by the patient or 
attendant) was more common among the cases (79, 
45.1%) than controls (30, 17.5%). Waist-to-hip ratio 
(for male >0.9 and for female>0.6) was associated with 
increased risk of stroke as there is significant 

differences in waist hip ratio among cases than control 
(p<0.000). Other important co-morbid conditions like 
Diabetes mellitus (self-reported) and arrhythmia (as 
evidenced by on admission ECG) showed no 
significant difference among case and controls of this 
study. Dyslipidemia, an established risk factor of 
stroke, is found not to be significant, as very small 
number of cases and controls gave self-reported history 
of dyslipidemia in this study. History of regular intake 
of aspirin (for other disease) was found to be more 
among cases than controls but it was not statistically 
significant. 

 

Stepwise logistic regression analysis was carried out 
for continuous variables (WHR) and for categorical 
variables (history of dyslipidemia and hypertension). 

The most predictive independent variables were history 
of hypertension (p<0.001), Psychosocial stress 
(p<0.001) and increased WHR (p<0.001). Variables 
revealed to be significantly associated with acute stroke 
by bivariate analyses were all entered into the model 
directly. Among the variables, known hypertension, 
increased waist hip ratio and psycho social stress were 
found to be the independent predictors of acute stroke 
(Table-3).

Discussion
Based on this study majority of the cases and controls 
were above the age of 60 (63.4%) and most of the 
respondents among cases and controls were male 
(71.4%). Although there were no significant association 
risk factors with age but most stroke in this hospital 
study occurs in male. Male incidence is 30% higher 
than female which coincide with international study11. 
The respondents were categorized with monthly family 
income of less than 30000 BDT or more than that at the 
same time number of family members were also taken 
into account but it didn’t show any significant 
difference among the cases and controls. Family 
history of pre mature cardio vascular death was present 
in only a very few cases. It was not described as an 
important risk factor in any major studies regarding 
risk factors of acute stroke12-13.
Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements) was found 
in significantly higher number of cases of this 
study.)Several other studies also showed hypertension 
as an important risk factor14-15. Diabetes is the main risk 
factor following hypertension of cerebral small vessel 
disease and has been identified as a significant 
independent variable of symptomatic recurrence in 
patients with first ever cerebral infarction of the lacunar 
type16-17. A study among Bangladeshi patients also 
found hypertension and diabetes mellitus were 
significant risk factors for stroke18-19. However, in this 
study any significant relation of Diabetes Mellitus is 
not found as a risk factor. Dyslipidemia is another 
recognized risk factor of stroke. Data from prospective 
studies in male patients have shown that in the 

presence of total serum cholesterol values > 240 to 270 
mg/dL, there is an increase in the rates of ischemic 
stroke20. But it was not found to be a significant risk 
factor in this study .May be this is due to  lack of  
testing serum lipid profile as a routine test among the 
people of Bangladesh as self-reported history of 
Dyslipidemia was used in this study. Arrhythmia 
(especially atrial fibrillation) is an important risk factor 
for developing stroke. ECG findings including 
myocardial ischemic change, LVH and AF were risk 
factors for stroke as shown in other studies. The most 
common arrhythmia detected in the setting of stroke is 
A21-22. In this study we used ECG done on admission to 
diagnose any baseline arrhythmia present or not. This 
study didn’t show arrhythmia as an important risk 
factor which is in contrast to other study finding.   
Psychosocial stress was associated with an increased 
risk of all stroke. A Study demonstrated that the 
accumulation of life events is associated with an 
increased risk of stroke event23. Socioeconomic status 
may affect incidence and mortality of stroke as a 
stressor24. Medication history (aspirin, NSAID, OCP 
for females) was recorded from the cases and controls 
but very small of respondents gave history of regular 
intake of NSAID or oral contraceptive pill. History of 
aspirin ingestion (for other diseases) was found among 
cases and controls but it was not statistically 
significant. In the Swedish Aspirin Low-Dose Trial 
(SALT), in which CT or necropsy was carried out in 
98% of the patients with stroke, there was an excess of 
hemorrhagic strokes and a significant increase in the 
risk of fatal hemorrhagic strokes among the aspirin (75 
mg/d) users25. However, Thrift et al.26 found no increase 
in risk among those who took low doses of aspirin 
(<1225 mg/wk). Our results showed that increased 
WHR appeared to have a statistically greater risk for 
ischemic stroke .In other studies, the risk of stroke was 
2.3 times greater in the highest quintile of WHR (0.98) 
for men27 and 1.6 times greater in the highest tertile of 
WHR (0.87) for women28. Stepwise multiple logistic 
regression analysis showed known hypertension, 
increased waist hip ratio and psycho-social stress to be 
the independent predictors of acute stroke and risk 
management should be considered in population at risk.
This study aimed at identifying the comorbid 
conditions as a risk factors of stroke in Bangladeshi 
Population. The study was conducted in a tertiary care 
hospital serving an urban and suburban population in 
Dhaka, the capital city of Bangladesh. Since the cases 
are confirmed cases of stroke with or without having 
previous heart disease, the study avoids the problem of 
misdiagnosis associated with sole use of neuro-imaging 
as diagnostic criteria. The problems associated with 

migration and acculturation also avoided because the 
study included Bangladeshi residents only; it unveiled 
the risk factors among individuals within a relatively 
homogeneous ethnic origin and geographic region, 
rather than between populations.  
The controls were taken carefully from admitted 
patient to avoid putative risk factor. Although controls 
from the community would have been ideal, hospital 
based controls were easier to recruit and generally 
belonged to the same population as hospital-based 
cases. Without a prospective cohort study, it is difficult 
to assess the potential impact on risk factors, if any, of 
pre-existing silent IHD, changing risk factors among 
cases, and any treatment for diabetes mellitus and 
hypertension that patients may have received. 
However, such factors generally tend to reduce 
differences between cases and controls. Finally, the 
patients in this study are predominantly male and any 
extrapolation to women should be done cautiously.

Conclusion
Stroke is an important health problem among the 
elderly. Many attempts had conducted but the incidence 
of stroke is still high. The efforts to reduce the 
incidence of stroke should be based on risk factors that 
may influence, in particular, risk factors related to 
comorbid condition. Therefore, identifying and 
understanding these risk factors may contribute to the 
reduction in stroke morbidity and mortality. Therefore, 
a study to identify the comorbid risk factors in acute 
stroke patients were treated at tertiary level hospital 
was undertaken to help health organization to enhance 
intervention to public in reducing stroke morbidity and 
mortality, specifically in Bangladesh.
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Table 1: Socio-demographic Characteristics
Variables Case Control Test
 (n=175) (n=171) statistics
Age(years)
• <60 64(36.6%) 58(33.9%) χ2 0.267; p 0.61
• ≥60 111(63.4%) 113(66.1%) 
Sex
• Male 125(71.4%) 125(73.1%) χ2 0.12;  p 0.73
• Female 50(28.6%) 46(26.9%) 
Religion
• Muslim 157(89.7%) 162(94.7%) χ2 3.03;  p 0.08
• Other 18(10.3%) 9(5.3%) 
Monthly
family income
• <30000 BDT 89 (50.9%) 70(40.9%) χ2 3.4;  p 0.064
• ≥30000 BDT 86(49.1%) 101(59.1%) 
Family Size
• <5 121(69.1%) 124(72.5%) χ2 0.48; p 0.49
• ≥5 54(30.1%) 47(27.5%) 
Family history
of pre-mature 
CVD death
• Yes 9(5.1%) 02(1.2%) χ2 4.4;  p 0.035
• No 164(93.9%) 169(98.8%) 

Table 2:  Co-morbid Risk Factors
Variables Case Control Test
 (n=175) (n=171) statistics
Hypertension
(self-reported or mean
of 3 measurements)   
Yes 93(53.1%) 35(20.5%) χ2 39.62; p 0.000
No 82(46.9%) 136(79.5%) 
Diabetes Mellitus
(self-reported)   
Yes 33(18.9%) 35(20.5%) χ2 0.14; p 0.706
No 142(81.1%) 136(79.5%) 
Dyslipidemia
(self-reported)   
Yes 12(6.9%) 15(8.8%) χ2 2.17; p 0.141
No 163(93.1%) 156(91.2%) 
Abnormalities in
ECG on admission   
Yes 44(25.1%) 22(12.9%) χ2 8.44: p 0.004
No 131(74.9%) 149(87.1%) 
Waist hip ratio   
Normal 23(13.1%) 70(40.9%)  χ2 33.9: p 0.000
Increased
(M>.9;F>.6) 152(86.9%) 101(59.1%) 
Psychosocial
stress(self-reported)   
Yes 79(45.1%) 30(17.5%) χ2 30.5; p 0.000
No 96(54.9%) 141(82.5%) 
History of 
aspirin intake   
Yes 29(16.6%) 10(5.8%) χ2 9.94;p 0.002
No 146(83.4%) 161(94.2%) 
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Introduction
Stroke is an illness of escalating socioeconomic 
importance. World Health Organization’s definition of 
stroke is rapidly developed clinical signs of focal or 

global disturbance of cerebral function, lasting more 
than 24 hours or until death, with no apparent 
non-vascular cause1. Stroke is the main reason of 
functional disability. Neurological sequelae are present 

in 90% of stroke patients, one third of which will not be 
able to resume daily life activities at the same level than 
before stroke2-3. Approximately 20 million people each 
year will suffer from stroke, and 5 million of these will 
not survive4. In 2005, stroke accounted for 5.7 million 
deaths worldwide, with 87% of the deaths occurring in 
developing countries5. In Asia, the problem of stroke 
has a particularly strong impact, not only because more 
than half of the world’s population lives in Asia, but 
stroke is the predominant vascular disease in many parts 
of Asia6. The prevention, identification and control of 
the cardiovascular risk factors at individual and 
population level is poor in Asia because of ignorance 
and high cost of the interventions. The burden of stroke 
is likely to increase substantially in the near future 
because of the aging population. Moreover, the 
financial burden of stroke on society is high, including 
both direct and indirect costs for stroke care7. It is 
crystal clear that, this devastating condition not only 
affects the patient but also their family.
Stroke is a multifactorial condition. A number of risk 
factors have been shown to be associated with stroke, 
including age, sex, heredity, hypertension, diabetes, 
hypercholesterolemia, dietary factors, obesity, smoking, 
alcohol intake, and physical inactivity8-9. However, the 
contribution of each risk factor to the outcome of stroke 
varies from one study to another. Several risk factors for 
stroke are established and should be placed in 
identifying modifiable risk factor in achieving effective 
prevention strategies10. But prevention is possible by 
early detection and reducing the modifiable risk factors 
for stroke. Comorbidities are a major determinant in the 
treatment of acute stroke. The relationship between 
comorbidity risk factor has been less well studied. This 
study, aimed to find out the common comorbidity 
conditions in acute stroke patients in a tertiary care 
hospital of Bangladesh. Therefore, to recognize risk 
factors and to treat them appropriately is the key to 
establish primary preventive strategies in non-stroke 
patients or secondary preventive measures to avoid 
recurrence in stroke victims.

Methodology
A tertiary level hospital based case control study 
recruited admitted cases of acute stroke patients 
confirmed by CT-scan or MRI of brain from the 
Shaheed Suhrawardy Medical College Hospital 
(ShSMCH) and Dhaka Medical College Hospital, 
Dhaka between January to June 2011 for a period of six 
(6) months. The patients for control group were 
recruited from the same hospital who was admitted for 

other reasons. Controls were based in hospital and had 
no history of stroke. Subjects with acute stroke and 
focal neurological deficit lasting <24 hours, death 
within 24 hours of admission, past history of stroke, 
primary sub-arachnoid hemorrhage, co-existing acute 
coronary syndrome and unwilling to participate were 
excluded from the study. The primary distinction 
between stroke subtypes ischemic, intra-cerebral 
hemorrhagic, and subarachnoid hemorrhagic was based 
on neuro-imaging (CT or MRI). After obtaining written 
informed consent, a semi-structured questionnaire was 
administered, which included information on all the 
stroke risk factors. The variables included to record 
were age, sex, monthly family income, family size, 
family history of CVD death, history of hypertension 
and diabetes mellitus, ECG change, aspirin intake, 
blood pressure and heart rate, and anthropometrical 
measurements waist and hip circumference, height, and 
weight and psychosocial factors. It had been defined 
diabetes as having a fasting plasma glucose level of >7 
mmol/L (126 mg/dL), a random glucose level of >11.1 
mmol/L (200 mg/dL), or the requirement of regular 
hypoglycemic drugs. The same definitions were used 
for the controls, who were recruited from the 
hospitalized patients admitted to units other than 
medicine and never had a stroke in the past. Age and 
sex for the controls were matched. Collected data was 
sorted and screened for any discrepancy. The edited 
data were then analyzed by SPSS V. 16. For 
background variables and socio-demographic data 
descriptive statistics and relative frequency 
(percentage) was generated. Individual risk factors 
were identified through Multivariate analysis and the 
possible confounders were adjusted. Odds Ratio with 
95% CI was generated through binary logistic 
regression to assess individual refractors adjusting for 
all possible confounders. Approval from Institutional 
ethical review board was taken prior to commencement 
of the study. Informed written consent was taken from 
the participant after explaining all the facts to the 
patient or the closest attendant in case of data 
collection. Sample size was determined by STATAR, 
for comparison proportion of hypertension one of the 
most striking risk factors in stroke was considered.  To 
detect odds ratio >3, with the proportion exposed 
among controls of 0.15 and the proportion exposed 
among cases of 0.340, at 80% power and with number 
of control three fold of case a total of 70 cases of 
hemorrhagic stroke and 105 ischemic stroke is 
required.

Results
The demographic characteristics of the 175 cases and 
171 controls are shown in table 1. Due to missing data 
in 4 of the controls, the results of 171 controls are 
described. Majority of the case and controls (111 and 
113 respectively) were 60 or more years of age. At the 
same time male respondents were more among both 
cases and controls. There is no significant difference 
between cases and controls in demographic 
characteristics. Monthly family income and family size 
of the respondents showed no significant difference 
among cases and controls. Family history of premature 
cardiovascular death (<55 years in male and <65 years 
in female) were more among the cases than controls, 
but it is not statistically significant.

 

 

Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements>160/90 mm 
Hg) was present among significantly (p<.001) higher 
number of cases than the controls. At the same time 
psycho-social stress (reported by the patient or 
attendant) was more common among the cases (79, 
45.1%) than controls (30, 17.5%). Waist-to-hip ratio 
(for male >0.9 and for female>0.6) was associated with 
increased risk of stroke as there is significant 

differences in waist hip ratio among cases than control 
(p<0.000). Other important co-morbid conditions like 
Diabetes mellitus (self-reported) and arrhythmia (as 
evidenced by on admission ECG) showed no 
significant difference among case and controls of this 
study. Dyslipidemia, an established risk factor of 
stroke, is found not to be significant, as very small 
number of cases and controls gave self-reported history 
of dyslipidemia in this study. History of regular intake 
of aspirin (for other disease) was found to be more 
among cases than controls but it was not statistically 
significant. 

 

Stepwise logistic regression analysis was carried out 
for continuous variables (WHR) and for categorical 
variables (history of dyslipidemia and hypertension). 

The most predictive independent variables were history 
of hypertension (p<0.001), Psychosocial stress 
(p<0.001) and increased WHR (p<0.001). Variables 
revealed to be significantly associated with acute stroke 
by bivariate analyses were all entered into the model 
directly. Among the variables, known hypertension, 
increased waist hip ratio and psycho social stress were 
found to be the independent predictors of acute stroke 
(Table-3).

Discussion
Based on this study majority of the cases and controls 
were above the age of 60 (63.4%) and most of the 
respondents among cases and controls were male 
(71.4%). Although there were no significant association 
risk factors with age but most stroke in this hospital 
study occurs in male. Male incidence is 30% higher 
than female which coincide with international study11. 
The respondents were categorized with monthly family 
income of less than 30000 BDT or more than that at the 
same time number of family members were also taken 
into account but it didn’t show any significant 
difference among the cases and controls. Family 
history of pre mature cardio vascular death was present 
in only a very few cases. It was not described as an 
important risk factor in any major studies regarding 
risk factors of acute stroke12-13.
Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements) was found 
in significantly higher number of cases of this 
study.)Several other studies also showed hypertension 
as an important risk factor14-15. Diabetes is the main risk 
factor following hypertension of cerebral small vessel 
disease and has been identified as a significant 
independent variable of symptomatic recurrence in 
patients with first ever cerebral infarction of the lacunar 
type16-17. A study among Bangladeshi patients also 
found hypertension and diabetes mellitus were 
significant risk factors for stroke18-19. However, in this 
study any significant relation of Diabetes Mellitus is 
not found as a risk factor. Dyslipidemia is another 
recognized risk factor of stroke. Data from prospective 
studies in male patients have shown that in the 

presence of total serum cholesterol values > 240 to 270 
mg/dL, there is an increase in the rates of ischemic 
stroke20. But it was not found to be a significant risk 
factor in this study .May be this is due to  lack of  
testing serum lipid profile as a routine test among the 
people of Bangladesh as self-reported history of 
Dyslipidemia was used in this study. Arrhythmia 
(especially atrial fibrillation) is an important risk factor 
for developing stroke. ECG findings including 
myocardial ischemic change, LVH and AF were risk 
factors for stroke as shown in other studies. The most 
common arrhythmia detected in the setting of stroke is 
A21-22. In this study we used ECG done on admission to 
diagnose any baseline arrhythmia present or not. This 
study didn’t show arrhythmia as an important risk 
factor which is in contrast to other study finding.   
Psychosocial stress was associated with an increased 
risk of all stroke. A Study demonstrated that the 
accumulation of life events is associated with an 
increased risk of stroke event23. Socioeconomic status 
may affect incidence and mortality of stroke as a 
stressor24. Medication history (aspirin, NSAID, OCP 
for females) was recorded from the cases and controls 
but very small of respondents gave history of regular 
intake of NSAID or oral contraceptive pill. History of 
aspirin ingestion (for other diseases) was found among 
cases and controls but it was not statistically 
significant. In the Swedish Aspirin Low-Dose Trial 
(SALT), in which CT or necropsy was carried out in 
98% of the patients with stroke, there was an excess of 
hemorrhagic strokes and a significant increase in the 
risk of fatal hemorrhagic strokes among the aspirin (75 
mg/d) users25. However, Thrift et al.26 found no increase 
in risk among those who took low doses of aspirin 
(<1225 mg/wk). Our results showed that increased 
WHR appeared to have a statistically greater risk for 
ischemic stroke .In other studies, the risk of stroke was 
2.3 times greater in the highest quintile of WHR (0.98) 
for men27 and 1.6 times greater in the highest tertile of 
WHR (0.87) for women28. Stepwise multiple logistic 
regression analysis showed known hypertension, 
increased waist hip ratio and psycho-social stress to be 
the independent predictors of acute stroke and risk 
management should be considered in population at risk.
This study aimed at identifying the comorbid 
conditions as a risk factors of stroke in Bangladeshi 
Population. The study was conducted in a tertiary care 
hospital serving an urban and suburban population in 
Dhaka, the capital city of Bangladesh. Since the cases 
are confirmed cases of stroke with or without having 
previous heart disease, the study avoids the problem of 
misdiagnosis associated with sole use of neuro-imaging 
as diagnostic criteria. The problems associated with 

migration and acculturation also avoided because the 
study included Bangladeshi residents only; it unveiled 
the risk factors among individuals within a relatively 
homogeneous ethnic origin and geographic region, 
rather than between populations.  
The controls were taken carefully from admitted 
patient to avoid putative risk factor. Although controls 
from the community would have been ideal, hospital 
based controls were easier to recruit and generally 
belonged to the same population as hospital-based 
cases. Without a prospective cohort study, it is difficult 
to assess the potential impact on risk factors, if any, of 
pre-existing silent IHD, changing risk factors among 
cases, and any treatment for diabetes mellitus and 
hypertension that patients may have received. 
However, such factors generally tend to reduce 
differences between cases and controls. Finally, the 
patients in this study are predominantly male and any 
extrapolation to women should be done cautiously.

Conclusion
Stroke is an important health problem among the 
elderly. Many attempts had conducted but the incidence 
of stroke is still high. The efforts to reduce the 
incidence of stroke should be based on risk factors that 
may influence, in particular, risk factors related to 
comorbid condition. Therefore, identifying and 
understanding these risk factors may contribute to the 
reduction in stroke morbidity and mortality. Therefore, 
a study to identify the comorbid risk factors in acute 
stroke patients were treated at tertiary level hospital 
was undertaken to help health organization to enhance 
intervention to public in reducing stroke morbidity and 
mortality, specifically in Bangladesh.
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Table 3: Multiple variable logistic regression analysis
Variables

Psycho social stress
Hypertension(self-reported)
ECG pathology(on admission)
History of aspirin intake
Dyslipidemia(self-reported)
Increased WHR

Odds ratio
 

4.90
4.056
1.924
2.521
1.079
3.806

p value

0.0001
0.0001
0.81
0.061
0.860
0.0001

95%Confidence
Interval

2.752-9.334
2.218-7.416
0.922-4.012
0.957-6.642
0.462-2.521
1.954-7.415
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Introduction
Stroke is an illness of escalating socioeconomic 
importance. World Health Organization’s definition of 
stroke is rapidly developed clinical signs of focal or 

global disturbance of cerebral function, lasting more 
than 24 hours or until death, with no apparent 
non-vascular cause1. Stroke is the main reason of 
functional disability. Neurological sequelae are present 

in 90% of stroke patients, one third of which will not be 
able to resume daily life activities at the same level than 
before stroke2-3. Approximately 20 million people each 
year will suffer from stroke, and 5 million of these will 
not survive4. In 2005, stroke accounted for 5.7 million 
deaths worldwide, with 87% of the deaths occurring in 
developing countries5. In Asia, the problem of stroke 
has a particularly strong impact, not only because more 
than half of the world’s population lives in Asia, but 
stroke is the predominant vascular disease in many parts 
of Asia6. The prevention, identification and control of 
the cardiovascular risk factors at individual and 
population level is poor in Asia because of ignorance 
and high cost of the interventions. The burden of stroke 
is likely to increase substantially in the near future 
because of the aging population. Moreover, the 
financial burden of stroke on society is high, including 
both direct and indirect costs for stroke care7. It is 
crystal clear that, this devastating condition not only 
affects the patient but also their family.
Stroke is a multifactorial condition. A number of risk 
factors have been shown to be associated with stroke, 
including age, sex, heredity, hypertension, diabetes, 
hypercholesterolemia, dietary factors, obesity, smoking, 
alcohol intake, and physical inactivity8-9. However, the 
contribution of each risk factor to the outcome of stroke 
varies from one study to another. Several risk factors for 
stroke are established and should be placed in 
identifying modifiable risk factor in achieving effective 
prevention strategies10. But prevention is possible by 
early detection and reducing the modifiable risk factors 
for stroke. Comorbidities are a major determinant in the 
treatment of acute stroke. The relationship between 
comorbidity risk factor has been less well studied. This 
study, aimed to find out the common comorbidity 
conditions in acute stroke patients in a tertiary care 
hospital of Bangladesh. Therefore, to recognize risk 
factors and to treat them appropriately is the key to 
establish primary preventive strategies in non-stroke 
patients or secondary preventive measures to avoid 
recurrence in stroke victims.

Methodology
A tertiary level hospital based case control study 
recruited admitted cases of acute stroke patients 
confirmed by CT-scan or MRI of brain from the 
Shaheed Suhrawardy Medical College Hospital 
(ShSMCH) and Dhaka Medical College Hospital, 
Dhaka between January to June 2011 for a period of six 
(6) months. The patients for control group were 
recruited from the same hospital who was admitted for 

other reasons. Controls were based in hospital and had 
no history of stroke. Subjects with acute stroke and 
focal neurological deficit lasting <24 hours, death 
within 24 hours of admission, past history of stroke, 
primary sub-arachnoid hemorrhage, co-existing acute 
coronary syndrome and unwilling to participate were 
excluded from the study. The primary distinction 
between stroke subtypes ischemic, intra-cerebral 
hemorrhagic, and subarachnoid hemorrhagic was based 
on neuro-imaging (CT or MRI). After obtaining written 
informed consent, a semi-structured questionnaire was 
administered, which included information on all the 
stroke risk factors. The variables included to record 
were age, sex, monthly family income, family size, 
family history of CVD death, history of hypertension 
and diabetes mellitus, ECG change, aspirin intake, 
blood pressure and heart rate, and anthropometrical 
measurements waist and hip circumference, height, and 
weight and psychosocial factors. It had been defined 
diabetes as having a fasting plasma glucose level of >7 
mmol/L (126 mg/dL), a random glucose level of >11.1 
mmol/L (200 mg/dL), or the requirement of regular 
hypoglycemic drugs. The same definitions were used 
for the controls, who were recruited from the 
hospitalized patients admitted to units other than 
medicine and never had a stroke in the past. Age and 
sex for the controls were matched. Collected data was 
sorted and screened for any discrepancy. The edited 
data were then analyzed by SPSS V. 16. For 
background variables and socio-demographic data 
descriptive statistics and relative frequency 
(percentage) was generated. Individual risk factors 
were identified through Multivariate analysis and the 
possible confounders were adjusted. Odds Ratio with 
95% CI was generated through binary logistic 
regression to assess individual refractors adjusting for 
all possible confounders. Approval from Institutional 
ethical review board was taken prior to commencement 
of the study. Informed written consent was taken from 
the participant after explaining all the facts to the 
patient or the closest attendant in case of data 
collection. Sample size was determined by STATAR, 
for comparison proportion of hypertension one of the 
most striking risk factors in stroke was considered.  To 
detect odds ratio >3, with the proportion exposed 
among controls of 0.15 and the proportion exposed 
among cases of 0.340, at 80% power and with number 
of control three fold of case a total of 70 cases of 
hemorrhagic stroke and 105 ischemic stroke is 
required.

Results
The demographic characteristics of the 175 cases and 
171 controls are shown in table 1. Due to missing data 
in 4 of the controls, the results of 171 controls are 
described. Majority of the case and controls (111 and 
113 respectively) were 60 or more years of age. At the 
same time male respondents were more among both 
cases and controls. There is no significant difference 
between cases and controls in demographic 
characteristics. Monthly family income and family size 
of the respondents showed no significant difference 
among cases and controls. Family history of premature 
cardiovascular death (<55 years in male and <65 years 
in female) were more among the cases than controls, 
but it is not statistically significant.

 

 

Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements>160/90 mm 
Hg) was present among significantly (p<.001) higher 
number of cases than the controls. At the same time 
psycho-social stress (reported by the patient or 
attendant) was more common among the cases (79, 
45.1%) than controls (30, 17.5%). Waist-to-hip ratio 
(for male >0.9 and for female>0.6) was associated with 
increased risk of stroke as there is significant 

differences in waist hip ratio among cases than control 
(p<0.000). Other important co-morbid conditions like 
Diabetes mellitus (self-reported) and arrhythmia (as 
evidenced by on admission ECG) showed no 
significant difference among case and controls of this 
study. Dyslipidemia, an established risk factor of 
stroke, is found not to be significant, as very small 
number of cases and controls gave self-reported history 
of dyslipidemia in this study. History of regular intake 
of aspirin (for other disease) was found to be more 
among cases than controls but it was not statistically 
significant. 

 

Stepwise logistic regression analysis was carried out 
for continuous variables (WHR) and for categorical 
variables (history of dyslipidemia and hypertension). 

The most predictive independent variables were history 
of hypertension (p<0.001), Psychosocial stress 
(p<0.001) and increased WHR (p<0.001). Variables 
revealed to be significantly associated with acute stroke 
by bivariate analyses were all entered into the model 
directly. Among the variables, known hypertension, 
increased waist hip ratio and psycho social stress were 
found to be the independent predictors of acute stroke 
(Table-3).

Discussion
Based on this study majority of the cases and controls 
were above the age of 60 (63.4%) and most of the 
respondents among cases and controls were male 
(71.4%). Although there were no significant association 
risk factors with age but most stroke in this hospital 
study occurs in male. Male incidence is 30% higher 
than female which coincide with international study11. 
The respondents were categorized with monthly family 
income of less than 30000 BDT or more than that at the 
same time number of family members were also taken 
into account but it didn’t show any significant 
difference among the cases and controls. Family 
history of pre mature cardio vascular death was present 
in only a very few cases. It was not described as an 
important risk factor in any major studies regarding 
risk factors of acute stroke12-13.
Among the co-morbid diseases, hypertension 
(self-reported or mean of 3 measurements) was found 
in significantly higher number of cases of this 
study.)Several other studies also showed hypertension 
as an important risk factor14-15. Diabetes is the main risk 
factor following hypertension of cerebral small vessel 
disease and has been identified as a significant 
independent variable of symptomatic recurrence in 
patients with first ever cerebral infarction of the lacunar 
type16-17. A study among Bangladeshi patients also 
found hypertension and diabetes mellitus were 
significant risk factors for stroke18-19. However, in this 
study any significant relation of Diabetes Mellitus is 
not found as a risk factor. Dyslipidemia is another 
recognized risk factor of stroke. Data from prospective 
studies in male patients have shown that in the 

presence of total serum cholesterol values > 240 to 270 
mg/dL, there is an increase in the rates of ischemic 
stroke20. But it was not found to be a significant risk 
factor in this study .May be this is due to  lack of  
testing serum lipid profile as a routine test among the 
people of Bangladesh as self-reported history of 
Dyslipidemia was used in this study. Arrhythmia 
(especially atrial fibrillation) is an important risk factor 
for developing stroke. ECG findings including 
myocardial ischemic change, LVH and AF were risk 
factors for stroke as shown in other studies. The most 
common arrhythmia detected in the setting of stroke is 
A21-22. In this study we used ECG done on admission to 
diagnose any baseline arrhythmia present or not. This 
study didn’t show arrhythmia as an important risk 
factor which is in contrast to other study finding.   
Psychosocial stress was associated with an increased 
risk of all stroke. A Study demonstrated that the 
accumulation of life events is associated with an 
increased risk of stroke event23. Socioeconomic status 
may affect incidence and mortality of stroke as a 
stressor24. Medication history (aspirin, NSAID, OCP 
for females) was recorded from the cases and controls 
but very small of respondents gave history of regular 
intake of NSAID or oral contraceptive pill. History of 
aspirin ingestion (for other diseases) was found among 
cases and controls but it was not statistically 
significant. In the Swedish Aspirin Low-Dose Trial 
(SALT), in which CT or necropsy was carried out in 
98% of the patients with stroke, there was an excess of 
hemorrhagic strokes and a significant increase in the 
risk of fatal hemorrhagic strokes among the aspirin (75 
mg/d) users25. However, Thrift et al.26 found no increase 
in risk among those who took low doses of aspirin 
(<1225 mg/wk). Our results showed that increased 
WHR appeared to have a statistically greater risk for 
ischemic stroke .In other studies, the risk of stroke was 
2.3 times greater in the highest quintile of WHR (0.98) 
for men27 and 1.6 times greater in the highest tertile of 
WHR (0.87) for women28. Stepwise multiple logistic 
regression analysis showed known hypertension, 
increased waist hip ratio and psycho-social stress to be 
the independent predictors of acute stroke and risk 
management should be considered in population at risk.
This study aimed at identifying the comorbid 
conditions as a risk factors of stroke in Bangladeshi 
Population. The study was conducted in a tertiary care 
hospital serving an urban and suburban population in 
Dhaka, the capital city of Bangladesh. Since the cases 
are confirmed cases of stroke with or without having 
previous heart disease, the study avoids the problem of 
misdiagnosis associated with sole use of neuro-imaging 
as diagnostic criteria. The problems associated with 

migration and acculturation also avoided because the 
study included Bangladeshi residents only; it unveiled 
the risk factors among individuals within a relatively 
homogeneous ethnic origin and geographic region, 
rather than between populations.  
The controls were taken carefully from admitted 
patient to avoid putative risk factor. Although controls 
from the community would have been ideal, hospital 
based controls were easier to recruit and generally 
belonged to the same population as hospital-based 
cases. Without a prospective cohort study, it is difficult 
to assess the potential impact on risk factors, if any, of 
pre-existing silent IHD, changing risk factors among 
cases, and any treatment for diabetes mellitus and 
hypertension that patients may have received. 
However, such factors generally tend to reduce 
differences between cases and controls. Finally, the 
patients in this study are predominantly male and any 
extrapolation to women should be done cautiously.

Conclusion
Stroke is an important health problem among the 
elderly. Many attempts had conducted but the incidence 
of stroke is still high. The efforts to reduce the 
incidence of stroke should be based on risk factors that 
may influence, in particular, risk factors related to 
comorbid condition. Therefore, identifying and 
understanding these risk factors may contribute to the 
reduction in stroke morbidity and mortality. Therefore, 
a study to identify the comorbid risk factors in acute 
stroke patients were treated at tertiary level hospital 
was undertaken to help health organization to enhance 
intervention to public in reducing stroke morbidity and 
mortality, specifically in Bangladesh.
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