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Abstract
Title: Association of Modifiable Risk Factors with Ischemic Stroke among Hypertensive Patients: Case Control Study at Tertiary Care Hos-
pital, Karachi
Objectives: To determine the association of modifiable risk factors (smoking, obesity, physical inactivity, dyslipidemia, diabetes mellitus) 
with Ischemic stroke among hypertensive patients. 
Methods: A Case control study, conducted at Medicine and Family Medicine clinics at the Aga Khan University Hospital (AKUH), Karachi 
from May 2009 to April 2011. Total 288 patients were included through non-probability purposive sampling. All hypertensive patients’ ≥35 
years with first ever ischemic stroke and without stroke were enrolled and proforma was filled with consent. Mean and standard deviation 
was calculated for continuous variables and percentages for categorical variables. Univariate analysis was used to determine the associa-
tion of modifiable risk factors with ischemic stroke and multivariate model was created for controlling the effects of confounders.
Results: Mean age was 61.2 years ± 12.9 SD. After adjusting for the effects of other variables in the model, the odds of physically inactive 
among ischemic stroke cases were six times (ORadj=6.867, 95% CI: 3.102-15.204), and odds of lower HDL levels were three times (ORadj= 
3.740, 95% CI: 2.105-6.645) as compare to non-stroke controls. Cases were more likely to be obese (ORadj= 1.233, 95% CI: 0.598-2.542), 
smoking cigarette (ORadj= 2.57, 95% CI: 1.43-4.62), diabetic (ORadj= 1.48, 95% CI: 0.82-2.68) and dyslipidemia (ORadj=2.07, 95% CI: 0.84-5.12) 
than controls.
Conclusions: Risk of stroke increased with modifiable risk factors such as physical inactivity, obesity, smoking, DM, and low HDL levels in 
patients with hypertensive ischemic stroke. By controlling these modifiable risk factors at primary care level can reduce burden of stroke 
in the community
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Introduction 
According to world health report 2014, 56 million deaths occurred in 
the world during 2012; out of these 38 million (68%) were due to non-
communicable diseases (NCDs). About 17.5 million deaths occurred 
due to cardiovascular disease in 2012, and an estimated 7.4 million 
were due to heart attacks (ischemic heart disease) and 6.7 million 
were due to strokes. Nearly 82% of these NCDs related deaths (28 
million) occurred in low and middle income countries.(1) Stroke is 
the leading reason of adult disability and the second leading cause 
of death worldwide,(2) and fifth leading cause of death in USA.(3) The 
prevalence of stroke in USA is 2.6% and approximately 795,000/year 
people experience a new or recurrent stroke.(3) 
Incidence of stroke in Pakistan is 250/100000,(4) in India 119-
145/100000,(5) in China 116-219/100000.(6) The prevalence of stroke 
in China is 0.26-0.7% and in India 0.09-0.42%. (7, 8) There are no well-
designed, population based data on stroke in Pakistan, although a 
study done by Kamal Al et al showed the prevalence of stroke and/or 
TIA was 21.8%.(9, 10)

Among stroke risk factors; Hypertension is the most important risk 
factor (62%, OR=3.807) while hypercholesterolemia (66%, OR = 3.77), 
Diabetes mellitus (38%; OR = 3.47), obesity (84% OR 2.47), Family history 

mailto:kiransharma29@rediffmail.com
mailto:dileepluhana1979@gmail.com


International Journal of  Nursing and Hospital Care Volume 1 Issue 3, July 2018

Citation: Dileep Kumar et al. (2018),  Association of Modifiable Risk Factors with Ischemic Stroke among Hypertensive Patients (Case Control Study at Tertiary Care 
Hospital, Karachi). Int J Nur & Hos Car. 1:3, 07-11.

08

of stroke (31% OR = 2.2.36), smoking (49%, OR= 2.24), and Transient 
Ischemic Attack (32%, OR 2.01) also prompt to stroke.(11)

Economic burden of stroke in the USA is 68.9 billion dollars per year.
(3) According to World health Organization (WHO) report 2002, total 
mortality due to stroke in Pakistan was 78512.(12)

In patients with hypertension, the risk of stroke can be reduced 
by controlling the modifiable risk factors by mean of primary and 
secondary prevention strategies that comprises life style modification, 
control of dyslipidemia and diabetes mellitus. Therefore it is necessary 
to find out proportion of modifiable risk factors among hypertensive 
ischemic stroke patients. On the basis of above description we 
conducted study to determine the association of modifiable risk 
factors (smoking, obesity, poor diet, physical inactivity, dyslipidemia, 
and diabetes mellitus) with ischemic stroke among hypertensive 
patients.
Material and methods
A Case control study conducted at Medicine and Family Medicine 
clinics at the Aga Khan University Hospital (AKUH), Karachi from May 
2009 to April 2011. Total 288 patients were included (144 cases and 144 
control) through non-probability purposive sampling. Patients were 
divided into two groups; cases and controls. Cases were selected as 
all hypertensive patients’ ≥35 years diagnosed as first ever ischemic 
stroke and control were all hypertensive patients’ ≥35 years without 
stroke. Patients with hemorrhagic stroke, space occupying lesions 
(tumor or abscesses), and patients with incomplete work up to 
determine risk factors were excluded. Hypertension was defined as 
known case of hypertension or systolic blood pressure (BP) ≥140 and/
or diastolic blood pressure ≥90 mmHg on the mean of two readings. 
Diabetes Mellitus was defined as known case of DM or elevated 
fasting blood sugar (FBS) ≥126 mg/dl. Obesity was defined as Body 
mass index (BMI) ≥25 and overweight as 23 to 24.9. Dyslipidemia was 

defined as cholesterol of ≥200 mg/dl, low density lipoprotein (LDL) 
of ≥130 mg/dl, high density lipoprotein (HDL) of <40 mg/dl in males 
and <50 in females, triglycerides (TGs) >150 mg/dl. Physical inactivity 
was defined as doing no exercise or occasional exercise as <5 times 
a week. Smoking status was assessed as current smoker, ex-smoker 
(who discontinued smoking in the last 5 years) and non-smoker. 
A written informed consent was taken from patients. Participant’s 
personal social demographic data such as age, gender, marital status 
and data regarding risk factors such as history of smoking, physical 
inactivity, dyslipidemia and diabetes mellitus was recorded. Blood 
pressure was measured by mercury sphygmomanometer after 5 
minutes of rest and a mean of two readings taken 10 minutes apart 
were recorded. BMI was calculated (Weight in kilogram (Kg) divided 
by Height in meter square (m)2. Serum cholesterol (CHOL), low density 
lipoprotein (LDL), HDL, triglycerides (TGs) and blood sugar levels were 
recorded from file. All data was taken by principal investigator on 
pretested structured questionnaire. 
Data was double entered and analyzed in SPSS version 19. Descriptive 
statistics were studied, mean and standard deviation for continuous 
variables (age), and percentages or proportions for categorical 
variables such as gender, marital status and smoking status, physical 
inactivity, obesity, dyslipidemia, and diabetes mellitus. Logistic 
regression analysis has been used to determine the association 
of modifiable risk factors with ischemic stroke in patients with 
hypertension. Initially, Univariate analysis with logistic regression 
was used, and then multivariate model was created for controlling 
the effects of confounders. All those variables having a p value of 
<0.25 in the Univariate analysis and/or having biological importance 
was considered for inclusion in the multivariable model. Results are 
reported in terms of crude and adjusted OR with 95% confidence 
interval. A p-value of <0.05 was considered as statistically significant

Results
Mean age of the participants were 61years ± 13 SD. Frequency of 
demographic and modifiable risk factors among cases and controls 
are shown in Table 1 
Univariate Logistic Regression Model 
Cases were more likely to be physically inactive (OR 7.472; 95% CI: 
3.707-15.059), obese (OR 2.804; 95% CI: 1.447-5.434), smoking cigarette 
(OR 3.094; 95% CI: 1.891-5.062), diabetic (OR 1.827; 95% CI: 1.124-2.969), 
and dyslipidemic (OR 1.918; 95% CI: 1.065-3.453) than controls. Cases 

were more likely have lower HDL (OR 4.910; 95% CI: 2.973-8.108), 
higher triglycerides (OR 1.093; 95% CI: 0.697-1.759), cholesterol (OR 
0.885; 95% CI: 0.506-1.548) and LDL levels (OR 0.894; 95% CI: 0.523-
1.528) than controls.
Multivariable Logistic Regression Model
After adjusting the effects of other variables in the model, the final 
logistic regression model included physical inactivity, cigarette 
smoking, obesity, diabetes, dyslipidemia and lower HDL levels as 
shown in table 2
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* Statistically significance
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Table 2: Multivariable Logistic Regression

* Statistically significance

Discussion
In our study we aimed to look for association of modifiable risk 
factors with ischemic stroke among hypertensive patients. Patients 
with hypertension and the risk of ischemic stroke can be reduced by 
controlling the modifiable risk factors through primary and secondary 
prevention strategies. This study shows that modifiable risk factors; 
smoking, physical inactivity, obesity and low HDL levels are positively 
associated with hypertensive ischemic stroke patients.
In our study current smokers had a nearly two fold higher risk of 
ischemic stroke as compared to non-smokers (adjusted OR = 2.57, CI 
1.43-4.61), and it is comparable with studies done by Vijaya Sorganvi 
et al and Teng-yeow tan et al, showed that the risk of ischemic stroke 
increased among smokers (OR = 2.33 and OR = 2.30 respectively). (7, 11) 
Nearly similar finding was found in the INTERSTROKE study (OR 2.32, 
99% CI; 1.91-2.81). (13)

Physical inactivity carried a six fold higher risk of ischemic stroke as 
compared to those who regularly doing exercise in our study (adjusted 
OR = 6.86, CI; 3.10-15.20). Similar result was found in a study done by 
Adnan Shah et al showed that sedentary life style is strongly associated 
with ischemic stroke (OR = 3.06). (14)

Our study showed that obesity was associated with increased risk of 
ischemic stroke (OR = 2.80, CI; 1.447-5.43), and it is nearly comparable 
in a studies done by Vijaya Sorganvi et al (OR 2.471, CI; 1.25-4.87). (9) and 
Suk et al (OR 2.4, CI; 1.5-3.9). While INTERSTROKE study described that 
there is stronger association of ischemic stroke with waist-to-hip ratio 
in comparison with body-mass index. (13)

In univariate analysis, we found Diabetes mellitus is associated with 
increased risk of ischemic stroke (OR = 1.82, CI; 1.124-2.96) and results 
were almost comparable with few studies done recently in Asia, a study 
done by Vijaya Sorganvi et al (OR = 3.47, CI; 1.75-6.86), INTERSTROKE 
Study (OR = 1.60, 99% CI; 1.29-1.99) and by Teng-yeow tan et al (OR 1.9, 
CI; 1.20-2.99). (7, 11, 13) However, after controlling confounding factor by 
using multivariate logistic regression model, we did not find stronger 
association of diabetes mellitus as risk for ischemic stroke (p-value = 
0.19), it needs to be further stratified on large scale. 
In this study, we did not find association of high total cholesterol level, 
triglycerides level, LDL level as independent factor to increase the risk 
of ischemic stroke in both univariate and multivariate analysis. In our 
study, over all dyslipidemia was found in 15% of the cases, comparable 
with the study done by Khealani BA et al showed that dyslipidemia 
accounts for 19-30% of cases.(4) We found stronger association of low 

HDL level with the increased risk of ischemic stroke (OR = 3.74, CI; 
2.105-6.645) and similar finding was found in study done by J. David 
Curb et al. (16)

Conclusion
We found that modifiable risk factors; lack of physical exercise, obesity, 
smoking, DM and low HDL levels are associated with increased risk of 
ischemic stroke among hypertensive patients. 
Our study was conducted on small sample size and population mainly 
belonged to metropolitan city of the country so study population 
is not truly representing the whole population. Future studies are 
recommended in order to confirm our findings. Such studies need 
to be conducted on a larger scale, counteracting limitations of our 
study. Most importantly, physicians need to pay particular attention 
to patient education and counseling when managing hypertensive 
patients. Strategies should be planned out to prevent these modifiable 
risk factors against ischemic stroke.
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