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ABSTRACT

OBJECTIVE: To identify the modifiable risk factors related to hypertension in male and female in the population of Sahiwal Division. 
STUDY DESIGN: A Hospital based Case-Control Study

th thPLACE AND DURATION: At District Headquarters of Sahiwal Division from 5  May 2014 to 10  June 2014.
METHODOLOGY: The study included 360 subjects divided into two groups of 180 each i.e. hypertensive patients (cases) and non-
hypertensive patients (controls). The data was collected through a questionnaire. Modifiable risk factors included were diabetes 
mellitus, excess dietary salt, obesity, physical inactivity, smoking, socioeconomic status, stress, lake of fruits intake, and sleep 
deprivation. Binary logistic regression was applied to find the association between risk factors and hypertension with 95% confidence 
interval.
RESULTS: Gender wise distribution revealed 55.6% males and 44.4% females. Out of 360 subjects 36.1% had diabetes, 17.2% had 
obesity, 56.4% had sedentary lifestyle, 42.5% had habit of excessive salt use, 61.7% had inadequate use of fruits and 36.9% had 
inadequate sleep. 
CONCLUSION: Hypertension is strongly determined by a set of modifiable risk factors. The most common modifiable risk factors 
leading to hypertension are diabetes mellitus, excess dietary salt, obesity, inadequate physical activity and sleep deprivation. 
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INTRODUCTION

Hypertension, the silent killer is a global public health issue that 
rarely causes specific symptoms. Hypertension contributes to 
the burden of kidney failure, heart disease, stroke and 
premature mortality and disability. There are many growing 
numbers of people who suffer from heart attacks and strokes 
due to undiagnosed and uncontrolled risk factors such as 
hypertension in the developing countries. Worldwide 
cardiovascular disease accounts nearly 17 million deaths a year, 

nearly one third of the total. Hypertension is responsible for at 
least 45% of deaths due to heart disease and 51% of deaths due 

1 to stroke. Hypertension is on rise in Pakistan. The prevalence of 
hypertension in adult population aged above 50 years is 50% 

2and 30% in people aged around 30 years.
About 90 percent people have Essential Hypertension that can 
be controlled but cannot be cured. Hypertension increases the 
risk of heart and kidney diseases. Men are more likely to 
develop hypertension before the age of 50 years, but after the 
age of 60; HTN is more common in women than in men. Women 
tolerate Higher Blood Pressure (HBP) better than men, more 

3men than women die of HBP.  The term hypertension refers to 
pressures of 140/90 mmHg and above and it should be treated. 
After 40 years of age, it has been estimated that one-fifth of 

4women and one-third men suffer from hypertension.  In more 
than 70% of patients of HTN, the high blood pressure is directly 

5related to obesity.  Excess dietary salt, obesity, physical 
inactivity, smoking, socioeconomic status, stress, lake of fruits 
intake, sleep deprivation and diabetes mellitus are considered 
as modifiable risk factors for hypertension. This study was done 
to see the correlation of these modifiable risk factors in people 
of our local area.
The objective of this study was to identify the modifiable risk 
factors related to hypertension in male and female in the 
population of Sahiwal Division. 
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analysis and p-value<5% was considered as statistical 
significance. 

RESULTS

A total of 360 individuals were studied including 180 cases and 
180 controls. Gender wise distribution revealed 200 (55.6%) 
males and 160 (44.4%) females. The disease was found to be 
more common in the age interval of 45-60 years. Among males 
the number (percentage) of never-smoke, current smoker and 
x-smokers are 102(51.0%), 63(31.5%) and 35(17.5%), 
respectively. Table I: shows distribution among the patient's 
hypertension of different modifiable risk factors including 
obesity, diabetes, salt and physical activity etc. Out of 360 
subjects 130(36.1%) had diabetes, 62(17.2%) had obesity, 
203(56.4%) had sedentary lifestyle, 153(42.5%) had habit of 
excessive salt use, 222(61.7%) had inadequate use of fruits and 
133(36.9%) had inadequate sleep. In our study majority 
226(62.8%) of the patients were from poor families, only 
36(10.0%) of patients from the upper class. Physical inactivity 
was higher among female patients 57(35.6%) as compared to 
the male patients 61(30.5%). Obesity was observed more in 
males 29(14.5%) as compared to the females 20(12.5%). 
Diabetes 45(22.5%) was greater in males as compared to the 
females while excessive salt use 45(28.1%) was greater in 
females than males. The frequency of inadequate use of fruits in 
males 69(34.5%) and females 55(34.4%) was almost same.

METHODOLOGY

The hospital based case-control study was conducted in District 
Headquarter Hospitals of Sahiwal Division i.e. Sahiwal, Okara 

th thand Pakpattan during 5  May 2014 to 10  June 2014. The 
sampling frame consisted of all patients who came to the 
selected wards and outpatient department during the study 
period. Consecutive sampling was used for this research by 
enrolling all patients from an available population over a 
definite time interval. All willing patients aged 30 years and 
above were included in the study. Patients aged less than 30 
years and unwilling to participate were excluded from the study. 
Cases were selected having blood pressure ≥140/90 mmHg 
and/or taking the antihypertensive medication. Controls were 
selected having blood pressure <140/90 mmHg and not taking 

 the antihypertensive medication.  A total 360 subjects including 
180 cases and 180 controls, 200 males (100 cases and 100 
controls) and 160 females (80 cases and 80 controls) were 
included in the study. Information regarding modifiable risk 
factors was taken directly from the patients using a 
questionnaire. Questionnaire tools were developed through 
literature and internet research.  The variable studied include 
diabetes, obesity, social status, physical activity, excessive salt 
intake, use of fruits, sleep habits and role of stress.

Data Analysis: Binary logistic regression was used to identify the 
risk factors and estimate the odds ratio to understand the 
interpretation of risk factor. SPSS (16) was used for statistical 

  TABLE -I: FREQUENCY OF MODIFIABLE RISK FACTORS IN BOTH GENDERS (N=360)
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physical inactivity and extra salt intake in both genders were 
associated with an increased risk of hypertension. In this study, 
obesity in males (OR=11.14, 95% CI=3.49-35.5) and physical 
inactivity in females (OR=4.09, 95% CI=1.98-8.49) was highest 
risk of hypertension.

developing hypertension in this study. Protective effects of 
14, 15fruits on hypertension had been also seen in other studies.

Diabetes is found to be significantly associated in males. Males 
with diabetes showed 2.72 times more risk for the disease as 
compared to non-diabetic. In other case-control studies 
diabetes was found to be a significant risk factor for 

6, 7, 14, 16hypertension.
In overall sample diabetes, obesity, inactive lifestyle, high salt 
intake and inadequate sleep found to be significantly associated 
with an increased risk of hypertension. Use of fruits shows a 
protective role against the disease. Obesity, inactive lifestyle 
and high salt intake are common predictor in all models. The 
odds ratios were highest for obesity in all the models.

CONCLUSION

Hypertension is strongly determined by a set of modifiable risk 
factors. The most common modifiable risk factors leading to 
hypertension are diabetes mellitus, excess dietary salt, obesity, 
inadequate physical activity and sleep deprivation. 
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Table-II, give the significant hypertension predictors by logistic 
regression analysis included diabetes mellitus, obesity, physical 
inactivity, excessive salt, inadequate use of fruits and sleep 
deprivation. Hypertension was inversely associated with fruits 
intake. We found diabetes mellitus, fruits intake and sleep 
deprivation to be associated only in male patients. Obesity, 

DISCUSSION

A recent case-control study conducted to identify the 
modifiable risk factors for hypertension shows current smoking, 
obesity, diabetes and inadequate physical activity were 

6 7predicted by logistic regression. In another study  obesity and 
diabetes were significantly related to the hypertension.
We found that inadequate physical activity is significant in both 

8men and women. This result is supported by another study  
which states that sedentary physical activity was significant risk 
factor in both genders indicating 1.39 more risk of hypertension 
for male while 1.43 for females. This result is also consistent 

6, 9with other case-control studies.
Obesity and higher salt intake was found to be significantly 
associated with hypertension in both sexes. Males with higher 
BMI were at a greater risk of hypertension than females while 
females with higher salt intake were at a higher risk for 
developing the disease. Direct relationship was documented 

6-10between obesity and hypertension in earlier studies.  A 
significant positive relationship between extra salt intake and 

 10, 11hypertension is reported in other studies.
In this study, inadequate sleep in men was positively associated 
with an increased risk of hypertension. Subjects having 
inadequate sleep (sleeping hour's ≤6) were 20-times more likely 
to be hypertensive than those who had adequate (7 to 9 hours) 

12sleep.  Short sleep (<6 hours) was associated with greater 
13likelihood of hypertension among men.

Normal use of fruits presented a statistically decreased risk of 

TABLE-II: LOGISTIC REGRESSION ANALYSIS FOR THE RISK FACTORS ASSOCIATED WITH HYPERTENSION (N=360)

P-value<0.05 was consider as statistical significance.
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