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Abstract

Background:  Incidence of hypertension in female is increasing throughout the world, leading to

life threatening medical problem like cardiovascular diseases, stroke. An association between

hypertension and obesity has been identified. Objectives :  The study was carried out to observe

the association of obesity with hypertension in adult female. Methods :  This cross sectional study

was conducted in the Department of Physiology, Dhaka Medical College, Dhaka, during the period

of January 2011 to December 2011. A total number of one hundred female subjects were selected

with age ranging from30 to50 years. Among them 50 hypertensive female subjects were included

from out-patient department of Medicine, Dhaka medical college Hospital, Dhaka as study group(B)

and 50 apparently healthy female were taken as control group(A) for comparison Waist

circumference(WC)  was measured and body mass index (BMI) was calculated in both groups. Data

was analyzed by Unpaired Student’s ‘t’ test and Pearson’s correlation co-efficient (r) test as applicable.

Results: The value of waist circumference was higher in hypertensive subjects than those of non-

hypertensive female and result was statistically significant. Body mass index value was significantly

(p<0.001) higher in hypertensive subjects in comparison to those of non-hypertensive subjects.  In

hypertensive subjects waist circumference and body mass index values were higher and showed

significant positive correlation with systolic and diastolic blood pressure.  Conclusion:   Present

study revealed that hypertension has positive and significant relationship with waist circumference

and body mass index.
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Introduction

The prevalence of hypertension is increasing

throughout the world. Hypertension is a major public

problem in many parts of the world.1 It is known as

“the silent killer”, it may exit for prolonged periods

without symptoms and may manifest only after

causing serious complications2.Hypertension is a

recognized modifiable risk factor of cardiovascular

disease, stroke and end stage renal disease. The

prevalence of hypertension has increased in women

than man. It is considered as the leading cause of

morbidity and mortality in the modern world3

It has been identified as the most common, most

potent and most universal contributor to

cardiovascular mortality, which accounts for 20-50%

of all deaths.2

According to global estimates, in 2000, 972 million

adult had hypertension and it is predicted to rise by

to 60% to a total 1.56 billion by 2025.4 Overweight

and obesity are important risk factors for hypertension

and hypertension is approximately twice as prevalent

in the obese than non obese5

Obesity results from abnormal accumulation of fat

deposits, which consists of an excessive storage of

triacylglycerol within adipocytes located in

subcutaneous tissue and intra-abdominal viscera.6

Currently about 1.5 billion people in the world are

overweight. About 200 million men and 300 million

women are obese. More than one in ten of the world’s

adult population is obese. Overweight and obesity

are the fifth leading risk for global deaths, with at

least 2.8 million adult dying annually as a result of
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obesity7.Obesity has been associated with chronic

non-communicable diseases like hypertension,

coronary heart disease, type 2 diabetes, dyslipidemia,

chronic kidney disease, cancer and arthritis.8

A number of studies have shown the risk of obesity

increases the hypertension .In the Framingham study,

a 10% rise in body weight is associated with a 7mmhg

rise systolic blood pressure9 The National Health and

Nutrition Examination survey reported linear

association between increase in body mass index and

systolic, diastolic and pulse pressure in the American

population. It is reported that an increase of body

mass index of a 1.75 kg/m2 in men and 1.25kg/m2 in

women will cause 1 mm Hg rise in systolic blood

pressure.10

Again some studies have shown that weight reduction

through diet and regular physical exercise has been

associated with reduction in blood pressure. It has

been shown that only 5% weight loss is associated

with reduction in blood pressure in hypertensive

patient.11

Obesity has been recognized as a most important

risk factor for developing hypertension. Several

epidemiological studies from different populations

have been reported a significant association between

obesity and hypertension. The link between obesity

and hypertension is though neuroendocrine

mechanisms and most recently, factors derived from

adipose tissue are thought to play a major role12

Obesity lead to hypertension and other cardiovascular

diseases by activating the renin- angiotensin-

aldosterone system, thus increasing sympathetic

activities and enhancing insulin and leptin resistance

with increased procoagulatory activites12,.13

Some other study reported that greater increased in

waist circumference and body mass index in

hypertensive subjects than that of controls.1,2,6,

Opposite finding was reported by some investigators

who did not find any significant difference in body

mass index value in hypertensive subjects and

controls4

 Some studies have been done on this regard in abroad

but no published data has yet been available on this

aspect in our country. Therefore, the present study

has been designed to observe the effect of obesity in

hypertension. Better understanding of these

metabolic changes with obesity in hypertensive

patient will help in the detection of women at risk for

future cardiovascular diseases. Treatment and

preventive measure can reduce the risk of developing

cardiovascular diseases and thus reduce burden on

our health budget.

Methods

This cross sectional study was conducted in the

Department of Physiology, Dhaka Medical College,

Dhaka, during the period of January 2011 to December

2011. Fifty female of 30-50 years of age with

hypertension participated in this study as study (B)

group. They were selected from out- patient

department of Medicine, Dhaka Medical College

Hospital; Dhaka. Age matched fifty apparently healthy

females studied as control(A) group for comparison.

Subjects having history of heart, liver, kidney

diseases, endocrine disorders and women taking

hormone replacement therapy, steroid, alcohol user,

smoker were excluded from the study. After selection

of the subjects, the objectives, nature, purpose and

benefit of the study were explained to the subjects

in details. Ethical permission was taken from ethical

committee of Dhaka Medical College. After selection

of subjects, the objective, nature, purpose and benefit

of the study were explained to the subjects in details.

Written informed consents were taken from the

participants. The subjects were advised to attend the

laboratory in the department of Physiology of Dhaka

Medical College, Dhaka between 8AM to 10AM.

Detailed personal history, medical history, drugs

history, family history and all the clinical

examinations were done. Then waist circumference

was measured with a soft non elastic measuring tape.

It is the horizontal circumference was taken in a

standing position between the lower border of the

12th rib and highest point of the iliac crest on the

mid axillary line at the end of normal expiration.

Height was measured using a stadiometer without

shoes and weight was taken with light clothing on

the nearest 0.5kg. Body mass index (BMI) was

determined based on the formula weight in kg/height

in meters squared in both groups to observe their

status of obesity. BMI was classified using the WHO

classification for adult as follows: normal for values

in the range of 18.5-25 kg/m2, overweight BMI 25

and-29.9 kg/m2, class1 obesity BMI 30to 34.9 kg/

m2, class II 35.o to39.9 kg/m2 class III or extreme

obesity BMI > 40 kg/m2..13 Moreover, waist

circumferences> 88cm in female and>102cm in male

are the cut point for obesity. 14

The blood pressure of the subjects was measured

after 5 minutes rest with a  sphygmomanometer using

an appropriate cuff size in the right arm15

Hypertension was defined according to the Joint

National Committee (JNC) VII criteria.16  Statistical

analysis was done by Unpaired Student’s‘t’ test.

Correlation was analyzed by Pearson’s correlation co-

efficient (r) test. P value <0.05 was taken as of

significance.

Results

The value of mean waist circumference of

hypertensive subject was significantly higher than

that of controls. The mean body mass index was also

higher in hypertensive subjects and result was

statistically significant (p<0.001).
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Mean values of systolic and diastolic blood pressure

were higher in hypertensive subjects than that of

controls and results were statistically significant.

Table-II.

Table-II

Waist circumference and body mass index values in

both groups

                      Hypertensive

Parameters Control patient

   Waist circumference 76.69±3.61 90.69±6.13.

   Body mass index 22.60±3.00 30.50±4.35

Results are expressed as mean±SD

Unpaired Student’s ‘t’ test was performed to compare

between groups. The test of significance was

calculated and p values <0.05 was accepted as level

of significance.

Group A : Adult healthy female

Group B : Hypertensive female

Again Distribution of parameters were observed in

hypertensive subjects and 38.3% had waist

circumference within normal level whereas, 62.7%

had above normal level (i.e >85 cm). Again, 36.7 % of

hypertensive subjects had body mass index within

normal level whereas, 64.3% had above normal level

(i.e >30kg/m2). Table III.

Table-III

Distribution of the subjects by the study parameters in

hypertensive female

Parameters                      Group B( n=50)

No. (%)

Waist circumference (cm)

<85 19 (38.3)

>85 31 (62.7)

Body mass index (kg/m2)

25-30 12 (24.7)

>30 38 (76.3)-

N= Number of subjects

Group B: Study group (adult hypertensive female)

Systolic blood pressure showed positive correlation

with waist circumference and body mass index in

hypertensive subjects.  Table- IV and Figure-1,2.

Again, diastolic blood pressure also showed positive

correlation with waist circumference and body mass

index in hypertensive subjects. Table-V and Figure 3

and-V.

Table-IV

Correlation of Systolic blood pressure with WC and

BMI in hypertensive female

Parameters                       Group B (n=60)

r p

Waist circumference (WC) + 0.820 0.001

Body mass index (BMI) +0.038 0.804

Pearson’s correlation coefficient (r) test was

performed to compare relationship between

parameters.  The test of significance was calculated

and p value <0.05 was accepted as level of significance.

Table V

Correlation of Diastolic blood pressure with WC and

BMI in hypertensive female

Parameters                   Group B (n=50)

r p

Waist circumference (WC) +0.399 0.004

Body mass index (BMI) +0.034 0.817

Pearson’s correlation coefficient (r) test was

performed to compare relationship between

parameters.  The test of significance was calculated

and p value <0.05 was accepted as level of Significance.

Table I

Age, Systolic blood pressure (SBP) and diastolic blood

pressure (DBP) in both group

Groups n Age (years) SBP(mmHg) DBP(mmHg)

(Mean±SD) (Mean±SD) (Mean±SD)

     A 50 28.77±6.66 115.03±.15 74±.77

     B 50 29.90±5.75 140.13±.21 89.72±4.35

Statistical analysis

Groups Age WC BMI

(p value) (p value) (pvalue)

A vs B 0.0001*** 0.0001*** 0.0001***

WC = Waist circumfernece, BMI = Body mass index

Unpaired Student’s ‘t’ test was performed to compare

between groups.  The test of significance was

calculated and p values <0.05 was accepted as level

of significance.

Group A : Healthy adult female n = Number of subjects

Group B : Hypertensive female ns = Not significant

*** = Significant at

P<0.001
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Discussion

In the present study, the values of waist

circumference and body mass index in controls were

almost within normal range and also similar to

reported by the several investigators from abroad 2-8.

In this study, the value of waist circumference in

hypertensive patient was higher than that of controls

Fig.-3: Correlation between diastolic blood pressure and

waist circumference in study group (n=50)

Fig.-1: Correlation between systolic blood pressure and

waist circumference in study group (n=50).

Fig.-2: Correlation between systolic blood pressure and

body mass index in study group (n=50)

Fig.-4: Correlation between diastolic blood pressure and

body mass index in study group (n=50)

and result was statistically -significant. Similar types

of observations were found by other workers.

The body mass index in hypertensive subjects was

higher than those of controls and result was

statistically (p <0.001) significant. Similar types of

findings were reported by different researchers of

different countries 2-8,13.  On the contrary, similar
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observations were made by other researchers but

they did not find any significant difference in body

mass index value between the groups. They suggested

that it may be due to different type of nutrition and

life style in their study population.17,

 Again, correlation analysis showed positive

correlation of systolic blood pressure with waist

circumference and body mass index. In addition,

diastolic blood pressure also showed positive

correlation with waist circumference and body mass

index. Similar observation was also reported by some

investigators. 18,

Many explanations are suggested by different

investigators regarding the development of obesity

in hypertensive patient. It has been suggested that

obesity is associated with increased blood flow,

vasodilatation, cardiac output and hypertension. They

suggested that obesity is associated with increase

cardiac output and increase blood pressure in

postmenopausal women due to additional blood flow

for the extra adipose tissue. Again, blood flow in the

heart, kidney, gastrointestinal tract and skeletal

muscle also increases with weight gain due to

increased metabolic rate and growth of the organs

and tissues in response to their increased metabolic

demands.18 In addition, in obese women due to

increased sympathetic activity, renin secretion

increases by kidney. Which in turn increases

formation of angiotensin II, and it directly increase

renal tubular reabsorption of sodium and stimulate

synthesis of the sodium retaining hormone

aldosterone. Similarly, obesity is associated with

hyperinsulinemia. Because insulin can some

circumstances produce enhanced tubular reabsorption

of sodium and increases blood pressure.19,20 Again,

some researcher suggested that obesity is related

with elaboration of adipokines (hormones produced

in fat itself) such as leptin. These leptin again

increase the blood pressure through sympathetic

activation.21 Finally, structural changes in the kidney

secondary to obesity seem to be important. The

pressure of fat depots around the kidneys, coupled

with increased abdominal pressure secondary to

obesity, has been suggested as an additional cause

of disordered renal sodium reabsorption.22,23

Moreover, the hyper filtration observed in obesity sets

the stage for progressive glomerular loss and loss of

renal function and associated increase in blood

pressure.,23

In the present study, both waist circumference and

body mass index values are higher in hypertensive

subject than that of controls. Furthermore, in the

present study, waist circumference, body mass index,

showed positive correlation with systolic and diastolic

blood pressure in hypertensive patient. These finding

supports the relationship between obesity and

elevated blood pressure in hypertensive subject.. But

exact mechanism is not elucidated by this type of

study due to time and financial constraints.

Conclusion

From this study, it can be concluded that central

obesity, which is characterized by higher values of

waist circumference and body mass index may present

in hypertensive subjects, may be due to obesity..
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