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INTRODUCTION
Like many developing countries, India today faces the dual burden 
of the diseases caused by poverty as well as the diseases caused 
by affluence. Urbanization and the adaptation of the westernized life 
style is one of the reasons [1] for a rapid epidemiological transition. 
There is an increase in women’s employment due to economic 
pressure. The gainful employment of women which ensures an 
increase in the income, may lead to better nutrition for themselves 
[2,3]. Improved health facilities, increase in the income, availability 
of food and decrease in physical activity have contributed to this 
epidemic form of overweight and obesity, especially in the urban 
areas of the developed and the developing countries [4]. With the 
rapid urbanization in recent years, there has been a boom in the con- 
sumption of fast foods in India which are the causes of obesity [5]. 
The first adverse effects of obesity to emerge in the population in 
transition are hypertension hyperlipidaemia and glucose intolerance, 
while coronary heart diseases and the long term complications of 
diabetes, such as renal failure, begin to emerge several years later [6].

This study was a small effort to assess the obesity and hypertension 
in the urban population of Salem, one of the important towns of 
Tamilnadu, India.

MaTeRIals aND MeThODs
An observational cross-sectional study in the Salem town of 
Tamilnadu was carried out by using a predesigned and a pretested 
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absTRaCT
background: Obesity and hypertension are undesirable out­
comes of changing lifestyles and behaviours especially in 
traditional societies in many developing countries which have 
experienced rapid and unplanned urbanization.

Objective: To know the prevalence of obesity and hypertension 
in an urban adult population of Salem, Tamilnadu.

Materials and Methods: An observational cross­sectional study 
in the Salem town of Tamilnadu was carried out by using a pre­
designed and a pretested schedule. 10 hospitals of the Salem 
town were selected randomly, after making a list of all the 
hospitals. Every 10th adult patient was selected in the hospital 
OPD clinic, till the number reached 30 during a 2 week duration. 
Consent was taken before the study. 263 respondents (94 
females and 169 males) were selected for the analysis out of 
300 adults. The Epi Info software was used for the analysis. The 
Chi­square test, t test and the Pearson’s correlation tests were 
used for studying the significance.

Results: The age range was 18 to 85 years; the majority (79.8%) 
was above 35 years of age. The waist circumference (WC) was 
positively correlated with the body mass index (BMI) and the 
systolic blood pressure. Females had a significantly higher 
BMI value than the males. Based on the internationally recom­
mended BMI cut­off points, 44.9% respondents were found to 
be pre­obese and 19.0% were obese. The estimated risk for 
the females to have an increased metabolic risk was 9.4 times 
that of the males. 60.8% persons had abdominal fat accu­
mulation, based on the waist to hip ratio. 43.3% persons were 
hypertensive. A significantly higher proportion of males were 
severely hypertensive than the females.

Conclusion: The females were at an increased risk of obesity, 
but the males were at increased risk of hypertension. Age was 
found to be a stronger risk factor for obesity and hypertension.
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schedule. 10 hospitals of the Salem town were selected randomly, 
after making a list of all the hospitals. Every 10th adult patient was 
selected in the hospital OPD clinic till the number reached 30, 
during a 2 week duration. Consent was taken before the study. 
263 respondents (94 females and 169 males) were selected for the 
analysis out of 300 adults. 

A predesigned and a pretested schedule was used for obtaining 
the information, after taking the consent. The socio-demographic 
information as well as the information about the habits and 
addiction was collected. After the interview, blood pressure 
readings and anthropometric measurements (height, weight, waist 
circumference and hip circumference) were taken.

As recommended by a WHO Study Group [7], the blood pressure 
readings were taken from the right arm of all the patients in a sitting 
position. The Korotkoff sounds phase I (the pressure at which the 
sounds were first heard) were taken as the Systolic Pressure (SBP) 
and the phase IV sounds (the pressure at which the sounds were 
first muffled and then disappeared) were taken as the Diastolic 
Pressure (DBP). Based on the blood pressure measurements, the 
persons were classified[8] as Normal (SBP <130 mm Hg and DBP 
<85 mm Hg), High Normal (SBP = 130-139 mmHg or DBP = 85-
89 mm Hg), Hypertension (HT) Stage I (mild HT with SBP = 140-
159 mmHg or DBP = 90- 99mmHg), HT Stage II (moderate HT 
with SBP = 160-179 mmHg or DBP = 100-109 mmHg), HT Stage 
III (severe HT with SBP≥180 mm Hg or DBP ≥110mmHg).
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The waist circumference (WC) was measured in centimetres at the 
midpoint between the lower border of the rib cage and the iliac 
crest. The hip circumference (HC) was measured in centimetres 
at the widest part below the iliac crest. Height was measured in 
centimetres by using a height measuring scale and weight was 
measured in kilograms by using a weighing machine.

The body mass index (BMI) and the waist to hip ratio (WHR) were 
calculated. Based on the WHO classification of overweight and 
obesity[9], the persons were classified as Normal (BMI = 18.5-
24.99), Pre-obese (BMI = 25-29.99) and Obese (BMI ≥30). Fat 
accumulation was considered if the WHR was >0.85 for females 
and >1 for males[10]. 

The persons were grouped according to the WC as No Risk (WC < 
88 cm for females and < 102 cm for males) and Increased Metabolic 
Risk (WC ≥ 88 cm for females and WC ≥ 102 cm for males) [11].

The analysis was done with the help of the Epi Info software. 
Descriptive statistics, Pearson’s correlation, the Chi-square test, the 
odds ratio, the comparison of means (t-test) and the comparison of 
proportions (z-tests) were used as and when required, to find the 
significance. p values which were ≤ 0.05 were taken as the critical 
level of significance. 263 completely filled schedules were analyzed.

ResUlTs
Out of 263 respondents, 35.7% were females and 64.3% were 
males. The age range was 18 to 85 years most of the persons 
(79.8%) were above 35 years of age.

With the Pearson’s correlation tests, age showed a significant 
positive correlation with WC (p < 0.01), HC (p < 0.05), SBP (p < 
0.001) and DBP (p < 0.01). WC was positively and significantly 
correlated with HC (p < 0.001), Weight (p < 0.001), BMI (p < 0.001) 
and SBP (p < 0.05). Height had a significant positive correlation 
with WC (p < 0.01) and weight (p < 0.001).

The mean and standard deviations for the different variables are 
shown in [Table/Fig-1] .Females had a significantly higher BMI 
value than the males (p < 0.01).

A total of 155 (58.94%) patients were hypertensive or pre-
hypertensive (having high normal blood pressure). Out of these, 
63.2% were males and 36.8% were females. Males (12.4%) were 
significantly higher in proportion (z value: 2.2; p = 0.03) than the 
females (4.3%) among 25 (9.5% of 263) severe hypertensive 
patients [Table/Fig-2].

A significantly larger number of females had an increased metabolic 
risk than the males (p < 0.001) [Table/Fig-3]. The estimated risk for 
the females to have an increased metabolic risk was 9.4 times 
(odds ratio = 9.4; 95% confidence limit = 5.14-17.17) as compared 
to the males.

A significantly (p< 0.001) higher proportion of females (91.5%) had 
abdominal fat accumulation than the males (43.8%) [Table/Fig-3]. 
For the females, the estimated chance to have abdominal fat 
accumulation was 13.8 times (odds ratio = 13.8; 95% confidence 
limit = 6.30-30.23) as compared to the males.

63.9% of the subjects were found to be overweight (obese or 
pre-obese) and 19.0% were obese. The females (28.7%) were 
significantly higher in proportion (z value: 2.99; p = 0.0028) than 
the males (13.6%) among the obese persons [Table/Fig-3].

No female had substance abuse (alcohol and tobacco). Out of the 
169 males, 9.5% were using tobacco alone, 17.7% were using 

alcohol alone and 26% were found to be using both tobacco and 
alcohol. As compared to these four groups of males (no substance 
abuse, only smoking, only alcohol, both), a significant proportion  
(p < 0.05) of females was found to have metabolic risk and 
abdominal fat accumulation.

DIsCUssION
In the present study, 300 subjects were interviewed and 263 
(94 females and 169 males) were analyzed. Based on the BMI  
cut-off points,70.2% females and 60.4% males were found to be 
overweight (obese or pre-obese), whereas in a National Family 
Health Survey (NFHS-3) [12], it was found that 15.9% males and 
23.5% females were overweight. A study from south India[13] 

variables

Female
(n=94)

Male
(n=169)

total
(n=263)

Significance 
level

( t test)Mean (Sd)
Mean
(Sd)

 Mean
(Sd)

Age (year) 47.9 (11.7) 46.5 (13.1) 47.0 (12.6) NS

WC  (cm) 95.4 (10.8) 97.2 (9.2) 96.6 (9.8) NS

WHR 0.98 (0.1) 1.00 (0.1) 0.99 (0.1) NS

BMI (kg/m2) 27.4 (5.1) 25.9 (3.9) 26.4 (4.4) p = 0.007*

SBP (mmHg) 132.8 (19.7) 133.6(20.4) 133.3 (20.1)  NS

DBP (mmHg) 82.6 (10.9) 84.0 (11.5) 83.5 (11.3) NS

[Table/Fig-1]: Mean and standard deviation of variables 

NS =Non significant  *Highly significant

indicators of obesity

Gender

Chi-Square 
test

Female
(n=94)

Male
(n=169)

total
(n=263)

WC No Risk 19 
(20.2%)

119 
(70.4%)

138 
(52.5%) χ2 = 61.04,

p = 0.000*
Increased 
Metabolic Risk

75 
(79.8%)

50 
(29.6%)

125 
(47.5%)

WHR No Fat 
Accumulation

8 (8.5%) 95 
(56.2%)

103 
(39.2%) χ2 = 57.69,

p = 0.000*
Abdominal Fat 
Accumulation

86 
(91.5%)

74 
(43.8%)

160 
(60.8%)

BMI Normal 28 
(29.8%)

67 
(39.6%)

95 
(36.1%)

χ2= 9.25,
p = 0.009*

Pre-Obese 39 
(41.5%)

79 
(46.8%)

118 
(44.9%)

Obese 27 
(28.7%)

23 
(13.6%)

50 
(19.0%)

[table/Fig-3]: Obesity Indiactors in study subjects 

*Highly significant

hypertension
(ht) Status

Gender

Female (n=94) Male (n=169) total (n=263)

Count (%) Count (%) Count (%)

Normal BP 37 (39.4%) 71 (42.0%) 108 (41.1%)

High Normal BP 15 (15.9%) 26 (15.4%) 41 (15.6%)

HT stage I (Mild) 24 (25.5%) 35 (20.7%) 59 (22.4%)

HT stage II 
(Moderate)

14 (14.9%) 16 (9.5%) 30 (11.4%)

HT stage III (Severe) 04 (4.3%) 21 (12.4%) 25 (9.5%)

[Table/Fig-2]: Hypertension status in study subjects 

Chi-Square Test: χ2= 6.54, p = 0.16; Not Significant
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showed that the prevalence of overweight was 22.3% among the 
males and 35.4% among the females.

In a study on the urban areas of Haryana, Tamilnadu, Assam, 
Maharashtra, Kerala and Delhi [14], 30.9% males and 38.7% females 
were found to be overweight. In all the studies, a significantly larger 
number of females were found to be obese than the males which is 
similar to the findings of the present study. 

A study by Azadbakht L et al [15] showed consistent results with 
the present study, that obesity based on the BMI parameters and 
central obesity based on the WHR parameters were higher in 
women than in the men (67% women vs. 29% men for obesity and 
93% women vs. 74.1% men for central obesity). But in a study on 
the urban Asian Indian population in Chennai [16], the prevalence 
of generalized obesity (based on BMI) was 45.9% (women: 47.4%; 
men: 43.2%, not significant), while that of abdominal obesity (based 
on WC) was 46.6% (women: 56.2%; men: 35.1%, significant 
difference). In another study by Hajian-Tilaki KO and Heidari B [17], 
the prevalence rates of obesity and overweight (based on BMI) 
were 18.8% and 34.8% respectively. The prevalence rate of central 
obesity (based on WC) was 28.3%. In both the genders, particularly 
in the women, the rate of obesity was increased by the increasing 
age. In the present study also, the WC (central obesity) was well 
correlated with age.

Waist circumference was a better anthropometric measurement 
than BMI to predict metabolic morbidities, at least in the older, aged 
people, as WC was better correlated with SBP, weight and age in 
the present study. BMI was not well correlated with age and blood 
pressure. This finding is consistent with the observation of Mohan 
and Deepa [18], that abdominal adiposity which was assessed by 
using waist circumference was considered to be more appropriate 
to predict metabolic disorders than the generalized adiposity which 
was assessed by BMI.

Hypertension was present in 25% of the urban population of India, 
in a study by Gupta R [19]. Mehta NJ [20] found that hypertension 
was 19.1% in the elderly population. But in the present study, 43.3% 
persons were hypertensive, which was much higher than that which 
was found in other studies. Ghose et al [21] found an association 
of body fat and fat distribution with blood pressure, as was found 
in this study. The WC was found to be positively and significantly 
correlated with SBP.

More females were at increased metabolic risk and having 
abdominal fat accumulation than the males, even though the males 
had substance abuse. But severe hypertension was seen more 
commonly in the males. Increasing age was a strong risk factor for 
the development of obesity and hypertension. The present study 
showed a higher prevalence of obesity and hypertension than that 

which was found in other urban areas of the country. Whether it is 
real or whether it is caused because of the differences in sample 
size and study design needs to be explored further, by undertaking 
more studies which cover a larger population. 
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