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Abstract
Background: High blood pressure is the number one contributing factor to the global
burden of non-communicable disease. Though genetic and environmental factors play
an important role in the causation of blood pressure but the main influencing factor
and an important emerging public health problem in developing countries like India is
obesity for which waist circumference is the most important anthropometry. This study
was carried out with objective to find out prevalence of Hypertension and to assess its
association with waist circumference. Methods: A cross-sectional community-based
study was carried out among 400 subjects of age group >18 years during March 2017
to August 2017. Multi stage random sampling method was used and Hypertension
was classified as per the 2017 guideline (updated JNC 7). Cut-off points used to define
the obesity were waist circumference ≥ 80 cm for women and ≥ 90 cm for men. Data
compilation and its analysis was done using Microsoft Excel and IBM SPSS Version 20.0.
Results: Prevalence of hypertension among study subjects was found to be, 63.7% (Stage
1=43.0% and Stage 2=20.7%) with females and males having prevalence of 62.0% (Stage
1=39.9% and Stage 2=22.1%) and 66.9% (Stage 1=48.5% and Stage 2=18.4%) respectively.
Fifty percent subjects were having waist circumference >cut off value and among them
71.3% were female and 11.3% were males (χ2=132.11, df=1, p<0.005) and the strength
of association with female sex was strong (Cramer’s V=0.575). Conclusions: This study
demonstrated that waist circumference has a potential as a means of identifying risk
factor for hypertension.
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Introduction
High blood pressure is not only the main cause of ischemic heart
disease and stroke but also the main risk factor for morbidity
and mortality as a result of premature cardiovascular events.
It is the number one contributing factor to the global burden
of non-communicable disease. [1] It is estimated at the global
level, that in people with hypertension, only 57% know their
condition, 40.6% receive antihypertensive treatment and only
13.2% achieve the target of controlled blood pressure range.
This gap is high in the middle and low income countries where
80% of the burden is attributed to cardiovascular diseases.
Although not curable, high blood pressure can be prevented
and treated to keep it within normal limits. To avoid premature
deaths due to high blood pressure an adequate control is the
only cost-effective expedient. It is estimated that, if half of these
uncontrolled hypertensive patients are treated, including those
treated sub optimally and untreated blood pressure values, about
10 million deaths can be prevented globally in 10 years due to
cardiovascular events. [2] Though the genetic and environmental
factors play important role in the causation of blood pressure
such as the age, gender, body mass index, physical activity,
diet and stress levels. However, the main influencing factor
that leads to hypertension during adolescence and afterwards is
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obesity and metabolic syndrome. [3] Hypertension is no longer
considered as a single diseases entity, but a part of bigger
conglomerate of diseases like obesity, diabetes mellitus, renal
diseases and other coexisting health issues involving lifestyle
and genetics. [4]
The incidence of hypertension has doubled in the last five
years in all social classes. As per WHO the prevalence of
hypertension in India was about 36.0 in males and 34.2 in
females in 2008. [5] Studies carried out in populations of India
like Sikkim Himalayas, Andhra Pradesh, Rajasthan, and Orissa
have documented the prevalence of hypertension from 15-42
per cent. [6] These studies have shown Hypertension is related
to different anthropometric indicators like waist circumference
(WC), body mass index (BMI), waist-hip ratio (WHR) and
waist-to-height ratio (WHtR). Obesity is well-established as an
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important and independent risk factor for both the development
and its complication. [7-9] The intimate relationship between
hypertension and excess body fats is well documented, and
population based studies have revealed adiposity as the one of the
strongest known risk factors for hypertension in both genders of
different ages and races. [10-14] Among different anthropometric
indicators it has been seen that waist circumference is the only
clinical index of obesity associated with an increased ambulatory
and conventional Hypertension independent of other indices.
[15]
Indo-Asian population are at highest risk for cardiovascular
disease globally. [16]
Understanding the role of these modifiable anthropometric
determinants is the key to develop a clear and effective strategy
for improving community health. The study was carried out
with an objective to find the prevalence of hypertension and
its association with waist circumference in adult population of
district Srinagar, India where there is paucity of community
based studies in this field.

Materials and Methods
The study undertaken was a cross sectional community based
study, done among 400 subjects of age group >18 years in
Medical block Hazratbal of Srinagar city, which is the field
practice area of Department of Community Medicine, GMC
Srinagar with an estimated population of 82,000 during period
March 2017 to August 2017.
Sample size estimation
Sample size was calculated by using WHO statistical formula
for sample size determination: n=Z2 P (1 – P)/ d2, where
n=sample size, Z=Z statistic for a level of confidence (1.96),
P=prevalence of Hypertension (15%, P=0.15), and d=absolute
precision (if 5%, d=0.05). [17]
The sample size of 392 was calculated by adjusting with
design effect (multiplied by 2) using WHO statistical formula
and multi stage random sampling technique design. Informed/
verbal consent was taken prior to interview and anthropometric
measurement.
Sampling method
A multi stage random sampling technique was used in order
to give equal representation to all in the selected block and it
was decided to select 100 subjects from each of four PHCs viz;
Hazratbal, Nishat, Harwan and Tailbal that came out to be 400.
Therefore a total of 400 subjects were included in study.
Inclusion criteria
Persons aged 18 years and above of both male and female,
willing to participate in the study.
Exclusion criteria
• Migrants.
• Persons having acute illness, deaf & mute person, communication barrier.

• Subjects who were on long term medication for chronic diseases.
Instruments used for data collection
Blood pressure was recorded using a standard mercury
sphygmomanometer which was standardized and checked
regularly to minimize errors and two readings were taken with
the subject in a relaxed sitting position. A standard stethoscope
was used to record the blood pressure. Hypertension was
classified as per the 2017 guideline, which is an update of
the “Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation and Treatment of High Blood
Pressure” (JNC 7). [18] As per the guidelines the Blood pressure
is categorized as normal, elevated, or stages 1 or 2 hypertension
to prevent and treat high BP.
Normal BP= <120/<80 mmHg
Elevated BP =120-129/<80 mmHg
Hypertension stage 1= 130-139 or 80-89 mmHg
Hypertension stage 2= ≥140 or ≥90 mmHg.
A non-elastic graduated measuring tape was used to measure
waist circumference in standing position and after exhaling
second normal breath. It was measured as the narrowest
circumference of the trunk. However, the level of the last rib
was taken into account when the position of the narrowest
circumference could not be identified. [19,20] Cut-off points used
to define the obesity were ≥ 80 cm for women & WC ≥ 90 cm for
men. [21] Participants were categorized by age into young adults
(aged 18-35 years), middle-aged adults (aged 36-55 years), and
older adults (older than 55 years). [22]
Statistical methods
Data compilation and its analysis were done using Microsoft
Excel and IBM SPSS Version 20.0.

Results
Out of the 400 subjects studied, 258 (64.5%) were female and
142 (35.5%) were male. The overall prevalence of Hypertension
was 63.7% (Stage 1=43.0% and Stage 2=20.7%) with females
and males having prevalence of 62.0% ( Stage 1=39.9% and
Stage 2=22.1%) and 66.9% (Stage 1=48.5% and Stage 2=18.4%)
respectively. The difference in Hypertension between the
females and males was not statistically significant (χ2 =0.946,
df=1, p<0.331). The mean Systolic Blood Pressure (SBP) of
females and males were 134.35 ± 18.74 mmHg and 134.26 ±
17.343 mmHg respectively. Similarly the mean Diastolic Blood
Pressure of females and males were 78.21 ± 10.636 mmHg and
80.78 ± 10.643 mmHg respectively. The difference in SBP
(t=0.48, p<0.962) was not statistically significant but in case of
DBP (t=2.31, p<0.021) it was found to be statistically significant.
The mean age in years of female and male subjects under study
were 34.84 ± 12.72 and 37.37 ± 13.77 respectively and the
difference was not statististically significant (t=1.84, p<0.066).
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The prevalence of hypertension in Young adults was (51.2%),
Middle aged adults (77.2%) and Older adults (94.4%). The
trend showed gradual increase in BP with age, minimum in
18-35 years age group and maximum in >55 years age group.
The difference in age with respect to Hypertension was found
statistically significant as shown in Table 1 and Figure 1.

a positive linear association (correlation) between and Waist
circumference and Systolic and Diastolic blood pressure was
found to be significant and positive (r= 0.337, p<0.005) and
(r= 0.303, p<0.005) respectively. The socio-demographic
characteristics of the study subjects are given in Table 2 and
Table 3 for comparison.

Discussion

The mean waist circumference (WC) in cm in females and
males were 87.26 ± 13.67 and 80.40 ± 7.73 respectively. The
difference in WC (t=5.50, p<0.005) was found to be statistically
significant. In this study 50.0% subjects were having waist
circumference >cut off value and among them 71.3% of female
and 11.3% of male. The difference was statistically significant
(χ2=132.11, df=1, p<0.005) and the strength of association
with female sex was strong (Cramer’s V= 0.575). There was

The prevalence of hypertension in the this study which was
classified as per the 2017 guideline, an update of the “Seventh
Report of the Joint National Committee on Prevention,
Detection, Evaluation and Treatment of High Blood Pressure”
(JNC 7). [18] was 63.7% (Stage 1=43.0% and Stage 2=20.7%)
with females having higher prevalence than males. Masoodi et
al. conducted a study in Budgam district of Kashmir in 2016

Table 1: Distribution of hypertensive subjects as per age groups.
Age Groups
Non-Hypertensive
Young adults (18-35)
113
Middle aged adults (36-54)
30
Older adults (>54)
2
Total
145

Hypertensive
119
102
34
255

Total
232
132
36
400

Statistical analysis
χ2 =40.70,
df=2,
p<0.005

Hypertension

Figure 1: Bar chart showing distribution of hypertension as per gender in different age groups (in years).
Table 2: Association of Hypertension with waist circumference (WC) as per gender.
Sex
WC
Non-hypertensive
Hypertensive
Normal
43 (34.1%)
83 (65.9%)
Males
Abnormal
4 (25.0%)
12 (75.0%)
Total
47 (33.1%)
95 (66.9%)
Normal
40 (54.1%)
34 (45.9%)
Females
Abnormal
58 (31.5%)
126 (68.5%)
Total
98 (38.0%)
160 (62.0%)
Normal
83 (41.5%)
117 (58.5%)
Total
Abnormal
62 (31.0%)
138 (69.0%)
Total
145 (36.3%)
255 (63.7%)
Table 3: Socio-demographic characteristics of the study subjects.
Variables
Category
Young Adults (18-35)
Age Groups
Middle aged Adults (36-55)
(Yrs)
Older Adults (>55)
70

Total
126 (88.7%)
16 (11.3%)
142
74 (28.7%)
184 (73.3%)
258
200 (50.0%)
200 (50.0%)
400

Statistical analysis
χ2 =0.53,
df=1,
p<0.465
χ2 =11.37,
df=1,
p<0.001
χ2 =4.77,
df=1,
p<0.029

Males (N=142)
80 (56.3%)

Females (N=258)
152 (58.9%)

Total (N=400)
232 (58.0%)

42 (29.6%)

90 (34.9%)

132 (33.0%)

20 (14.1%)

16 (6.2%)

36 (9.0%)
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Marital Status

Education
(Yrs)

Monthly Income (INR)

Occupation

Unmarried

60 (42.3%)

95 (36.8%)

155 (38.8%)

Married

73 (51.4%)

153 (59.3%)

226 (56.5%)

Widow/Widower

0 (0%)

8 (3.1%)

8 (2.0%)

Separated
<6

9 (6.3%)
64 (45.1%)

2 (0.8%)
172 (66.7%)

11 (2.8%)
236 (59.0%)

6-12

59 (41.5%)

84 (32.6%)

143 (35.8%)

>12
<4000

19 (13.4%)
52 (36.6%)

2 (0.8%)
52 (20.2%)

21 (5.3%)
104 (26.0%)

4000-10000

65 (45.8%)

139 (53.9%)

204 (51.0%)

10001-20000

18 (12.7%)

61 (23.6%)

79 (19.8%)

>20000
Professional/Semi-professional

7 (4.9%)
9 (6.33%)

6 (2.3%)
0 (0%)

13 (3.3%)
9 (2.25%)

Clerical

18 (12.6%)

1 (0.38%)

19 (4.75%)

Skilled Worker

77 (54.2%)

47 (18.2%)

124 (31.0%)

Unskilled worker

23 (16.1%)

0 (0%)

23 (5.75%)

Unemployed

16 (11.2%)

210 (81.3%)

226 (56.5%)

and found the prevalence of hypertension was 34.1%. The main
reason for the higher prevalence in current study seem to be
the use of the Seventh Report of the Joint National Committee
VII as per updated version 2017 classification where Stage 1
hypertensive (120-139/80-89 mmHg) falls in pre hypertensive
range (Indian scenario in older version). [23-26] In this study
43.0% of the hypertensive patients fall in this group which were
taken as pre hypertension in previous studies. Because of the
updated guideline more people have been found to be diagnosed
with Hypertension, but almost all of these newly categorized
patients can be treated with lifestyle changes and may not need
the medications. [27] The lifestyle modifications include the
weight loss (one kg reduction in body weight for adults who are
overweight which may reduce their blood pressure by 1 mmHg
per kg reduction in body weight), healthy deit (consumption
of diet rich in vegetables, fruits, whole grain and low fat dairy
products), reduction of dietary Sodium intake (<1500 mg/day
to 1000 mg/day in adults), increased dietary Potassium intake
(3500-5000 mg/day) and above all physical activity ( 90-150
min./week). The prevalence of hypertension increased as the age
increased and was found to be highest in older adults (age>55
years) about 94%. This finding was consistent with results
of other studies like Vasan et al. and Masoodi ZA et al. who
found significant association of hypertension with age. [23,28] The
prevalence of obesity as defined by waist circumference was
high (50%) in the study population, especially females (71.3%)
putting them at increased risk for the hypertension as shown
by the strong positive correlation in results. Similar results
were obtained by Kokiwar et al. in Karimnagar, Telangana,
India, Midha et al. in Lucknow, Uttar Pradesh, India. [29-34] Also
among Mexican- American women and non-Hispanic white
women nationwide (72% and 63%, respectively) (2011-2012
NHANES) and other studies the trend was same. [35-37] Typical
climatic conditions of Kashmir valley and sedentary habits of

the women who like to stay at home in this part of the world
is the main reason for the high prevalence of obesity leading
to the hypertension. Our findings of association between high
waist circumference and increasing age with hypertension is
consistent with reports of increasing risk of hypertension with
age, providing support for continuing public health efforts in the
early adulthood and afterwards. [38]
This study, has explored the connection between waist
circumference and blood pressure monitoring and there are
evidences that waist circumference shows advantages over other
anthropometric indices surrogate for abdominal adiposity, as a
risk factor for hypertension among obese patients. There is also
an advantage that waist circumference can be easily measured
by individuals themselves just like weight and is subject to a
minimal 5% bias toward underestimation. [39,40]

Limitation of the study
The limitations of the study include the cross-sectional design
with lower proportion of males as compared to the females,
so caution must be taken on casualty assessment and gender
specific analysis. However, the present study was not designed
to determine the impact of obesity on Hypertension, but rather to
identify the clinical index (waist circumference) associated with
Hypertension. Single blood pressure readings are considered
less accurate and a patient can only be clinically diagnosed
as hypertensive if there is persistent hypertension on repeated
visits. This limitation was overcome by taking mean of two
readings which is considered acceptable for field studies. This
study involved only waist circumference as obesity measures
and other anthropometric indices like BMI, waist to hip ratio
and waist to height ratio, were not used to keep the results
concise, although waist circumference is the only clinical
index of obesity associated with an increased ambulatory and
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conventional Hypertension independent of other indices as per
different studies.

Conclusion and Recommendations
The results of the study demonstrated that waist circumference
provides a valuable and simple method and has potential as a
means of identifying obesity as a risk factor for hypertension.
There is definitely a need for effective public health efforts to
improve the prevention, detection, management, and control of
obesity and thus hypertension. Intervention programs should
be designed to reduce waist circumference through behaviour
changes, lifestyle modification, including diet and exercise,
which can be of public health significance in reducing the
incidence of hypertension.
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