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Abstract
Background: Obesity exists worldwide at a large incidence rate. All systolic and diastolic blood pressure show a strong association with the
height and weight of both sexes. This research was intended to establish the incidence of hypertension in obese patients relative to findings
reported in non-obese persons. The objective is to research Hypertension in accordance with the Body Mass Index and to equate it between the
two classes of Obese and Non-Obese persons. Subjects and Methods: The following anthropometric tests were carried out of both such patients
1. Height 2. Weight 3. Circumference of dimension 4. The hip circumference. The Body Mass Index and the Waist Hip Ratio is determined from
these measures. Blood pressure monitoring of BP was taken three times to validate systemic hypertension. Careful history was first taken of
these cases involving pre-existing chronic hypertension and disease diagnosis. Results: The pre-hypertension level saw more people from both
Obese and non-obese classes. Prevalence of stages 1 and 2 of hypertension was mostly seen in obese people. The mean systolic and diastolic
blood pressure was higher in obese males than females but barely any noticeable variation in the waist circumference of > 100 and in the waist
circumference of 90-100 cm, males were greater than females. Conclusion: The incidence of elevated blood pressure and mean systolic and
diastolic blood pressure in increased BMI classes, i.e. obese people, was far higher. High BMI demonstrated a strong hypertension association.
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Introduction

Obesity is a persistent and highly widespread health problem
that is marked by excess body fat. This grows slowly
and sometimes continues for a lifetime. Overweight and
obesity are an increasingly increasing challenge to healthier
communities in a variety of countries and obese people. The
global prevalence of obesity has risen considerably in recent
decades. [1] Obesity is growing as a big issue in India. Twenty-
two million Indians are obese, particularly abdominal obese.
Traditionally, obesity has been thought to be correlated with
wealthier behaviors in Western nations. Obesity, though, is
a fast-growing concern in developed nations and is now
considered to be correlated with elevated health threats. Many
research in India has found that improvements in eating
habits, rates of physical activity, behaviors correlated with
affluence and relocation to metropolitan areas are connected to
a High chance of obesity including hypertension. [2] The body

mass index (BMI) is the most commonly accepted metric for
assessing obesity which relies on obese medication criteria,
with specific treatment termination points depending on the
prevalence or lack of obese-related comorbid illness. [3] In
fact, often people with these metabolic conditions are either
overweight or obese. Essential association 2 between BMI
and metabolic disease is crucial to a deeper understanding of
fundamental pathophysiological pathways contributing to an
excess fat-related metabolic disorder. Some jurisdictions use
the word overweight (rather than obese) to identify people with
BMIs between 25 and 30 years of age. [4] A BMI between 25
and 30 can be considered as medically relevant and deserving
of clinical action, particularly in the face of risk factors
that are affected by adiposity, such as hypertension. Large
epidemiological research, [4,5]The inverse association between
BMI and mortality over BMI values of 25.0 kg / m2 has
been identified. Men and women with BMIs from 25.0 to
29.9 kg / m2 are overweight and BMIs over 30.0 kg / m2 are
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deemed obese. Obese persons are more likely than overweight
to experience adverse impacts on health. Those guidelines for
overweight and obese reflect the cut-off standards placed along
the spectrum between the death rate and BMI.

Subjects andMethods

Source of Data a minimum of 200 Obese and 200 Non-Obese
subjects between 20-50 years of age, who came to IP/OPD in
the department of Medicine.

Inclusion Criteria

Both males and females more than 20 years of age including
hypertension.

Exclusion Criteria

• Less than 20 years of age

• Pregnancy

• Patients on hypolipidemic drugs, diuretics, β blockers

• Patient with the previous history of CAD

In all these patients the following anthropometric measure-
ments are done 1. Height 2. Weight 3. Waist Circumference
4. Hip Circumference. From these measurements, Body Mass
Index and waist-hip ratio were calculated. Blood pressure
recording BPwas taken three times to confirm systemic hyper-
tension. Careful history was first taken in these patients regard-
ing pre-existing systemic hypertension and about the treatment
for the illnesses.

Results

Shows nearly identical distribution of BMI and Waist
circumference in both men and women in obese situations
per decade, although there was no statistically meaningful
discrepancy (p-value > 0.05).

Females were predominant in the 2nd group of 30- 34.9 BMI,
and there were a small number of participants in BMI >
35kg/m2 in both men and women.

There was hardly any significant difference between mean age
and height among both obese and non-obese individuals. The
Mean BMI, weight, Waist and hip circumference were more
in the obese group.

28% of the obese individuals had Systolic hypertension and
20% had diastolic hypertension. Only 12% in the non-obese
group had Systolic hypertension and 7.5% had diastolic
hypertension.

Prehypertension stage had more individuals from both Obese
and non-obese groups. Prevalence of stage 1 and 2 of
hypertension was mostly seen.

The mean Systolic and Diastolic blood pressure was more in
obese males and females with hardly any significant difference
with respect to a waist circumference of >100 and in 90-
100 cms waist circumference males were predominant than in
females.

Discussion

Obesity and hypertension are directly linked to multifactorial
diseases. Research of multiple demographic populations
shows that hypertension occurrence in the obese community
increases significantly. [6–9]Hypertension in obesity is greater
than non-obese and hypertension is higher in obese females
than in males who are lean. It means that obesity in humans
not only leads to the elevated prevalence of hypertension
but also due to potential hereditary and environmental
influences. Adult weight gain is usually a significant obstacle
to eventual hypertension, although some studies have shown
that weight loss in obesity often decreases blood pressure
in the artery. [10–12]Birth weight was also recommended for
adult blood pressure, probably due to the association between
birth weight and subsequent obesity. Hyperinsulinemia, obese
tendency and insulin resistance have been shown to be
responsible for the process of hypertension progression
in obese individuals. This is known to help to reduce
hypertension by activating the sympathetic nervous system
and preserving sodium. Obesity and high blood pressure are
the main risks of the cardiovascular system. The afterload
of arterial hypertension to the left ventricle reduces, while
stress raises the risk of stroke and preload. As a part of this
double pressure, the heart adapts to abnormal left ventricular
hypertrophy. Contractility is observed in early hypertension
during obesity and ventricular ectopy. There is also a large
risk of congestive heart failure and early mortality in obese
hypertensive cases. Brown et al report-Four separate types
of BMI (30.33 In NHANES III the age-based incidence of
elevated blood pressure was 42 percent, respectively and 38
percent in obese men and women is classed as systolic >
140 mm Hg, diastolic blood pressure > 90 mm Hg or anti-
hypertensive drugs). Such levels are twice as high in thin
people and women (15 percent of both men and women) with
hypertension prevalence. [13,14] The incidence of hypertension
often decreases with weight gain. The Framingham study
revealed a 6.5-mm Hg blood pressure rise with an increasing
10% change in body weight, in the participants studied. [15]
Weight gain raises the frequency of hypertension even to
rates not known to be a concern. This became apparent in
a clinical survey by Nurses (Huang et al., 1998). In midlife,
the increased risk for developing Hypertension became 60%
greater among certain people with a weight increase at 18 years
of age of as little as 5 kg compared to those whose weight had
not risen more than 2 kg. [16] According to H. E. Bays et al
SHIELD study showed that 80% of hypertensive patients were
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Table 1: Mean and standard deviation of BMI and waist circumference in each decade in both obese cases
MEAN BMI Waist Circumference

Age Cases Men Women Male Female
20-30 29.921±3.6 30.90 ±3.1 105.5±10.1 98.4±9.39
30-40 30.78±3.35 30.29 ±2.8 104.8±9.23 102.4±9.1
40-50 30.79±3.34 31.08 ±3.04 104.1±9.6 106.2±13.01

Table 2: Distribution in Gender with respect to the class of obesity
BMI Men Women
25-29.9 (group 1 46 31
30-34.9 (group 2) 46 61
35-39.9 (group 3) 6 7
>40 (group 4) 2 1

Table 3: Comparison between Obese and Non-Obese Demographic and Anthropometric Characteristics
Obese Non-Obese

Age 35.96 ±8.9 35.14±8.30
Height 164.82 ±6.96 166.14±8.83
Weight 82.90±10.82 59.11±6.85
Bmi 30.96 ±3.49 21.45±1.81
Waist Circumference 103.53 ±9.06 80.02±5.06
Hip Circumference 104.38 ±7.5 80.99±5.58

Table 4: Prevalence of Hypertension in Obese and Non-Obese Individuals
Systolichtn % Diastolichtn %

Obese 56 28% 40 20%
Non - Obese 24 12% 15 7.5 %

Table 5: Distribution of the Number of Subjects in Each BP Group Measured In Obese and Non – Obese Individuals
Blood Pressure Obese Non - Obese
<120/80 (Normal) 24 74
120-139/80-89 (Prehypertension) 102 88
140-159/90-99 (Stage 1) 54 33
>160/>100 (Stage 2) 20 5

Table 6: Difference in Systolic and Diastolic Blood Pressure Measurements Made In Obese and Non-Obese Individuals With Respect To
Waist Circumference in Obese People

Waist Circumference Obese Non - Obese
N SBP DBP SBP DBP

Male <90 8 124.4±14.8 80.6±14.7 117.2±11.1 74.7 ±10.0
90-100 15 134.1±15.0 81.7±10.1 122.4± 13.8 74.5±7.7
>100 77 138.4±12.3 85.08±9.8 129.3±12.1 79.09±9.1

Female < 90 9 125.1±16.0 76.9±6.6 117.9±15.7 71.0 ±6.4
90-100 37 128.2±9.1 79.7±4.5 120.3±7.2 74.0±4.2
>100 54 138.08±12.4 86.1±9.3 127.6 ±11.5 80.4±8.7
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overweight or obese. [17]

Conclusion

In higher Bmi levels, the incidence of high blood pressure
and mean systolic and diastolic blood pressure is decreased.
A strong BMI has a strong connection with hypertension. In
terms of anthropometric and blood pressure measurements,
there was a rather statistically important gap between the obese
and non-obese classes.
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