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Abstract:

Background: Global obesity is an epidemic that is becoming worse. An individual is considered obese if their
body mass index (BMI) is 30 kg/m2 or more. It is one of the type 2 diabetes risk factors that can be changed.
The purpose of this study was to ascertain the relationship between BMI, BP, and random blood sugar (RBS) in
a group of young, healthy adults in Mithilanchal region.

Methods: There are 100 young people in this study, 46 of whom are male and 54 of whom are female, ranging
in age from 18 to 30 during study period from May 2021 to November 2021. After a 10-minute rest interval,
each subject's blood pressure was taken using a sphygmomanometer in their right arm. The individuals' blood
pressure, waist-hip ratio, BMI, and random blood sugar levels are measured.

Result: The BMI averaged 26.26+3.34 kg/m?. WHR averaged 0.91+0.24. RBS was 96.20+18.21 mg/dl on
average. In comparison to individuals with normal WHR, both diastolic and systolic blood pressures increased
dramatically in those with elevated BMI status and excessively raised WHR. Additionally, compared to
individuals with normal WHR, those with raised WHR had considerably higher RBS.

Conclusion: In young adults, there is a favorable correlation between random blood pressure and blood sugar
levels and elevated body mass index (BMI) and unusually elevated waist-hip ratio. As a result, young people
everywhere run the danger of growing up to have chronic conditions like high blood pressure, type 2 diabetes,
cancer, stroke, and other cardiovascular illnesses. Therefore, in order to stop the development of chronic
diseases in the future, young people should have their BMI and waist-hip ratio regularly evaluated and
maintained.
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Introduction

Increased Body Mass Index (BMI) was one of the
biggest increases in risk factor prevalence for hy-
pertension, according to the Lancet's global burden
of disease report for 2019.[1] A straightforward
method for categorizing adult obesity is the body
mass index. It is calculated by dividing a person's
height in square meters by their weight in kilos.
One of the main risk factors for the onset of chronic
illnesses such as stroke, high blood pressure, Type
2 diabetes, and other cardiovascular conditions is
obesity.[2] An imbalance between calories con-
sumed and calories expended is the main cause of
obesity. Global urbanization has led to a decrease
in physical activity and an increase in the consump-
tion of foods high in calories.[3]

Both the blood pressure and the BMI may rise as a
result of dietary and lifestyle changes, stress, an
inadequate diet, and inactivity.[4] Being over-
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weight increases the likelihood of developing the
metabolic syndrome, which raises the risk of coro-
nary heart disease (CHD). Numerous studies have
demonstrated that people with metabolic syndrome
have an increased risk of developing type 2 diabe-
tes.[5—10] An elevated BMI throughout childhood
is also linked to a higher chance of developing
CHD in later life.[11] Severely obese children and
adolescents are prone to impaired glucose toler-
ance.[12] It has been shown that there are positive
relationships between BMI and blood pressure
(BP), body lipid levels, and glucose levels (fasting
and random).[13, 14]

Despite being widely utilized, BMI has a lot of
drawbacks. Age, gender, and ethnic characteristics
all have an impact on BMI, which does not repre-
sent the distribution of body fat. Therefore, identi-
fying anthropometric metrics that can detect body
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fat, particularly the distribution of central body fat,
will be crucial in determining the individuals who
are genuinely at risk for cardiometabolic events. To
provide a clearer image of the same, a number of
metrics have been created, including the Waist Cir-
cumference (WC), Waist Hip Ratio (WHR), Body
Adiposity Index (BAI), Body Shape Index (ABSI),
and Abdominal Volume Index (AVI).

Uncertainty surrounds the process by which fat
leads to insulin resistance. Numerous hormones,
including resistin, free fatty acids, tissue necrosis
factor, and leptin, are secreted by adipocytes.[15] It
is believed that there is a favorable link between
obesity and random blood glucose. The purpose of
this study was to ascertain the relationship between
BMI, BP, and random blood sugar (RBS) in a
group of young, healthy Indian adults.

Material and Methods

The participants in this cross-sectional study, which
included 100 young adults between the ages of 18
and 30 during study period from May 2021 to No-
vember 2021, were divided into 46 males and 54
females. The individuals' BMI, blood pressure,
waist-hip ratio, and blood sugar levels are meas-
ured. After a 10-minute rest interval, each subject's
blood pressure was taken using a sphygmomanom-
eter in their right arm. After that, the blood pressure
was categorized as normal at 140/90 mm Hg.

A weighing machine was used to determine the
subject's weight in kilograms (kg). Without shoes,
the subject's height was measured in centimeters.
The formula for calculating BMI was to divide
weight in kilograms by height in meters squared
(kg/m2). The waist-hip ratio (W/H) is computed by
dividing the waist measurement by the hip meas-
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urement. The measurement of the waist circumfer-
ence was taken as the circumference of the abdo-
men at the midpoint of the anterior-superior iliac
spine and the costal margins. At the level of the
greater trochanters, the circumference of the hip
was measured. Individuals were categorized as
either normal or abnormal according to their Waist
Hip ratio (WHR). WHR >0.8 for females and >0.95
for males was deemed abnormal. WHR<0.8 for
females and WHR<0.95 for males were regarded as
normal. Glucometers were used to measure blood
sugar at random. The cutoff point was set at 130
mg/dl (7.7 mmol/l) of random capillary blood sug-
ar. The collected data was combined, input into a
spreadsheet using Microsoft Excel 2007, and ex-
ported to the SPSS version 15 data editor page
(SPSS Inc., Chicago, Illinois, USA). The signifi-
cance threshold and confidence level for each test
were set at 5% and 95%, respectively.

Results

One hundred participants are analyzed in all. There
are 46 men and 54 women among them. The
subjects' average age was 25 years old. The BMI
averaged 26.26+3.34 kg/m2. WHR averaged
0.91+0.24. Of the subjects, 125 exhibited
abnormally high WHR (>0.95 for men and > 0.80
for women). 96.20+18.21 mg/dl was the mean RBS
(Table 1). When these statistics were compared
between males and females, it was found that while
men had much higher WHR as would be predicted,
females had significantly higher BMI. Women
were found to have excessively high WHR
compared to what is typical for their sex, but men
tended to have WHR within normal ranges (Table

).

Table 1: Gender wise distribution of mean values of risk factors

Variables Male (n=92) Female(n=108) P value
Body mass index(BMI) 25.40+3.26 26.88+1.50 0.03*
Waist- Hip Ratio 0.92+7.2 0.90+0.1 0.001*
Random blood sugar 97.1+4.23 95.03+6.80 0.23
Systolic Blood pressure 127.90+12.62 125.09+09.57 0.42
Diastolic blood pressure 87.47+18.55 85.03+8.78 0.09

*Statistically significant P<0.05. In comparison to individuals with normal WHR, both diastolic and systolic
blood pressures increased dramatically in those with elevated BMI status and excessively raised WHR.
Additionally, compared to individuals with normal WHR, those with raised WHR had considerably higher RBS.

(Tables 2 and 3).
Table 2: Distribution of mean values risk factors according to BMI groups BMI Groups
Variable BMI Groups
Underweight | Normal weight | Overweight Obese P value
Random blood sugar 87.45+14.20 92.10+10.48 99.12+13.48 106.02+04.23 0.002*
Systolic Blood pressure | 106.88+12.30 | 112.90+11.10 123.45+14.36 | 137.06+15.24 0.001*
Diastolic blood pressure | 71.05+11.14 75.31+£7.24 77.09+4.34 81.11+22.78 0.003*

*Statistically significant P<0.05
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Table 3: Distribution of mean values risk factors according to WHR groups

Variable Waist-Hip Ratio groups P value
Abnormal/Elevated Normal

Random blood sugar 110.14+20.15 101.98+18.22 0.001*

Systolic Blood pressure 135.864+24.22 119.34+18.10 0.001*

Diastolic blood pressure 85.95+34.12 73.78+£27.34 0.001*

*Statistically significant P<0.05.

SBP, DBP, RBS, and WHR all exhibited positive
correlations with BMI, according to bivariate
correlation analysis. Additionally, they correlated
favourably with WHR. With the exception of the
blood pressure (both systolic and diastolic), which
did not correlate with RBS, the variables likewise
exhibited a positive connection among themselves.

Discussion

The excessive buildup of fat in different body tis-
sues that results in poor health is known as obesity.
The development of chronic diseases such as
stroke, hypertension, type 2 diabetes, cancer, mus-
culoskeletal disorders, and other cardiovascular
diseases later in life is primarily caused by obesity
and elevated body mass index.[15] Diabetes melli-
tus and hypertension are two diseases that are asso-
ciated with being overweight or obese. The majori-
ty of noteworthy studies on them have been con-
ducted with communities in the West.[16—19]
Asian populations have also been the subject of a
few.[20-22]

According to our research, there is a strong associa-
tion between waist-hip ratio and BMI for variables
including blood pressure and random blood sugar.
Blood pressure and blood sugar levels rise linearly
with increases in BMI and waist-hip ratio. In-
creased stress levels, sedentary lifestyles, a lack of
physical activity, urbanization, junk food consump-
tion, and genetic factors may all contribute to this
rise in BMI and waist-hip ratio. It has been shown
that obesity raises the chance of developing diabe-
tes, hypertension, kidney failure, and other cardio-
vascular conditions.[23]

Numerous factors can cause abnormal sodium re-
tention and elevated blood pressure at the kidney
level, including the activation of the sympathetic
nervous system, the Renin-Angiotensin System,
and an increase in aldosterone linked to obesity.
Renal damage can also result from surrounding fat
compressing the kidneys.[24] It has been shown
that perivascular fat plays a significant part in the
vascular events linked to obesity. One of the func-
tions of the adipose tissue that surrounds blood
vessels has been identified as vascular tone modu-
lation.[25]

It has been shown that elevated levels of free fatty
acids in the blood trigger the sympathetic nervous
system, which raises blood pressure.[26] Elevated
blood pressure in childhood is predictive of adult
hypertension, according to a meta-analysis of lon-
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gitudinal studies tracking blood pressure from
childhood to adulthood.[27] Maintaining excellent
health requires controlling risk factors like obesity,
whose management can completely postpone or
stop the onset of hypertension.

In this study, we revealed that elevated BMI and
elevated waist-hip ratio were positively correlated
with mean systolic blood pressure, diastolic blood
pressure, and random blood sugar level in both
genders. In a study conducted among urban school
teenagers in the Lady Bhore Catchment Area of
Bhopal City, the prevalence of pre-hypertension
was 19.8% and the prevalence of hypertension
among adolescents was 15.9%. The study also ex-
amined the related risk factors of hypertension.[28]

Conclusion

In young adults, there is a favorable correlation
between random blood pressure and blood sugar
levels and elevated body mass index (BMI) and
unusually elevated waist-hip ratio. As a result,
young people everywhere run the danger of grow-
ing up to have chronic conditions like high blood
pressure, type 2 diabetes, cancer, stroke, and other
cardiovascular illnesses. Therefore, in order to stop
the development of chronic diseases in the future,
young people should have their BMI and waist-hip
ratio regularly measured and monitored. Young
people need to be encouraged to lead stress-free
lives, engage in regular exercise, eat healthily, and
have a healthy lifestyle. One conclusion that can be
drawn from this study and numerous others is that
"prevention is better than cure." In order to guaran-
tee preventative care, we must all work together to
encourage the younger generation to engage in
physical activities such as sports, exercise, and eat-
ing a well-balanced diet rather than indulging in
junk food for palate pleasure.
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