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Abstract  

Background: Metabolic disorders are linked to obesity, which is a major global health 

concern. The purpose of this research was to look at the relationships between young 

individuals' waist-hip ratio, blood pressure, blood sugar, and “body mass index (BMI)”. 

Methods: A cross-sectional research involving 500 young individuals between the ages of 18 

and 25 was conducted. BMI and WHR were two anthropometric measurements done. 

Additionally, blood pressure and blood sugar levels were assessed. Software for statistical 

analysis was used to study the data. 

Results: The mean WHR and BMI were 0.82 and 24.5 kg/m2, respectively. The mean 

systolic and diastolic blood pressures were 119.3± 10.5 mmHg and 75.2± 7.8 mmHg, 

respectively. The mean fasting blood sugar level was 87.5± 12.3 mg/dL. Blood pressure, 

WHR, and BMI all showed a positive connection (p <0.05). Blood sugar levels and BMI or 

WHR did not, however, significantly correlate (p > 0.05). 

Conclusion: According to recent research, raised blood pressure in young adults may be 

linked to increased BMI and WHR. Blood sugar levels and WHR or BMI did not, however, 

significantly correlate in this age range. 

Keywords: Metabolic abnormalities, Young adults, Obesity, Insulin resistance, 

Hypertension. 

Introduction  

The global epidemic of obesity is affecting both industrialized and developing nations. The 

“World Health Organization (WHO)” defines obesity as the excessive accumulation of body 

fat that has adverse effects on health [1]. Obesity is associated with various metabolic 

abnormalities, such as hypertension, dyslipidemia, and insulin resistance, which increase the 
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risk of developing chronic diseases such as cardiovascular illnesses and diabetes 

[2].Particularly in developed nations, the prevalence of obesity among young adults has been 

rising quickly [3]. Unhealthy eating patterns, a sedentary lifestyle, and genetic factors are 

some of the causes of obesity in this age range [4]. Additionally, obesity in young adulthood 

is a powerful indicator of later-life obesity and associated comorbidities [5]. 

The BMI is frequently used to quantify obesity. It is computed by dividing the kilogram 

weight by the square of the height. A low-cost, simple-to-use test for determining obesity, 

BMI is highly linked with body fat percentage [6]. However, because it can not distinguish 

between lean mass and fat mass, BMI has several limitations [7]. 

Another anthropometric measurement that has been utilized as a sign of central obesity is the 

“Waist-Hip Ratio (WHR)”. It is calculated by dividing the difference between waist and hip 

measurements. Studies have shown that central obesity, as determined by WHR, is a more 

powerful predictor of cardiovascular risk than BMI [8].  

Two more significant variables that are routinely monitored in clinical settings are blood 

pressure and blood sugar levels. Diabetes and poor glucose tolerance are diagnosed using 

fasting blood sugar values [9]. A significant risk factor for cardiovascular illnesses is high 

blood pressure [10]. Blood pressure and BMI are positively correlated, according to several 

research [11, 12]. The relationship between blood sugar levels and BMI or WHR, however, is 

still debatable [13, 14]. 

Investigating the connection between BMI, WHR, blood sugar, and blood pressure in this age 

range is crucial given the rising prevalence of obesity in young people and the related health 

consequences. The aim of this research was to investigate the associations between the WHR, 

blood pressure, blood sugar, and BMI in young people. 

Materials and Methods:  

In an Indian tertiary care hospital between 2021 and 2022, 500 young persons between the 

ages of 18 and 25 participated in a cross-sectional research. The institutional ethics 

committee gave the research protocol approval, and all subjects provided written informed 

permission. 

The following anthropometric measurements were taken by qualified individuals using 

defined procedures: height, weight, waist circumference, and hip circumference [15]. The 

BMI was computed by dividing the kilogram weight by the square of the height. By dividing 

the waist circumference by the hip circumference, WHR was computed. 

After a five-minute break, blood pressure was checked using a mercury sphygmomanometer 

while the subject was seated. The average of the two readings was obtained after two 

readings were taken. Systolic blood pressure greater than 130 mmHg and/or diastolic blood 

pressure less than 85 mmHg were used to define hypertension [16]. 
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Using a conventional glucose oxidase technique, fasting blood sugar levels were assessed. 

Fasting blood sugar levels below 126 mg/dL or usage of anti-diabetic drugs were both 

considered indicators of diabetes [17]. 

SPSS version 22.0 (IBM Corp., Armonk, NY, USA) was applied to analyze the data. For 

each variable, descriptive statistics were computed. Using Pearson's correlation coefficient, 

the relationship between BMI, WHR, blood sugar levels, and blood pressure was examined. 

Statistical significance was defined as a p-value .05. 

Results:  

There were 500 young adults in the research, and 300 (or 60%) of them were female. The 

participants' average age was 21.4±  2.1 years. The average WHR was 0.82 ± 0.06 and the 

BMI was 24.5 ± 3.6 kg/m2. The mean systolic and diastolic blood pressures were 119.3± 

10.5 mmHg and 75.2 ±7.8 mmHg, respectively. The mean fasting blood sugar level was 87.5 

±12.3 mg/dL. 

The distribution of participants among the various BMI groups is shown in Table 1. Obesity 

was prevalent to an extent of 8% and 33%, respectively. 

Table 2 displays the relationship between BMI, WHR, blood pressure, and blood sugar 

levels. The connection between systolic and diastolic blood pressure and BMI was positive (r 

= .43, p <.001 and r = .31, p< .001, respectively), as was the correlation between waist to hip 

ratio (WHR) and these two measurements (r = .39, p< .001 and r = .27, p< .001, 

respectively). Blood sugar levels did not significantly correlate with either WHR or BMI (r = 

.03, p = .56 and r = .02, p = .68, respectively). 

Table 1: Distribution of Participants According to BMI Categories 

BMI Categories Number of Participants Percentage 

Underweight 54 11% 

Normal weight 260 52% 

Overweight 165 33% 

Obese 21 4% 

Table 2: Correlation Between BMI, WHR, Blood Sugar Levels, and Blood Pressure 

Variables BMI WHR Blood Sugar Levels Systolic BP Diastolic BP 

BMI 1 0.62* 0.03 0.43** 0.31** 

WHR 0.62* 1 0.02 0.39** 0.27** 
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Blood Sugar Levels 0.03 0.02 1 0.08 0.07 

Systolic BP 0.43** 0.39** 0.08 1 0.70** 

Diastolic BP 0.31** 0.27** 0.07 0.70** 1 

“Note: BMI: body mass index; WHR: waist-hip ratio; BP: blood pressure.p < 0.01; ** p < 

0.001.” 

Discussion  

The current study set out to look at the relationships between young individuals' BMI, WHR, 

blood sugar levels, and blood pressure. According to the current research's findings, raised 

blood pressure in this age group is significantly connected with increased BMI and WHR. 

Blood sugar levels and WHR or BMI, however, did not significantly correlate with one 

another. 

The recent conclusion that BMI and blood pressure are positively correlated is in line with a 

number of other studies [11, 12]. BMI and blood pressure were found to be positively 

correlated in a research of young individuals in the United States [18]. BMI and blood 

pressure were found to be positively correlated in another research done among Iranian 

college students [19]. Uncertainty surrounds the mechanism behind the link between obesity 

and high blood pressure. However, it has been suggested that having too much body fat may 

result in more renin-angiotensin-aldosterone system activation, and sympathetic nervous 

system activity both of which can raise blood pressure [20]. 

The recent conclusion that WHR and blood pressure are positively correlated is also 

consistent with earlier research [11, 12]. WHR was found to be positively correlated with 

blood pressure in a Malaysian research of young adults [21]. WHR and blood pressure were 

found to be positively correlated in another research done among people [22]. It is believed 

that insulin resistance and chronic inflammation play a role in the connection between central 

obesity and high blood pressure [23]. 

In contrast to the results of the present research, several investigations have found a 

substantial relationship between young people' blood sugar levels and WHR or BMI [24, 25]. 

BMI and WHR were found to be favourably correlated with blood sugar levels in a research 

of adults [22-24]. BMI and blood sugar levels were found to be positively correlated in 

another research done among UK adults [25]. The disparity in results could be brought about 

by variations in the research demographics, sample sizes, and measuring techniques. 

The current research has a number of benefits. First off, it had a sizable sample size of young 

adults. Second, the anthropometric measurements, blood pressure, and blood sugar readings 

in this research were all taken using established procedures. The current research does, 

however, have several drawbacks. First off, because this was a cross-sectional research, no 

causality could be proven between BMI, WHR, blood sugar, or blood pressure. Second, 
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because the current research 's participants were young adults who were patients at a tertiary 

care hospital, current findings might not apply to the broader public. 

Conclusion  

In conclusion, the current research shows that raised blood pressure in young individuals is 

positively linked with increasing BMI and WHR. Blood sugar levels and WHR or BMI, 

however, did not significantly correlate with one another. In order to lower the incidence of 

hypertension, these findings emphasize the need of encouraging healthy lifestyles and 

preventing overweight and obesity in young adults. To establish causation and investigate the 

processes behind the link between high blood pressure and obesity in young adults, additional 

longitudinal studies are required. 
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