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Abstract  
Background: Obesity is a global epidemic and is on the rise. Obesity is 

defined as a body mass index (BMI) which is equal to or more than 30kg/m2. 

It is one of the modifiable risk factors of type 2 diabetes. This study was 

undertaken to determine the correlation between random blood sugar (RBS), 

BMI and BP in a healthy young adult Indian population. Materials and 

Methods: This study comprises 92 males and 108 females (200 total) young 

adults aged between 18 to 30 years. Blood pressure was measured in all 

subjects using sphygmomanometer instrument in the right arm of the subject 

after resting period of 10 minutes. BMI, Blood pressure, Waist hip ratio and 

random blood sugar levels are measured from the subjects. Result: The mean 

BMI was 26.26±3.34 Kg/m2. The mean WHR was 0.91±0.24. Mean RBS was 

96.20±18.21 mg/dl. Both diastolic and systolic blood pressures increased 

significantly with increased BMI status and abnormally elevated WHR than in 

participants with normal WHR. RBS was also significantly higher in those 

with elevated WHR than in those with normal WHR.  Conclusion: Raised 

BMI and abnormally elevated waist hip ratio are positively correlated with 

random blood sugar levels and blood pressure in Young adults. Therefore, 

young population all over world are at risk of developing chronic diseases like 

hypertension, type 2 diabetes, cancer, stroke and other cardiovascular diseases 

later in their life. Therefore, BMI and waist hip ratio should be routinely 

checked and monitored in young population to prevent future development of 

chronic diseases. 

  
 

 

INTRODUCTION 
 

According to the global burden of disease 2019 

report of Lancet, one of the highest jumps in risk 

factor prevalence for hypertension was in the form 

of increased Body Mass Index (BMI).[1] Body mass 

index is simple formula to classify obesity in adults. 

It is defined as person’s weight in kilograms divided 

by height in meter squares. Obesity is one of the 

major causes for development of chronic diseases 

like stroke, hypertension, Type 2 diabetes and other 

cardiovascular disorders.[2] The major cause of 

obesity is imbalance between calories consumption 

and calories expenditure. There is increased intake 

of calorie rich foods and reduced physical activity 

due to urbanization all over the world.[3] Changes in 

the lifestyle and food habits, lack of nutritious diet, 

stress, lack of physical activity could increase the 

BMI as well as the blood pressure.[4] Increased body 

weight is a major risk factor for the metabolic 

syndrome which itself is a risk factor for coronary 

heart disease (CHD). Many studies have shown that 

individuals with metabolic syndrome are at high risk 

for the development of T2 DM.[5-10] Higher BMI in 

child hood is also associated with an increased risk 

for CHD later in life.[11] Impaired glucose tolerance 

is highly prevalent in children and adolescents with 

severe obesity.[12] Positive correlations between 

BMI and glucose levels (random and fasting), body 

lipids levels and blood pressure (BP) have been 

documented.[13,14] 

Although BMI is used at a large scale but it has 

many shortcomings. BMI does not indicate the body 

fat distribution and is affected by gender, ethnic 

differences and age. Hence finding anthropometric 

measurements which are able to identify body fat 

and especially central body fat distribution will go a 

long way in identifying the people who actually 

have risk factor for cardiometabolic events. In this 

regard various measurements like Waist 

circumference (WC), Waist Hip Ratio (WHR), 

Body Adiposity Index(BAI), a body Shape Index 

(ABSI), Abdominal Volume Index (AVI) have been 

developed to give a clearer picture of the same. 

The mechanism by which obesity causes insulin 

resistance is not well understood. Adipocytes secrete 
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various hormones like leptin, tissue necrosis factor, 

free fatty acids, resistin.[15] A positive correlation is 

thought to exist between random blood glucose and 

obesity. This study was undertaken to determine the 

correlation between random blood sugar (RBS), 

BMI and BP in a healthy young adult Indian 

population. 

 

MATERIALS AND METHODS 

 

This study comprises 92 males and 108 females 

(200 total) young adults aged between 18 to 30 

years. The design for this study was cross-sectional 

survey. Ethical approval was taken from ethical 

committee of institute. BMI, Blood pressure, Waist 

hip ratio and blood sugar levels are measured from 

the subjects. Blood pressure was measured in all 

subjects using sphygmomanometer instrument in the 

right arm of the subject after resting period of 10 

minutes. Then blood pressure classified into normal 

BP 140/90 mm Hg. 

The weight of the subject was measured by using 

weighing machine in kilograms (kg). The height of 

the subject was measured in centimeter without the 

shoes. BMI was calculated by dividing weight in 

kilogram by square of height in meter (kg/m2). 

Waist hip ratio is calculated as waist measurement 

divided by hip measurement (W/H). The Waist 

circumference was measured as the abdominal girth 

at the midpoint between the costal margins and the 

anterior-superior iliac spine. The Hip circumference 

was measured at the level of the greater trochanters. 

Patients were classified as normal or abnormal 

based on the Waist Hip ratio (WHR). WHR>0.95 

for males and >0.8 for females were considered to 

be abnormal. Males with WHR≤0.95 and females 

with WHR≤0.8 were considered to be normal. 

Random blood sugar was measured using 

glucometers. Random capillary blood sugar level of 

130mg/dl (7.7mmol/l) was used as cut off. The 

recorded data was compiled and entered in a 

spreadsheet computer program (Microsoft Excel 

2007) and then exported to data editor page of SPSS 

version 15 (SPSS Inc., Chicago, Illinois, USA). For 

all tests, confidence level and level of significance 

were set at 95% and 5% respectively. 

 

RESULTS 
 

A total of 200 subjects are examined. Among them 

92 are males and 108 females. The mean age of the 

subjects was 25 years. The mean BMI was 

26.26±3.34 Kg/m2. The mean WHR was 0.91±0.24. 

Among the participants 125 had abnormally high 

WHR (>0.95 in males and > 0.80 in females). Mean 

RBS was 96.20±18.21 mg/dl (Table 1). Comparison 

of these parameters between males and females 

showed that BMI was significantly higher in 

females, whereas men had significantly higher 

WHR as expected. However, while men tended to 

have WHR within what is normally expected for 

their sex, women were shown to have abnormally 

high WHR than expected for their sex (Table 1). 

Both diastolic and systolic blood pressures increased 

significantly with increased BMI status and 

abnormally elevated WHR than in participants with 

normal WHR. RBS was also significantly higher in 

those with elevated WHR than in those with normal 

WHR. (Tables 2 and 3). Bivariate correlation 

analysis showed that SBP, DBP, RBS and WHR had 

positive correlation with BMI. They also had a 

positive correlation with WHR. The variables also 

showed a positive correlation among themselves 

except that the blood pressure (systolic and 

diastolic) was not correlated with RBS. 

 

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 

 

* indicates statistically significance at p≤0.05 

Test applied one-way ANOVA 

 

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* 

 

* indicates statistically significance at p≤0.05 

Test applied one-way ANOVA 
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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 135.86±24.22  119.34±18.10 0.001* 

Diastolic blood pressure 85.95±34.12  73.78±27.34 0.001* 

 

* indicates statistically significance at p≤0.05 

Test applied one-way ANOVA 
 

DISCUSSION 
 

Obesity is defined as excessive accumulation of fat 

in various tissues in the body which causes ill health 

in the body. Obesity and raised BMI are the major 

causes for the development of chronic diseases like 

stroke, hypertension, type 2 diabetes, cancer, 

musculoskeletal disorders and other cardiovascular 

diseases later in life.[15] Overweight and obesity are 

some of the factors implicated in disease conditions 

including diabetes mellitus, and hypertension. 

Majority of the notable investigations about them 

have been carried out among western 

populations.[16-19] A few have also been done in 

Asian populations.[20-22] 

Our study demonstrated that there is significant 

correlation between BMI and waist hip ratio for the 

parameters like random blood sugar and blood 

pressure. As BMI and Waist hip ratio increases, 

there is linear increase in blood sugar levels and 

blood pressure in person. This increase in BMI and 

waist hip ratio could be due to genetic factors, 

sedentary life style, lack of physical activity, 

urbanization, intake of junk foods, increased stress 

levels. Obese individuals are found to be at 

increased risk for diabetes, hypertension, renal 

failure, and other cardiovascular diseases.[23] At the 

level of kidneys various factors like activation of 

sympathetic nervous system and Renin Angiotensin 

System and increase in aldosterone associated with 

obesity can cause abnormal sodium retention and 

raised arterial pressure, also renal damage can be 

caused by compression of kidneys by surrounding 

fat.[24] Perivascular fat has been proposed to have an 

important role in vascular events associated with 

obesity. Vascular tone modulation has been found as 

one of the actions of adipose tissue surrounding 

blood vessels.[25] High circulating free fatty acids 

have been found to activate sympathetic nervous 

system and hence increase blood pressure.[26] In a 

meta-analysisof longitudinal studies which were 

done to track down blood pressure from childhood 

to adulthood it was found that elevated blood 

pressure in childhood predicts adult hypertension.[27] 

Keeping risk factors like obesity in check whose 

prevention can altogether delay or prevent the onset 

of hypertension in check is an essential component 

for good health. 

In our study, we demonstrated that mean systolic 

blood pressure, diastolic pressure, random blood 

sugar level showed positive correlation with raised 

BMI and elevated waist hip ratio in both genders. In 

a study wherein Prevalence and associated risk 

factors of Hypertension were studied among Urban 

School Adolescents in Lady Bhore Catchment Area 

of Bhopal City it was found that the Prevalence of 

hypertension among adolescents was 15.9%and the 

prevalence of pre hypertension was 19.8%.[28] 

 

CONCLUSION 
 

Raised BMI and abnormally elevated waist hip ratio 

are positively correlated with random blood sugar 

levels and blood pressure in Young adults. 

Therefore young population all over world are at 

risk of developing chronic diseases like 

hypertension, type 2 diabetes, cancer, stroke and 

other cardiovascular diseases later in their life. 

Therefore BMI and waist hip ratio should be 

routinely checked and monitored in young 

population to prevent future development of chronic 

diseases. There is need for promotion of a healthy 

life style, regular exercise, healthy nutrition, stress 

free life in young population. This study and many 

more studies are all pointing out to one statement 

and that is ‘prevention is better that cure’. We all 

need to come together to ensure preventive care by 

encouraging the younger generation to involve in 

physical activities like exercise, sports etc, to take a 

good balanced diet instead of indulging in palatal 

pleasure by consuming junk. 

 

REFERENCES 
 

1. De Venecia T., Lu M., Figueredo V. M. Hypertension in 
young adults. Postgraduate Medicine. 2016;128(2):201–207. 

2. World Health Organization Obesity: Preventing and 

Managing the Global Epidemic. Geneva, Switzerland: World 
Health Organization; 1997. 

3. Hu F. Obesity epidemiology. Oxford: Oxford University 

Press; 2008.  
4. WHO Global InfoBase team. Surveillance of chronic 

diseases and risk factors: Country level data and comparable 

estimates. Geneva: World Health Organization; 2005. 
5. Hanson RL, Imperatore G, Bennett PH, Knowler WC. 

Components of the “metabolic syndrome” and incidence of 

type 2 diabetes. Diabetes 2002;51:3120–7.  
6. Resmick HE, Jones K, Rutolo G, Jain AK, Handerson J, Lu 

W, et al. Insulin resistance, the metabolic syndrome, and risk 
of incident cardiovascular disease in non-diabetic American 

Indians. The Strong Heart Study. Diabetes Care 

2003;26:861–7.  
7. Klein Be, Klein R, Lee KE. Components of metabolic 

syndrome and risk of cardiovascular disease and diabetes in 

beaver dam. Diabetes Care 2002;25:1790–4.  
8. Sattar N, Gaw A, Scherbakova O, Ford I, O’Reilly DS, 

Haffuer SM, et al. Metabolic syndrome with and without C-

reactive protein as a predictor of coronary heart disease and 



1131 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

diabetes in the west of Scot land. Coronary Prevention Study. 

Circulation 2003;108:414–9.  

9. Sattar N, Mc connachie A, Shaper AG, Blauw GJ, Buckley 
BM, De Crean AJ, et al. Can metabolic syndrome usefully 

predict cardiovascular disease and diabetes? Outcome data 

from two prospective studies. Lancet 2008;371:1927–35.  
10. Eckel RH, Grundy SM, Zimmet PZ. The metabolic 

syndrome. Lancet 2005;365;1415–28. 

11. Baker JL, Olsen LW, Sorvusen T. Childhood body mass 
index and the risk of coronary heart disease in adulthood. N 

Eng J Med 2007;357:2329–37.  

12. Sinha R, Fisch G, Teague B, Tamborlane WV, Banyas B, 
Allen K, et al. Prevalence of impaired glucose tolerance 

among children and adolescents with marked obesity. N Eng 

J Med 2002;346:802–10.  
13. Pucarin-cvetkovil J, Mustajbegovic J, Jelinic JD, Senta A, 

Nola IA, Ivankovic D, et al. Body mass index and nutrition 

as determinants of health and disease in population of 
Croatian Adriatic islands. Croat Med J 2006;47:619–26.  

14. Turcato E, Bosello O, Di Francesco V, Harris TB, Zoico E, 

Bissow L, et al. Waist circumference and abdominal sagittal 
diameter as surrogates of body fat distribution in the elderly 

;their relation with cardiovascular risk factors. Int J Obes 

Relat Metab Disord 2000;24:1005–10. 

15. Whitlock G, Lewington S, Sherliker P, Clarke R, Emberson 

J, Halsey J, et al. Body-mass index and cause-specific 

mortality in 900 000 adults: collaborative analyses of 57 
prospective studies. Lancet. 2009;373(9669):1083–96. 

16. Grundy SM, Banett JP. Metabolic and health complications 

of obesity. Dis Mon 1990; 36:641–731. 
17. Freedman DM, Ron E, Ballard-Barbash R, Doody MM, Linet 

MS. Body mass index and all-cause mortality in a nationwide 

US cohort. Int J Obes (Lond) 2006;30:822–9.  
18. Price GM, Uauy R, Breeze E, Bulpitt CJ, Fletcher AE. 

Weight, shape and mortality risk in older persons: elevated 

waist hip ratio, not high body mass index, is associated with 
greater risk of death. Am J Clin Nutr 2006;84:449–60.  

19. Pischon T, Boeing H, Hoffmann K, Bergmann M, Schulze 

MB, Overvad K, et al. General and abdominal adiposity and 

risk of death in Europe. N Engl J Med 2008;359:2105–20. 
20. Faheem M, Qureshi S, Ali J, Hameed, Zahoor, Abbas F, Gul 

AM, Hafizullah M. Does BMI affect cholesterol, sugar, and 

blood pressure in general population? J Ayub Med Coll 
Abbottabad 2010;22(4).  

21. Dudekula AB, Naik JL, Reddy KSN. Correlation between 

blood sugars and BMI with blood pressure among type 2 
diabetic adults. Asian J. Exp. Biol. Sci. 2012; 3(2):378-383.  

22. Vittal BG, Praveen G, Deepak P. A Study of body mass 

index in healthy individuals and its relationship with fasting 
blood sugar. Journal of Clinical and Diagnostic Research. 

2010 December; 4:3421-3424. 

23. Kamal Rahmouni, Marcelo L.G. Correia, William G. Haynes, 
Allyn L. Mark.Obesity-Associated Hypertension New 

Insights Into Mechanisms .Hypertension. 2005;45:9-14. 

24. Hall JE. The kidney, hypertension, and obesity. 
Hypertension. 2003;41: 625–633. 

25. Verlohren S, Dubrovska G, Tsang SY, Essin K, Luft FC, 

Huang Y, Gollasch M. Visceral periadventitialadipose tissue 
regulates arterial tone of mesenteric arteries. Hypertension. 

2004;44:271–276. 

26. Sironi AM, Gastaldelli A, Mari A, Ciociaro D, Postano V, 

Buzzigoli E, Ghione S, Turchi S, Lombardi M, Ferrannini E. 

Visceral fat in hypertension: influence on insulin resistance 

and beta-cell function. Hypertension.2004;44:127–133. 
27. Xiaoli Chen, Youfa Wang.Tracking of Blood Pressure From 

Childhood to Adulthood .A Systematic Review and Meta–

Regression Analysis, Circulation. 2008;117: 3171-3180. 
28. Nisha Singh, Seema Patel, Dinesh K Pal, AngelinPriya. 

Prevalence of Hypertension and Associated Risk Factors 

among Urban School Adolescents in Lady Bhore Catchment 
Area of Bhopal City National Journal of Community 

Medicine, Volume 8,Issue 6,June 2017.315-319.  

  

 


