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Background: Hypertension represents a major public health challenge world-

wide, with evidence suggesting an increased risk of cardiovascular diseases 

and related mortality.India is undergoing both epidemiological and nutritional 

transition. Rapid urbanization and westernization often increase unhealthy 

lifestyle behaviours including sedentary lifestyle, and intake of energy-dense 

food. Studies in South India prompted us to investigate the association 

between BMI indices and obesity in our students in a tertiary teaching medical 

college. 

Material and Methods:An observational Cross-Sectional study was 

conducted among Final MBBS Part-1 students of Narayana Medical College 

using convenient sampling method, Nellore after taking institutional ethics 

committee approval, for a period of 5 months from July to November with 

sample size of 250.  

Results: Out of 253 students,about 8.7% of the study participants were 

prehypertensive and 3.2% of them had grade 1 hypertension (Figure 1). The 

proportion of students who were obese was 36.5% (n=92), while 17.5% were 

overweight (n=44) and9.9% (n=25) were underweight. Only 36.1% (n=91) 

were in the normal range (Figure 2).There was a statistically significant 

difference in the distribution of truncal obesity between male and female 

students (p=<0.006). 32.5% of the study participants had a positive family 

history of hypertension 
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INTRODUCTION 
 

Hypertension represents a major public health 

challenge world-wide, with evidence suggesting an 

increased risk of cardiovascular diseases and related 

mortality.[1] Studies have shown that primary 

hypertension which was considered a disease of 

adulthood can be seen in younger individuals.[2] 

According to data obtained from National family 

health survey 5 (NFHS 5) from 2019 to 2021, 

prevalence of pre-hypertension in men from ages 15 

– 19 and 20 – 24 was 37.8 and 50 respectively 

whereas the prevalence of hypertension was 4.6 and 

8.7 respectively. The prevalence of pre-hypertension 

in women from the ages 15 – 19 and 20 – 24 was 

22.9 and 28.7 respectively while the prevalence of 

hypertension in the same age groups were 3.3 and 

4.7 respectively.[3]Body mass index (BMI) is the 

most commonly used measure of adiposity, however 

when used alone, it might not be the most consistent 

tool to predict cardiovascular(CV) and metabolic 

risk. This is because of its inability to differentiate 

between fat and lean mass. It can also not 

differentiate between visceral and subcutaneous 

fat.[4] Many studies have demonstrated that 

excessive truncal or android fat (abdominal or 

visceral fat) may be the driving force behind 
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increased cardiovascular disease (CVD) 

development[5,6] 

India is undergoing both epidemiological and 

nutritional transition. Rapid urbanization and 

westernization often increase unhealthy lifestyle 

behaviours including sedentary lifestyle, and intake 

of energy-dense food. [7] A recent study conducted in 

Delhi, revealed that increasing waist circumference 

and waist hip ratio was significantly associated with 

risk of hypertension and dyslipidemia.[8]Similar 

study in north India with a sample size of 150, 

participants classified as overweight and obese had 

higher Systolic Blood Pressure(SBP), Diastolic 

Blood Pressure(DBP), Pulse Pressure (PP), and 

Mean Arterial Pressure (MAP) compared to those 

with normal BMI.[9] Most of the studies done in 

young adults in India to look for association 

between obesity and hypertension used BMI rather 

than waist circumference (WC) and waist hip ratio 

(WHR) which are better markers for abdominal or 

truncal fat. Also, the relative paucity on similar 

studies in South India prompted us to investigate the 

association between BMI indices and obesity in our 

students in a tertiary teaching medical college. 

 

MATERIALS AND METHODS 
 

An observational cross sectional study was 

conducted among Final MBBS Part-1 students of 

Narayana Medical College using convenient 

sampling method, Nellore after taking institutional 

ethics committee approval, for a period of 5 months 

from July to November with sample size of 250.  

A Predesigned, Pretested, semi structured 

Questionnaire was administered to collect the data. 

All students who were willing to give consent and 

who were apparently healthy and free from chronic 

illness were chosen as study subjects. Students who 

were absent at three attempts of data collection and 

were not willing to give consent were excluded from 

the study. 

Height was recorded using a platform height meter 

to the nearest centimeter, weight was recorded to the 

nearest kilogram; the same weighing machine was 

used throughout the period of study, and it was 

calibrated periodically. Body-mass index was 

calculated using the formula weight (in kg)/[height 

(meters)]2 and classified on the basis of international 

obesity taskforce guidelines for Asians.[10] The 

measurement for waist circumference was taken 

according to WHO guidelines with a standard 

stretch resistant tape with the tape snug around the 

body.[11] The participants were then classified into 

increased metabolic risk or no metabolic risk based 

on WHO gender specific cut off points.[11] 

BP of all patients were measured with mercury 

sphygmomanometers, with an appropriate cuff 

having a bladder that is 75%–100% and the width 

35%–50% of the arm circumference. Patients were 

asked to refrain from taking coffee or tobacco at 

least half an hour before theprocedure. After resting 

for 5 minutes in a sitting position with their legs 

unfolded, back supported and having the arm 

supported at the level of the heart, three consecutive 

measurements were recorded in the left upper limb, 

and the mean BP was determined. The study 

population was classified into normotensive, pre 

hypertensive and hypertension stage 1 and 2 

according to JNC classification.[12] 

 

RESULTS 

 

Out of 253 students, 115 (45.6%) were males and 

137 (54.4%) were females. The mean age of the 

study participants was 21.36 ± 1.07 years. About 

8.7% of the study participants were prehypertensive 

and 3.2% of them had grade 1 hypertension (Figure 

1). The proportion of students who were obese was 

36.5% (n=92), while 17.5% were overweight (n=44) 

and9.9% (n=25) were underweight. Only 36.1% 

(n=91) were in the normal range (Figure 2). The 

mean BMI was 23.98 ± 4.9 kg/m2 and there was no 

significant statistical difference between males and 

females (p=>0.05). Based on waist circumference 

measurements, 46% of females (n=63) and 40% of 

males (n=46) were found to have central obesity 

(Figure 3) accounting for an overall proportion of 

43% among 252 study participants. The distribution 

of central obesity between male and female students 

was statistically significant (p=<0.001). Similarly, 

13.9% (n=19) of the female participants and 24.3% 

(n=28) male participants had WHR greater than 

defined gender-specific cut-off values indicating 

truncal obesity. (Table 2) There was a statistically 

significant difference in the distribution of truncal 

obesity between male and female students 

(p=<0.006). 32.5% of the study participants had a 

positive family history of hypertension. Among the 

study subjects, the mean systolic blood pressure was 

found to be 114 mm Hg ± 13.2 mm Hg and mean 

diastolic BP was 73mm Hg ± 8.1. The mean systolic 

blood pressure among males was 122.23 ± 11.9 mm 

Hg and mean diastolic BP was 76.11 ± 8.1mm 

Hg).The mean systolic blood pressure among 

females was 107.2 ± 10 mm Hg and mean diastolic 

BP was 70.43 ± 7.1mm Hg. Mean systolic blood 

pressure was found to have significant positive 

correlation with mean DBP (r=0.739, p=<0.001), 

BMI (r=0.352, p=<0.001), waist circumference (r= 

0.421, p=<0.001) and WHR (r=0.379, p= <0.001). 

Mean diastolic blood pressure was found to have 

significant positive correlation with mean SBP 

(r=0.739, p=<0.001), BMI (r=0.390, p=<0.001), 

waist circumference (r= 0.414, p=<0.001) and WHR 

(r=0.270, p= <0.001) (Table no 3). No significant 

association was seen between Family history of 

hypertension and SBP, DBP (p=>0.05). 
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Figure 1: Bar diagram showing distribution of study 

participants according to Blood Pressure (n=252) 

 

 
Figure 2: Bar diagram showing distribution of study 

participants according to BMI(n=252) 

Table 1: Distribution of study participants according to waist hip ratio. (n=250) 

Waist hip ratio Frequency Percent 

Male 

<0.90 87 75.7% 

>0.90 28 24.3% 

Total 115 100% 

Female 

<0.85 120 87.6% 

>0.85 17 12.4% 

Total 137 100% 

 

The mean waist circumference of the study participants was 84.150 with standard deviation of 13.08 while hip 

circumference mean was 101.875 with standard deviation of 12.146. 

 

Table 2: Correlation between different variables of the study(n=252) 

Variable  Waist circumference BMI WHR 

Mean SBP 
Pearson Correlation 0.421 0.352 0.379 

P value 0.0001 0.0001 0.0001 

Mean DBP 
Pearson Correlation 0.414 0.390 0.270 

P value 0.0001 0.0001 0.0001 

 

 
Figure 3: Bar diagram showing distribution of central 

obesity in study subjects. (n=252) 

DISCUSSION 

 

In the present study females outnumbered males and 

the male to female ratio was 1:1.19 with the mean 

age of study participants being 21.36± 1.07 

years.The demographic characteristics of the current 

study was comparable to the studies conducted 

byBinod kumarsingh et.al, and Mukhopadhyay S 

et.al,in varioustertiary care centersacross 

India.[13,14]In the current study 54% of the study 

participants had a BMI exceeding 24 kg/m², of 

which 36.5% were obese and 17.5% were 

overweight. The mean BMI was 23.98 ± 4.9 kg/m2 
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and there was no significant statistical difference 

between males and females. In a study conducted by 

Abdul aziz et.alonly 21.2% of the study population 

was overweight/obese (BMI>24KG/m2).[15] 

Similarly in studies conducted by Binod 

kumarsinghetal. and Nimisha etal., the percentage of 

study population who were overweight/Obese was 

27.1% and 30.1% respectively. [14,16] The disparity in 

BMI might be attributed to the fact that this study 

was conducted in a private medical college where 

the students might spend more money consuming 

highly processed, calorie dense foods. 

Based on waist circumference, the overall 

prevalence of central obesity among the 252 study 

participants in the current studywas 43%, with rates 

of 46% in females and 40% in males.The 

distribution of central obesity between male and 

female students was statistically significant 

(p=<0.001). Waist hip ratio (WHR) was greater than 

gender specific cut off values indicating truncal 

obesity in 13.9% of female participants and 24.3% 

of male participants. The difference in distribution 

of truncal obesity in males and females was 

statistically significant. The distribution of central 

obesity between male and female students was 

statistically significant (p=<0.001). In a study by 

Binod Kumar Singh et alit was found that based on 

waist circumference measurements, 25.2% of 

females and 32.1% of male were found to have 

increased metabolic risk and 26.4% of the study 

participants had WHR greater than defined gender-

specific cut-off values indicating increased 

metabolic risk.[14] 

Of the 252 participants in our study, 8.7% were pre-

hypertensive and 3.2% had grade 1 hypertension. In 

a similar study conducted by Rashmi Kashyap et 

al,pre- hypertension was present in 23.4% of the 

students and none of the students had 

hypertension.[17] In another study done by Nimisha v 

et al. in undergraduate medical students from 

Karnataka, 36.4% of the students had blood pressure 

over 120/80 mm of Hg.[16] 

In our study, the mean systolic blood pressure was 

found to be 114 mm Hg ± 13.2 mm Hg and mean 

diastolic BP was 73mm Hg ± 8.1. Mean systolic 

blood pressure was found to have significant 

positive correlation with BMI (r=0.352, p=<0.001), 

waist circumference (r= 0.421, p=<0.001) and WHR 

(r=0.379, p= <0.001) and Mean diastolic blood 

pressure was found to have significant positive 

correlation with BMI (r=0.390, p=<0.001), waist 

circumference (r= 0.414, p=<0.001) and WHR 

(r=0.270, p= <0.001).The results were comparable 

to the findings from the study done by Binod 

kumarsingh et al. where the mean systolic blood 

pressure was 125.50 ± 13.64 mm Hg and mean 

diastolic BP was 82.15 ± 6.77 mm Hg. Mean 

systolic blood pressure was found to have 

significant positive correlation with age (r=0.231, 

p=0.041), BMI (r=0.631, p=0.002), and waist 

circumference (r=0.497, p<0.001). Mean diastolic 

blood pressure was positively correlated with 

positive family history of hypertension (r=0.522, 

p<0.001), BMI (r=0.474, p=0.001) and Waist 

circumference (r=0.276, p=0.03).[14]Similarlyin the 

study by Nimisha v et al, SBP showed statistically 

significant positive correlation with BMI (r=0.436, 

p=0.001), WC (r=0.498, p=0.001), and Waist Hip 

Ratio (r=0.417, p=0.001).[16] 

 

 

CONCLUSION 

 

It has been observed in our study that there is an 

increasing prevalence of overweight and obesity 

among this generation of adolescent and young 

adults. The metabolic burden of overweight and 

obesity is reflected as an increased incidence of pre-

hypertension and hypertension. Control of obesity 

centres around weight reduction which can achieved 

through a combination of practicing a healthy diet 

and regular physical activity. This can be ensured by 

implementing regular and compulsory physical 

education classes at both school and college level. 

Care must be taken to inculcate good dietary habits 

right from childhood. 

Limitation 

This is a single center study, and so results cannot 

be generalized to the general population. A study in 

the community settings can be planned for 

generalization of results. 

 

REFERENCES 
 
1. Ettehad D, Emdin CA, Kiran A, Anderson SG, Callender T, 

Emberson J et al. Blood pressure lowering for prevention of 

cardiovascular disease and death: a systematic review and 

meta-analysis. The Lancet 2016; 387: 957–967. 
2. Voors Aw, Webber Ls, Berenson Gs. Time Course Studies 

Of Blood Pressure In Children-The Bogalusa Heart Study. 

American Journal Of Epidemiology 1979; 109: 320–334. 
3. International Institute for Population Sciences (IIPS) and 

ICF. National Family Health Survey (NFHS‑ 5), India, 

2019–21. Mumbai: IIPS; 2021. Available at URL: 
https://www.mohfw.gov.in/sites/default/files/NFHS-

5_Phase-II_0.pdf. Last accessed on January 10, 2025.  
4. Powell-Wiley TM, Poirier P, Burke LE, Després J-P, 

Gordon-Larsen P, Lavie CJ et al. Obesity and Cardiovascular 

Disease: A Scientific Statement From the American Heart 
Association. Circulation 2021; 143. 

doi:10.1161/CIR.0000000000000973. 

5. Tchernof A, Després J-P. Pathophysiology of Human 
Visceral Obesity: An Update. Physiological Reviews 2013; 

93: 359–404. 

6. Dagenais GR, Yi Q, Mann JFE, Bosch J, Pogue J, Yusuf S. 
Prognostic impact of body weight and abdominal obesity in 

women and men with cardiovascular disease. American 

Heart Journal 2005; 149: 54–60. 
7. Shetty PS. Nutrition transition in India. Public Health Nutr 

2002; 5: 175–182. 

8. Mishra S, Murry B, Devi NK, Tripathi S, Suokhrie S. 
Obesity in dyslipidemia and hypertension: A study among 

young adults of Delhi/NCR. Clinical Epidemiology and 

Global Health 2023; 22: 101335. 
9. Talikoti S, Rawat A, Chavan GM, Pise R, Podder A, Kumar 

J et al. Influence of Obesity on Blood Pressure in Young 

Individuals: A Cross-Sectional Study. Cureus 2025. 
doi:10.7759/cureus.91570. 

10. International Obesity Task Force Guidelines for Asians. 

Available at URL: 



1278 

 International Journal of Medicine and Public Health, Vol 16, Issue 1, January-March 2026 (www.ijmedph.org) 
 

http://www.wpro.who.int/nutrition/documents/docs/Redefini

ngobesity.pdf. Last accessed on January 10, 2025.  

11. World Health Organization. Waist circumference and waist-
hip ratio: report of a WHO expert consultation. Geneva: 

World Health Organization; 2011. World Health 

Organization: Geneva, 2011. 
12. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green 

LA, Izzo JL et al. Seventh Report of the Joint National 

Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure. Hypertension 2003; 42: 

1206–1252. 

13. Mukhopadhay S, Mukherjee A, Khanra D, Samanta B, Karak 
A, Guha S. Cardiovascular disease risk factors among 

undergraduate medical students in a tertiary care center of 

eastern India: a pilot study. Egypt Heart J 2021; 73: 94. 
14. Singh BK, Ram A, Kumar A, Kumar M. Association of 

Obesity Indices with Blood Pressure Among Undergraduate 

Medical Students of a Tertiary Care Teaching Hospital: A 

Cross-Sectional Study. Int J Pharm Sci Rev Res 2024; 84. 

doi:10.47583/ijpsrr.2024.v84i01.021. 
15. Aziz AA, Das P, Deori JP. Obesity and Lifestyle Disease 

Risk Factors amongst Undergraduate Medical Students in a 

Medical College of Assam. IJPQA 2025; 16. 
doi:10.25258/ijpqa.16.9.62. 

16. Nimisha V, Rathod DV, Dambal AA, Kusuma N. 

Correlation of Anthropometric Measurements with Blood 
Pressure among Medical students in Karnataka. J. Neonatal 

Surg 2025;14, 1–5.  

17. Kashyap R, Kashyap JR, Kashyap A, Mazta SR. 
Ascertainment of risk factors for non-communicable diseases 

among medical students in Government Medical College, 

Nahan, Himachal Pradesh: A Cross-Sectional Study. Global 
Journal of Medicine & Public Health 2023; 12: 1–10. 

 


