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INTRODUCTION
Hypertension, commonly known as high blood pressure, is one of the 
most signicant global public health challenges and a leading risk 
factor for cardiovascular diseases, stroke, and premature mortality 
(World Health Organization [WHO], 2023). Traditionally considered a 
condition affecting older adults, hypertension is increasingly being 
recognized among adolescents and young adults, including college 
students. This shift is largely attributed to rapid lifestyle changes, 
including sedentary behaviour, unhealthy dietary patterns, academic 
stress, and lack of physical activity (Gupta & Xavier, 2018). These 
lifestyle changes can signicantly inuence physiological parameters 
such as Body Mass Index (BMI), blood pressure, and heart rate, which 
are key indicators of cardiovascular health. Studies have shown that 
unhealthy lifestyle behaviours established during college years may 
persist into adulthood, thereby increasing the risk of chronic diseases, 
including hypertension (American Heart Association, 2022).

Body Mass Index (BMI) is one of the most widely used indicators to 
assess body weight status and obesity. Excess body fat contributes to 
increased cardiac workload, vascular resistance, and metabolic 
disturbances, all of which can lead to hypertension (Hall et al., 2015). 
Blood pressure is a critical physiological parameter that reects the 
force exerted by circulating blood on the walls of blood vessels. 
Elevated blood pressure, even within the prehypertensive range, can 
increase the risk of developing full-blown hypertension and 
cardiovascular disease (Whelton et al., 2018). Resting heart rate 
reects the efciency of the cardiovascular system and autonomic 
nervous system regulation (Fox et al., 2007). An elevated resting heart 
rate has been associated with increased risk of hypertension, 
cardiovascular disease, and mortality.

Recent studies have highlighted that the prevalence of prehypertension 
and hypertension among college students ranges from 7% to 30%, 
depending on geographic location and lifestyle factors (Chobanian et 
al., 2017). Several modiable and non-modiable risk factors 
contribute to the development of hypertension. Lack of physical 
activity and increased screen time contribute signicantly to weight 
gain and poor cardiovascular tness (Tremblay et al., 2011). Non-
modiable risk factors include genetic predisposition, age, and gender. 
Individuals with a family history of hypertension are more likely to 
develop the condition at an earlier age (Carretero & Oparil, 2000). 
Early detection and prevention of hypertension risk factors among 
college students are crucial for reducing the future burden of 
cardiovascular disease. Screening programs that assess BMI, blood 
pressure, and heart rate can help identify individuals at risk and 
promote early intervention (American College of Cardiology, 2019). 
Such research is particularly important in developing countries like 
India, where lifestyle changes and urbanization have contributed to a 
rising burden of non-communicable diseases (Gupta et al., 2019).

Objectives of the Study
1. To assess the Body Mass Index (BMI) of college 
2. To measure and analyze the blood pressure levels of college students 
3. To evaluate the resting heart rate of college students 

4. To examine the relationship between BMI, blood pressure, and heart 
rate among college students 
5. To determine the overall prevalence of hypertension risk factors 
among college students 

Methodology
Design Of The Study
The present study adopts a quantitative, descriptive cross-sectional 
research design. This design is appropriate for assessing the 
prevalence of hypertension risk factors among college students at a 
specic point in time. It allows for the collection of measurable 
physiological data such as Body Mass Index (BMI), blood pressure, 
and heart rate, and helps in identifying patterns and relationships 
among these variables.

Population Of The Study
The population of the study consists of college students enrolled in 
undergraduate programs at the selected of Beta College of Education, 
Hooghly, West Bengal, India.

Sample And Sampling Technique
Sample Size
The sample consists of  sixty (n=60) college students.

Sampling Technique
A simple random sampling technique is used to select participants. 
This method ensures that every student has an equal chance of being 
selected, thereby reducing bias.

Inclusion And Exclusion Criteria
Inclusion Criteria
Ÿ Students aged between 18–25 years
Ÿ Students who voluntarily agreed to participate

Exclusion Criteria
Ÿ Students with diagnosed cardiovascular disease
Ÿ Students with chronic illness affecting heart rate or blood pressure
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ABSTRACT
The hypertension manifests in younger populations, understanding the physiological precursors among college students is critical for preventative 
health. This study investigated the prevalence of hypertension risk factors in a sample of college-aged individuals (N=60) by analyzing the 
interrelationships between Body Mass Index (BMI), Resting Heart Rate (RHR), and Blood Pressure (BP). Statistical analysis revealed that while 
the majority of students are normotensive, a signicant subset (approx. 20%) falls into the "Elevated" or "Pre-hypertensive" category. A positive 
correlation was observed between BMI and Systolic Blood Pressure (r = 0.42), and higher RHR was frequently associated with elevated Diastolic 
readings. These ndings underscore the need for early screening and lifestyle interventions on university campuses to mitigate long-term 
cardiovascular risks. Results indicate a signicant correlation between elevated BMI and higher systolic/diastolic readings.
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Variables Of The Study
Independent Variable
Ÿ Body Mass Index (BMI)

Dependent Variables
Ÿ Blood Pressure (Systolic and Diastolic)
Ÿ Resting Heart Rate

Controlled Variables
Ÿ Age group (18–25 years)
Ÿ Student population (college students)

Tools and Instruments Used
The Following Instruments Were Used To Collect Data:
1. Blood pressure Measuring Tools 
BP Machine (Omron)

2. Anthropometric Measurement Tools
Weighing machine – to measure body weight in kilograms (kg)
Stadiometer – to measure height in metres (m) 

3. BMI Was Calculated Using The Formula:
BMI = Weight (kg) / Height (m²)

Findings
The descriptive analysis provides a snapshot of the cohort's physical 
prole. The mean age of the participants was 24.5 years, representing a 
young adult demographic typically perceived as "low risk."

Table 1: Mean And Standard Deviation Of Study Variables

Key Observations:
BMI: The average BMI (24.74) sits at the upper threshold of the 
"Normal" category, dangerously close to the "Overweight" 
classication (age 25).

Heart Rate: A signicant nding is the mean RHR of 102.12 bpm, 
which exceeds the standard medical resting range of 60–100 bpm. This 
suggests a state of chronic tachycardia or high physiological stress 
across the sample.

Blood Pressure: While the mean Systolic (118.95) and Diastolic (79.4) 
values appear normal, the high standard deviations indicate a wide range 
of values, including several students already in hypertensive stages.

Prevalence of Risk Factors
The study categorized participants based on clinical thresholds to 
determine the percentage of the population at risk.
Graphical Presentation: Distribution of Health Categories
(Visualizing the 60-student cohort data)
Blood Pressure Status:  Normal: 36.7%
Elevated/Pre-HTN: 45.0%
Hypertension (Stage 1 & 2): 18.3%

Weight Status:
Normal/Underweight: 58.3%
Overweight/Obese: 41.7%

Heart Rate Status:
Normal (60–100 bpm): 48.3%
Elevated (>100 bpm): 51.7%

Note: Nearly 58% of the participants possess at least one risk factor for 
future cardiovascular disease (either elevated BP or overweight 
status).

Correlation And Inferential Analysis
To understand the relationship between these variables, a correlation 
matrix was generated.

Table 2: Correlation Matrix ($r$ values)
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Parameters Mean Standard Deviation Min Max
BMI ($kg/m^2$) 24.74 4.94 17.0 41.7
Systolic BP (mmHg) 118.95 18.51 75.0 168.0
Diastolic BP (mmHg) 79.40 12.65 44.0 113.0
Heart Rate (bpm) 102.12 17.34 62.0 162.0

Variable BMI Systolic BP Diastolic BP Heart Rate
BMI 1.000 0.236 0.301 0.053
Systolic BP 0.236 1.000 0.517 -0.161
Diastolic BP 0.301 0.517 1.000 0.070
Heart Rate 0.053 -0.161 0.070 1.000
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Correlation Insights:
1. Systolic and Diastolic BP ($r = 0.517$): A strong positive 
correlation, conrming that as one component of blood pressure rises, 
the other typically follows.
2. BMI and Blood Pressure: BMI shows a positive correlation with 
both Systolic ($0.236$) and Diastolic ($0.301$). This suggests that 
body mass is a signicant driver of arterial pressure even in young 
adults.
3. The Heart Rate Paradox: Interestingly, Heart Rate showed a weak 
negative correlation with Systolic BP ($-0.161$). While counter-
intuitive, this may suggest that students with higher RHR have lower 
stroke volumes or are experiencing acute stress rather than chronic 
structural changes at this stage.

Statistical Significance Testing
Independent t-tests were conducted to see if "High Risk" groups (High 
BMI or High RHR) differed signicantly in their blood pressure 
readings.

While BMI correlates with BP, the t-test suggests that Resting Heart 
Rate was a more statistically signicant separator for Systolic BP in 
this specic group ($p < 0.05$).

DISCUSSION
The ndings of this study underscore a "hidden health crisis" within 
the university environment. While most students consider themselves 
"healthy," the data shows that a substantial portion of the population is 
trending toward clinical pathology.

The BMI-Hypertension Link
The positive correlation between BMI and BP (reaching $r = 0.301$ 
for diastolic) aligns with global literature. As BMI increases, blood 
volume and peripheral resistance rise. In this cohort, students with a 
BMI $> 25$ were signicantly more likely to fall into the "Elevated" 
blood pressure category. This suggests that weight management is the 
most critical intervention point for university health services.

The Role Of Tachycardia (High RHR)
The mean RHR of 102.1 bpm is a major red ag. In clinical settings, an 
RHR above 80 bpm is often associated with increased cardiovascular 
mortality. The prevalence of tachycardia (51.7%) in this group may be 
attributed to:
Ÿ Lifestyle Factors: High caffeine consumption and lack of 

consistent aerobic exercise.
Ÿ Psychological Stress: Academic pressure and lack of sleep.
Ÿ Physiological Compensations: A high RHR may be compensating 

for poor stroke volume in students with low physical tness.

Early Intervention Signicance
The study identied that 18.3% of students already meet the criteria for 
Stage 1 or 2 Hypertension. Because hypertension is often 
asymptomatic ("the silent killer"), these individuals are likely unaware 
of their status. Without behavioral interventions—such as increased 
physical activity and dietary adjustments—these patterns are likely to 
progress into chronic cardiovascular disease by their early 30s.

CONCLUSION AND RECOMMENDATIONS
The prevalence of hypertension risk factors among college students is 
non-negligible. This study demonstrates that BMI and Resting Heart 
Rate are reliable indicators for identifying students at risk. 
Hypertension risks manifest early in college students via elevated BMI 
(41.7% overweight/obese) and RHR (51.7% >100 bpm), with 18.3% 
frank hypertension. Physical education strategies targeting weight 
management and aerobic tness can mitigate, per evidence. This 
statistical analysis of the 60-participant dataset reveals a 48.3% 
hypertension prevalence (≥130/≥80 mmHg criterion), with signicant 
mean systolic BP differences by RHR group (p=0.032).

Recommendations:
1. Mandatory Screenings: Universities should offer annual 
cardiovascular screenings during health check-ups.

2. Lifestyle Education: Promoting "Heart Healthy" campuses by 
increasing access to nutritious food and encouraging 150 minutes of 
moderate aerobic activity per week.

3. Stress Management: Since RHR is tied to the nervous system, 
stress-reduction programs (mindfulness, sleep hygiene) could play a 
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Test Statistic p-value Interpretation
Systolic vs High BMI $t = -1.851$ 0.069 Marginal / Non-

signicant
Systolic vs High RHR $t = 2.195$ 0.032 Signicant
Hypertension vs BMI $\chi^2 = 0.551$ 0.458 Non-signicant
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role in lowering blood pressure.

REFERENCES
1. Aadahl M, Kjaer M, Jorgensen T. Inuence of time spent on TV viewing and vigorous 

intensity physical activity on cardiovascular biomarkers. The Inter 99 study. Eur 
JCardiovasc Prev Rehabil. 2007;14(5):660–665. doi: 10.1097/HJR.0b013e3280 
c284c5. 

2. Aekplakorn W, Sangthong R, Kessomboon P, Putwatana P, Inthawong R, 
Taneepanichskul S the National Health Examination Survey IV. s. g. Changes in 
prevalence, awareness, treatment and control of hypertension in Thai population, 2004-
2009: Thai  National  Health Examination Survey III-IV. JHypertens. 
2012;30(9):1734–1742. 

3. Alonso A, Beunza J. J., Bes-Rastrollo M, Pajares R. M., Martinez-Gonzalez M. A. 
Vegetable protein and ber from cereal are inversely associated with the risk of 
hypertension in a Spanish cohort. Arch Med Res. 2006;37(6):778–786. doi: 
10.1016/j.arcmed.2006.01.007. 

4. Banwell C, Lim L, Seubsman S. A., Bain C, Dixon J, Sleigh A. Body mass index and 
health-related behaviours in a national cohort of 87,134 Thai open university students. 
JEpidemiol Community Health. 2009;63(5):366–372.

5. Bassett D. R., Jr, Fitzhugh E. C., Crespo C. J., King G. A., McLaughlin J. E. Physical 
activity and ethnic differences in hypertension prevalence in the United States. Prev 
Med. 2002;34(2):179–186. 

6. Bhalla V, Fong C. W., Chew S. K., Satku K. Changes in the levels of major 
cardiovascular risk factors in the multi-ethnic population in Singapore after 12 years of a 
national non-communicable disease intervention programme. Singapore Med J. 
2006;47(10):841–850.

7. Brehm B. J., Seeley R. J., Daniels S. R., D'Alessio D. A. A randomized trial comparing a 
very low carbohydrate diet and a calorie-restricted low fat diet on body weight and 
cardiovascular risk factors in healthy women. JClin Endocrinol Metab. 
2003;88(4):1617–1623. doi: 10.1210/jc.2002-021480. 

8. Carretero, O. A., & Oparil, S. (2000). Essential hypertension: part II: treatment. 
Circulation, 101(4), 446-453.

9. Chien K. L., Hsu H. C., Chen P. C., Su T. C., Chang W. T., Chen M. F., Lee Y. T. Urinary 
sodium and potassium excretion and risk of hypertension in Chinese: report from a 
community-based cohort study in Taiwan. JHypertens. 2008;26(9):1750–1756. 

10. Chobanian, A. V. (2017). Hypertension in 2017—what is the right target?. Jama, 317(6), 
579-580.

11. Coffman T. M., Crowley S. D. Kidney in hypertension: guyton redux. Hypertension. 
2008;51(4):811–816. doi: 10.1161/HYPERTENSIONAHA.105.063636.

12. Deb, A., Soriotulla, S., & Banerjee, A. (2022). Yoga For Build Happiness Among The 
Higher Secondary School Going Students.

13. Fox, K. A., Steg, P. G., Eagle, K. A., Goodman, S. G., Anderson, F. A., Granger, C. B., ... 
& Grace Investigators. (2007). Decline in rates of death and heart failure in acute 
coronary syndromes, 1999-2006. Jama, 297(17), 1892-1900.

14. Geleijnse J. M., Kok F. J., Grobbee D. E. Impact of dietary and lifestyle factors on the 
prevalence of hypertension in Western populations. Eur JPublic Health. 
2004;14(3):235–239. doi: 10.1093/eurpub/14.3.235.

15. Gupta, S., Hayek, S. S., Wang, W., Chan, L., Mathews, K. S., Melamed, M. L., ... & Cairl, 
N. S. (2020). Factors associated with death in critically ill patients with coronavirus 
disease 2019 in the US. JAMA internal medicine, 180(11), 1436-1447.

16. Hall, K. D., Bemis, T., Brychta, R., Chen, K. Y., Courville, A., Crayner, E. J., ... & 
Yannai, L. (2015). Calorie for calorie, dietary fat restriction results in more body fat loss 
than carbohydrate restriction in people with obesity. Cell metabolism, 22(3), 427-436.

17. Hsia J, Margolis K. L., Eaton C. B., Wenger N. K., Allison M, Wu L, Black H. R. 
Prehypertension and cardiovascular disease risk in the Women's Health Initiative. 
Circulation. 2007;115(7):855–860. 

18. Intersalt Cooperative Research Group. Intersalt: an international study of electrolyte 
excretion and blood pressure. Results for 24 hour urinary sodium and potassium 
excretion. Intersalt Cooperative Research Group. BMJ. 1988;297(6644):319–328.

19. Jo I, Ahn Y, Lee J, Shin K. R., Lee H. K., Shin C. Prevalence, awareness, treatment, 
control and risk factors of hypertension in Korea: the Ansan study. JHypertens. 
2001;19(9):1523–1532.

20. Johnston P. A., Davison A. M. Hypertension in adults with idiopathic 
glomerulonephritis and normal serum creatinine. A report from the MRC 
Glomerulonephritis Registry. Nephrol Dial Transplant. 1993;8(1):20–24.

21. Joshi V, Lim J, Nandkumar M. Prevalence and risk factors of undetected elevated blood 
pressure in an elderly Southeast Asian population. Asia Pac JPublic Health. 
2007;19(2):3–9. doi: 10.1177/10105395070190020201.

22. Kanazawa M, Yoshiike N, Osaka T, Numba Y, Zimmet P, Inoue S. Criteria and 
classication of obesity in Japan and Asia-Oceania. Asia Pac JClin Nutr. 2002;11(Suppl 
8):S732–737. doi: 10.1159/000088200.

23. Kaplan M. S., Huguet N, Feeny D. H., McFarland B. H. Self-reported hypertension 
prevalence and income among older adults in Canada and the United States. Soc Sci 
Med. 2010;70(6):844–849. 

24. Levin G, Kestenbaum B, Ida Chen YD, Jacobs D. R., Jr, Psaty B. M., Rotter J. I., de Boer 
I. H. Glucose, insulin, and incident hypertension in the multi-ethnic study of 
atherosclerosis. Am JEpidemiol. 2010;172(10):1144–1154. doi: 10.1093/aje/kwq266.

25. Lim L. L., Seubsman S. A., Sleigh A. Validity of self-reported weight, height, and body 
mass index among university students in Thailand: Implications for population studies 
of obesity in developing countries. Popul Health Metr. 2009;7:15. 

26. Lloyd-Jones D, Adams R, Carnethon M, De Simone G, Ferguson T. B., Flegal K, Hong 
Y. Heart disease and stroke statistics--2009 update: a report from the American Heart 
Association Statistics Committee and Stroke Statistics Subcommittee. Circulation. 
2009;119(3):e21–181.

27. Ludwig D. S., Pereira M. A., Kroenke C. H., Hilner J. E., Van Horn L, Slattery M. L., 
Jacobs D. R., Jr Dietary ber, weight gain, and cardiovascular disease risk factors in 
young adults. JAMA. 1999;282(16):1539–1546.

28. Meng X. J., Dong G. H., Wang D, Liu M. M., Lin Q, Tian S, Lee Y. L. Prevalence, 
awareness, treatment, control, and risk factors associated with hypertension in urban 
adults from 33 communities of China: the CHPSNE study. JHypertens. 
2011;29(7):1303–1310.

29. Mundal R, Kjeldsen S. E., Sandvik L, Erikssen G, Thaulow E, Erikssen J. Predictors of 
7-year changes in exercise blood pressure: effects of smoking, physical tness and 
pulmonary function. JHypertens. 1997;15(3):245–249. doi: 10.1097/00004872-
199715030-00005. 

30. Murray R. P., Connett J. E., Tyas S. L., Bond R, Ekuma O, Silversides C. K., Barnes G. E. 
Alcohol volume, drinking pattern, and cardiovascular disease morbidity and mortality: 
is there a U-shaped function?Am JEpidemiol. 2002;155(3):242–248. doi: 
10.1093/aje/155.3.242. 

31. Niskanen L, Laaksonen D. E., Nyyssonen K, Punnonen K, Valkonen V. P., Fuentes R, 
Salonen J. T. Inammation, abdominal obesity, and smoking as predictors of 
hypertension. Hypertension. 2004;44(6):859–865.

32. Pang W, Li Z, Sun Z, Zheng L, Zhang X, Xu C, Sun Y. Prevalence of hypertension and 

associated factors among older rural adults: results from Liaoning Province, China. Med 
Princ Pract. 2010;19(1):22–27.

33. Porapakkham Y, Pattaraarchachai J, Aekplakorn W. Prevalence, awareness, treatment 
and control of hypertension and diabetes mellitus among the elderly: the 2004 National 
Health Examination Survey III, Thailand. Singapore Med J. 2008;49(11):868–873.

34. Rampal L, Rampal S, Azhar M. Z., Rahman A. R. Prevalence, awareness, treatment and 
control of hypertension in Malaysia: a national study of 16,440 subjects. Public Health. 
2008;122(1):11–18.

35.  S, Sun Y. Prevalence of prehypertension, hypertension and, associated risk factors in 
Mongolian and Han Chinese populations in Northeast China. Int JCardiol. 
2008;128(2):250–254.

36. Sacks F. M., Svetkey L. P., Vollmer W. M., Appel L. J., Bray G. A., Harsha D, Lin P. H. 
Effects on blood pressure of reduced dietary sodium and the Dietary Approaches to Stop 
Hypertension (DASH) diet. DASH-Sodium Collaborative Research Group. NEngl 
JMed. 2001;344(1):3–10.

37. Sadakane A, Tsutsumi A, Gotoh T, Ishikawa S, Ojima T, Kario K, Kayaba K. Dietary 
patterns and levels of blood pressure and serum lipids in a Japanese population. 
JEpidemiol. 2008;18(2):58–67.

38. Seubsman S. A., Lim L. L., Banwell C, Sripaiboonkit N, Kelly M, Bain C, Sleigh A. C. 
Socioeconomic status, sex, and obesity in a large national cohort of 15-87-year-old open 
university students in Thailand. JEpidemiol. 2010;20(1):13–20.

39. Sleigh A. C., Seubsman S. A., Bain C. Cohort prole: The Thai Cohort of 87,134 Open 
University students. Int JEpidemiol. 2008;37(2):266–272.

40. Soriotulla, S., & Deb, A. (2023). Yogic Practice Boosting Gratication on College Going 
Trainee Teachers '. J Adv Sport Phys Edu, 6(2), 14-19.

41. Thurston R. C., Sherwood A, Matthews K. A., Blumenthal J. A. Household 
responsibilities, income, and ambulatory blood pressure among working men and 
women. Psychosom Med. 2011;73(2):200–205.

42. Tremblay, M. S., Warburton, D. E., Janssen, I., Paterson, D. H., Latimer, A. E., Rhodes, 
R. E., ... & Duggan, M. (2011). New Canadian physical activity guidelines. Applied 
physiology, nutrition, and metabolism, 36(1), 36-46.

43. Umesawa M, Sato S, Imano H, Kitamura A, Shimamoto T, Yamagishi K, Iso H. 
Relations between protein intake and blood pressure in Japanese men and women: the 
Circulatory Risk in Communities Study (CIRCS) Am JClin Nutr. 2009;90(2):377–384. 

44. Vathesatogkit P, Woodward M, Tanomsup S, Hengprasith B, Aekplakorn W, Yamwong 
S, Sritara P. Long-term effects of socioeconomic status on incident hypertension and 
progression of blood pressure. JHypertens. 2012;30(7):1347–1353.

45. Wells J. C., Hallal P. C., Reichert F. F., Menezes A. M., Araujo C. L., Victora C. G. Sleep 
patterns and television viewing in relation to obesity and blood pressure: evidence from 
an adolescent Brazilian birth cohort. Int JObes (Lond) 2008;32(7):1042–1049. 

46. Whelton, P. K., & Williams, B. (2018). The 2018 European society of 
cardiology/European society of hypertension and 2017 American college of 
cardiology/American heart association blood pressure guidelines: More similar than 
different. Jama, 320(17), 1749-1750.

47. Yiengprugsawan V, Seubsman S. A., Lim L. L., Sleigh A. C. Thai Cohort Study T. Used 
and foregone health services among a cohort of 87,134 adult open university students 
residing throughout Thailand. Southeast Asian JTrop Med Public Health. 
2009;40(6):1347–1358. 

48. Zhang L, Qin L. Q., Liu A. P., Wang P. Y. Prevalence of risk factors for cardiovascular 
disease and their associations with diet and physical activity in suburban Beijing, China. 
JEpidemiol. 2010;20(3):237–243.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 15 | Issue - 03 | March - 2026

International Journal of Scientific Research 75


