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Abstract 

Background: Hypertension is a significant public health concern, and obesity related 

anthropometric markers are frequently used to evaluate blood pressure-related risk. In 

many populations, however, it is still uncertain how predictive general vs. central 

adiposity markers are.  

Objectives: The present study aimed to determine independent anthropometric 

predictors (BMI, WHR, WC, PBF) of elevated systolic blood pressure (SBP), diastolic 

blood pressure (DBP), and mean arterial pressure (MAP), analyse sex-wise variations 

in blood pressure parameters, and evaluate correlation between anthropometric 

indicators and blood pressure.  

Material and Methods: This is a cross-sectional community-based study that was 

conducted among 500 adults, aged 20-29years. All anthropometric measures and 

blood pressure were taken using standardized technique.  

Result: Based on logistic regression, WHR is a strong independent predictor of 

elevated SBP, DBP, while WC is the only significant predictor of MAP. There are 

substantial positive associations (p<0.001) between all anthropometric indicators and 

blood pressure metrics. SBP, DBP, and Map do not show any discernible sex 

differences.  

Conclusion: Compared to overall adiposity measures, central obesity indicators-

specifically, WHR, and WC are better predictor of high pressure. Early detection of 

people at risk for hypertension may be enhanced by incorporating basic measurements 

of central adiposity into regular screening. 
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1. Introduction 

Globally, hypertension is a significant public health issue and a major cause of cardiovascular disease, stroke, and early death 
[1]. For ischaemic heart disease, stroke, and chronic kidney disease, elevated systolic blood pressure (SBP), diastolic blood 

pressure (DBP), and mean arterial pressure (MAP) are known risk factors [2]. Changes in lifestyle, urbanisation, and rising obesity 

rates, the burden of hypertension is rising quickly in low- and middle-income nations [3]. 

In epidemiological research, anthropometric measures offer straightforward and affordable methods for evaluating the health 

hazards associated with obesity. The most widely used measure of general obesity is body mass index (BMI), which has been 

repeatedly linked to high blood pressure in a variety of populations [4,5]. According to Hall et al. (2015), elevated BMI is thought
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to increase blood pressure through mechanisms such 

increased cardiac output, activation of the sympathetic 

nervous system, and salt retention [6].However, BMI’s 

capacity to completely explain cardiovascular risk is limited 

because it does not differentiate between fat and lean mass or 

account for regional fat distribution [7].In recent scenario, 

central obesity indices like waist circumference (WC), waist-

hip ratio (WHR) have received more attention since these two 

more accurately reflect visceral fat. Insulin resistance, 

systemic inflammation, endothelial dysfunction, and altered 

renin-angiotensin-aldosterone system activity are all linked 

to elevated blood pressure, and visceral adipose tissue is 

metabolically active [8,9].Even after adjustment of total 

adiposity, a number of studies have shown that WC and WHR 

are better indicators of hypertension than BMI 
[10,11].According to data from population-based research, 

people with higher WHR are far more likely than people with 

normal fat distribution to experience both systolic and 

diastolic hypertension [12,13].The significance of abdominal 

obesity in cardiovascular risk assessment has also been 

demonstrated by the independent prediction of higher SBP, 

DBP, and MAP by WC [14].These results imply that compared 

to general obesity, central adiposity may have a greater 

impact on blood pressure management. 

Numerous studies have examined the differences between the 

sexes in blood pressure and the danger associated with 

obesity. While females may have higher central adiposity and 

increased cardiovascular risk after menopause, males are 

frequently reported to have higher SBP at younger ages [15]. 

Despite a great deal of research, it is still unclear which 

anthropometric markers best predict various aspects of blood 

pressure, particularly MAP, which has gotten relatively less 

attention. Additionally, few researches use multivariable 

regression models to find independent determinants of 

increased blood pressure while many rely on bivariate 

correlations. 

 

2. Objectives: 

1. To examine sex-wise distribution of blood pressure 

variables (SBP, DBP, MAP) among the adult population. 

2. To assess the correlation between anthropometric 

indicators (BMI, WHR, WC, PBF) and blood pressure 

variables. 

3. To identify key anthropometric predictors of elevated 

blood pressure-based cardiometabolic risk. 

 

3. Material and Methods: 

3.1. Study area and design: 

In the urban areas of North 24 Parganas, 500 adults (250 

males, 250 females) between the ages 25-29 years 

participated in a cross-sectional survey. The population is 

selected by simple random sampling. 

 

3.2. Inclusion criteria: 

Adults who’s aged between 25-29years and also who are 

willing to participate is included in this study. 

 

3.3. Exclusion criteria: 

To prevent confounding effects on blood pressure measures, 

pregnant women, people with established cardiovascular 

illness, people with renal problems, and anyone taking  

antihypertensive medications are excluded from the study. 

 

3.4. Data collection tools and measurements: 

Standardized methods are used to gather all anthropometric 

measurements, including height, weight, waist circumference 

and blood pressure measures. An anthropometer and a digital 

scale are used to measure height and weight. Various 

circumferences such as waist and hip circumferences are 

measured using a non-stretchable tape. Anthropometric 

indicators such as BMI formulated as weight in kg / height in 

m2 and WHR calculated as waist circumference/ hip 

circumference. PBF is calculated by following method of 

previous study [16]. Systolic blood pressure (SBP) and 

diastolic blood pressure (DBP) are measured accurately using 

an automated blood pressure monitor to minimize error and 

to take multiple readings at different times to account for 

variations & to avoid relying on a single measurement and 

another blood pressure parameters, Mean arterial pressure 

(MAP) formulated as 2*DBP+SBP/3. SBP cleft into two 

categories such as normal (<120 mmHg), high (≥120 

mmHg), and for DBP, normal (<80mmHg), high (≥80 

mmHg). MAP is divided into two groups such as normal 

(<100) and high (≥100).  

 

3.5. Statistical analysis: 

Categorical data are expressed as frequency and percentage, 

whereas continuous variables are expressed as mean (SD). 

The chi-square test is used to evaluate sex-wise differences. 

The relationships between anthropometric markers and blood 

pressure measures are investigated using Pearson’s 

correlation. To find out independent predictors of elevated 

SBP, DBP, and MAP, binary logistic regression is employed. 

The results are presented as adjusted odds ratios (OR) and 

95% confidence intervals (CI). Statistical significance is 

defined as a p-value <0.05. All statistical analysis is done 

through SPSS. 

 

4. Results 

Table 1 represents Sex-wise distribution of all blood pressure 

metrics among study participants (n=500). In terms of SBP, 

a greater percentage of participants (67.4%) are in the 

elevated category as opposed to the normal range (32.6%). 

Males and females have similar rates of increased SBP 

(68.4% and 66.4% respectively). Males have a slightly higher 

mean SBP (120.83 ± 9.37 mmHg) than females (119.53 ± 

11.49 mmHg), but in SBP categories, this difference is not 

statistically significant (X2 = 0.228, p = 0.633). For DBP, 

36.0% of participants have elevated DBP; the incidence is 

slightly greater in females (38.8%) than in males (33.2%). 

Although, in DBP categories, this difference is not 

statistically significant (X2 = 1.701, p = 0.192), females also 

have a higher mean DBP (76.36 ± 5.51 mmHg) than males 

(74.91 ± 6.59 mmHg). Only 5.4% of subjects exhibited 

increased MAP readings, whereas the rest (94.6%) have 

normal values. Males (4.0%) are slightly less likely than 

females (6.8%) to have elevated MAP. Males and Females 

have similar mean MAP values (90.29 ± 6.88 mmHg and 

90.74 ±6.88 mmHg, respectively), and there is no statistically 

significant sex difference (X2 =2.563, p = 0.109) in MAP 

categories. In general, sex do not significantly affect blood 

pressure distributions. 
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Table 1: Sex-wise distribution of blood pressure metrics (n=500) 
 

Systolic blood pressure (SBP) (mmHg) 

 Male Female Total 

 N % N % N % 

Normal 79 31.60 84 33.60 163 32.60 

Elevated 171 68.40 166 66.40 337 67.40 

Total 250 100 250 100 500 100 

Mean (SD) 120.83(9.37) 119.53(11.49) 120.18(10.48) 

X2 (p-value) 0.228(0.633) 

Diastolic blood pressure (DBP) (mmHg) 

Normal 167 66.80 153 61.20 320 64.00 

Elevated 83 33.20 97 38.80 180 36.00 

Total 250 100 250 100 500 100 

Mean (SD) 74.91(6.59) 76.36(5.51) 75.63(6.25) 

X2 (p-value) 1.701(0.192) 

Mean arterial pressure (MAP) 

Normal 240 96.00 233 93.20 473 94.60 

Elevated 10 4.00 17 6.80 27 5.40 

Total 250 100 250 100 500 100 

Mean (SD) 90.29(6.88) 90.74(6.88) 90.48(6.88) 

X2 (p-value) 2.563(0.109) 

 

Table 2: Pearson correlation between anthropometric indicators and blood pressure metrics (n=500) 
 

Anthropometric 

Indicators 

Blood pressure metrics 

SBP DBP MAP 

r value p-value r value p-value r value p-value 

BMI 0.735*** <0.001*** 0.702*** <0.001*** 0.799*** <0.001*** 

WHR 0.693*** <0.001*** 0.535*** <0.001*** 0.676*** <0.001*** 

WC 0.609*** <0.001*** 0.527*** <0.001*** 0.628*** <0.001*** 

PBF 0.459*** <0.001*** 0.568*** <0.001*** 0.577 <0.001*** 

P<0.05* (significant), p<0.01** (very significant), p<0.001*** (highly significant) 

 

Table 2 shows the Pearson correlation coefficients between 

blood pressure measures and anthropometric indicators. SBP, 

DBP, and MAP showed statistically significant positive 

associations with anthropometric variables (p<0.001). SBP (r 

= 0.735), DBP (r = 0.702), and MAP (r = 0.799) all exhibit a 

substantial positive connection with BMI, suggesting that 

rising BMI is closely linked to elevated blood pressure. 

Additionally, the WHR showed a moderate correlation with 

DBP (r = 0.535) and a substantial correlation with SBP (r = 

0.693) and MAP (r = 0.676). SBP (r = 0.609), DBP (r = 

0.527), and MAP (r = 0.628) showed somewhat favourable 

relationships with WC. Comparatively weaker but still 

significant associations are seen between PBF and SBP (r = 

0.459), DBP (r = 0.568), and MAP (r = 0.577). 
 

Table 3: Binary logistic regression between anthropometric predictors and elevated SBP 
 

Predictors B SE Wald Adjusted OR (95% CI) p-value 

BMI -0.172 0.354 0.236 0.842 0.627 

WHR 22.630 4.641 23.79 6.774 <0.001*** 

WC -0.077 0.028 7.39 0.926 0.007** 

PBF -0.491 0.295 2.750 1.633 0.097 

Model statistics: Omnibus X2 (df = 6) =278.07, p <0.001*** 

Negelkerke R2 =0.595 

Overall prediction accuracy = 83.8% 

P<0.05* (significant), p<0.01** (very significant), p<0.001*** (highly significant) 

 

Table 3 exhibits the results of a binary logistics regression 

examining predictors of elevated SBP. With an overall 

prediction accuracy of 83.8%, the model explains 59.5% of 

the variation in elevated SBP (Negelkerke R2 =0.595) and is 

statistically significant overall (Omnibus X2 =278.07, p 

<0.001). WHR is find to be a strong and significant predictor 

of elevated SBP among the anthropometric variables (p 

<0.001), suggesting a significantly higher chance of elevated 

SBP with higher WHR. BMI and PBF do not exhibit 

statistically significant correlations with elevated SBP in the 

adjusted model, but waist circumference is also a significant 

predictor (p = 0.007), indicating that central obesity 

independently contributes to elevated SBP. 
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Table 4: Binary logistic regression between anthropometric predictors and elevated DBP 
 

Predictors B SE Wald Adjusted OR(95% CI) p-value 

BMI -0.017 0.295 0.059 0.931 0.808 

WHR 13.760 5.117 7.232 9.477 0.007** 

WC -0.022 0.021 1.070 0.978 0.301 

PBF 0.270 0.243 1.238 1.311 0.266 

Model statistics: Omnibus X2 (df = 6) =168.76, p<0.001*** 

Negelkerke R2 =0.393 

Overall prediction accuracy = 73.8% 

P<0.05* (significant), p<0.01** (very significant), p<0.001*** (highly significant) 

 

Table 4 depicts the logistic regression model for elevated 

DBP. With an overall classification accuracy of 73.8%, the 

model explains 39.3% of the variation in high DBP 

(Negelkerke R2 =0.393) and is statistically significant 

(Omnibus X2 =168.76, p < 0.001). BMI, WC, and PBF are 

not significant predictors in the adjusted analysis, but WHR 

is the only anthropometric measure that significantly predict 

elevated DBP (Adjusted OR = 9.477, p = 0.007), meaning 

that people with higher WHR are significantly more likely yo 

have elevated DBP. 

Table 5 summarizes the logistic regression analysis for 

elevated MAP. The model is statistically significant 

(Omnibus X2=77.006, p<0.001), explaining 41.6% of the 

variance in elevated MAP (Negelkerke R2 =0.416), with a 

high overall prediction accuracy of 95.2%. BMI, WHR, and 

PBF did not exhibit statistically significant associations with 

elevated MAP in the multivariable model; instead, WC 

emerged as the only significant predictor of elevated MAP 

(Adjusted OR= 1.1128, p=0.016), suggesting that increasing 

WC is associated with a higher likelihood of elevated MAP. 
 

Table 5: Binary logistic regression between anthropometric predictors and elevated MAP 
 

Predictors B SE Wald Adjusted OR (95% CI) p-value 

BMI -0.966 0.941 1.053 0.381 0.305 

WHR -26.229 17.152 2.338 0.000 0.126 

WC 0.120 0.050 5.822 1.128 0.016* 

PBF 1.472 0.794 3.436 4.356 0.084 

Model statistics: Omnibus X2 (df = 6) =77.006, p<0.001*** 

Negelkerke R2 =0.416 

Overall prediction accuracy = 95.2% 

P<0.05* (significant), p<0.01** (very significant), p<0.001*** (highly significant) 

 

5. Discussion 

The present study reveals that anthropometric indicators and 

blood pressure parameters are shown to be significantly 

correlated, with central obesity measures (WHR and WC) 

showing greater predictive power for raised blood pressure 

than general adiposity (BMI and PBF). These results align 

with a number of extensive population-based studies. For 

instance, a multicentre study with over 29,000 participants 

discovered that several obesity indices, such as WHR, and 

WC, were positively correlated with hypertension and blood 

pressure, confirming the strong association between obesity 

and elevated blood pressure, even though the relative 

strengths of the indices varied by age group and sex [17]. 

According to a study of 175 healthy adults in Nepal, WC and 

WHR showed stronger correlations with both SBP and DBP 

compared to BMI, which is consistent with our findings of 

strong correlations across anthropometric measures and 

supports the predictive value of central obesity for blood 

pressure changes even among non-obese individuals [18]. 

Similarly, studies carried out in urban Indian environments 

found a strong correlation between WHR and hypertension, 

underscoring its usefulness as a screening tool in community 

health evaluations and corroborating our logistic regression 

results, which show that WHR is the most reliable indicator 

of elevated SBP and DBP [19]. 

However, our study did not identify significant sex variations 

in blood pressure levels, other research indicates that 

anthropometric predictors may function differently between 

sexes, For example, different intensities of connection 

between WC, WHR, BMI, and hypertension among older 

males and females were found in a large analysis from the 

longitudinal ageing study in India, suggesting possible sex-

specific risk patterns [20] 

Finding in other populations where the inclusion of central 

obesity indicators decreased general adiposity measures 

confirm the lack of independent relevance for BMI and PBF 

in our multivariable models. Anthropometric indicators like 

WHR and WC, on the other hand, were more successful in 

capturing blood pressure variance, indicating that fat 

distribution rather than total fat mass may be more 

physiologically important to blood pressure management. 

Overall, our comparative results support the idea that 

straightforward measures of central adiposity, like WHR and 

WC, are useful indicators of high blood pressure and may be 

more useful than BMI or PBF alone for community-based 

risk screening. 

 

6. Conclusion 

The current study shows a substantial correlation between 

anthropometric indicators and blood pressure parameters; 

however, measures of central obesity are more accurate 

predictors of high blood pressure than indicators of general 

adiposity. In regression analyses, body mass index and % 

body fat could not reliably predict higher blood pressure, 

despite their strong relationships with systolic, diastolic, and 

mean arterial pressure. On the other hand, waist 

circumference was the only significant predictor of higher 

mean arterial pressure, and the waist-hip ratio was a strong 

independent predictor of elevated systolic and diastolic blood 

pressure. Blood pressure distributions showed no discernible 

sex differences, indicating that anthropometric factors on 

blood pressure function equally for both sexes in the 
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population under study. These results highlight the important 

role that fat distribution-rather than body fat-plays in 

controlling blood pressure. 

From a public health standpoint, the findings emphasise how 

crucial it is to include basic central obesity metrics like waist 

circumference and waist-hip ratio in routine screening and 

preventive measures for hypertension, especially in settings 

with limited resources where sophisticated diagnostic tools 

might not be practical. The risk of hypertension may be 

underestimated if body mass index is the only metric used. 

To determine casual linkages and assess the predictive value 

of these anthropometric measures across time, further 

longitudinal research is necessary. 

 

7. References 

1. World Health Organization. Guideline for the 

pharmacological treatment of hypertension in adults. 

Geneva: World Health Organization; 2021.  

2. Forouzanfar MH, Liu P, Roth GA, Ng M, Biryukov S, 

Marczak L, et al. Global burden of hypertension and 

systolic blood pressure of at least 110 to 115 mm Hg, 

1990-2015. JAMA. 2017;317(2):165-82.  

3. Mills KT, Bundy JD, Kelly TN, Reed JE, Kearney PM, 

Reynolds K, et al. Global disparities of hypertension 

prevalence and control: a systematic analysis of 

population-based studies from 90 countries. Circulation. 

2016;134(6):441-50.  

4. Neter JE, Stam BE, Kok FJ, Grobbee DE, Geleijnse JM. 

Influence of weight reduction on blood pressure: a meta-

analysis of randomized controlled trials. Hypertension. 

2003;42(5):878-84.  

5. Gupta R, Gaur K, Ram CVS. Emerging trends in 

hypertension epidemiology in India. J Hum Hypertens. 

2019;33(8):575-87.  

6. Hall JE, do Carmo JM, da Silva AA, Wang Z, Hall ME. 

Obesity-induced hypertension: interaction of 

neurohumoral and renal mechanisms. Circ Res. 

2015;116(6):991-1006.  

7. Romero-Corral A, Somers VK, Sierra-Johnson J, 

Thomas RJ, Collazo-Clavell ML, Korinek J, et al. 

Accuracy of body mass index in diagnosing obesity in 

the adult general population. Int J Obes (Lond). 

2008;32(6):959-66.  

8. Després JP. Body fat distribution and risk of 

cardiovascular disease: an update. Circulation. 

2012;126(10):1301-13.  

9. Fox CS, Massaro JM, Hoffmann U, Pou KM, 

Maurovich-Horvat P, Liu CY, et al. Abdominal visceral 

and subcutaneous adipose tissue compartments: 

association with metabolic risk factors in the 

Framingham Heart Study. Circulation. 2007;116(1):39-

48.  

10. Janssen I, Katzmarzyk PT, Ross R. Waist circumference 

and not body mass index explains obesity-related health 

risk. Am J Clin Nutr. 2004;79(3):379-84.  

11. Lee CMY, Huxley RR, Wildman RP, Woodward M. 

Indices of abdominal obesity are better predictors of 

cardiovascular risk factors than BMI: a meta-analysis. J 

Clin Epidemiol. 2008;61(7):646-53.  

12. Canoy D, Boekholdt SM, Wareham N, Luben R, Welch 

A, Bingham S, et al. Body fat distribution and risk of 

coronary heart disease in men and women in the 

European Prospective Investigation Into Cancer and 

Nutrition in Norfolk cohort: a population-based 

prospective study. Circulation. 2007;116(25):2933-43.  

13. Dalton M, Cameron AJ, Zimmet PZ, Shaw JE, Jolley D, 

Dunstan DW, et al. Waist circumference, waist-hip ratio 

and body mass index and their correlation with 

cardiovascular disease risk factors in Australian adults. J 

Intern Med. 2003;254(6):555-63.  

14. Huxley R, Mendis S, Zheleznyakov E, Reddy S, Chan J. 

Body mass index, waist circumference and waist:hip 

ratio as predictors of cardiovascular risk—a review of 

the literature. Eur J Clin Nutr. 2010;64(1):16-22.  

15. Reckelhoff JF. Gender differences in the regulation of 

blood pressure. Hypertension. 2001;37(5):1199-208.  

16. Deurenberg P, Weststrate JA, Seidell JC. Body mass 

index as a measure of body fatness: age- and sex-specific 

prediction formulas. Br J Nutr. 1991;65(2):105-14.  

17. Zhou Z, Hu D, Chen J. Association between obesity 

indices and blood pressure or hypertension: which index 

is the best? Public Health Nutr. 2009;12(8):1061-71.  

18. Chaudhary S, Alam M, Singh S, Deuja S, Karmacharya 

P, Mondal M. Correlation of blood pressure with body 

mass index, waist circumference and waist by hip ratio. 

J Nepal Health Res Counc. 2019;16(41):410-3.  

19. Panda PS, Jain KK, Soni GP, Gupta SA, Dixit S, Kumar 

J. Prevalence of hypertension and its association with 

anthropometric parameters in adult population of Raipur 

city, Chhattisgarh, India. Int J Res Med Sci. 

2017;5(5):2120.  

20. Muhammad T, Paul R, Rashmi R, Srivastava S. 

Examining sex disparity in the association of waist 

circumference, waist-hip ratio and BMI with 

hypertension among older adults in India. Sci Rep. 

2022;12(1):13117. 

 

How to Cite This Article 

Sarkar S, Mukhopadhyay A, Bhadra M. Association of 

anthropometric indicators and cardiometabolic risk among 

adults in North 24 Parganas, West Bengal. Int J Multidiscip 

Res Growth Eval. 2026;7(1):99–103. 

doi:10.54660/IJMRGE.2026.7.1.99-103. 

  

Creative Commons (CC) License 

This is an open access journal, and articles are distributed 

under the terms of the Creative Commons Attribution-

NonCommercial-ShareAlike 4.0 International (CC BY-NC-

SA 4.0) License, which allows others to remix, tweak, and 

build upon the work non-commercially, as long as 

appropriate credit is given and the new creations are licensed 

under the identical terms. 


