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Abstract- 

Aim: The aim of this study was to determine the relationship between body mass index (BMI) and body fat percentage (% 

BF) among 518 mid-age men (ages, 35-45y) from different areas in West Bengal, India. 

Method: Five hundred eighteen men ranging the age between 35 and 45 years were selected from different districts of 

West Bengal as subjects of the study. Body mass Index, Percentage of body fat and Lean body mass were the selected 

parameters of the study. The anthropometric equation in kg/m2 was used to measure BMI of the subjects calculated from 

height and body weight. Body composition was estimated by skin fold method using Harpenden’s skinfold caliper. Four-

site skin fold thickness was taken in mm. The Body fat percentage (BF%) & Lean Body Mass (LBM) were recorded using 

the formulae of Durnin and J. Womersley, 2007. The data were examined using Product-Moment method of Correlation 

as statistical technique using SPSS 20. The level of significance was set at 0.05. 

Conclusion: The Result of the study indicates that significant relationship exists between Body Mass Index and percentage 

of Body Fat (r = 0.259, p<0.01); Body Mass Index and Lean Body Weight (r = -0.120, p<0.01) of the mid-age sedentary 

men.  
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Introduction:  

Researchers have discovered that body mass index (BMI) and body fat percentage (BF%) are insufficient indicators of 

cardiovascular morbidity and death. There isn't much evidence that BMI and BF% are correlated. 

In order to define the thickness of subcutaneous fat in different body locations, skinfold measurements are utilised, although it 

should be emphasised that their applicability is restricted in individuals who are overweight or obese.  

Obesity prevalence has grown over the past few decades, and it is now a significant worldwide health risk (James et al., 2001). 

The measurement of body fat is crucial for implementing both therapeutic and preventative health treatments since excess body 

fat is linked to a higher risk of metabolic disease. Directly measuring body fat is difficult to do in epidemiological research, 

involves expensive equipment, and takes a lot of time (Vasudev et al., 2004). 

According to Indian Council of Medical Research (2010) India is passing through the phase of economic transition. Even though 

the problem of undernutrition continues to be a major problem; the prevalence of over nutrition also is emerging as a serious 

problem, especially in the urban areas. 

Unbalanced energy intake compared to expenditure is the primary cause of obesity and overweight. The balance between energy 

intake (calories consumed) and energy expenditure (calories burned) determines body’s energy store (WHO Media Centre, 2012).  

Obesity as a well-known risk factor for non-communicable diseases, and has been identified as a global public health concern 

(Kruger et al., 2005).  

Furthermore, the lack of international epidemiological information means that for many countries the magnitude of the obesity 

epidemic in children and youth remains unknown, especially in developing countries (Janssen et al, 2005). The BMI is regarded 

by the World Health Organisation (WHO) as the most useful measure of overweight and obesity at the population level. Adults of 

all sexes and ages can use it (WHO 2012).  

The WC, WHR, BAI, BMI, and DEXA may all be used to determine the body's excess body fat deposition. Although DEXA is a 

direct means of detecting body adiposity, epidemiological studies cannot utilise it because of the cost and time commitment. The 

WHO recommends using BMI to evaluate and quantify body obesity. In contrast to weight and height, BMI does not account for 

body fatness; it solely assesses excess weight (Wang C, Hou XH, Zhang ML, et al. 2010).  

Additionally, it doesn't illustrate how fat is distributed among people or make a distinction between excess body fat and muscle or 

bone mass (Daniels SR. 2009). The inadequacy of BMI to accurately detect and quantify body fat led to the need for new ways of 

measuring and evaluating body fat that would be easy, economical, and practical to employ in resource-constrained locations in 

addition to in epidemiological research. 

 

Materials and Methods:  

Subjects: The study was conducted on 518 mid age males, ranging the age between 36 and 45 years.  

Study area: The subjects were chosen from different districts namely, Birbhum, Bardhaman and West-Medinipur of West-

Bengal, India.  
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Criterion measures: BMI was calculated by standard formula in kg/m2; Body fat percentage was also measured by – four sites 

skin fold measurement of Durnin and J. Womersley, 2007. Four skin folds (biceps, triceps, sub scapular and supra-iliac) were 

measured on the right side of the body nearest to 1 mm by using skin-fold Caliper with constant tension. To compare the mean 

scores, of the parameters, for middle aged men population. Pearson‟s Product Moment Correlation was adopted to establish 

relationships among selected variables. 

 

Findings 

Personal data and anthropometric characteristics of the middle age men subjects are presented below. 

 

Table 1 Descriptive Statistics of Personal data of Subjects and Selected Parameters 

Parameters Mean 
Std. 

Error 

Std. 

Deviation 
Variance 

Skewness Kurtosis 

Statistic 
Std. 

Error 
Statistic 

Std. 

Error 

Age 39.97 .144 3.27 10.71 .219 .107 -1.092 .214 

Height 1.64 .003 .07 0.00 -.058 .107 -.268 .214 

Weight 62.04 .311 7.08 50.13 -.418 .107 .114 .214 

Body Mass Index 23.17 .138 3.15 9.94 -.110 .107 .243 .214 

Body Fat 

Percentage 
31.15 .169 3.84 14.78 -.412 .107 .045 .214 

Lean Body 

Weight 
40.84 .203 4.62 21.32 .212 .107 .756 .214 

 

The value of the mean, standard deviation, standard error of the mean, minimum and maximum value, Skewness and Kurtosis 

value of middle aged men. Subject personal data and selected parameters like age, height, weight, body mass index (BMI), lean 

body weight and fat percentage of middle aged men respectively. 

 

Table 2- Correlation among BMI and Body Fat Parentage and Lean Body Weight 

 Body Mass Index 
Body Fat 

Percentage 

Lean Body 

Weight 

Body Mass 

Index 

Pearson 

Correlation 
1 .259** -.120** 

Sig. (2-tailed)  .000 .006 

N 518 518 518 

**. Correlation is significant at the 0.01 level (2-tailed). 

Comparisons of correlation between BMI and body fat percentage as well as BMI and lean mass by gender and age groups are 

displayed in Table 2. 

 

Discussion 

Body mass index (BMI) and body fat percentage (BF%) are insufficient indicators of cardiovascular morbidity and death. There 

isn't much evidence that BMI and BF% are correlated. The finding of the study indicates suggest that There was a significant 

correlation found between Body Mass Index (BMI) & Body Fat Percentage (r = .259, p<0.01); Body Mass Index (BMI) & Lean 

Body Weight (r = -.120, p<0.01).  

Body mass index, or BMI, is the ratio of a person's weight to height. It's useful to understand the differences between a healthy 

weight, an overweight weight, and obesity. The body fat percentage is the result of dividing the total quantity of body fat by the 

individual's weight. It shows how much body fat there is overall in comparison to how much muscle there is. The body fat 

percentage offers a more accurate measurement than BMI does. Thus, the fundamental difference between BMI and body fat % is 

the measuring type and its importance. 

Although alternative measurements of body fat provide more accurate findings, BMI increases dramatically with obesity due to 

changes in body composition; for example, those with more muscle mass or bigger bones would have higher BMI. BMI is a poor 

tool for determining a person's health, but it is a decent measure of general fitness for huge populations of individuals. The body 

fat percentage (BF%) is the result of dividing total fat by body weight. It helps determine body composition. 

Body fat percentages vary between males and women. Men consistently have lower BF%s than women do. Therefore, the calliper 

is used to measure the belly, thigh, and chest in males, as well as the thigh, hip, and triceps in women, when determining BF% 
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using the skinfold technique. Because it indicates body compositions, the body fat percentage is consistently regarded as a more 

accurate assessment than the BMI. 

BMI cut-off point for adiposity in middle-aged and older persons due to changes in body composition that happen over the 

lifetime, with an increase in BF and a decrease in lean mass (Di Renzo et al., 2022). 

 

Conclusion 

Obesity is an acute medical condition described as an abnormal build-up of body fat (BF). The World Health Organisation 

(WHO) considers a body mass index (BMI) of 30 kg/m2 to be obese. Since BMI and BF% were highly connected, changes in 

BMI might be a reflection of changes in BF%. Despite the fact that there is a rather significant link between the BMI and the 

measurement of body fat, there are certain restrictions based on a person's gender, age, and physical prowess (Elizabeth Quinn, 

December 13, 2016). 

Results were still substantial, pointing to an internalization of fat with aging and centripetalization of fat. This study could not 

identify any underlying factors that may be contributing to the apparent redistribution of fat and aging-related loss of lean tissue 

(Borkan et al., 1985). According to Rush et al., 2009, analysed the relationship between BMI and BF% in persons from 

European, Maori, Pacific Islander, and Asian Indian backgrounds. Particularly in the ideal BMI range, the relationship between 

BMI and percent body fat is weak, curved rather than linear, and age-dependent. (Meeuwsen et al., 2010). 
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