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ABSTRACT 

Obesity is the major risk factor for the development of many diseases. BMI is widely used as a deputy 
measure of obesity, but underestimates the prevalence of obesity, defined as an excess of body fat .The 
aim of this study was to investigate the relationship between body mass index (BMI) and body fat 
percentage (BF%) in females. The study was a cross-sectional design. A selected sample of 70 females 
aged 25-50 years participated in a detailed height and weight measurement were taken using standard 
methodology and body fat percent estimated by bio - electrical impendence analysis (BIA). Results to the 
present study body fat were found to be higher in female subjects and 70 percent of subjects had body fat 
more than 30 percent. According to BMI 68 percent subjects were found to be overweight and obese 
subjects were having lower range increased the percent BF of subjects also increased. 
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INTRODUCTIONS 

Obesity can be defined as the generalized accumulation of fat in the body (Antia & Abraham, 2006). It is a 
state of generalized accumulation of excess adipose tissue in the body leading to more than 20% of 
desirable weight (Srilakshmi, 2004). 

    Anthropometry is one of the most basic classification  for assessing nutritional status, whether over 
nutrition or under nutrition. A variety of methods are available to measure body fatness and body 
thinness. The most frequently used tools in public health evaluations and clinical screening are 



anthropometric-based measurements such as skin fold-thickness or circumference measurements or 
various height- and weight-based indexes such as weight-for-height, body mass index [wt (kg)/ht (m 2)]. 
(Haslam and James, 2005; WHO, 1995). 

WHO Expert Consultation (2004) decided to retain the universal BMI cut-off points of 25 kg/m2 for 
overweight and 30 kg/ m2 for obesity. 

    The rising prevalence of overweight and obesity need for accurate method of assessment of obesity. 
Currently, there are many measures for diagnosing obesity at population level but most frequently used 
diagnostic tool in the current classification system of obesity is body mass index. It was confirmed by 
various scientist (Schutz et al., 2002;Kyle et al.,2003; Liu et al.,2013),that the use of BMI as a measure 
obesity can introduce misclassification problem because it does not provide information about the 
respective contributions of fat mass and fat free mass to body weight. However, it is difficult to accurately 
measure body fat mass, because this requires new technologies that are available. 

   It seems that true body fatness may be better evaluated by assessment of body fat and fat-free mass 
(Lavie et al., 2012). Therefore, much research has recently examined the believable role of body 
composition measurements (Thibault & Pichard, 2012; Lavie et al., 2012; Zeng et al.,2012) 

   Until now, bioelectrical impedance analysis (BIA) has been considered as the simplest, most reliable 
and low cost method for body composition evaluation in clinical practice, and it showed high accuracy and 
excellent correlation with dual-energy X-ray absorptiometry (DXA) in assessing BF% (Bintvibok et al., 
2013;Jeong et al.,2006). Therefore, BIA is considered the most cost-effective and possible replacement 
for DXA in assessing body composition. BF% has been most commonly used in practice. However, the 
accuracy of BF% measurements is dependent on height and cannot be evaluated independently from fat 

free mass (Xu et al., 2011) 

    The WHO’s 2004 call for more research to be conducted in diverse populations seems quite important 
and necessary if the relationships between BMI, body fat and chronic disease are to be better defined. 
Along with measures of anthropometry and body composition, it is important to better understand both the 
genetic relationships between populations and the environments in which they are living. 

   Hence the present study was designed to determine the relationship between body mass index (BMI) 
and body fat percentage (BF %) in females. 

 

MATERIALS AND METHODS 

The present cross - sectional   study was taken to assess the prevalence of obesity among 70 females 
between the age groups of age 25 to 50 years .The study was carried out in Raipur city Chhattisgarh. All 
the subjects were apparently healthy, without any signs and symptoms of physical abnormality. Only 
those subjects who gave written consent were included in this study. Personal information about age, 
demographic profile, dietary pattern and activity level were collected through a well designed pre tested 
questionnaire. Pregnant, Diabetic, and patient with chronic renal failure were excluded from this study. 
Females suffering from thyroid were also excluded from the study as thyroid mal function affect body 
weight and fat percent. Each subject was contacted personally at their residence. The study protocol was 
approved by the Institution Ethical Review Committee of the Department of Home Science. Two 
anthropometric measurements height and weight was taken by standard techniques Percent body fat was 
estimated by bio-electrical impendence analysis (BIA) technique using. BIA involves passage of a very 



weak alternating current across the foot and thumb. As mentioned in instructions of the equipment, right 
hand and foot was selected for experiment. BIA is based upon the principle that electric current flows 
through body at different rates depending upon its composition. 

    The assessment of obesity was carried out by using BMI and PBF .BMI was calculated from measured 
values of height and weight for each subject. In general, BMI=weight (kg)/height (m2) for the assessment 
of overweight and obesity following BMI criteria of WHO (2000) used.     

 

                  

 

 

 

 

 

      similarly, PBF was used for assessment of overweight and obesity by using criteria according to 
WHO, females having percent bf above 30 were considered  obese and those having per cent BF below 
or equal to 30 as normal. 

 

Statistical Analysis 

The Statistical Analysis of data was entered into the computer using MS-Excel program. Mean and 

Standard deviations for various parameters was computed.   

 

RESULTS 

Mean age of sample was 37 years. They all belonged to upper middle income group and followed a 
sedentary pattern of life style.  

Table 1 shows the basic characteristics of the studied sample .it is apparent from this table that there is 
wide variation in minimum and maximum values of the studies. 

Table 2  showed that 38 percent subjects had BMI between 30 to 40 with mean  33.9± 1.87 and 30 
percent of subject had  percent of BMI between 25- 30 with 27.19 ± 1.18 while 27 percent  20-25 and 7 
percent 18.5-20 of subjects had mean BMI  23.79 ± 1.01 and 19.36 ± 0.46 respectively.  

Percent of body fat  

According to percent BF as who classification 70 percent of subjects were found to have high percent BF 
with mean 40.78 ±6.94 while only 30 percent of subject had normal percent BF below 30 with mean 23.31 
±3.30. 

Nutritional status WHO criteria BMI cut -off 
Underweight <18.5 

Normal 18.5 -24.9 
Overweight 25 -29.9 
Pre-Obese - 

Obese >30 
Obese Type 1(obese) 30 -40 

Obese Type 2(morbid obese ) 40.1 -50 
Obese Type 3(super obese) >50 



Table 3 body mass index and percentage of body fat of Subject who were overweight (BMI: 25-30 ) had 
mean percent BF 39.02 ± 3.86  while obese BMI ((30-40) had mean percent BF 46.07 ± 3.53. subjects 
who came in normal category according to BMI had mean percent BF 23.98 ± 1.30. On the other hand 
subjects whose BMI range was 18.5-20 had mean percent BF 21.36 ± 2.25 results show that in every 
category of BMI subjects had some higher percent body fat but as the BMI increased their mean percent 
BF also increased. Only 34.28 percent of subjects had normal BMI and High percent BF. Thirty five 
percent subjects had high BMI with very High BF. 

 

DISCUSSION 
 

Recent studies show the two labels of indicator for BMI, first label is overweight with cut off 25 and 
second obesity with cut off 30 kg/m2. Gledhill & Jamnik (1992) suggested the degree of fatness and 
overweight do not fit in the same criteria, but with our research and analysis we found out that 
contradicting result that BMI was a relatively good predictor to examine the level of body fat. It is 
important to remember that although BMI correlates with the amount of body fat, they vary parallel and in 
uniform way. It forgoing analysis associated with greater mean levels of body fat is more in women as 
compare to men’s and proceed towards increment. BMI cut points for clinical risk assessment due to the 
marked difference in the BMI-per cent fat relation observed in men and women across the entire range of 
BMI. BMI is just one indicator of potential health risks associated with being overweight or obese. For 
assessing someone's likelihood of developing overweight- or obesity-related diseases, (Borrelli et al., 
1988; Paulson & Tahiliani, 1992), shows the result that , atherosclerosis and diabetes patient are more in 
greater risk factor as they consume excess of body fat rather than body weight. This was relatively 
straightforwardly suggested to measure body fat directly to get the precise result on labels overweight 
and obesity.  

   The purpose of the present science advisory is to briefly review the increase in mortality with loss of 
weight or BMI indeed. Others have argued through their study by (Allison et al., 1999; Heitmann et al., 
2000), that the measuring body composition, loss of body fat decreased mortality rate. A large number of 
prospective studies have paid attention to the relationship between degree of overweight/obesity) and 
mortality. 

   Taking sex and age into account BMI and per cent body fat (% fat) differs by age and gender. The 
extent to which age and gender effect the relationship between BMI and % fat among more severely 
obese individuals is less known. A report presented by Womersley & Durnin (1977), described the 
relationship between BMI and BF% in males and females in different age categories. In recent years, 
accumulating evidence has suggested that the relationship between BMI and BF% differs between ethnic 
groups (Norgan, 1994). 

    Different data are emerging from different position across the globe. using DXA, showed that higher 
BF% compared of Caucasians age matched to ‘Asians’ living in the New York and adding more they have 
lower BMI, these were the conclusion prepared by Wang et al. (1994).  Recently, Gallagher et al. (2000) 
reported higher BF% levels at lower BMI in Japanese when compared to Caucasians (from the United 
States and the UK) and American Blacks. For the two or more different communities BMI /BF% are 
ranging different, as the most significant factor leading this is physical activity. Luke et al. (1997), showed 
with different sample from places like Nigeria (in Blacks), Jamaica and the United States. 
   Prior studies are done in factor related to genetic evolution, hormonal variation, environment 
surrounding. These majorly affect women’s. Again physical activity keeps important role, question is to 
determine the activity types and daily activity habits. It is widely acknowledged that being overweight is 



associated with an amplified risk of disease, and majorly due to insufficient physical activity level 
Ravussin et al. (1993) this was also observed in present study. According to BMI 66 percent subjects 
were found to be overweight and obese subjects with high percent of body fat percent when enquired 
about food hobbits 50% subjects’ very irregular intake of hobbits particularly fats and extra calories intake 
in a day and no physical activity, only 16% percent subjects reveled that they were genetic problem.  

   Which accounts the total energy intake and utilized? One of the advantages of using BMI to define 
obesity was the availability of national data sets which could be used to establish standards, such as the 
85th percentile of BMI in NHANES(1985) I designating overweight and the 95th percentile designating 
obesity. 

   There is, however, a series of recent analyses that attempt to look at changes in body weight and body 
fat over the last few years., but no record of large national data sets and no consensus on acceptable 
body fat; suggested upper limits range from 25 percent to 33 percent for women and from 20 percent to 
25 percent for men (Owen et al. 1986; Holup et al.1987).  Few data are available but not imposed on 
paper about the composition in NHANES in 1988-1991 in which BIA method was adopted.  
   Numerous techniques have been used to estimate body composition. None of the methods currently 
used actually measure %BF; the only way to truly measure the volume of fat in the body is BIA some 
methods are incredibly inaccurate to measure, so one need to adopt that method which give precise 
result to find BMI AND Body Fat%, it is a relatively accurate and inexpensive method, about the reliability 
BIA derived estimates of body composition at the extremes of body fat distribution. Clearly, in the present 
study we were confronted with erroneous estimates of body fat among extremely lean individuals in the 
Nigerian and Jamaican samples .Some investigators have raised concerns about the use of BIA in 
epidemiologic research (Hammond et al. 1994; Deurenberg et al. 1989)—i.e., requirements for the 
standardization of protocols (Gudivaka et al. 1994), the profusion of predictive equations in the literature 
(Hammond  et al. 1994), and inconsistencies between analyzers from different manufacturers (Smye  et 
al. 1993)—we believe it is currently the best option for measuring body composition in the field. Knowing 
these characteristics will help you decide wisely when choosing the method for body composition 
assessment. 

   In summary body fat were found to be higher in female subjects and 70 percent of subjects had body fat 
more than 30 percent. According to BMI 66 percent subjects were found to be overweight and obese 
subjects were having lower range increased the percent BF of subjects also increased. This shows 
positive relationship between BMI and percent BF. This proves that the figures are alarming among 
females. The purpose of this study prevention and control of this problem because obesity is the root of 
various diseases in adult life. 

 

 

 

 

 

 

 



REFERENCES 

Allison DB, Zannolli R, Faith MS, Heo M, Pietrobelli A, VanItallie TB, Sunyer FX, Heyms SB  (1999).  

Weight loss increases and fat loss decreases all-cause mortality rate: results from two independent 
cohort studies. Int J Obes Relat Metab Disord ; 23: 603–611. 

An tia F.P ,Abraham P (2006). Clinical dietetics and nutrition, 4th edition, Delhi; Oxford university  

    press. 

Bintvibok W, Cbaikittisilpa S, Panyakamlerd K, Jaisamrarn U, Taecbakraicbana N (2013). Cut-off value of 
body fat in association with metabolic syndrome in Thai peri- and postmenopausal women. 
Climacteric, 16:1-5.   

Borrelli R, Isernia C, Di Biasse G, Contaldo C (1988). Mortality rate, causes and predictive factors of death 
in severely obese patients. Int J Vitam Nutr Res; 58: 343–350. 

Deurenberg P, Snut HE, Kusters CS (1989). Is the bioelectncal impedance method suitable for 
epidemiological field studies? Eur J Chn Nutr,43:647-54. 

Gallagher D, Heymsfield SB, Heo M, Jeb SA, Murgatroyd PR, Sakamoto Y (2000). Healthy percentage 
body fat ranges: an approach for developing guidelines based on body mass index. Am J Clin Nutr; 
71: 694–701. 

Gledhill N, Jamnik VK (1992). Development and validation of a fitness screening protocol for firefighter 
applicants. Can J Sport Sci; 17: 199–206. 

Gudivaka R, Schoeller D, Ho T, SPIEGEL D, KUSHNER R (1994). Effect of body position, electrode 
placement and time on prediction of total body water by multifrequency bioelectrical impedance 
analysis Age Nutr,5:111-17. 

Hammond J, Rona RJ, Chinn S. Estimation in community surveys of total body fat of children using 
bioelectrical impedance or skinfold thickness measurements. Eur J Clin Nutr 1994;48:164-71 

Heitmann BL, Erikson H, Ellsinger BM, Mikkelsen KL, Larsson B (2000). Mortality associated with body fat, 
fat-free mass and body mass index among 60-year-old Swedish men – a 22-year follow-up. The study 
of men born in 1913. Int J Obes Relat Metab Disord; 24:33–37 

Higgins M, Kannel W, Garrison R, Pinsky J, Stokes J, (1988). III. Hazards of obesity – the Framingham 
experience. Acta Med Scand; 723: 23–36. 

Himes JH (1991). Anthropometric assessment of nutritional status. New York: Wiley-Liss, Inc. 

Jeong DLS, Min H, Kim Y, Choi S, Kim Y (2006). Measuring performance evaluation of body fat 
measuring instrument applying body measuring value method. Korean J Health Promot Dis Prev, 6:79-
87.   

Kyle, U G., Y. Schutz, Y. M. Dupertuis, C. Pichard (2003). Body composition interpretation: Contributions 
of the fat mass index and the body mass index. Nutrition, 19:597-604. 



 Lavie CJ, De Schutter A, Patel DA, Romero-Corral A, Artham SM, Milani RV (2012). Body composition 
and survival in stable coronary heart disease-Impact of lean mass index and body fat in the “obesity 
paradox”.J Am Coll Cardiol, 60:1374-1380. 

Liu, P., Ma, Fang, L. Hurping and Y. Liu (2013). The utility of fat mass index and percentage of body fat in 
the screening of metabolic syndrome. BMC Public Health 13(629); 1-8.  

Luke A, Durazo-Arvizzu R, Rotimi C, Prewitt E, Forrester T,Wilks R, Ogunbiyi OL, Schoeller DA, McGee 
D, Cooper RS (1997). Relation between BMI and body fat in black population samples from Nigeria, 
Jamaica and the United States. Am J Epidemiol; 145: 620–628. 

National Institutes of Health Consensus Development Panel on the Health Implications of Obesity (1985). 
Health implications of obesity. Ann Intern Med,103:1073-7. 

Owen OE, Kavle E, Owen RS, Polansky M,  Caprio S, Mozzoli  M A, Kendrick Z V, Bushman M C,  Boden  
G (1986). A reappraisal of caloric requirements in healthy women. Am J Clin Nutr ;44: 1-19. 
 

Owen OE, Holup JL, D'Alessio DA, Craig E S, Polansky M, Smalley K J, Kavle E C,  Bushman M 
C,  Owen L R,  Mozzoli M A (1987).A reappraisal of the caloric requirements of men. Am J Clin 
Nutr,46:875-85. 
 

Paulson DJ, Tahiliani AG. (1992). Cardiovascular abnormalities associated with human and rodent 
obesity. Life Sci; 51: 1557–1569. 

Ravussin E, Fontveille AM, Swinburn BA, (1993). Risk factors for the development of obesity. Ann N Y 
Acad Sci;683: 141-50. 

Schutz, Y., U. U. Kyle, and C. Pichard (2002). Fat –free mass index and fat mass index percentiles in 
Caucasians aged 18-98 years. Int. J. Obes. Relat. Metab. Disord., 26;953-960. 

Smye SW, Sutchffe J, Pitt E (1993). A comparison of four commercial systems used to measure whole-
body electncal impedance. Physiol Meas;14473-8.        

Srilakshmi B (2004). Dietetics 4th edition, Delhi, New Age International Publishers. 

Thibault R, Pichard C (2012). The evaluation of body composition: a useful tool for clinical practice. Ann 
Nutr Metab, 60:6-16.  

 
Wang J, Thornton JC, Russell M, Burastero S, Heymsfield SB, Pierson RN (1994). Asians have lower 

BMI (BMI) but higher percent body fat than do Whites: comparisons of anthropometric measurements. 
Am J Clin Nutr 1994; 60: 23–28. 

 
World Health Organization (1995). Physical status: the use and interpretation of anthropometry. Report of 

a WHO Expert Committee. World Health Organ Tech Rep Ser;854:1–452. 

WHO Expert Consultation (2004). Appropriate body-mass index for Asian populations and its implications 
for policy and intervention strategies. Lancet 363, 157 –163. 

Womersley J, Durnin JVGA.( 1977).  A comparison of the skinfold method with extent of overweight and 
various weight–height relationships in the assessment of obesity. Br J Nutr; 38: 271–284. 



Xu L, Cheng X, Wang J, Cao Q, Sato T, Wang M, Zhao X, Liang W: Comparisons of body-composition 
prediction accuracy (2011). A study of 2 bioelectric impedance consumer devices in healthy Chinese 
persons using DXA and MRI as criteria methods. J Clin Densitom ,14:458-464.  

Zeng Q, Dong SY, Sun XN, Xie J, Cui Y (2012). Percent body fat is a better predictor of cardiovascular 
risk factors than body mass index. Braz J Med Biol Res, 45:591-600. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE I    

BASIC CHARACTERISTICS OF THE FEMALES   

Variable 
Mean 
N=70 SD 

Minimum 
Value 

Maximum 
Value 

Age (yrs.)  37.50 11.93 25.0  50.0 
Height (cm) 155.42   4.09     150.0 159.0 
Weight (kg)   68.14 14.29   45.0   98.0 
BMI (kg/m 2)   28.16  5.62   18.5   37.1 

Percent body fat 38.35 10.30   19.3   50.5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE II 

BMI, PERCENT OF THE FEMALES 

Details 
Number  of 

Subjects  Percentage Mean ±  SD 
BMI       

30-40 25 38% 33.90± 1.87 
25-30 21 30% 27.19 ± 1.18 
20-25 19 27% 23.79 ± 1.01 

18.5-20 5 7% 19.36 ± 0.46 
        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE III 

 

BODY MASS INDEX AND PERCENTAGE OF BODY FAT AMONG 
FEMALES  

 

 

 

 

 

 

 

 

 

BMI 

Number  of 
Subjects 

N= 70 

MEAN AND 
STANDARD 
DEVIATION 

PERCENT BF 

30-40 25 46.07 ± 3.53 

25-30 21 39.02 ± 3.86 

20-25 19 23.98 ± 1.30 

18.5-20 5 21.36 ± 2.25 


