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ABSTRACT 
Background: Presently, overweight and obesity is a problem for both developed as well as 

developing countries. Obesity nutritional status is associated with body fat levels. 

Objectives: The study aimed to assess the association between waist circumference, hip 

circumference and the waist hip ration with body fat percentage among young females of 

Kanpur, India. 

Method: After initial assessment, weight, height, waist circumference, hip circumference, and 

triceps girth was documented in 40 female participants aged 18-25 years for this correlational 

study by purposive sampling method. Body mass index and waist to hip ratio was calculated. 

Data on the percentage of body fat was obtained using the equation %Body Fat = 42.42 + 0.003 

× age (years) + 7.04 × gender (M=1, F = 2) + 0.42 × triceps skinfold (mm) + 0.29 × waist 

circumference (cm) + 0.22 × weight (kg) −0.42 × height (cm).14 

The descriptive data was presented as mean + SD. Pearson correlation was used to assess the 

correlations. A p value less than 0.05 was considered statistically significant.  

Results: There was a significant positive correlation between waist circumference and hip 

circumference with the percentage of body fat (p =0.0001).   

Conclusions: Waist and hip circumference has positive correlation with percentage body fat 

among females. It is important to screen females with increased waist and hip circumference in 

routine settings as a preventive strategy  
Keywords: Body weight, body mass index, percentage body fat, obesity. 

Introduction 

Overweight and obesity are among the leading risk for global deaths. The growing number of 

overweight and obese individuals has been described as epidemic and even pandemic. 

Overweight and obesity which is also a risk factor for various non communicable diseases.1 In 

2016, more than 1.9 billion adults, 18 years and older, were overweight. Of these over 650 

million were obese, 39% of adults aged 18 years and were overweight and 13% were obese.2 AS 

per a recent report, more than 50% of the 693 million obese individuals in the world live in just 

10 countries (listed in order of number of obese individuals): USA, China, India, Russia, Brazil, 

Mexico, Egypt, Pakistan, Indonesia, and Germany).3 

Health survey in England 2010-12 reported that men were more overweight and women were 

more obese.4 Females with creased weight and fat are more likely to have menstrual 

disturbances, face more complications during pregnancy, have higher maternal and perinatal 

complications and mortality, difficultly to conceive along with other complications.5,6 An 

increase in abdominal obesity and waist size by 88 cm increases the risk of increase in type 2 

Diabetes Mellitus.5,6 

Obesity is measured by various methods including body mass index (BMI), waist circumference 

(WC), waist hip ratio (WHR), body fat (BF) distribution and abdominal fat mass, each having its 

own merits and limitations.  A considerable disadvantage of BMI is its inability to distinguish 

increased body fat content from augmented lean body mass, which may be a reason of 

misclassification of some individuals with an excess of adipose tissue as being nonobese.7 

The WHO recommends the use of measurement of waist circumference and calculation of waist-

to-hip ratio in association with BMI; a WC of 102 cm or more in men, or 88 cm or more in 

women, is associated with health problems and a waist hip ratio of greater than 0.90 in men and 

greater than 0.85 in women, is associated with health problems.8 Also. there are reports that for 

Asian population, WC > 90cm for men and WC > 80cm for women is indicator for greater risk.9 
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There is a general tendency of considering individuals with greater body weight or BMI as at 

risk. A considerable disadvantage of BMI is its incapability to differentiate augmented body fat 

content from increased lean body mass, which may be a reason of misclassification of some 

individuals with an excess of adipose tissue as being non obese.10 Individuals with normal body 

weight by body mass index (BMI) may have high body fat percentage.11 

Thus, the present study aimed to assess the association between waist circumference, hip 

circumference and the waist hip ratio with body fat percentage among young females of Kanpur, 

India.  

Methodology 
A total of 40 female participants aged 18-25 years with body mass index between 18.5 to 29.9 

Kg /m2 were included for this correlational study by purposive sampling method. Participants 

were included if they were asymptomatic with stable vital signs, life time nonsmoker, absence of 

any acute disease in the four weeks preceding the study. Criteria for exclusion from the study 

included resting heart rate (HR) ⩾100 bpm, systolic blood pressure >139 mmHg and diastolic 

blood pressure > 89 mmHg, any health problem or use of medication, having history of tobacco 

use or present use of tobacco in any form, past or present consumption of alcohol in any form 

and pregnant females.  

After initial screening and assessment body weight (in kg) was measured with a beam balance 

scale. Body height (in cm) was measured using a height scale and Body Mass Index (BMI = 

Weight/Height2 kg/m2) was calculated.  

Waist and hip circumferences were measured using a non-stretch tape with minimal clothing, 

standing straight.12 Waist circumference is measured halfway between the lower ribs and 

the iliac crest, and hip circumference is measured at the largest circumference around the 

buttocks.12 Then waist hip ratio was calculated. Triceps skinfold measurements were obtained 

using standardized methods.13 

Percentage body fat was calculated using the equation %Body Fat = 42.42 + 0.003 × age (years) 

+ 7.04 × gender (M=1, F = 2) + 0.42 × triceps skinfold (mm) + 0.29 × waist circumference (cm) 

+ 0.22 × weight (kg) −0.42 × height (cm).14 

Statistical analyses  
Mean and standard deviation (SD) for all continuous variables were calculated. Correlations 

were estimated using Pearson’s coefficient of correlation (r). A p value < 0.05 was considered as 

statistically significant. All the analysis was done using the software SPSS 20 (SPSS, Inc., 

Chicago, Illinois). 

Results 
A total of 40 females were included. The characteristics of the participants are summarized in the 

table 1. 32.5 % of the participants (n=13) had waist circumference greater than 80cm. 

Table1: Characteristics of the participants.  
Characteristic Mean Standard Deviation 

Age 19.4 1.56 

Height 1.57 0.047 

Weight 54.055 8.605632 

Body Mass Index 21.8695 3.081838 

Waist Circumference 0.8375 0.059989 

Hip Circumference 86.2425 15.53073 

Waist Hip ratio 72.4225 13.53312 

Triceps skinfold measurement 24.825 8.191263 

Percentage body fat 127.7883 37.76296 

mailto:iajesm2014@gmail.com


International Advance Journal of Engineering, Science and Management (IAJESM) 

ISSN -2393-8048, January-June 2019, Submitted in April 2019, iajesm2014@gmail.com 

 Volume-11, Issue-I  55 

There was a significant positive correlation between waist circumference and hip circumference 

with the percentage body fat (p =0.0001).  Correlations are shown in table 2. 

 

Table 2: Correlation of 

hip and waist 

circumference and 

WHR with percentage 

body fat 

 

 
 

 
 

 

 

 

 

P< 0.05 is considered significant. 

Discussion  

To the best of our knowledge this is the first study to assess the association between waist 

circumference, hip circumference and the waist hip ration with body fat percentage among young 

females of  Kanpur India. As far as possible, we controlled the procedural factors that affect with 

respect of contraindications, and choice of supervisor and standardized guidelines.8.12,13  

32.5% of the participants in the present study had waist circumference greater than 80 cm which 

is indicated as a risk for health conditions for Asian adults.9 17.5% participants were overweight 

as per WHO guidelines and obese as per recommendations for Asian adults.8 There was positive 

correlation of hip circumference and waist circumference with percentage body fat indicating 

that participants with a higher percentage body fat had higher fat distribution over the abdominal 

region. The diagnostic criteria for abdominal obesity is 85 cm or more for women, and they are 

also at high risk for metabolic syndrome.15  

WHR has been widely used as a person’s health indicator and associated with the risk of 

developing serious health disorders. 42.5% had waist hip ration greater than 0.85 indicating 

greater risk.8 However, there was no association between waist hip ratio and body fat percentage. 

The probable reason could be the small sample size of the study.  

The study had few limitations. The sampling was non probability sampling though we had a 

strict inclusion and exclusion criteria. The body fat was calculated using a published equation 

precisely for Asian Indian adults but future multicentre studies should be conducted using gold 

standard assessment of body fat.  

Conclusion 

Waist and hip circumference has positive correlation with percentage body fat among young 

females. It is important to screen females with increased waist and hip circumference in routine 

settings as a preventive strategy.  
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