Fat Distribution (WHR)

The standard method of measuring WHR is anthropometrical method and WHR is calculated by

WHR = Waist Circumference/Hip Circumference
WHR is used as estimation of the amount of visceral fat or examination of abdominal obesity. Generally, if it is over 0.85~0.90 for men and 0.80~0.85 for women, they are identified to be obese. (1) The InBody decides the waist obesity if the WHR is greater than 0.9 for men and 0.85 for women.
However, the basic principle of Bioimpedance Analysis (BIA) the InBody employs is not to measure WHR but total body water. WHR of the InBody results is provided in place of inconvenient taping method. Theoretically, WHR from the InBody is estimated according to the regression equation developed with segmental impedance values and several factors. Therefore, please keep in mind that its accuracy may be lower than accuracy of TBW or FFM whose correlation coefficient is between 0.97 and 0.99. 

Factors considered when estimating WHR are 

1 Gender 

2 Age

3 Ratio of soft lean mass in lower extremity to weight (The lower the ratio, the greater WHR.)

4 Different properties of impedance of trunk (depending on the ratio of fat mass between visceral area and subcutaneous area.)
5 Body fat mass   

and more. 

According to the NIH (National Institution of Health) report (2), it is possible to measure segmental fat distribution by BIA technique, but it still needs more investigation for commercial use. However, the anthropometrical data at Biospace collected to identify of abdominal obesity showed no big difference between data of the InBody and direct measurement. Moreover, manual measurement of WHR can be off depending on the skilled technicians, measurement sites and even measuring tapes. 

The following figure and table describe the measurement sites that the InBody takes. 
[image: image2.wmf]체성분

분석

, 

비만진단

-

허리

엉덩이

둘레

비

WHR 

= Waist Cir.(cm) / Hip Cir.(cm)


	Waist 
	Location
	Parallel line to the earth of the umbilicus level

	
	
	

	
	Subject
	Standing with the arms relaxed at the sides

	
	Measurer
	The front of the subject

	
	Measurement
	The measurement is taken at the end of a normal expiration

	
	
	

	Hip
	Location
	The greatest girth of the buttocks

	
	Subject
	Stands erectly with the feet slightly apart with the weight equally distributed on the both feet

	
	Measurer
	The side of the subject

	
	Measurement
	The tape should be perpendicular to the buttocks


See below for the comparison study of WHR done with 376 subjects. 
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[Fig.1] Correlation graph of WHR between the InBody and body measurement

[Table 1] Anthropometrical data between the InBody and body measurement
	n
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	376
	0.890
	0.792
	0.791
	3.485E-0.2
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