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A Study on the Measurement

of Subcutaneous Fat Tissue Thickness
to Predict Body Composition
by the Ultrasonic Waves

by
Kiyoshi Saitoh, Shinkichi Ogawa, Miki Masuda
Yokohama National University

ABSTRACT

Such various as hydrometry method, kalium method and under water
weighing method (UW method) have been used in order to measure body
composition.  Although UW method is considered as the most reliable
method, but needs a large experimental preparations, more simplified
methods as skinfold caliper method or ultrasonic waves method (USW
method) are frequently utilized to measure fat content and laen body mass.

This study was preparing the formulae for the prediction of body de-
nsity by means of USW method for adult males and females basing upon
our measurement of subcutaneous fat tissue thickness by B-mode* USW
to know the objectivity and suitability of USW superior to skinfold cali-
per method.

The formulae devided from this study follows:

For male D=1.0885—0.00098X
For female D=1.0815-0.00181X
X indicating the thickness of triceps and subscapula.

* two dimensional display
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%} 1 Physical charactaristics of subjects

Male (n=48) Female (n=32)
X S.D X S.D
Age &P 20.4 0.973 19.7 0.838
Height (em) 171.4 5.67 160.8 4.63
Weight (kg) 65.1 6.44 51.0 4.73
Underwater Weight (kg) 3.11 0.798 1.76 0.521
*Residual Volume (cc) 1136 135 892 144
Density of Body 1.0701 0.0151 1.0477 0.0107
**Fat Content (%) 12.9 6.05 22.0 4.43
Lean Body Mass (kg) 56.6 6.13 44.0 3.91

* R.V=0.25xV.C

*t Fat (%)=(4.570/D—4,142) X100
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Bl 1—1 Relation between thickness of subcutaneous fat tissue of
triceps & subscaplar measured by USW and body density
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#%? Body composition of subjects

Male (n=48) Female (n=32)
Density { Fat cont. ' LBM ! Density Fat cont. [ LBM
of Body | (%) i (kg) | of Body (%) g (kg)
— B i — .
A X 1.0701 12.9 56.6 A X | 1.0477 22.0 44.4
SD 0.0151 6.05 6.15 SD [' 0.0107 4.43 3.92
" X 1.0704 12.4 56.8 8 X { 1.0470 | 22.4 44.1
SD 0.0073 3.29 4.71 SD | 0.0136 5.72 3.20
" X 1.0507 22.2 50.4 " X 1.0433 23.9 43.4
SD 0.0249 10.8 7.13 SD 0.0094 3.92 3.58
o X 1.0701 12.9 56.7 b | X 1.0477 22.0 44.0
SD | 0.0107 4.31 5.31 | SD 0.0080 3.34 3.53
. I

A: Using Underwater Weighing App.

B: Using Caliper by Nagamine’s Formula
C: Using USW by Nagamine’s Formula
D: USW Formula
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Bl12 Relation between thickness of skin of triceps &
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