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A methodological study
of body composition measurement

Taiichi TOGASHI, Takeo NOMURA and Yukinori TOMODA

The purpose of this study is to resolve various problems in underwater weighing method and
to enhance the efficiency of body composition measurement systems.
Residual volume differ with each position and each subjects, maximal expired level on

flection and spine position that concerned with underwater weight were about 150ml higher than

standing position.

Laying method for underwater weighing was applied in this study. This can be minimize the
water turbulences in small tank. Smaller amplitude of recorded weight curve was detected on

laying method (24% lower than sitting method) .
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Table 1 Physical characteristics of present subjects

SUBJECTS SEX AGE HEIGHT WEIGHT vC
(yrs) (cm) (kg) (ml)
" NS male 20.0 178.0 60.4 5428
MY male 21.0 171.5 61.2 3968
SK male 22.0 171.0 76.7 4761
TH male 23.0 175.5 73.0 4423
TT male 28.0 166.0 59.0 4221
MEAN 22.8 172.4 66.1 4560
S.D. 3.1 4.6 8.2 565
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Fig. 1 Block diagram of this study. Underwater
weighing, detection of underwater weight
and recording systems.
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Fig. 2 Schematic view of underwater weighing
on flection position (sitting a swing
method).
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Fig. 3 A sample of recorded underwater weight

curves.
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Fig. 4 Schematic view of underwater weighing
on spine position (laying on a stretcher
method).
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Table 2 Vital capacity, expired level and inspired level on standing, flection and spine positions.

POSTURE STANDING FLECTION SPINE
SUBJECTS vC vC EXP. " INS. vC EXP. INS.
NS 5428 5131 0 — 296 5332 95 0
MY 3968 3650 106 — 212 3809 95 —63
ABSOLUTE SK 4761 2899 196 —1672 4735 175 148
(m}) TH 4438 3068 344 —1026 4290 376 227
TT 4221 3015 111 —1095 3708 53 — 460
MEAN 4563 3553 151 — 860 4375 159 —30
SD. ] 564 929 128 608 674 129 267
NS 100 94.5 0.0 - 5.5 98.2 1.8 0.0
MY 100 92.0 2.7 — 5.3 96.0 2.4 — 1.6
RELATIVE SK 100 60.9 4.1 —35.1 99.4 3.7 3.1
(%) TH 100 69.1 7.7 —23.1 96.7 8.5 5.1
TT 100 71.4 2.6 —25.9 87.8 1.3 —10.9
MEAN 100 77.6 3.4 —19.0 95.6 3.5 - 0.9
S.D. 0 14.9 2.8 13.2 4.6 2.9 6.2
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Fig. 5 Comparison of vital capacity on standing,
flection and spine position.

BBIZEDBESMII R 5T, 5T, AKPEER
EREAROEB TERIELHET 2LERD S
ZEMNTREN,

2. BEEMIPERIEREMECB LIZTTR

BRBBT IBR[ENEBERE 3 IWRL,
TMETH D L X FEMCERER R o7, I
R OEHIEIX1.17040.2111, EEHAITIF1.165+
0.2411, fIBA(ITIE1.105+0.1851TH - 7z,

M6 xR WRED 3 DOEBTHEL - BRE
BHBLI: LD TH 2, BBAETHBRANFLALI
52 3B oW TIRIRL 7288, ZDRRE»S
FRRS N JHEAL & MBI T & D b 150mliE

ERIEMEI LI EREASNERD 5T,
UM TOBRSENROKRE Lo EIX584%3
T, BHESROKREL-HBIFZSZT2H/T
BHolzo FHETRENR SN Doz db DD
Bx D7 —5 %, shr, JEibf, MBI IE IR
K[EVPRKEWERIZH o7z,

3. skdvkE

7o rvakey v AROMAETRD fokFE
Eff%F 4 IR LT, MEDERL 02~0.10kgT
EHIH0.058kg TH o7z, T LI, AKFPREERIE
ELTH Y VLA TORBREE OB/
RIE2W A EETHET 275 v aRXnEy.



—149—

Table 3 Comparison of residual volume L 500¢ POSTURE
measurement on standing, flection :E ! gTANDING
and spine position. 1,250 EZ] FLECTION

- I SPINE
POSTURE & 1,000
SUBJECT  STANDING FLECTION SPINE § 750

NS 0.891 1.444 1.242 i 500

MY 1.331 1.386 1.328 E’

SK 0.999 0.903 0.868 w0

TH 1.355 0.983 1.089 g : ]

TT 1.272 1.107 0.997 ™ TT

MEAN 1.170 1.165 1.105 SUBJECTS

SD. 0.211 0.241 0.185 Fig. 6 Comparison of residual volume measured

’ ‘ i [ on standing, flection and spine position.
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