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Abstract

This study was designed to develop and validate predictive equations of body density (BD)
for judo athletes, using anthropometric variables. The subjects were 70 male and 50 female
judo athletes, ranging in age from 15 to 22 years. The subjects were measured for standing
height, body weight, subcutaneous fat thickness (SFT), as well as body composition. Body
composition was estimated from densitometry using an underwater weighing method and a
pulmonary residual volume measurement. SFT was measured at nine sites on the right
side of the body with a B-mode ultrasound portable device (Model SM-206, Seikosha, Inc,
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Japan). Using multiple regression analysis, equations to estimate BD were obtained using

standing height, body weight and SFT. The effective prediction equation for male BD was:

For Males:

BD = 1.09651 - (0.00093 chest SFT in mm) - (0.00042 abdomen SFT in mm) - (0.00023
quadriceps SFT in mm)

R=0.937, SEE=0.0084

A cross-validation analysis of this equation for BD correlated highly with hydroden-

sitometrically determined BD (R=0.936, SEE=0.0063).

For Females:

BD = 1.07603 - (0.00057 abdomen SFT in mm) - (0.00094 triceps SFT in mm) - (0.00094
quadriceps SFT in mm )

R = 0.714, SEE = 0.0065 (n = 50)

This equation was not so effective as the male equation, and not cross-validated because of

the short number of subjects. Further research will be required to get a more effective

equation
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Table. 1 Physical characteristics for prediction equation samples

1 Gender

1z Females

X+SD

166, 9—189.0
174,5+5.1

149,9~172.0
159, 75,5

60. 68138, 86
86.72+18.91

A8 A= 6]
58. 8745, 37

X+8SD

1. 0149~1, 0888
1. 0596 +0. 0198

1, 0240~1. 0657
1. 047940, 0089

X+SD

14,6~32.1
21,9+3.7

X+SD

3.61~50,13
16, 42411, 02

7.12~19, 67
12.98+2, 85

56.10~91. 17
70,40+8,71

38, 75~563. 30
45, 89+£3. 95

LBW : Lean body weight.

Error of Estimation : LI'F, SEE) TiRL, #ir boBATKNEIZS % & Liz, L EosHams iz
#F 2 Cross validation B2 B\ - BF 08RO SR

Table. 2 Physical characteristics for cross validation samples
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& (em) Height
X+8D

AT (kg) Weight
X+SD

FIREHEE (g/ml) Body Density
X+SDh

WleliEe (%) % Fat
X+SD

Rl (kg) Fat
X+SD

MEiEIARE (k) LBW
X+SD

cross validation #f

cross validation samples

162,7~181.6
174,1+£4. 8

60. 95~114. 76
84.37+15, 89

1,0211~1, 0898
1, 05660, 0174

3.17~38,33
16.57+9, 33

55,22—84,17
67.80£8. 46

LBW : Lean body weight.
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Table. 3 Correlation coefficients between subcutaneous fat thickness and hydrodensitometrica-
lly determined body density

I5EERAr Measurement site 3B Males 47 Females

(n=50) (n=50)

Fe FHRBEIE Hg 3k Chest —0, 812 —0, 446
Subcutaneous fat thickness IR Side chest —0, 755 —0, 478
J##E Abdomen —0. 866 —0. 605

fIIEER Side Abdomen —0, 791 —0, 508

sk Triceps —0. 796 —{. b82

Ji '8 T 5B Subscapula —0. 889 —0.508

HBERTES Quadriceps —0, 727 —0.612

St %5 Biceps Femoris —0. 627 =0, 527

RS Medial calf —10, 532 —0,101

n=>50 r=0, 361 Significant at the 0, 01 level
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Table. 4 Equations for predicting body density of judoists

FAEREHEES (g/ml) Prediction equations R SEE (g/ml)
#F Males
(n=50) (1) BD=1. 09651 —0, 00093/%E — 0, 0004258350 — 0, 00023 A BRHTEH 0. 937 0. 0084
Chest in SFT Abdomen Quadriceps

(2) BD=1, 10568 —0, 000924355 —0. 00230/H ¥ 7 T8 —0. 00193 BT 0, 932 0. 0086
Chest Subscapula Quadriceps

(3) BD=1, 101620, 00148} — 0. 00334k R EB 0. 907 0, 0099
Chest Quadriceps

(4) BD=1. 08429 —0, 00087 M35 — 0. 0006646 0. 899 0, 0098
Chest Abdomen

47 Females
(n=50) (1) BD=1. 07603 —0, 0005743 — 0. 00094_EI 5 — 0. 00094 AR AT 0.714 0. 0065
Abdomen Triceps Quadriceps

{2) BD=1. 078030, 00118 BLHTAE —0. 00094_EBE %R — 0, 00055 5 0, 703 0, 0066
Quadriceps Triceps Side Abdomen )

(3) BD=1, 072080, 00126 FEATHE— 0., 000T0RSER 0, 691 0, 0067
Quadriceps Abdomen

(4) BD=1, 07468 — 0. 00154 A BERTEE — 0, 000704 1555 0, 680 0, 0067
Quadriceps  Side Abdomen

R, FAHBESRE Multiple Correlation coefficient BD, Body density

SEE =5 O fZ iR 7% Standard error of estimation
RISt X D RCTIRIE & WE &5 fep L1 SBBEHEERO cross validity (BF)

L7zBEddH b, Tk 3L, Table. 5 Cross validity of the prediction equations in

RER I AL 2L T & B IR R this study (Males)

Pl b AURE N 1)k {2k N (n=20)

9 B VIR E O thag 13 I8 4 v B e 2 5 SEE

LWELTHELBEDZETH B, Prediction equations r

CDBREGADKERDL L LT (1) 0. 936 0. 0063

b, Bl bBHiTEmaHEEsE 000 2y 0.94 0.0076

%Khéi?uk<:&®?$& """""" 3y T o S oo

WHMEEEZ BB, LT, &  --m-memmmmm e Dt L
(4) 0. 894 0. 0080

WEMBLLOMAE DRI L0 1Rk
L 72 SR EHeEs o thh 5 48R v Correlation coefficient
BB HE {, » > SEE #/~X v SEE; Standard error of estimation
HEXZBRIRL 22, ZOFER, BTORELRAIZIE, BB L KRR E TIRIIE (R=0,
937, see=0.0065¢/ml), -FIXHEH, EHiEEEs L OKBRATESO & FIREE (R=0. 714, SEE=
0.0065g/ml) T -7z,

=77, AR TIIAEE L 72 SAREEHEE A D Z LM 2R 572002, 1L 7 BFoites
REAZLGEADNMELZMRAL THET L2 L 25, RAICRL 2HEER LTI HEEWEL S5
1, 1R L 2 B R EEHERDRY SR L (R5),

EIAT, ERL 2 HREEH#READHEREEZ L FH»BFIC R L TEWERTH -2, =
DIEE & LT, ARIC B 2 K FOUREOWERFRIC 5 W CTERROBEREI S -2 &,
ERLTRBFICHBEL TETREOSAICEMAZEIRKE N L9 80 s, KFOHTERER
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