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Abstract

To determine the validity of measurements of body density (BD) and body composition, e.g., the
percentage of body fat (%BF), the amount of body fat (BF), and the lean body mass (LBM), we compared
the results of the skinfold thickness (ST) and bioelectrial impedance (BI) methods. Subjects were 117 male
students aged 18 to 22 years representing four different sports groups : gymnastics (n=21), basketball (n=
18), baseball (n=45), and judo (n=33).

First, we measured the STs of triceps and subscapula with a caliper. Next, the BD was predicted from
ST according to the formula of Nagamine.

BI method, whole body impedance was measured with a portable total body fat analyzer (Tanita,
TBF-102). BD was predicted from the impedance according to the formula for Japanese male competitive
athletes. Then, in the same subject, %BF by each method was derived according to the equation of Brozek
et al.. Subsequently, the amount of BF was estimated by multiplying body weight by %BF, and LBM was
obtained by subtracting BF from body weight. Finally, the relationship between ST and BI methods was
investigated using a correlation efficient for BD and body compositions.

The results were as follows :

1) The BDs of the BI method showed larger values in all four sports groups. The BFs of the ST method
were higher than those of the Bl method, LBMs of the ST method were inversely lower.

2) Except for the BF of the judo athletes, there were significant differences (P <0.001) in the average values
of BD, %BF, BF, and LBM obtained by the two methods in all four groups.

3) In the gymnastics group, the correlation efficient of LBM but not BD or BF was significantly different
( r=0.969, P<0.001) according to the methods. However, in the judo group, there was significant
correlation ( r=0.817~0.913, P<0.001) in the values of BD, %BF, BF, and LBM between the methods.

From these results, it was concluded that the BI method was one of the more convenient and valid
means for assessing body composition in athletes.

Key words : skinfold thickness method, bioelectrial impedance method, body density,
body fat, lean body mass
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— b, REEER, BPER, FEOMEICEWHEEZRL N2 7y MR =L SRR RR L T RTOE
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EENENL, HELE (P<001) BEDSN, STHETRETEROEAZHIEL, BIET
BEERA V-V RARHELC, COHEES L UEELRELS, ThENEL S ARE
DEREHRAL TREERZHET 2 £ 2 A1, WMEEZOERNLHESSH S, LrL, &
BIEHTERIY, MEEEICKE > TR SN ERBEEOHEF %2, ©5 5 bE LU Brozek & DHEE
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Table 1. Average values of anthropometric measurement, skinfold thickness, and
impedance among the four sport groups

Sport Average Height Weight BSA D Triceps Subscapula ST?2 Impedance

Group SD (cm) ( Kg) (m2) (mm) (mm) (mm) Q)
Gymnastics mean 167.17 59.79 1.686 5.8 7.57 13.43 450.10
n =21 SD 4.60 4.73 0.083 1.05 1.29 2.20 47.04
Basketball mean 180.13 68.92 1.890 8.94 8.72 17.67 451.50
n=18 SD 9.25 6.46 0.126 3.88 2.16 5.82 36.18
Baseball mean 176.25 71.35 1.890 9.27 9.44 18.71 407.76
n=4>5 SD 5.61 7.25 0.117 3.02 2.33 4.87 33.23
Judo mean 173.24 90.36 2.053 15.18 24.55 39.73 382.58

n =33 SD 5.48 19.75 0.214 7.70 14.05 21.22 46.36

Y BSA : body surface area (m®), * ST : skinfold thickness measured by caliper,
ST = triceps (mm) + subscapula (mm)
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Table 3. Correlation coefficients of body density and body composition obtained
from ST and BI methods

Sport BDV % BF2 BF9 LBM%
group (g/cm3) (%) (kg) (kg)
Gymnastics
n=21 -0.260 0.269 0.330 0.969%*
Basketball
n=18 0.561% 0.570% 0.780%* 0.942%*
Baseball
n=45 0.509%* 0.502%* 0.783%* 0.960**
Judo
n=33 0.822%* 0.817#% 0.913%* 0.888"*
U BD : body density (g/m®), ? %BF : percentage of body fat, ? BF : total body fat,
9 LBM : lean body mass ¥ . P<0.05, *% . P<0.001
_ Y=-0.316X +1.422 _ Y =0.404X+ 0.645
= 1.10 Al\ ° G )
£ r:-0.260
~ ° °
o o o R
~ °
1 05 —\\\\ ° [ ] ) B ‘C
o ® ® 1N °
o [ ] // r:0.561
< « e ° : P<0.001
b ° °
iy 1 .OO 1 I ] | | 1 [ ]
£
m _ Y = 0.391X + 0.660 _ Y =0.585X+ 0.447
2 110 B x+o. D
o .'o °
Seq
° °
a : /
1.05 ° °
© * o .030‘ o* - e r:0.822
o e ® o r:0.509 P<0.001
= P<0.001 o
E 1.00 ot [ I 1 ] ] 1 1 |
> 1.00 1.05 1.10 1.00 1.05 1.10
Value of BD by ST method (g/ml)
Fig. 1. Relationships between body density (BD) predicted by ST methods and by BI methods for
y

athletes in four groups.
A : gymnastics, B: basketball, C: baseball, D : judo

DE» - 12 DT, BUETEE LIEIBIERS/NE %0, BLEOADBIEIREIIEL, RIgHRIE
BOIHESNIERE o Tz, HIRROYHER, 4 DOAR-YEHDOLTT, STHL Bl
HoMCEERZ (P<0.01) 25D o, BHEOFEHEIEZFELERS 3OD0AR-VEHTEH
Bz (P<001) 28 o nizy, RIBHEOEHE T, BFER (P<001) 2BRVLWTERLEN
Ho BN o Tz,
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20 A Y =0.499X + 1.369 _ C Y =0.590 + 1.546
c .
v o ?
~ 15 ¢ ° B
° /:/.'/—/.-

S 10 = "{ . _ r:0.780
= r:0.330 PY P<0.001
] ° [ ]
g 5 4 L [ { i 3
= 5 10 15 20
m 20 Y=0.645X+0.893 — =
- B 60 D Y-0.706X+1.181.
o
w15} 40
L)
o
o 10F . r:0.783 20 F r:0.913
3 P <0.05 P <0.001
g 5 ' ' ; 0 1 i y

5 10 15 20 0 20 40 60

Value of BF by ST method (kg)

Fig. 2. Relationships between body fat (BF) predicted by ST methods and by BI methods for
athletes in four groups.
A : gymnastics, B: basketball, C: baseball, D:judo
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