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Abstract

This study was designed to analyze the characteristics of the body composition of athletes in a variety
of sports and to determine the relationships between body composition (percentage of body fat (%BF),
amount of body fat (BF), lean body mass (LBM)) and the anthropometric index (Rohrer index). 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=233).

First, whole body impedance (BI) was measured by a portable total body fat analyzer (Tanita,
TBF-102). Body density (BD) was predicted from the impedance according to the formula for adult
Japanese male competitive athletes. Secondly, %BF was derived from BD 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, relationships between body composition and
Rohrer index were investigated using correlation efficients among the body compositions.

The results were as follows :

1) The average value and standard deviation (X£SD) of BF for athletes in judo, baseball, basketball, and
gymnastics were 16.341£2.04 kg, 7.45+2.00 kg, 7.24%2.04 kg, and 4.88£1.27 kg, respectively, with
significant differences (P <0.001) in average values among the four groups.

2) For LBM the values were 73.76%t11.23 kg, 63.90x5.51 kg, 61.6414.77 kg, and 54.611+6.36 kg,
respectively, with significant differences (P<0.001) in average values among the four different sport-
groups.

3) There was significant correlation between FB and Rohrer index (r=0.887, P<<0.001), and LBM and
Rohrer index (r=0.864, P<0.001) for athletes in judo. However, there was no significant correlation
(r<0.448, P<0.001) between BF and Rohrer index, and between LBM and Rohrer index for athletes
in gymnastics, basketball, or baseball. These findings suggest that the Rohrer index cannot be used as
a substitute to predict the BF of athletes in a variety of sports.
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Fig. 1. Histogram of anthropometric index and body composition of the four groups.
A : gymnastics, B: basketball, C : baseball, D : judo. BW (A-I, B-1, C-1, D-1) : body weight, RI
(A-2 ~ D-2): Rohrer index, BF (A-3 ~ D-3): body fat, LBM (A-4 ~ D-4) : lean body mass, TBW
(A-5 ~ D-5) : total body water.
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Table 1. Average values and standard deviation of anthropometric index and body composition amcng

the four groups

sport- X  Height Weight %Fat Body fat LBM» TBW2 BMI®» SW% OR®  Rohrer
groups  SD  (em) (kg) ()  (ke) (kg) (kg) (kgm?) (kg) (%)  Index
Gymnastic X 16700 5950 811 488 5461 3998 2134 6106 -306 12791
N=21 SD 457 470 160 127 363 265 128 303 579 8.64
Basketball X 179.83 6888 1036 724 6164 4511 2134 7133 -296 11883
N=18 SD 931 652 207 204 477 349 219 734 970 15.86
Baseball X 17646 7135 1030 745 6390 4678 2305 6860 379 12958
N=45 SD 565 735 179 200 551 403 232 439 704 8.68
Judo X 17309 9009 1697 1634 7376 5399 30.84 6600 3567  173.27
N=33 SD 555 1988 577 921 1123 821 833 422 2667  34.18

DLBM :lean body mass 2 TBW : total body water 3 BMI : body mass index ( body weight / height(n1)? )
9S W : standard weight (height (m)2x22) 9 OR : obesity rate ( (weight - SW)/SW x 100)
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Table 2. Correlation coefficient and linear regression between body composition and Rohrer index

Group Body Correlation Linear regression
composition coefficient
Gymnastics Body density -0.115 Y= -5504X+ 1.089
% Fat 0.112 = 0021 X+ 5462
N=21 Body fat 0.198 = 0.029X+ 1.143
LBMY 0.448% = 0.118 X + 30.550
T B W? 0.450™ = 0.138 X + 22.308
Basketball Body density - 0.389 Y= -1.289X+ 1.092
% Fat 0.389 = 0.016X+ 4.330
N=18 Body fat 0.340 = 0044 X+ 2.031
LBMP 0.048 = 0.015 X + 59.922
TBwW? 0.052 Y= 0011 X+43.763
Baseball Body density - 0.392%* Y= -2036X+ 1.103
N= 45 Body fat 0.446%F = 0102X- 5.822
LB M Y s = 0.264X+29.734
TBW? 0.415 = 0.193X +21.817
0.415 ’
Judo Body density . Q.87 7 FH* Y= -3612X+ 1.123
% Fat 0 878%¥* Y= 0.148X- 8.686
N=33 Body fat 0,887 ¥ Y= 0.239X- 25040
LBMP ’ S Y= 0.284X+ 24582
TBW? 0.864 Y= 0.201X+18.047
0.864" 7"

U LBM : lean body mass, 2 TBW : total body water,
®.0pc0.05, FF 1 P0.01, . P<0.001
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Fig. 2. Correlation coefficients, regression equation, and regression line between Rohrer index (RI) and
body fat (BF), and between Rohrer index (RI) and lean body mass (LBM) for athletes of judo:
baseball.

A-1 and A-2:baseball, B-1 and B-2: judo.
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