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Studies on the Effects of Rapid Weight Reduction in
Sports with Weight-Classification System

Report 2. Effects of weight reduction of muscular
endurance and power of wrestlers

by

Yukio KaTaoka
(Department of Physical Education College of General Education University of Tokyo)

To find out the effects of rapid weight reduction on muscular endurance and power,
Four college wresthers in preparation for actual competition were expose to radical dieting
and smeating from physical exercise to reduce weight for the period of six to seven days
and were subjected to the test of static muscular endurance and power by an inertia
wheel before and after the weight reduction. Two wrestlers from the same university
were used as a control. Results obtained were as follows.

1. The average amount of weight reduced was 3.6kg (6.1%). Decrease in skinfold
thickness was remarkable in abdomen (22%), and muscular strength (the elbow flexion)
was decreased in average 8%.

2. As to the static muscular endurance, sustained time was reduced in average 27%,
and decrement of maximum muscular strength which performd one bout per every two
seconds for go seconds was also observed.

3. Arm power (watt) calculated from the result obtained by an inertia wheel was
reduced in average 23.7% (including data obtained from the proceeding experiment exceeted
in 1968). In relation to the rate of weight loss, muscular power decreased in average 20%
for a group which reduced 5.3~5.7% of their weight, while other group which reduced
6.0~6.7% of their weight decreased their power in average 31%.

4. From the above results, it may be said that the rapid weight reduction of average
6.1% might cause decrement in anaerobic muscular capacity and concentration of nervous
inpulse. [Proceedings of Department of Physical Education, College of General Education,
University of Tokyo, No. 7, 41~47, 1972]
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Table 1 Physique of the Subject

w o Stature | Weight |Roher
Subj. (cm) (kg) Index.
& Aol L 3 156.0 53.0 140
—

B0 |8, ol 157.0 | 56.0 147
MElA ol B a0 | e | e
BT |oTs g 165.5 66.0 146
gadl 7§ | & 176.0 | 76.3 148
ZByl s.s. | 19| 1780 | 8.5 | 151

| X ‘ 20 \ 166.4 ' 66.6 ‘145.0
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Table 2. Caloric intake of weight reduction group.

day | ¥ H B H & =1

2200 (88.0)(3700 (106.2) (1770 ( 93.9)(1600(79.9)
2100(88.5)(3100 (108.8) 2580 ( 95.7)(1330(63.9)
2000 (95.5) (1500 (111.2) [2480 (110.0) [1445 (7. 4)
1880 (88.4)(2100( 92.3)[1900( 91.2) 1465 (59.2)
2000 (92.4) (1400 ( 67.2) [2450 (106.9)|1358 (72.0)
1600 (83.1){2080 ( 65.7)[1470( 87.4)(1240(80.7)
1700 (45.5){1060 ( 34.2)[1450 ( 50.5)| 882(28.9)
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Fig. 1. Methods of measurement
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Table 3 Changes of body weight, skinfold thickness and muscular strength
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before and after reducing

Body Weight Skinfold thickness (mm) Muscular Strength
(Arm Flexion)
(kg) Abdomen Arm Back (kg)

B R IB—A) B A B=AL B A IB—A B A AB—AlL'B ’ A )B—A

A 1 1530158.0] —3.00 46| 34| —1.20 4.0 36| —0.4 6.6 5.6 | —08 32.0 r3t.0%} —1.0

S. 17. /5650 £53¥0 =30/ 635 | 572 |"—=1.3 4.0 3.9 | —0.1 10.0 |[%9.8 | —0.7 4135 | 38.0:] —3.5

A. M. |63.0|58.6| —4.4 50| 3.9| —1.1 5.8| 5.5| —0.3. 6.0.| 5.5| —0.5/52.0 | 44.0 | —8.0

T. K. |66.062.0| —4.0] 5.5| 4.3 | =1.20 5.0 | 4.9 —0.1} 6.3 | 6.0 —0.3] 47.0 | 45.0:| —2.0

e 59s5ele6h:0 a3 6l -5-| - 4.2 1-—1.2{ 4.7 45| —0.2] 7.1 6.6| —0.543.1 | 39.5:| —3.6

‘RS 76.3176.0] —0.3110.0 | 8.5 | —1.5] 8.0 | 7:88=0z2110.57] 9.9 | —0.6/36.0]33.0 —3.0

S. S [8:.5186:2] +0.7 20.5| 20.5 0 8.5| 8.0 —0.5 15.0 | 14.6 | —0.4] 56.0 | 48.0 | —8.0

X 80.9|81.1| +0.2( 15.3|14.5| —0.8 8.3 | 7.9 | —0.4] 12.8 | 12.3 | —0.5| 46.0 | 40.5 | —5.5
B: Before Reducing A: After Reducing

ZhE 3AXECOFIBRMEETEL T o, T 3T, ThZhREE (8~9 %) OMELXTT-

7c>t 48Kkg > Subj. AU.i%, 2kg. 52kg %
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KL, 7HHETIZFAENCEIL, —27~
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7T HR L ARCBY o[ TH - 12y, 7 BERE
Wied &, R BEOEE LR L, &R, +9%~
—17% L WEAT L VR LHSZ DR,
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Table 4 Changes of static muscular endurance

(Sustained time and decrement of re-
peated maximum muscular strength)

: Repeated Maximum
AI\I;[I&C%Z?C Muscular Strength
Endurance (sec.) (90 sec.) (];oe)c rement*
B AT SR A e — A

A.U. 90 70 | —20 | 28.0|29.0 il
Sl 120 89| =31 |[31.0]43.0 [1=12.0
A.M. 116 72| —44 |35.0(52.0 | —17.0
Tk 105 83| —22 |24.040.0 | —16.0
X 108 79| —29.330.0 | 41.0 | —11.0
TS 70 90 | +20 |[42.0(36.0| + 6.0
SRS 130 | 111 | —19 |20.0|28.0| — 8.0
X 100=8 " 1015 - 0.5 3.0 |:32.0° |- — 1.0

B: Bef Reduci ~Min.
efore Reducing « Max.-Min % 100

A: After " Max.,
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Fig. 2. Fatigue curve of maximum muscular strength (90 sec. time per 2sec.)

before and after reducing.
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TOZBY CCBRERFKRA L, BERMEEDL L.
COEA Y BEEC RS DI, FL4OATRLE
X 5, 0BMF O (RAE—REAE) % (RAE)
TE - TRADEAYHZ B L, BEN CRBEN
T30% THH>TbDABEETIIA% Lich
B, BEMBTEHIL.0%0ERAbR. RT
3y, —HFREEOKE Subj. AM. 28 —17%
ZL, BENBOENKEZ, %, i Subj
AU. 3, fhoF» —12~—17% DEI D> TcD
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Table 5 Changes of power before and after reducing

Items : Action time Work Capacity
Weight Power (watt) Arm Strengh (kg)
Decrement (sec.) (JouD)
Subj. (%) B A B A B A B A
Al —5.7 0.535 | 0.530 36.3 26.3 103.6 87.6 32.0 31.0
S 3 —-5,4 0.; 3055 05160 26.3 34.3 87.6 68.6 41.5 38.0
Bl s VAR —5.3 0,30 0,28 37.8 31.0 126.1 110.6 32.0 31.0
g ey —5.6 0::35 - 0-28 43.4 34.3 124. 122.5 29.0 31.0
§ X —5.5 0.325 | 0.340 36.0 31.5 110.4 97.3 33.6 32.8
3=
:é A. M. —6.7 0. 40| 0. 45 39.6 34.3 99.1 7232 52.0 44.0
& T K. —6.0 0.:35 | 0.350 41.5 27.8 118.7 55.7 47.0 45.0
-‘:‘; NoM-. % —6.6 0-:80.1 0. -30 55.8 47.4 185.5 158.0 38.0 38.0
LS —6.6 0. 30| 0. 30 34.3 13.4 114.4 44.7 40.0 37.0
= MO —6.2 030025 43.4 34.3 144.8 122°5 35.0 34.0
X —6.4 0.330 | 0.366 42.9 31.4 132.6 91.4 42.4 39.6
X+ —6.0 0.328 | 0.354 39.8 31.4 122.7 93.6 38.0 86.2
EC? —0.4 0.35] 0. 40 31.0 34.3 88.4 85.8 36.0 33.0
ém S5 +0.8 0.3 |-=0..35 53.6 58.0 153.8 165.7 56.0 48.0
X +0.2 0.350 | 0.380 42.3 46.2 121.1 125.8 46.0 40.5
B : Before Reducing * BB A3 SEBHR

A: After "
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' 1 1 L )

10" T T g R ey
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Fig. 3. Relationship power and work
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