L—IR—ILiEFICHITDHERZ
BAEL UlcihIs A

ﬁ ﬁﬁn A ) (RESEREY R A YRR B%#’H:‘Z% (B S EBEE RK— VR
4‘%% }5]3 (RE—YVTOE—V 3>t H—) ﬁiﬁ ;ﬁ CRBIEARS)

Evaluating the muscle strength of female volleyball players based on height

Seiji ARUGA, Masahiro FUJII, Sho OZAWA and Ken UBUKATA
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Abstract
The purpose of this study was to obtain basic data for developing a new evaluation method for assessing a subject’s IRM
for both the bench press and squat based on the subject’s height. The subjects in this study consisted of 35 university (collegiate)
female volleyball players. For the new evaluation method based on height, a value was obtained by dividing the subject’s IRM by
a value obtained by subtracting the subject’s height from 200 to 280cm. Furthermore, the correlation between height and player

position and their IRM was investigated. The findings are as follows:

1) No significant correlation was found between height and bench press and squat 1RMs, but there was a significant
negative correlation regarding a subject’'s 1IRM to weight ratio. It was also found that the I1RM to weight ratio between the bench
press and the squat was lower for taller athletes.

2) There was a significant correlation between the height/weight and the evaluation value when the constant was from 200
to 280 for both the bench press and squat.

3) The setter / receiver group showed a significantly higher value than the attacker group regarding a subject's IRM to
weight ratio for both the bench press and squat. However, the attacker group showed a significantly higher 1RM value for 200
to 260.

4) The setter / receiver group showed a significantly positive correlation between the 1RM evaluation value for all the
constants and the height / weight. However, among the attacker group, there was no significant correlation with the height for
260 and above, and the weight for 240 and above.

The results of this study suggest that it is necessary to consider not only the evaluation of 1RM to weight ratio, but also the
adoption of assessing method for IRM based on the height when evaluating the muscle strength for the group of height varies.
It will be necessary to consider the appropriate constants and propose them depending on the subject’s gender, level, and

position for the practical use of evaluating method based on the height.
(Tokai J. Sports Med. Sci. No. 35, 71-80, 2023)
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Table 1 Physical characteristics of the subjects

RT3y AN (%) H& (cm) AEke)
TAvh—E 19 170.16+4.61 65.41+4.44
*k kok
tyR— L —/N—E 16 158.50+5.82 57.58+552
214K 35 164.83+7.80 61.83+6.31
*%:p<0.01

x2 BREEELEUARVFTIURIRM FHBEDKRY Y 3 VRILER
Table 2 Comparison of bench press 1RMs based on the weight between the group of spikers and the group of
setters and recievers

ST fiE TRy —E FEE tyd—Li—\—#

1RM 4355+528 N.S. 42.81%4.75
IRM/{KE 0.67+0.08 ok 0.740.05
1RM/ & & 0.26+0.03 N.S. 0.27+0.02
1RM/200-& & 1.50%0.30 ok 1.06+0.25
1RM/220-B & 0.88+0.14 ok 0.710.14
1RM/240-5 & 0.63+0.09 * 0.53%0.09
1RM/260-& & 0.49+0.07 * 0.42+0.07
1RM/280-& & 0.40+0.05 N.S. 0.35%+0.05

*%:p<0.01 *:p<0.05

*®3 BREEEELURAITvY NRMFHBEDKRY Y 3 VBILLE
Table 3 Comparison of squat 1RMs based on the height between the group of spikers and the group of
setters and receivers

FHEE TRIHh—E FEE twyd—LI—\—F
1RM 85.39+11.90 N.S. 83.44+12.31
IRM/{KE 1.31+0.17 * 1.45£0.20
1RM/ B & 0.50+0.07 N.S. 0.53+0.07
1RM/200-5 & 2.91+0.54 ok 2.07+0.52
1RM/220-5 & 1.72+0.26 ok 1.38+0.29
1RM/240-F & 1.23+0.18 * 1.03%+0.20
1RM/260-5 & 0.95+0.13 * 0.83%+0.15
1RM/280-5 & 0.78=0.11 N.S. 0.69+0.12

**:p<0.01 *:p<0.05
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Fig. 1 Relationship between 1RM for the bench press and squat and weight
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Fig. 2 Relationship between 1RM weight ratio for the bench press and squat and weight
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Fig. 3 Relationship between 1RM for the bench press and squat and height
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Fig. 4 Relationship between 1RM weight ratio for the bench press and squat and height
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Table 4 Correlation between each 1RM evaluation value for the bench press based on height and height
and 1RM/weight

, weight,

ESSES THvh—E yh—Lo—nN—F
ST {E 23 AE [IRM/AE ST E o83 *E |[IRWHE ST E =53 AE |[IRM/KE
1RM 0.28 045 *| 058 * 1RM 0.05 0.28 083 * 1RM 0.64 **| 079 **| 047 s
1RM/{AE -049 ™| -046 | - 1RM/{RE -0.19 -0.29 - 1RM/{RE -0.32 -0.18 -
1RM/EE | -013 012 *| 081 * 1IRM/EE | -0.18 0.18 087 * 1RM/ & & 0.38 059 * | 068 ™
1RM/200-5 4 | 0.89 ™| 079 * | -0.10 1RM/200-5 & | 079 ™| 047 0.36 1RM/200-5& | 0.89 **| 093 **| 0.11
1RM/220-54& | 082 *| 079 ™| 0.03 1RM/220-5& | 064 *| 046 * | 052 * 1RM/220-5F | 0.86 **| 092 *| 0.17
1RM/240-5& | 075 *| 076 | 0.13 1RM/240-5F& | 052 * | 044 0.62 * 1RM/240-5 & | 0.84 **| 091 *| 0.21
1RM/260-5& | 069 *| 073 *| 020 1RM/260-5 & | 044 0.42 067 * 1RM/260-&& | 081 ™| 090 **| 025
1RM/280-& & | 065 *| 071 *| 025 1RM/280-& & | 038 0.40 071 * 1RM/280-&& | 0.80 *| 089 **| 027
#%:p<0.01 *:p<0.05

x5 BRZEEBELULCRAITY FOIRMFHBESSR. FE. 1RM/ AEEDHEE

Table b Correlation between 1RM evaluation value for the squat based on height and height,

weight, and TRM/

weight

E3SE Tavh—E# tya—L—\—F

FTfiE 5K AE |IRM/IKE SR fiE BR AE [1RM/HE FT i fE 53 KE |IRM/fRE

1RM 0.15 037 * | 071 ™ 1RM -0.23 0.35 087 ™ 1RM 0.46 047 0.74 ™

1RM/fAE -047 | -038 * | 100 - 1RM/{AE -048 * | -0.17 = 1RM/{FE -0.19 -0.24 -

IRM/BE | -017 0.09 087 * IRM/BE | -040 0.24 0.91 * 1RM/ B & 0.23 0.26 087 *
1RM/200-B & | 084 ™| 081 0.01 1RM/200-8 & | 063 = | 061 *| 0.28 1RM/200-54& | 083 | 080 ™| 0.36
1RM/220-&& | 073 | 077 *| 0.9 1RM/220-5 & | 038 0.58 *| 0.53 1RM/220-5& | 077 = | 074 = | 045
1RM/240-5 & | 063 *| 072 = | 031 1RM/240-5 & | 023 054 * | 064 1RM/240-5& | 072 = | 070 | 051 *
1RM/260-& & | 056 | 068 *| 039 * 1RM/260-5& | 0.13 051 * | 0.70 1RM/260-5 & | 069 | 067 | 055 *
1RM/280-& & | 051 0.64 044 ™ 1RM/280-5 & | 0.07 049 * | 0.74 1RM/280-5& | 066 = | 065 ™| 058 *
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