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Evaluating the muscle strength of male volleyball players based on height

Seiji ARUGA, Sho OZAWA, Masahiro FUJII 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 36 university (collegiate)
male volleyball players. For the new evaluation method based on height, a value was obtained by dividing the subject's 1IRM by a
value obtained by subtracting the subject’s height from 220 to 300cm. 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 in regard to a subject’s IRM to weight ratio. It was also found that the IRM to weight ratio between the
bench press and the squat was lower for taller athletes.

2) When the newly devised 1RM evaluation method based on height was applied to the bench press, a significant
correlation was found between the height and the evaluation value when the constant was 220 to 260cm. However, no
significant correlation was found for the constants of 280cm and 300cm. Moreover, in the comparison between the two groups,
the attacker group showed a significantly higher value than the setter / receiver group for 220cm and 240cm, but no significant
difference was observed for 260cm and above.

3) When the newly devised height-based 1RM evaluation method was applied to squats, a significant correlation was found
between height and the evaluation value when the constants were 220 to 240cm, However, no significant correlation was found
for the constants of 250 and 260cm. In the comparison between the two groups, the attacker group showed a significantly
higher value than the setter / receiver group at 220cm, but no significant difference was observed above 230cm.

The results of this study suggest that it is necessary to consider the height factor in the IRM evaluation of bench press and
squat for male volleyball players who are generally taller on average than other sports players.

(Tokai J. Sports Med. Sci. No. 34, 5765, 2022)

B YFTVARAZ Ty bR ER L, EERSN
I. #& TWwae INHO% LRI, Hiaklio T L
LTHIEHAENTEY., PL—=r 73R oBIK

NL—=R—VEFOFEENN L2 HWE L2H REBOHIE, L —087 + —< XA LR
NI L== OB TE, N—XVEHwiex  BEFPHODOHT)HEMEORE R EIZLT

57



AR -

ShTwaY,
RNYFTVARAZ Ty FOZ LR EERET
5HEEE L TiE, k% LEE (One repetition
maximum : PEIRM) 2 MEd 5 582, Ik
D FE A& W CRAE R $ A W E L CTIRM % 8
T2 R ERO B ENET 5 h 5.
% FRIEHD SIRM 22T 5 58 % XD b,
F 7o, W &L L LR T 2B
IRM O#fixi iz 2o F WM 2 585" O3,
IRM #fk&E TR L7 [IRM A&EL (IRM/BW) |
SIEAEIN TS,
RYFTVAEAZ T v b OIRM RE I
THHMEBIE LT, AES” & KFELTNL—
R—VEFENRIZ, 2EMIDIZZRXVFT L
AL A7 Ty FOIRMEEHROHER Z A L.
FL—=Y 7 ORMEIHR Y v ¥ 7He)) & OB
COWTHH LTS, $72. AEOY 1. K&
BYREZETFIONHZHRIINFTLAER Y
7 FOIRM ZWE L. AKE L OBLRLIRM &
FHOBEIILKZIT> TV b, BHAR—Y#
FrEuge Lz bL—o y ZBITIE ok
FIAC X BEHE, #5725 O BRI I AR\ M5
LI, BCFERLVAY) VIO L) RIAE
BB DO BB BTy BB O 77 He A& 5 A
LEESOFREE L LT SN 7 — A0S W E[a s
REND, 720 Ty FEER Y v v TEME

O 75 U Je 11 %0 5 ISR T CHEMIF I2 B W T &
HIZIMb 2 HEDORE SFREISEELZITL

DS, HIORER (KEY720) D)) &M
WZEHIE. TIROEEY 27 OFHliFE L LT
HHEhTwEY,

—J NL—FR—=VEHoTr s v h— (74~
TANRAL =L IV Tay h—5DKRI T3
V) OFEFF, kv I —RIXREORI 3D
BT LKL CTHEIEEINND B 2 &G
ENTVBEY, RVFTLARAZ Ty kOB

& BHROBETIX, KYEOETLHEL T,
BEFON—NVOBBFEEIKE R B I LR,
FORE % Lo EONERICHEDL D %
ZEMDH, RVFTVLVARAZ T v POIRM %

58

ANEE O BRI - AT Gl

RY Y a VHTHIET 25510 FROEREZ
ZELZIRM O RMIEZ1T) 2, ARk%
e & U728 72 2 1RM Gl 12D W TIRGET 3 %
CENLETHDLEEZBND,
INHOEFD L, A TIE, B AL —FK
—VETFEZHNFE LT RVFTLRAEAZ Ty
N DIRM O 5§ % JeiE & U 725F i 2 £ 4% - R
1T #i7zafilid: & FSE S % 720 O IEPEE kL2
BHHrZLERHME L,

I. Jitk

1. WX

KO GIE, T RFNL — K= VERIZFTE
TOLRTEPHTHY ., EMREHERY Y 3

L), Ty h—RuUntey y— - LY —
N—HE128 0 2 BEC T 72 (1), &g
EULEOEM HI L —= Y FOREBE A L
TwWiz,

AHATIE, WEDONER BRI O W THBA L.,
BN E 72, B, REFZRIE. HilEk¥
[ANERR LT 5% T 2 MmMEERIC
WTRRBE 72,

2. AIRIBBRUTGE

1) XYF 7L ADIRM DHlE
RUYFTVAOFHEZ, HRN —= v 7ifE
FHEOH A FI4 W It TEB L. N
YFFVAEH T v 7 O FITMINTIZ R - T
Wi & RICAHT . TBIEX D IEWTFIET =L %
BY ., A2 MNE L T8 O FICORFE L - RIia %3
2o, M 8 ohIERAT) (23— v hsilii
5&@T6L\%%%%i@$LLT%¢¢5:
ENTELGEITRI L Lize W=V H% LT
%&ﬁ‘of:i%/ﬁ\ RBRD DB GE, B
R FRLEENTZA IR E L,

IRM OJE D 72> Tl HEZ Wi S
L2y hDT+—AT v T&#ITo 72, IRM
EHEM SN L E RO EaiAAiz, THITEYIL



BNV =R )BFICBU 2 G E2 ML LW EHEE

XK1 WROSFHF
Table 1 Physical characteristics of the subjects
RO av AN (4£) & (cm) AEke) REERAZEE (%) FREEEAAE (ko)
TAYH—EE 24 186.6+6.0 76.2+6.7 8.60+3.82 69.57+5.57
*%k N.S. * *k
tyB—-L—/\—F 12 172.3+73 71.8+7.2 12.91+8.41 61.56+7.96
7N 36 181.8+9.32 72.7+8.6 10.11%+6.02 66.74+7.37
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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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Table 2 Comparison of bench press TRMs based on the weight between the group of spikers and the
group of setters and recievers

ST {E TRyH—E FEE ya—Li—N—F
1RM 76.25+12.47 N.S. 81.63+15.05
1RM/{AE 1.01+0.18 * 1.15+0.17
IRM/ & & 0.41+0.07 * 0.47%+0.09
1RM/220-& &K 2.35+0.55 Fok 1.75%£0.43
1RM/240-5 &K 1.44%+0.25 * 1.22+0.27
1RM/260-& & 1.04+0.17 N.S. 0.94+0.19
1RM/280-& & 0.82+0.13 N.S. 0.76+=0.15
1RM/300-& & 0.67%+0.10 N.S. 0.64+0.12

**:p<0.01 *:p<0.05
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Table 3 Comparison of squat 1RMs based on the height between the group of spikers and the group of
setters and receivers

FHiffiE TRvh—E FEE twyiI—Li—n—#
1RM 11458+14.10 N.S. 129.09+37.60
1RM/1AE 1.53+0.21 * 1.78+0.40
1RM/ & & 0.61+0.09 * 0.75+0.23
1RM/220-8 & 3.43+0.48 * 2.78+0.89
1RM/230-& & 2.64=+0.31 N.S. 2.28+0.70
1RM/240-& & 2.14%0.23 N.S. 1.93+058
1RM/250-8 & 1.80%0.19 N.S. 1.68+0.50
1RM/260-8 & 1.56+0.16 N.S. 1.48+0.44
*:p<0.05
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