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Muscle stiffness and muscular power in female volleyball players
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Abstract

This study examined the muscle stiffness and muscular power in female volleyball players
through comparisons with non-athletes. Eight female volleyball players and eight untrained control
participants were joined in this study. The shear modulus of the vastus lateralis was assessed as an
index of resting muscle stiffness using ultrasound elastography. Leg extension power at slow and
fast velocities was measured. The shear modulus of the vastus lateralis was significantly greater in
volleyball players than untrained controls. The leg extension power of the volleyball players at fast
velocity was significantly greater than that of the control participants, whereas no significant group
difference was found for the leg extension power at slow velocity. These results suggest that female
volleyball players have stiff muscle and high ability of generating muscular power at fast velocity

condition.
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Figure 1 Schematic illustrations of measurement
posture for ultrasound images (left) and leg
extension power (right).
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Figure 2 Resting shear modulus of the vastus
lateralis. Mean + SD. *: P < 0.05



LNV =R VEFOfHAT 4 7 % A L/8T — SRR

B O MR N — 12 e BRI A
SNidrolz (H3) INSEEEDEM,
FHEDENZ L DL DTIIRL, N —F—
WEFIZBUT A ML — = 7Bz )X
WMLbDTHolbEZLNS,

INFET, AT A TARANEIT EHE
WRFIIBITAENSN T+ =< U ADERLTY
ARl N DR VAN Y N DY A
PHE SN TV D, KifEoRERE %2 &bET
EZDE, AT 4 TARRAIKRELR BT
O TIERL, RERAY - FE2EET L
DICEELRZE 2 R TWEEEN D 5, 7272
L. ARWFZEB & OSEATHFZE I3 WY 7 B AT
HTHD, MOFHzERT LI ET/NT =5
HRENDE T 2009 0. Z L TEND Bk
HDEEIZHE O < A &9 22 &) REBIFR
FHSPIZT A0, ML E &7
SO RDFENVLETH o

1000 -
W AL—KR— [ x8ss
800 A
e *
=
| 600
D
ke
4
@ 400
=
200 1
0 4
EUVEH RS

R3ELEH0.2m/s)ERVEH(.2m/s)IZE TS
fMBE/ AT —, T+ BERE, “P<0.05

Figure 3 Leg extension power at slow (0.2 m/s) and
fast (1.2 m/s) velocity condition. Mean + SD. *: P <
0.05
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