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Establish of stretching method to improve viscoelasticity and hardness of muscle
tendon and physical performance
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This study was aimed to investigate the effects of 4 week program of Cyclic
Stretching (CS) for muscle hardness and stiffness and physical performance. In addition, we built a
stretching method suitable for before and after sports activities and a new stretching method
leading to trauma prevention. Static stretching (SS), which is commonly used, was also used as a
control group of CS for 4 weeks. CS was improved muscle viscoelasticity and muscle hardness as well
as SS. In addition, CS showed the effect of improving muscle power and physical performance. CS can
provide a new method of stretching performed at sports scene. Clinical significance of this result
is also high from the viewpoint of improving performance in sports. In future study, based on the
characteristics of CS and SS, it is considered that clinical applications can be applied to improve
physical performance by these stretching for athletes.
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CS# In=10) SS# (n=10)
Variable N NA N NAHE

PA() 107 126207 13318 108126 113124

o) 12+£19 17217 95+25 94£24
10° 8914  106£21# 7921 82123
20° TAX1T 92+ 2.1% 66+14 7017

IMTJmm) O 39£23 53£13 37+19 52+ 14%

100 83£23  100+26 83+13 104 £ 126
200 124£18 141 £23% M8£112 1411 14x
SR %) 0 218£31 249+32x« 221+32 271 £ 35%

100~ T4£12 93+ 20% 93£25 1204 31%
200~ 1605 321 10w 22+05 37054

RAROM( ) 241£27 292431 263+ 27 304 £ 35%
Plantar flexor Torque

max (Nm/kg) 107+022 133 +036¢ 128+0041 110+ 036+
GRF max (/BW) 1706 +304 1519%295 1635 £ 221 1544 + 209
DPSI 031£002 027+ 006+ 029+004 028+ 005
MLSI 003+£001 002+ 001* 003 £001 003 £001

APSI 014£001 012+ 001 012+003 012£001

Vsl 028+£002 0241006+ 026 £004 025+ 005
SJ (cm) 229+19 263422« 205+32 217128

CMJ (cm) 213+£29 208421 239+ 24 244124

*<0.05, **<0.01
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