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Abstract

Purpose : The purpose of this study was to examine the effects of tools (i., extracorporeal shock wave therapy, massage gun,
and foam roller) on range of motion, muscle tone and pain threshold among patients with hamstring stiffness.

Methods : Fourteen participants with hamstrings stiffness were recruited. Interventions were performed 6 times, and each session
was for 30 seconds using the three tools. The range of motion, muscle tone, and pain threshold were measured. The order of the
use of the three tools was randomly determined. The foam roller was made to move from the bottom of the hip crease to the upper
part of the back of the hamstring. Additionally, velocity 5 vibration stimulation was performed on the hamstring using a massage
gun. Moreover, vibration stimulation was performed on the hamstring with extracorporeal shock wave therapy 5 minutes, 5 Hz, and
1,500 strokes. The flexibility of the posterior thigh muscle was based on maintaining the knee and hip joints in a 90 ° bend in
the supine position. The joint angle of the knee was measured, when the knee was actively extended, at the maximum point where
the posterior thigh muscle was stretched. The elasticity of the posterior thigh muscle was measured while the subject was prone
and in a relaxed state without any force. Measurements were made at the muscle abdominal area of the semitendinosus muscle of
the posterior femur, and the area to be measured was marked with a pen. The measurement of the tenderness threshold of the
posterior femur was measured using a tenderness meter(Commander Algometer, J-Tech, USA). The force value at the point at which
the pressure sensation change to pain was measured after applying vertical pressure to the posterior femur muscle, which was the
halfway point between the ischial tuberosity and the popliteal surface of the subject lying on their stomach.

Results : The extracorporeal shock wave therapy increased stiffness and, muscle tone, and caused changes in the pain threshold,
whereas the other two tools had no effect on these indices.

Conclusion : Extracorporeal shock wave therapy has important effects on range of motion and muscle stiffness and can be used

in warmup protocols.
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Table 1, Comparison of dependent variables within condition and between conditions

Parameters Group Pre Post F D Bonferroni
Form roller 132.43+9.87 139.5+10.91
. * Form
ROM (°) Massage gun 132.43+£9.87 142.71£10.72 334 .044 roller<ESWT
ESWT 132.43+9.87 147.86+11.20
Form roller 14.48+1.48 13.85+1.45
Muscle tonus * Form
+ +
() Massage gun 14.48+1.48 13.46+1.20 3.76 .029 roller<ESWT
ESWT 14.48+1.48 12.75+0.56
Form roller 14.06+3.65 16.50+3.43
Threshold * Form
+ +
(Ib/err) Massage gun 14.06+3.65 18.2843.42 3.64 .032 roller<ESWT
ESWT 14.06£3.65 20.24+3.16

ESWT: extracorporeal shockwave therapy
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