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| Abstract |

Purpose: The purpose of this study was to investigate the muscle contraction onset time characteristics of the gluteus maximus,
semitendinosus, and biceps femoris muscles at different knee flexion angles in individuals with shortened or over-lengthened
hamstrings performing prone hip extension.

Methods: Twenty-six participants were divided into a hamstring shortened group (n= 12) and hamstring lengthened group (n
=14). Wireless surface electromyography was used to verify the muscle onset time of the gluteus maximus, semitendinosus, and
biceps femoris when performing prone hip extension at different knee flexion angles.

Results: There were significant differences in the muscle onset times of the semitendinosus and biceps femoris between the
hamstring shortened group and hamstring lengthened group (p <0.05). In addition, there was a significant difference in the muscle
contraction onset times among of the gluteus maximus, semitendinosus, and biceps femoris muscles when performing prone hip
extension at a knee flexion of 90" in the hamstring shortened group (p < 0.05) and a knee flexion angle of 0" in the hamstring
lengthened group (p < 0.05).

Conclusion: In all groups, there was no effect on the onset time of the gluteus maximus muscle according based on
the knee angle. In addition, the knee flexion angles affected the onset time of the muscle contraction of the gluteus maximus
muscle in the hamstring shortened group and hamstring lengthened group with an abnormal length of the hamstring muscle.
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Fig. 1. Prone hip extension with knee flexion 0°(A) and knee flexion 90°(B).
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Table 1. General characteristics of subjects (N=26)

Characteristics HSG* (n=14) HLG® (n=12)
Gender
(male/female) 131 210
Age (year) 23.11+1.70 20.92+1.00
Height (cm) 172.14+7.33 162.17+5.56
Weight (kg) 71.57+1.53 56.17+7.90

*Hamstring shortend group, *Hamstring lengthened group

Table 2. Two-way ANOVA comparing each muscle onset
time according to different knee positions and

groups
Muscles Level F p
Groups 1.51 0.23
GM* Knee positions 0.14 0.72
Interaction effects 0.62 0.69
Groups 3.81 0.04"
BF® Knee positions 0.96 0.34
Interaction effects 1.51 0.23
Groups 425 0.03"
ST* Knee positions 2.63 0.08
Interaction effects 2.55 0.09

*Gluteus Maximus, *Biceps femoris, “Semitendinosus, ‘p<0.05
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Table 3. Comparison of each muscle onset time according to knee flexion angles

Group KFA? GM" (ms) BF® (ms) ST! (ms) F P

HSGE 0° 4.16£0.43 3.98+0.38 3.91+0.35 1.54 0.23*
90° 4.06£0.27 3.83+0.22 3.75+0.24 6.94 0.00

HLGE 0° 3.91+0.27 3.72+0.19 3.66+0.11 5.37 0.01°
90° 3.90+0.23 3.72+0.28 3.7440.17 2.22 0.13

*HKnee flexion angle, "Gluteus Maximus, °Biceps femoris,
Hamstring lengthened group
"p<0.05
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