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[Purpose]

The purpose of the present study was to elucidate how fascicle length and muscle stiffness of the biceps
femoris long head (BF1h), as potential risk factors for hamstring strain injury, change from pre-season to the
end of in-season in professional soccer players.

[Methods]

Twenty-eight male professional soccer players participated in the study. Over one year, measurements were
taken at four time points: pre-season (January), early in-season (March), middle-in-season (July), and late in-
season (November). The fascicle length and passive muscle stiffness of the BFlh were measured of each leg
were measured using B-mode ultrasonography and ultrasound shear wave elastography. Two-way repeated
measures analyses of variance (leg [dominant, non-dominant] x time [pre-season, early in-season, mid-in-
season, late in-season]) were performed for the BFlh fascicle length and muscle stiffness.

[Results]

For BFlh fascicle length, there were no significant main effects or interaction of leg and time factors. For BFlh
stiffness, there was a significant main effect of the time factor, with no significant leg X time interaction or
main effect of the leg factor (P < 0.05). Post-hoc analyses showed that BFlh stiffness was significantly greater
at the late in-season than at the pre-season and greater at the middle and late in-season than at the early in-
season (P < 0.05).

[Conclusion]

The present findings indicate that, throughout the season, muscle architectures of the BFlh remain
unchanged but the mechanical properties of the BFlh vary in professional soccer players.



